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Table 1. Some properties of soil (% in dry basis).

B B B # B Mechanical composition

OB Mo B B ot -
Coarse sand Fine sand Silt Clay Soil texture
36 41 16 7 SL

it % B ¥ HE Chemical properties

q |EEEMEGY | K M | 2=R | ARV VB | AR Y | ) VEBRIURE )
p Exch. acidit. | Humus | Total N Avail. P;Os | Avail. K;O | Absorption coeff. of P,Os

6.41 4.5 5.69 0.168 0.049 0.034 1451
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Table 2. Fresh Wt. (g) and Dry Wt. (mg) of seedlings.

EER(IXLIY BERE(1EXSHHIng)
OB Fresh Wt. (gram) Dry Wt. (miligram)
| Date. Height | = [ =
Year | A H Hh EEE e s SRR T.RR|H EHE ;e FHh = wmk
A (em) Top | Root | Sum | Index I-;lgéea T.R | Top | Root | Sum | Index ;ggrean
ratio ratio ratio
1955 8 28 2.9 20 12 32 51 51
11 1 2.9 ' 42 21 63 100 49
4 24 2.9 0.12 [ 0.08 | 0.20 12 12 1.5 51 26 76 14 14
6 5.3 0.31 | 0.11 | 0.42 25 13| 2.8 79 30| 109 20 6
loss | 7 4| 6.7 [0.42]022]|064| 38| 13| 1.9 182 45| 17| 32 12°
8 1 7.1 {10.72]10.33|1.05 63 25 2.2 227 87 314 57 25.
9 5 8.1 0.76 | 0.70 | 1.46 87 24 1.1 250 155 405 73 16
10 18 8.1 0.92 ] 0.75 | 1.64 100 13 1.2 375 179 554 100 27
#3k WAOEEER (1957FK)
Table 3. Fresh Wt. of seedlings (g/seedling).
Date H (=] A BH AR MM R g
Top-2 | Top-1 | Top-O0 | Root Increased .
B A Height(cm) Sum |Index| ratio ratio
4 19 3.8 0.16 0.08 0.24 11 11 2.0
5 2 4.6 0.07 0.16 0.12 0.35 17 6 1.9
6 5 7.1 0.20 0.16 0.16 0.52 25 8 2.2.
6 28 9.7 0.35 | 0.17 | 0.25 | 0.77 | 37 | 12 2.1
7 12 9.7 0.46 0.19 0.28 0.93 44 7 2.4:
8 9 11.3 0.21 0.59 0.21 0.52 1.53 73 29 2.0
9 10 11.6 0.26 0.70 0.24 0.59 1.79 86 13 2.1
10 25 11.6 0.32 0.85 0.28 '0.64 2.09 100 14 2.3
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a4k WROHER (1957FF)
Table 4. Dry Wt. of seedlings (g/seedling).
Date _ % for _ % for % for % for
A A Top-2 sum Top-1 sum Top-0 sum Root sum
4 19 0.0437 64 0.0243 36
5 2 0.0408 36 0.0464 40 0.0276 24
6 5 0.0591 42 0.0491 35 0.0319 23
6 28 0.0907 47 0.0578 30 0.0449 23
7 12 : 0.1003 48 0.0606 29 0.0474 23
8 9 0.0363 12 0.1264 40 0.0714 23 0.0791 25
9 10 0.0575 14 0.1540 39 0.0812 20 0.1082 27
10 25 0.1301 23 0.1857 33 0.0880 16 0.1541 28
Date o = b | - T.RE
A H Sum % Index Increased ratio T/R
4 19 0.0680 100 12 12 1.8
5 2 0.1148 100 21 9 3.2
6 5 0.1401 100 25 3.4
6 28 0.1934 100 35 10 3.3
7 12 0.2083 100 37 2 3.4
8 9 0.3132 100 56 19 2.9
9 10 0.4009 100 72 16 . 2.7
10 25 0.5579 100 100 28 2.6
F
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Table 5. Nutrients concentrations of seedlings (% of dry matter).

Date Part N P,0s K0 CaO
4 24 Top 1.928 1.264 0.931 0.673
Root 1.397 1.779 0.456 1.167

Whole 1.750 1.436 0.771 0.838

6 1 Top - 1.924 ' 1.215 1.035 0.744
) Root 1.176 1.331 1.175 1.118

Whole 1.741 1.243 1.068 0.835

7 4 Top 1.831 0.881 1.044 0.563
) Root 1.510 1.222 0.655 0.758

Whole 1.750 0.966 0.946 0.612.

8 1 Top 1.900 0.598 . 1.108 0.601
Root 1.196 0.916 0.420 0.526

Whole 1.704 0.687 0.912 0.580

9 5 Top 2.052 0.971 1.250 0.818
Root 1.267 0.724 0.667 0.452

Whole 1.752 0.877 1.027 0.678

10 18 Top 2.336 0.855 1.161 0.724
Root 1.011 0.694 0.663 0.405

Whole 1.907 0.802 0.998 0.622

FoR HROERDSEHER FEWH%)

Table 6. Nutrients concentrations of seedlings (% of dry matter).

Date Top-2 Top-1 Top-0 Root Whole seedling
h N
4 19 - 2.063 1.591 1.894
5 1. 2.212 1.706 1.321 1.790
6 5 2.381 1.033 0.936 1.579
6 28 1.522 1.039 1.212 1.306
7 12 1.873 " 1.256 1.072 1.511
8 9 2.148 2.096 , 1.359 1.433 1.766
9 12 2.482 2.353 © 1,227 1.168 1.813
10 25 2.273 2.217 0.872 0.928 1.661
P,0s T
4 19 0.972 1.600 1.194
5 0.986 0.927 1.518 1.088
6 5 1.111 0.906 1.206 1.061
6 28 0.901 0.652 0.749 ©0.792
7 12 0.925 0.655 0.840 0.827
8 9 1.211 1.056 0.872 1.099 1.043
9 10 1.350 1.183 0.831 0.895 1.052
10 25 1.029 0.996 , 0.713 0.821 0.911
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Date Top-2 Top-1 Top-0 Root Whole seedling
K:0
4 19 0.806 0.681 0.762
5 2 1.419 0.737 0.619 0.950
6 S5 1.713 0.999 0.674 1.226
6 28 1.838 0.628 0.633 1.197
7 12 1.809 1.215 1.033 1.460
8 9 2.344 1.415 1.286 1.082 1.409
9 10 2.116 1.911 0.844 0.642 1.372
10 25 1.900 1.506 0.633 0.744 1.249
CaO
4 19 0.798 0.904 . 0.838
5 2 0.405 0.754 0.910 " 0.666
6 5 0.363 0.828 0.635 0.588
6 28 0.392 0.882 0.684 0.606
7 12 0.376 0.929 0.568 0.581
8 9 0.323 0.511 0.729 0.460 0.530
9 10 0.449 0.491 0.740 0.459 0.524
10 25 0.583 0.610 0.746 0.446 0.579
BT1R HAOESAEE (1EXblImg
Table 7. Nutrients contents of seedlings (mg/seedling).
Date Top Root ‘Whole Index Increased ratio
N
4 24 0.97 0.36 1.33 13 13
6 1 1.58 0.31 1.89 18 5
7 4 2.43 0.67 3.10 29 11
8 1 4.30 1.05 5.35 51 22
9 6 5.13 1.96 7.09 67 16
10 19 8.76 1.81 10.57 100 33
P,0s
4 24 0.63 -0.46 1.09 24 24
6 1 " 0.99 0.36 1.35 30 6
7 4 1.17 0.54 1.71 338 8
8 1 1.36 0.82 2.18 49 11
9 6 2.43 1.12 3.55 80 31
10 18 3.21 1.24 4.45 100 20
K0
4 24 0.47 0.12 0.59 11 11
6 1 0.85 0.31 1.16 21 10
7 4 1.38 0.29 1.67 30 9
8 1 2.50 0.37 2.87 52 22
9 6 3.13 1.03 4.16 75 23
10 18 6.56 1.19 5.55 100 25
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Date ‘Top Root Whole Index Increased ratio
Ca0
4 24 0.34 0.29 0.63 19 19
6 1 0.61 0.29 0.90 26 7
7 4 0.75 0.34 1.09 32 6
8 1 1.36 0.46 1.82 53 21
9 6 2.04 0.70 2.74 80 27
10 18 2,72 0.73 3.45 100 20
B8R HWADRLSEGHE (WA1IELIHme)
Table 8. Nutrients contents of seedlings (mg/seedling).
Date Top-2 Top-1 Top-0 Root Whole Index Increased ratio
N
4 19 0.90 0.39 1.29 14 14
5 2 0.90 0.79 0.37 2.06 22 8
6 5 1.40 0.51 0.30 2.21 24 2
6 28 1.38 0.60 0.54 2.52 27 3
7 12 1.88 0.76 0.51 3.15 34
8 9 0.78 2.65 0.97 1.13 5.53 60 26
9 10 1.43 3.58 0.99 1.26 7.27 78 18
10 25 2.95 4,12 0.77 1.43 9.27 100 22
P,05
4 19 0.42 0.39 0.81 16 16
S 2 0.40 0.43 0.42 1.25 25 9
6 5 0.66 0.44 0.38 1.48 29 4
6 28 0.82 0.37 0.34 1.53 30 1
7 12 0.92 0.40 0.40 1.72 34 4
8 9 0.44 1.33 0.62 0.87 3.26 64 30
9 10 0.78 1.80 0.67 0.97 4.22 83 19
10 25 -1.34 1.85 0.63 1.26 5.08 100 17
K0
4 19 0.35 0.17 0.52 7 7
5 2 0.58 0.34 0.17 1.09 16 9
6 5 1.01 0.49 0.21 1.71 25 9
6 28 1.67 0.36 0.28 2.31 33 8
7 12 1.81 0.74 0.49 3.04 44 11
8 9 0.85 1.79 0.92 0.85 4.41 63 1¢
9 10 1.22 2.91 0.68 0.69 5.50 79 16
10 25 2.47 2.79 0.56 1.15 6.97 100 21
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Date Top-2 Top-1 Top-0 Root Whole Index Increased ratio
Ca0O
4 19 i 0.28 0.18 0.46 18 18
5 2 0.13 0.28 0.20 0.61 23 5
6 5 0.17 0.33 0.16 0.66 25 2
6 28 i 0.29 0.41 0.25 0.95 36 11
7 12 | 0.31 0.45 0.22 0.98 37 1
8 9! o.11 0.53 0.42 0.29 1.35 52 15
9 10 3 0.21 0.60 0.48 0.40 1.69 65 13
10 25| 0.6l 0.91 0.53 0.56 2.61 100 35
HIXR IEROEWLEERR
Table 9. Efficiency of N, P;0s, K;O uptake by seedling for the yield of matter.
Date Top Root Whole seedling
N
6 1 46 — 59
7 4 62 42 56
8 1 51 111 61
9 5 28 75 52
10 18 34 — 43
P05
6 1 78 — 127
7 4 294 83 189
8 1 500 150 145
9 5 22 227 66
10 18 160 200 166
K0
6 1 74 21 58
7 4 100 — 133
8 1 85 525 144
9 5 37 103 71
10 18 98 150 93
o]
20
10
April May i June | Tuly I August I September | October

Fig. 2 Change of nitrogen contents.
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Fig. 3 Change of phosphorus contents.
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Fig. 4 Change of potassium contents.
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Fig. 5 Change of calcium contents.
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Table 10. Efficiency of N, P;0s, K;O uptake by seedling for the yield of dry matter.

Date ~: - Top, Root Whole seedling
N
S . | L. 93 . — 61
6 5 95 — 167
6 28 586 54 171
7 12 18 — 24
8 9 41 . 52 44
9 10 38 223 51
10 25 60 271 79
' P.0s
5 2 T 102 133 107
6 5 | 78 - — S 109
6 28 456 - 1060
7 12 92 33 79
8 9 67 68 68
9 10 68 290 N )
10 25 195 159 183 .
K0
5 74 —_ 82
6 5 36 100 40
6 28 77 186 88
7 12 23 10 © 21
8 9 71 89 77
9 10 48 — 81
0 ° 25 110 ) 100 107
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e, oL, TADBL8ARAFTTRCHINL, 9A, 10 AL ILKREMLTV3, Y VEIIEHRD
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REDIE¥ 3 2 AR SET Tebdy,  ORADEIUEMOEEAKRE W,
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HLELOLLERRENMRMLIEE, 27, 2 KRBV S LT Tiidb 5, Top-0 DRSO EH
ENSLIRS, 2V RERE LTRG-S, PRIVBRO LS IRRROBSMNS -, i, 1KER:
MDD & X DMAF1%E L i8B D, Top-0i3Pin ie2TL B4, Ehid, bTHE4L kb3 Thb..
BRI EDBS bWRkHTH T OTIRL B AWM LT B, 7275, Top-0i1X8 AZABDE %L DT
YA

K, B%, VvE, »)OEWEEERDLLBE, ¥, BRE5AHD 6 AhT TEYLEE.
THRERNE, SO LIX1STFEDLDIDONWTHETHBA, 1956 ED HDITHY X 5 Tl 7x
B, BOEERERIRCEEO T3, ¥ YEUL8 A 2 AE235, hoBHitE-, RiXs Arnbe.
B led, H VIX1956 £ D & DIXEkEE { BERHIYEL IR0 TV 523, 1957 £ B DIRE L 782 T B,
LT, 1KRRENLEESZTACA, BEBIMELILDOTHS, ofd, 1956 EFEDFDIXIDI LAUTOED
L7g\, 7ok, 1956 SF & 1957 £ Tit, RRERZECL TV 30T, ThboI LidSBOBMFIC EiC.
RiEe by,

F11R EAOEBUMLHRMC KT 2R EFEOLR

Table 11. Ratio of the N, P;0s, K,O, CaO contents of the
seedlings in eraly and last growth stages.

41_3 Date J:t $ Ratio
Y
ear A H N P,0s K0 Ca0
1056 4 24 1.2 i 0.5 0.6
10 18 2.4 1 1.2 0.8
1957 4 19 1.6 1 0.6 0.6
10 25 1.8 1 1.4 0.5

BINEEOWTY vEBx 1 & LhoEeERDD L, F1LRDOX5T, hiihde, 4ATHCE
I AHEATIIEREDEEH1.2~1.6 TH Y RHKIX0.5~0.6 THB, h»10 ATHRLALBE, #V
121.4~1.2, FHKi%0.5~0.8 Th %, Tichh, BARITEMLNDILGD, » VIZKE EHRIL 1956 4F.
DHDIR1.2512.4 2780 2L DTV B2, 1957 FED Dk 1.6 511.8 LT ARMML T\ 3,
H VIO DLE, XD Y VBER LINEL, HETY YBERLKELLDOT5, &R, 10A
DHDIZ4ADIDD 2.3~2.4fEIKD T3, ZDX5R, ) vEE» ) 2LOEBEFDOTHICHL
BHCEIEEC AR b2 Lid, TTOREEOHMOMECK - ThALIRIZ L THEOW, ¥, &
RV vBLOKISEIORBRTOEMMALLHD L 5 Thh2/cDT, BlchZ Lidn2iRva, i
(31956 SED % DAL, 1957 DS D L h EBHTRRIOIIDT, BIFEEFXLTIONRNY vBLER
LOEDBKRERELE LRV, ERLThbbTnTthsrd LB,
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BIREL, TRESHL, BSOSHEEYRD, ZOWMMORBRED LESTRINORHNEILELELI,
AL 1956 4E & 1957 FEICIREE LT,

1. & i o

TICRERREN DLV, KCIRBPEVERIIS D, L, 5ANL 6 B TRER
DHIT BEA VN Z2% EEOMIIIERCAT ., 2 KRBAHEOMMAD L, EEORMIH
KREV, HEFORDEEED 5B, FLVWRERTHHS/EKEINL, Th e, S50k
W ot B WA DR 75 T2 T <,

2. BOEHE

B L CEFOERESICESVBEVRTE IR TS, Tibd, 1KRREIBEHRTS L, TTED
DR ER (Top-0) kb b, Fie, 2REEIEIRT DL, TOHS (Top-2) RIFLWR LTV
1 REREDOHS (Top-1) XD bEFENE L, ERL) VBRI UHEFENEL, 1KRREREKEDZ

CAELTY, OBERLEL LD, H VNI UCHEFEIMEL, 2KRBREMITED ZAREL RSB, AK
4L Lo Top-0 DEHAEL, 2KRREVBAET B L, 2REREOMWHME L i85,

3. BOEFE .

SRIZEFOHO SHEN 6 BRHTTHLOL WML Tl Tiobd, & ORISR 5D
INEOB, AT THIE DB T, ) VRIS AETEAIORMESTH < WKE 5, Ik Thi
WLTEL R, » VIZEFTOHALERPY vBO X 512 6 B - AN ENLALNT, KET
D3, Tok, FICHMERANE < 705 DIXEHR L LT 5, BIRIZEKICA S b 10 L, £ ORI IIER Y
VEBICERD ETOoLRE, nE, BOESFROEGERD L, KOX5KIRD, Tishb, 4ATH
1IN : P05 : Ks0:Ca0=1.2~1.6:1:0.5~0.6:0.6 Th 54, 10 A TFTANILIN:P;0;:Ky0:CaO=
1.8~2.4:1:1.2~1.4:0.5~0.8T» Y DHEIIEH K E L 75,

% B

1) Bauer, H. : Naturwissenschaftliche Zeits. f. Forst u. Landwirtschaft, 8, (1910) p.457
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Study on Nutrient Uptake by Todo Fir Trees (II).
The seasonal change of nutrient uptake by Todo fir 2-0 seedling.

Ko6ji Tsupa
(Résumé)

The author investigated the seasonal change of nutrient absorption by Todo fir 2-0 seedling.
The experiments was made twice at Eniwa nursery in Hokkaido growing the Todo fir seedling,
1956~1957. The seedlings were removed from the experiment plot at the main grown stages.
After measuring top height and fresh weight, the seedlings were milled, and analyzed for their
concentrations of nitrogen, phosphorus, potassium and calcium. The author conducted a discussion
on the seasonal change of nutrient uptake by difference of the nutrient contents in the seedlings.

I. Growth

The weights of seedlings were small at the early stage, and much in autumn (Fig.1). The
increased ratio of fresh and dry weights of seedlings was small, but of top height it was very
large throughout June from May. The second growth of seedling did not much increase top
height, but the increase of weight was big as compared with height and weight at the first growth.

In the top weight, the ratio of weight in the new grown part increased gradually, and the
weight ratio in the relative old top (top-1 against top-0 or top-2 against top-1) became small.
That in the root against whole seedling did not change until autumn (Table 4).

II. Nutrient concentration

As a rule, the nutrient concentration of seedling was high in the vigorously grown part.
Nitrogen and phosphorus concentrations were high at the early stage, low at the stopping stage
of the first growth, and high when the second growth was started. Potassium concentration was
low early, and high when the second growth was started. Calcium concetrations of root and top-0
were high early, and high in the beginning part of the second growth (Table 6).

III. Nutrient content

Nitrogen content of seedling did not increase around June, but increased in autumn. The
increased ratio of phosphorus content was high at the early grown stage, it became low gradually,
and was not high in autumn. The increased ratio of potassium content did not show such decrease
as nitrogen and phosphorus contents about June, but continued until autumn from the early
grown stage, and was high in late-October as was the nitrogen content. Calcium content of
seedling was much increased in autumn, and the increased ratio in late-October was relatively
high as compared with nitrogen or phosphorus (Fig. 2~5).

The ratio of nutrient content in the seedlings grown in late-April was as follows : N :
P;05 : K;0: Ca0=1.2~1.6:1:0.5~0.6: 0.6, in late-October : N : P, Qs : K; O : CaO=1.8~
2.4:1:1.2~1.4: 0.5~0.8, and then the ratio of potassium content was veried at the end and
early stage of growth (Table 11).
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Phot. 5 8 A hHEIICKIFTHEA Early-August, 1957. .

Phot. 7 108 TAIICHKIF5HA Late-October, 1957.



Phot. 10 6 A A KIT2HEKNGEE)
Late-June, 1957 (Auto-Up).
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Phot. 9 6 A LA 31T 5 WA (BEF)
Early-June, 1957 (Auto-Up).
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Phot. 11 7 BAEICEITHEREE)
Mid-July, 1957 (Auto-Up).
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Phot. 12 8 A LA BT BEAGED Phot. 13 9 AT KT HEARGED
Early- August, 1957 (Auto-Up). Mid-September, 1957 (Auto-Up).

Phot. 14 108 FAICRT BEHAGEE
Late-October, 1957 (Auto-Up).
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Phot. 18 9 AEICkiT 5 HiK% LA HE3 Mid-September, 1957.
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Phot. 19 9 AHERKITHHEIK%HEE TS Mid-September, 1957 (Auto-Up).




