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BXOERILE, B, BEORCALES, ¥, BESXKOEEROMNED BRI DAL,

Tiobb, I3 HED 5 BT, ROFRREHREST AL, Bl vEREXEDZRELSH TR
rh, EEEERRXTY 68% DHEELRLTVEZ 00, BRORREREIET L 215, oF
2, LOHMTH, BEROFEIRELLERALL AL, BEFRKIIEEX L OENIKRE {, EEEXC
DWTEBRNDI . Tiobb, HE 52%, AR 60%; EEMN 2% ThbH. #Y VBRI
2 62% LEBEER X Do D Dioeat, B 89% b b B, B VIREERY vERCHAND &, BERIC
BT BHRNACTH Do CHITTEORRUEHED 5, HFH V2307 e okicdTHS 5, L
L, Table 11 ©HBZ L, ABTIRH U ADIRdDOkicdic, Eh Y XKOEEEOEUERICHT 5L
RO T F R AR TR Thebb, V2 RURELVDOTLE) 2L TER, Zh
EA U RRZT DL, HROBROEFNELDTELLDNHTHE", ois, SEDOFEBCITI,

B1E BRKOEEERBLHES
Table 1. Green weight and height of seedlings (g/seedling)

. = & B Green weight K EEREX % . B oA
ﬁp?;tlz % of con/t. T’I-‘RRrafo Height
#h 8 Top| BRI Root | Et Total weight (em)
None 7.1 4.3 11.4 68 1.66 18.1
B Cont. 11.1 5.8 16.9 100 1.92 19.1
Shiraoi -N 8.0 4.1 12.1 72 1.95 17.4
-P 9.8 5.1 14.9 89 1.90 18.3
-K 9.9 4.5 14.4 85 2.18 19.2
None 5.8 2.8 8.6 48 2.05 13.0
ST Cont 11.5 6.5 18.0 ° 100 1.78 15.1
Sobetsu -N 6.4 3.1 9.4 52 2.08 12.5
-P 7.5 3.5 11.0 62 2.12 13.5
-K 8.3 4.6 12.9 72 1.80 13.5
None 10.9 5.4 16.3 54 2.02 15.6
A Cont. 20.9 9.6 30.5 100 2.18 21.9
Yakumo -N 12.8 5.6 18.4 60 2.30 16.8
-P 13.5 6.6 20.1 66 2.08 18.6
-K 14.0 6.8 20.8 68 2.05 17.8
l(;f) slimoi Sol_:_etsu Yakumo EVJQE???ZKﬂVCTIZJR g, :f:g@i’ )l ﬁ;ﬁjﬁm
M M ( RELTWENNDIDEHL, ZOBRIDE
& - ~ . DT, Fh, H¥E, ARD TR
60 RTEIEEIEDF I L 78DT B, ZhIdHLE
© WOEFNRRTHOleh BT, BHALKOLES
NRFTHOlkbiF T\, —fkic, T-R X
20
RFHORBECRITS X 5 mBEERENR bR
72345 123425 T 2345 ot Land, TR BIERHDOZEL Y
1. None fertilizer plot HEEEIX b, HHOHEHEINRDIFNKRE L,
2. Control plot BB . .
3. -N plot X BELT, BEMWNEL, HE, ouvT, AZpk
4. -P:0; plot Y VX 0,
5. -K:0.plot fBr X :
F1R HAORER 2. % E &

Fig. 1 Dry weight of seedlings EERAEE, WALERIR 105°C Tl
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EEY RO, ZOFHRIL Table 2 DI LT, SFTheAhbE, FEEOHEANIETEDHSE + X<
BITWBR, D I ROWERIPPEE LRI LT5, bbb, EEEDEAIIEERICHT 5 HER
PELOLDK, BEEEOBAIHECLEN 92% THt VBV, THTEAROKSVERL T2
LIRS, BELVWZ Lidbdbir\, 1k, ABTREEETY 73% Likdokd’, ThThd
BEEOHE LY 5% HMLTW3, o¥K, HEOEBERXNEIEHKICEV DVWEBWDIX, ZOHMHE
DA Table 11 LRTZ L, 3HMED I BT, RILERVBHEOENDIh O bTHA S,

#2k B K 0o E BE B
Table 2. Dry weight of seedlings (g/seedling)

5% B X ¥ E® & Dry weight STEEREX %
Plot - % of cont.
#F#E Top | # Root £t Total weight
4% A2 ¥t None 2.7 1.4 4.1 64
= = # Control 4.3 2.2 6.5 100
Shiraoi 2R -N 3.4 1.5 4.9 75
®) v -P 3.6 1.9 5.5 84
®n Y -K 4.0 2.0 6.0 92
CNone1 2.2 1.1 3.3 52
ontro. 3.9 2.4 6.3 100
)H:SObetsug -N 2.2 1.1 3.3 52
-P 3.1 1.4 4.5 71
-K 3.6 2.2 5.8 92
None 4.0 1.9 5.9 52
= Control 8.0 3.4 11.4 100
’%akum% -N 5.5 2.2 7.7 68
-P 5.6 2.4 8.0 71
-K 5.7 2.6 8.3 73
3. & =

Table 1 #4512, FROENIFFI DIV, BEL, AROMINEXPBERX O EHAIELER D
LT, PLENRD BT, L, BFL 1~2cm OB TERL, BLAXBLEATH IV,
Fh@PZ DT Lh b, FRACEVCTERMOABENLELRELLBIIHRT

4. 4 i

FX X ) REWILEAR 5 KT ORATEREY Lo, Titbb, HEOEHAIL Phot. 1~5, B
Phot. 6~10, A% Phot. 11~15 TH 5. FT, BHEOEARLRLDIC, H EMITEEX CEERX
ARREBC L L BT, MIRIZERDIR . B LAEDORDES DI, BLACELET bhigbh
3L, Livl, Bifiehsic, BY vBRPESERII T VES . B, B vBRORL 8
WX L HARD LIEFERBHETH S, ik, BEFKIEEIDRVL5KALD. ThicK L, EEEK
DOFIFRIZRLRE VR 2T B, SHIHIED N5 v A% BECEL 552, EfEL ViRoEFLE
THLOLRS, %, O LIMBOBHAOEARLSWTHAbIS, Tihbb, HEOEALLS
, &Y vBXOBRMUBCTRRETH D, i, BERKLED VK LI LA LBV ERWIERD, D
Ele, ANBITEBER T DKREVD, BEREBTHL, X, HERRKIVNIVL0I, 2kt
BEND bR TWAZ EXERL TV, Tinbh, BRI bR BV 2 2 EET, 2
FOEEERAEE L TRl ¥, bbb T THS, Livl, BIREY vBROBERRC RN s
OB bbhTnb, dbHA, EBEHRKORILENCEBTH S,
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E?lw%ﬁ}%?ﬁﬁ%%#, VB, Y, BKICOWTRDI, & ORI Table 3~5 DL T
B, T, BREOWTARBE, HEMI3EME L, HIEHKPEERR OWEHRNILBER DA & X
TRV, RELRIERKOBA L ) REXKOBAOGBENEALS 2. Tibb, WIEHKOBAR
BRIPC I\ WTEL, HERCRWTEL, SERKIERCETEL, HERCEWTEERZ S
Bo Fio, BHERL I LLCBERICS B, BBMEERK L ) PPHWVERRS B, LrL, Thbd
OEMILEADHLTITH DT, 3 DLE L DERC OV TRNTHIRFIIBTETE /b,

Y VENIHL BRI R\ T, Y vBROEALE L, IR R, ¥, BERKITHEML T

3% HAOESEHR (BEEM &Y %)

Table 3. Nutrient concentration (Shiraoi-nursery] (% of dry matter)

K 4 Plot N P:0; K:0 Ca0 Ash
o [HERTopl  2.076 0.274 0.799 0.525 ©4.06
£ g?orﬁ K e Root 2.033 0.204 0.543 0.402 10.82
2fkWhole|  2.061 0.249 0.709 0.481 6.45
Top 2.391 0.610 0.928 0.456 4.08
BB X
Comtror" | Root 1.384 0.603 0.473 0.537 6.28
Whole 2.043 0.608 0.771 0.485 4.85
T . .
ears| 12 | 12 -y
Whole 1.992 5.79
. Top 0.640 0.398 0.476 2.89
Y B | Root 0.563 0.291 0.484 6.58
Whole 0.614 0.382 0.498 4.13
Top 0.648 0.742 0.706 3.29
r VB Root 0.477 0.553 0.515 11.07
Whole 0.591 0.679 0.642 5.87
4% HROF|SEAER CHEEE (&Y %)
Table 4. Nutrient concentration [(S6betsu-nursery) (% of dry matter)
X 4> Plot N P:0s K.O CaO Ash
@ I & (LW Top  2.388 0.601 0.731 0.609 4.25
BH K g Root 1.700 0.289 0.751 0.501 8.87
2fkWhole]  2.160 0.497 0.738 0.573 5.79
w x| Top 2.627 0.700 0.965 0.517 4.12
Cortrol” | Root 1.498 0.517 0.786 0.401 6.31
Whole 2.201 0.629 0.898 0.473 4.95
REFK| goy | 1o 81
Whole 2.156 5.70
X Top 0.738 0.948 0.587 4.41
Y VI | Root 0.457 0.789 0.374 5.50
Whole 0.707 0.899 0.521 4.75
Top 0.721 0.765 0.643 4.78
fen VB Root 0.745 0.748 0.392 8.52
Whole 0.730 0.759 0.549 6.18
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F5K WAROEFEER N\EWHH) (BY %)
Table 5. Nutrient concentration [Yakumo-nursery) (% of dry matter)

X 4> Plot N P,0; K0 CaO Ash
e X [ EE Top 2.296 0.501 0.924 0.628 3.65
A et ¥ iR Root 1.597 0.210 0.793 0.209 4.99

on 4k Whole| 2.068 0.407 0.882 0.492 4.09

w x| Top 2.729 0.652 0.987 0.427 6.45
Control Root 1.707 0.612 0.829 0.384 3.08
ontr Whole 2.425 0.640 0.940 0.414 5.45
Top 2.667 4.11

EL3 51\? K| Root 1.364 4.55
g Whole 2.293 4.23

. Top 0.683 0.806 0.556 3.61
&Y f,@‘z Root 0.528 0.943 0.346 4.23
- Whole 0.641 0.843 0.499 3.79

- Top 0.861 0.942 0.673 3.79
&) K Root 0.623 0.814 0.376 4.43
‘K Whole 0.787 0.803 0.581 3.99

%, Lo L, BIEOWTHBIL, EEHRKIIRLEL, D2WTEY YEBRIEY. Tibb, BE - KT
PEARZCRCTRBRLTWS X3, &Y VBROEN EREAD Y vBOERNRE L L, »D,
HIC BT HAEENRDI DD THA S5, L, EHEIVKBHEE L LERC OV TRALER T,
Y VEBRKOH EHRICSWTE Y YBAERNEL Kol b, REIOZ LI, ELERFNEET
BEDLES DERES VEROERLOWTY, V VBOEERLTAN TR, ZOBR, BH VKD
EARIELCE L, B, #HERCE\WTEEIDk, ki, 202 LOFERIOWTTbhd b\ a3,
VU VEBRORILR ED L 5 e A4+ VIRE DO TEBINENNISHBOBETH S,

B Y RFRDEEANTOE Y Licv, 1ofl, BEROEARD D VI Effick\ T, BIEHXCED VX
I Dl B RS T 523, BEICE WU TEDTW S,

BRI X 28E8R0ENDIRWThES, b BT, BEXY H &Y VEKoH
Ko SHUED ) REZIE L 2T, BADEROBINA S 5ol LB 5. Tibb Bearlh i
EDRDOTWB L3I, Mg, Ca, K DEER 7 22355 HTHAH 5, LHL, WFhitLTh, &
DEREDETIR/LA LD 2T, :

K, REFEDNTRD &, HERICHKE 5 SERIEER LY ) K<, &) vBRKIZRLE
o T\W5h, Lo l, BEXROCTRBEERERNZRL TV, BECE WL, 3HEE dEIEEK
D VR, EERARLE. L L, ZhbOBHIIKGVEWENIC BT 2 &EH0 EEY
e LBIRT A DT, Z 2 THHT LT — % —DEBEATilbh bigly,

E2>EEER
HAROEGEEREY RDIFHERL Table 6~8 ILRTZ L THDH, T, HEDOHAI DT Table
6 HHBIE, EBHERLERT, SROGEERLOENKEV UV VEIIEIEEXABRC D, 3 Y
S VKL D EABHR OB TR D Dic\, Eie, EH VK, EIERXKX ) &Y vBROBFRD YO
SEEIDI,
*1 RFER
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Table 6. Nutrient content (Shiraci-nursery) (mg/seedling)
£y ER X Plot N P,0s K.O Ca0O
Hh EE5 Top 55.5 7.3 21.4 14.0
%lﬂﬁfe}@( R #5 Root 29.6 3.0 7.9 5.9
% Sum 85.1 10.3 29.3 19.9
#® X ‘Top 101.6 25.9 39.4 19.4
Control Root 31.2 13.6 10.6 12.1
Sum 132.8 39.5 50.0 31.5
Top 78.3
£ '%Nﬁ X Root 18.7
- Sum 97.0
. Top 23.2 14.4 17.3
ey Root 104 5.4 9.9
Sum 33.6 19.8 27.2
Top 25.8 29.5 28.1
& 7 S Root 9.4 11.0 10.2
Sum 35.2 40.5 38.3
TR HAKOESIEE CHE)
Table 7. Nutrient content (Sébetsu-nursery) (mg/seedling)
R B X Plot N P.0s K.0 CaO
#h F#3 Top 52.2 13.2 16.0 13.3
ﬁgﬁnﬁx B I Root 18.5 3.1 8.2 5.5
i Sum 70.7 16.3 24.2 18.8
N Top 103.0 27.4 37.8 20.3
%Corﬁrollz Root 35.6 12.3 18.7 9.5
Sum 138.6 39.7 56.5 29.8
; Top 55.6
£ %Ni X Root 14.8
Sum 70.4
. Top | 22.8 29.3 18.2
&y B Root ’ 8.9 11.0 5.2
Sum | 31.7 40.3 23.4
Top 26.2 27.7 23.3
& 7 K Root 16.2 16.2 8.5
Sum 42.4 43.9 31.8
FeR WROEFEEE (NE)
Table 8. Nutrient content [Yakumo-nursery) (mg/seedling)
-y B X Plot N P:Os K.O CaO
H -# Top 91.4 19.9 36.8 25.0
ﬁg?‘oﬁg 5 Root 30.7 4.0 15.3 4.0
i Sum 122.1 23.9 52.1 29.0
Top 217.6 52.0 78.7 34.0
gCor%rollz Root 57.6 20.7 28.0 13.0
Sum 275.2 72.7 106.7 47.0
Top 147 .4
& %Ni X Root 30.3
Sum 177.7
R Top 38.2 45.4 28.3
& ‘)-f,%z Root 12.7 22.7 6.4
Sum 50.9 68.1 34.7
Top 49.3 54.0 38.6
& " B Root 16.0 20.9 9.6
Sum 65.3 74.9 48.2
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HEOWACOWTHEE, v B, % ) IEEOHE LUTH B, k7, EROBEIKREOIL
Hx, BEFROFHARIIFECHIRL LoTHT, EEHKLATU L bWLicikoTwW5,

ABEEWTH, SeEREZRLTC22, BEHROEAD ) vEEHERIIH LRI < HRRIBITSE
B,

ARKBHEL THEY V RRPBEROHAN S, MIEHEPEY vEBROHARN D S BINL T3,

¥, Table 2 2 SRR Y RDD L2 25:16:8=3:2:1, HB248:29:8=6:3.5:1,
ARIL 32:29:27=1.2:1:1 Th5b, Thbd, INLOKERCIOT, HBIERYLECHET
T, HEOEBHIDRDTH LA, ARIIEH=ZERK L bR bVLOBLHA Lidhidis bigy
ZENRENTS, L L, BERZOZEOHBIM LTS Th %,

¥, BERK BT I2HEROZEREEE) D, RERRZRCE T 5 HRDLORZERDOEHEY
5i< L, Table9 DZ { THBH, CHIMERELZRDBLEAL LI, BFEFEDORANDARL I &
LcdDTHb, ¥, ThHRFEOEEN Vv Yy 0BGRIUCE X382, HIEL0BFRLd
50T, HICREFET22o% 0 Tho,

BOR BERCHTIEERRZROGHREOER

Table 9. The difference of nutrients content between control seedlings
and -N, -P, -K seedlings

" - ZEREFEDER Difference of nutrients content (mg)
Nurse i Difference of P:O; Difference of K.O
ey Dbg;fsvr:;xrf ecgitN ggﬁteﬁ content between Cont. | content between Cont.
) and -P.0; and -K.O
x
Shiraoi 35.8 6.0 9.5
&
Sobetsu €8.2 8.0 12.6
==
/\Yakumoﬁ 97-5 21.8 31.8

DER, BEXK BT 2HRDZERSHED LS Table 10 KOV TH B L, FHHEIESTVTE
bV YEROBEGEEREDHRIIMLTVB 225, Thbb, N:IP:O; ! K:0:Ca0=3.4~3.8:1:
1.3~1.5:0.6~0.8 L7t DTWTC, ZhEihdk, I BROEGHKAREVZ L2325, Tihbb,
ZHT Y VERD 3~4 fETH B,
® 10 R BERKCBTIEADREREFEDOHLER

Table 10. Rate of the amount of nutrients content of the
seedling grown in control ;

®m A EHRSHE Nutrients content (ing) H %  Rate

Nursery [ P.0; | K:O Ca0 N PO, | KO | CaO

%hira(? 132.8 39.5 50.0 31.5 3.4 ) 1 1.3 0.8

Sébetsu 138.6 39.7 56.5 29.8 3.5 1 1.4 0.8

/Y\akun% 275.2 72.7 106.7 47 .0 3.8 1 ' 1.5 0.6
E:l =

1954 EABRBERCHADT, b Fv Y ZEHERRRYIT, ZSEROMHENEROER R DUCE
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% 11 & LEOLEMMEER
Table 11. Chemical properties of soils before fertilization
(% of air dry matter)

¥ 4 Nursery HH#Y Humus Total N Avail. Py0s Avail. K.O
E'Shiraoi%_ _ 6.20 0.213 0.039 0.048
Sébetsu # 1.86 0.035 0.015 0.038
‘/\Yaik'umo ‘ 3.62 0.157 . 0.149 0.028

SOBINCE LIETHECOW TR, CORRIIEE, 1, ARO3EMCET S+ F~ YREH
COWTORBERTH S, '

HADEE Y EERC OV TLS LEVEERRL (, ST, By IK, &) vBK, BEkX, &
IEEOIE L 7o b, Thbb, EOWMTSEHKORREHEL T < 7L

BHIZXOT, AEZRD L, L) EEERPEZRROBEAOETIBEBET D2, Weide
Y VEBROEASE . HE TREROER DI,

FZFROGHRIEIHR DMERRC BT 5 HAOH LI TR v vEBO S HRILEIRER MY v
BXOBFIC I\ TRV, B Y OSFRIIBEFINIOE D Lichy,

KBS EEEVHE LR L 3 L, EBERC KT 5RO ZEREHEO RIA HMO LED
MEIFISESTV B b 20vb BT, IRIERU X 5 kB AR L THR D, N1 Pi0s : KoO 1 CaO=3.4~
3.8:1:1.3~1.5:0.6~0.8 L7cD>T\ 5,

X k

1D SFEEEC EACKN T IR =2HRR, AR, 22, (1922) p. 71~85

2) &Il 5 EEHECKT 3 IES=ERERR, Dk, 13, (1932) p. 17~30

3 FEH X HEOEEUIREYRCELFPEO F Py, =V~ Y OEERE L HEROWT,
BEIER, 133, (1939) p. 2~15 :

O JEEE M MEEOBRC I TIBNSEROPECHR T, HARE, 15, W17 EE, 19439

5) WEE - ERSHE KEREEHEHLECOWTORSSEERR, HRIBEX B EBR
&, EBIEE, 6, (1956) p. 1~25

6) tEREZER - BN MHOMBMCKE T 5B« ORTFIREWT G 28H), MEOKE, ftX
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8) FH &/ MMERORTERN L T REFCH T, Jb¥EEMKELR, 33, (1935) p. 8~16

9) MENHE - /ME B P YEABEFROMLECH T, HHASEWERIE, B 17 £E,
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Study on the Nutrients Uptake by Todo Fir Trees (I)
Effects of three elemental fertilizers on the growth and nutrient
content of Todo fir seedlings

Ké6ji Tsupa

(Résumé)

I have made a study of the effects of three elemental fertilizers on the nutrients
uptake and growth of Todo fir 2—1 seedlings. The experiments were carried out at
Shiraoi, Sébetsu and Yakumo nurseries in 1954. The seedlings were grown in each
nursery soil during a period of two years. After growing of the seedlings, I measured
their green weight and height, and analyzed their concentrations of nitrogen, phosphorus,
potassium and calcium in the tops and roots.

The seedlings in nonfertilizer and nonnitrogen plots were poor in appearance. The
roots of seedlings in nonphosphorus plots were also poor.

The difference in height of seedlings in each plot was little.

The ratio of the dry weight of seedlings in each plot as compared with the control
plot was as follows:

Nursery
Plot
Shiraoi Sobetsu Yakumo

None 64 52 52
Control 100 100 100
-N 75 52 68
-P;0s 84 71 71
-K.O 92 92 73

The nitrogen concentration in the top of seedlings grown in the control plot was higher
than that of the nonfertilizer and nonnitrogen plots. The phosphorus concentration in the
root of seedlings grown in nonfertilizer and nonphosphorus plots was smaller than that in
the control plots. In seedlings of the nonpotassium plot, the calcium concentration was
relatively high.

I calculated the nutrient content per one seedling from the nutrient concentration in
dry matter of seedlings. The ratio of nutrient content in the seedlings grown in the
control plot was as follows: N :P.0s:K.0:Ca0=3.4~3.8:.1:1.3~1.5:0.6~0.8.
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