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Table 1. The mineral composition and the amounts of the culture solution.

o sé?utsio?l F UG artially complete nutrient solutions
Complete nutrient | fesszpcieyy TR | B
. . solution Nutrient solution | Nutrient solution | Nutrient solution
Cc?ﬁ P cgzi tion \\\ minus nitrogen minus phosphorus | minus potassium
NH.NO; 57.1lmg ' 0.0mg 114.3mg 114.3mg
KCl1 42.37 63.37 63.37 0.07
KH.PO, 38.37 0.0~ 0.07 0.07
Na,HPO; - 12H.0 ‘ 0.07 100.97 | 0.07 100.97
MgSO; « 7H.O 244.4 7 244.4 7 244.4 7 244.4 7
Ca(NOy), +» 4H.0 168.4 7 | 0.07 0.07 0.07
CaCl; « 2H,O 0.0~ 104.87 104.8 7 104.87
6% FeCl; - 6H.0 0.282¢cc 0.282¢cc 0.282¢cc 0.282¢cc
MnSO; « H.O i 2.26mg 2.26mg 2.26mg 2.26mg
H,BO; ‘ 0.887 0.887 0.887 0.887
CuSO; - 5H.0 0.067 ‘ 0.067 0.067 0.067
ZnSO, - 7H:0 0.077 ! 0.07 7 0.077 0.077
77k Dist. water 1,000.0cc ‘ 1,000.0cc 1,000.0¢c 1,000.0¢cc
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Table 2. The growth of Sugi seedlings in control and depriving each element

“/—\<
gt | T3 | R | pUREE | GEE | B M %@'} ggfggg
i Height of | Length of |Groundline Fresh Numbers of
Pot Numbers of N of branch
sample stem root diameter weight branch per a
om cm mm g S (seedling)
cm
I 7 17.2 17.0 3.5 8.1 ‘ 10.2 73.3
T
aﬁlr%l i 8 17.8 17.2 3.5 9.3 10.5 83.0
SEH 17.5 17.1 3.6 8.7 10.35 78.15
mEFE (I 8 4.2 31.8 1.0 0.9 ) 2.3 4.7
X s 8 3.5 36.5 1.0 1.0 2.1 4.5
-N [ 3.85 34.15 1.0 0.95 | 2.2 4.6
ke (T 7 2 19.6 1.0 0.5 ‘ 1.4 .3
X I 8 2.1 21.1 1.0 0.5 ‘ 1.0 .0
-P B 2.15 20.35 1.0 0.5 1.2 1.15
R [ I 8 8.7 17.8 2.7 3.6 6.6 29.8
X i 7 7.7 13.9 2.2 2.8 5.6 24.3
-K hzy;j 8.2 15.85 2.45 3.2 , 6.1 27.1
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Table 3. The effects of nitrogen on the growth of Sugi seedlings.

i ’&Eé\é‘;
H [T — = 1, 3 1 =
et |0 E | BB | pueme | oamm | ko |SEAER
Pot No. |Numbers of Height of | Length ofiGroundline Fresh Numbers of of branch
T sample stem | root diameter weight branch per a
' om I cm mm g S (seedling)
! . cm
X (I 7 17.2 17.0 3.5 8.1 10.2 73.3
Control} 1T | 8 17.8 17.2 3.7 9.3 10.5 33.0
C (37 17.5 17.1 3.6 8.7 10.35 78.15
1 6 | 14.4 21.1 2.9 7.1 9.0 72.0
N—1 1 8 14.7 21.1 2.9 6.3 8.6 62.1
& | 14.55 21.1 2.9 6.7 8.8 67.05
T ' 8 14.3 22.9 2.6 4.9 7.9 47.8
N-2{ I | 8 152 26.7 2.5 4.9 8.1 48.2
i 14.75 | 24.8 2.55 4.9 8.0 48.0
I 6 1.6+ 24.6 2.2 4.2 6.3 32.2
N-3 I 8 9.5 | 25.6 2.1 3.5 6.8 31.2
S 10.55 25.1 2.15 3.85 6.55 | 31.7
1 7 7.9 28.4 | 1.8 2.9 5.3 | 24.2
N—4in 7 6.0 34.2 1.5 1.9 4.1 | 1.6
b 6.95 | 3.3 | 1.65 2.4 4.7 | 17.9
i 8 5.3 ' 33.4 1.1 1.2 3.6 11.2
N-51{ 11 8 3.7 38.4 1.1 1.1 2.3 4.9
DAz ‘ 4.5 35.9 1.1 1.15 2.95 8.05
R (1 8 4.2 31.8 1.0 0.9 2.3 4.7
Xy 8 ‘ 3.5 36.5 1.0 1.0 2.1 4.5
-N (¥ 3.85 34.1 1.0 0.95 2.2 4.6
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53 ROFER L DAL - EFEREC O CHENARS R TR, T oun TR 0.1
% Point THEDEN D b, BHEKIT1IE I 5EET, B IOMERRCK L TEBEENRD B
e, 2%, BEERKICR L T KITIFHIZE O TN B & LD bk, Fio, MEFERKIZX LT
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Table 4. The effects of nitrogen on the growth of Sugi seedling.

et
. i - 1 7%
g || R K| mmmE | amE | gom [[WRIES
3 Height of | Length of |Groundline Fresh Numbers of
Pot No. Numbers of| N of branch
i stem root diameter weight branch
sample em om m x ( per a >
g : seedling
cm
BUEX (1 7 17.2 17.0 3.5 8.1 10.2 73.3
Controly I 8 17.8 17.2 ‘ 3.7 9.3 10.5 83.0
C |3ty 17.5 17.1 i 3.6 8.7 10.35 78.15
I 7 16.4 20.5 | 3.1 8.0 8.3 61.6
N- 8 1II 8 18.2 18.9 | 3.2 6.4 9.3 70.4
b 17.3 19.7 |+ 3.15 7.2 8.8 66.0
I 7 13.6 19.5 | 2.7 6.0 7.8 43.7
N-7 I 8 4.9 21.7 I 2.4 4.0 7.9 46.4
pais) | 14.25 20.6 | 2.55 5.0 7.85 45.05
I 7 11.5 21.4 [ 2.2 3.3 6.3 32.9
N—-87, Ir 8 13.8 24.8 2.3 3.9 6.6 36.9
I 12.65 23.1 2.25 3.6 6.45 34.9
I 7 8.8 23.4 1.6 2.4 5.4 20.2
N-9 s 7 8.2 30.3 1.6 2.0 4.7 18.2
o) 8.5 26.85 1.6 2.2 5.05 19.2
I 8 i 5.2 37.2 1.2 1.3 2.9 8.4
N-10 1T 8 4.7 31.6 | 1.1 1.2 2.8 10.4
SEH 4.95 34.4 | 1.15 1.25 2.85 9.4
mgg[ 1 8 4.2 31.8 1.0 0.9 2.3 4.7
X I 8 3.5 36.5 | 1.0 1.0 2.1 4.5
-N 1%@ 3.85 34.15 | 1.0 0.95 2.2 4.6
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TREEY R Ui, i, £TEHECOWTL 9. 10 & Pot 3EEEARD b, MORIKMERK LY
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Table 5. The effects of phosphorus on the growth of Sugi seedlings.

PR

et | JEE | B R | gomeg | osmmo | wop GERLES)

N Height of | Length of |Groundline Fresh Numbers of g

Pot No. [Numbers of| i " di t ioht b h of branch
sample stem TOO! iameter welg ranc per a

cm cm mm g S (seedﬁng)
cm
B (I 7 17.2 17.0 3.5 | 8.1 10.2 73.3
Control{ 1T 8 17.8 17.2 3.7 9.3 10.5 83.0
C |3 17.5 17.1 3.6 8.7 10.35 78.15
1 6 16.5 18.6 3.3 8.3 8.5 71.2
P-1, 1 7 18.1 21.1 2.6 7.4 8.9 61.9
EE 17.3 19.85 2.95 7.85 8.7 66.55
I 7 15.7 19.0 3.1 7.3 9.9 64.5
P-27 1 8 16.3 19.2 2.8 5.7 9.0 60.2
£ 16.0 19.1 2.95 6.5 9.45 62.35
I 8 15.7 22.4 3.1 5.1 9.0 61.8
P-33 1 7 15.9 20.4 2.9 5.2 8.4 50.2
EH 15.8 21.4 3.0 5.15 8.7 56.0
I 8 9.6 23.7 2.1 3.2 6.3 27.6
P-4 7 8.2 25.6 1.9 2.6 5.1 19.3
S 8.9 24.65 2.0 2.9 5.7 23.45
I 8 4.1 26.4 1.1 0.9 2.8 4.9
P-54 1 8 3.4 27.0 1.0 1.0 2.4 4.0
S 3.75 26.7 1.05 0.95 2.6 4.45
mE (T 7 2.2 19.6 1.0 0.5 1.4 : 1.3
X il 8 2.1 21.1 1.0 0.5 1.0 1.0
-P |[FH 2.15 20.35 1.0 0.5 1.2 1.15

|
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e IEHX, P—-6~P—10 X JOHTEX O 2 FHE
Table 6. The effects of phosphorus on the growth of Sugi seedlings.

pEeat
gty | Ok | R OE | wwpmE | emm | okom  SIRIAER)
L] Height of | Length of|Groundline Fresh Numbers of |
Pot No. [Numbers of ; A of branch
stem root diameter weight branch
sample o em o & < per a )
: g ’ seedling
| ‘ cm
M (1 7 17.2 17.0 3.5 8.1 10.2 73.3
Control{ I 8 17.8 17.2 3.7 9.3 10.5 83.0
C 17.5 17.1 3.6 8.7 10.35 78.15
[ I 6 14.5 19.2 2.9 5.2 9.0 52.7
P-s6, I 7 15.5 21.4 2.7 4.7 8.0 49.2
1I[Zi’ﬁj 15.0 20.3 2.8 4.95 8.5 50.95
[ I 7 14.2 20.1 2.2 3.8 7.3 39.2
P-7,1 8 13.1 19.4 2.0 3.4 7.0 36.4
lllzﬂj 13.65 19.75 2.1 3.6 7.15 37.8
I 8 10.4 21.5 1.7 2.2 5.0 22.6
P-38 1 7 11.2 26.4 1.5 2.6 5.0 26.2
Vs 10.8 23.95 1.6 2.4 5.0 24.4
I 8 6.3 22.2 1.1 0.9 2.8 7.4
P-9,Ir 7 7.4 25.7 1.4 1.2 I 2.6 9.8
i 6.85 23.95 1.25 1.05 ! 2.7 8.6
I 8 3.4 20.7 1.0 0.5 J 1.0 2.0
P-10 8 2.9 21.4 1.1 0.6 1.3 1.7
h2) 3.15 21.05 1.05 0.55 1.15 1.85
bl reig [ 7 2.2 19.6 1.0 0.5 1.4 1.3
X H 8 2.1 21.1 1.0 0.5 1.0 | 1.0
-P l‘«lﬁﬁ 2.15 20.35 1.0 0.5 1.2 1.15

7R HEER, K-1~K-5 Xis JOmNERD A £HEH
Table 7. The effects of Potassium on the growth of Sugi seedlings.

e ] o
Cretgg |0 | B OB | wmE | aER | B XK %‘;ﬁ g&;g
AT Height of | Length of |Groundline Fresh Numbers of
Pot No. Numbers of : . | of branch
stem root diameter weight branch
sample om om Jo % | ( per a )
8 j seedlmg
wmiex (1 7 17.2 17.0 3.5 8.1 0.2 | 73.3
Controly T 8 17.8 17.2 3.7 9.3 10.5 ' 83.0
C (g5 . 17.5 17.1 3.6 8.7 10.35 78.15
[ T 5 i 17.3 17.5 3.3 9.0 11.0 83.9
K-1 IR 7 16.7 21.1 3.1 8.7 9.4 71.1
lm’:j 17.0 | 19.3 3.2 8.85 10.2 | 77.5
I 5 17.9 18.5 3.2 8.6 10.4 75.4
K-241 1T 7 17.4 17.7 3.2 8.0 9.3 65.8
S 17.65 18.1 3.2 8.3 9.85 70.6
I 7 17.2 | 16.8 3.2 6.4 9.6 65.7
K-35 1 7 14.6 | 17.6 2.8 5.7 8.0 54.5
Rz 15.9 17.2 3.0 6.05 8.8 | 60.1
T 7 15.4 17.6 2.7 4.9 9.0 | 54.3
K-4, I 8 14.6 17.5 2.8 6.1 8.9 |  59.5
15 15.0 17.55 2.75 5.5 8.95 | 56.9
T 7 12.9 16.2 3.0 5.9 8.4 | 53.5
K-547 1T 6 12.6 16.8 2.7 4.6 8.0 ‘ 47.3
S5 12.75 16.5 2.85 5.25 8.2 50.4
iR [ 8 8.7 17.8 2.7 3.6 6.6 29.8
X 7 7.7 13.9 2.2 2.8 5.6 24.3
-K 13&‘1 8.2 15.85 2.45 3.2 6.1 | 27.05
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Fig. 5 The effects of phosphorus on the Fig. 6 The effect of potassium on the
growth of Sugi seedlings. growth of Sugi seedlings.
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Table 8. The effects of Potassmm on the growth of Sugl seedlmors

T | : — EEE

| ! i . W MR 1 AR

| T S B | Rrgs EEH S T—%{tj\i léng_:'—ith

| Height of | Length of |Groundiine| Fresh |Numbers of|
Pot No. \Iumbers of! St . A of branch
stem root diameter weight branch

sample om . om | o P X | ( per a

i ‘ seedling/
- | i B ] 77777! com
e (1! 7 | 7.2 17.0 3.5 8.1 i 10.2 ‘ 73.3
Controly IT 8 | 17.8 17.2 3.7 9.3 10.5 83.0
Cluh | 17.5 17.1 3.6 | 8.7 10.35 78.15
(1 8 | 17.9 18.6 3.6 7.9 9.4 | 67.0
K-64y 1 8 I 18.1 18.0 3.3 I 8y 9.8 | 72.5
LTLﬂj' | 18.0 18.3 3.45 | 8.2 9.6 | 69.75
(1) 7 19.0 15.7 3.3 | 8.1 9.9 | 747
K-7:i0 6 19.1 20.2 29 | 9.5 10.7 78.3
B22 | 19.05 17.95 3.1 | 8.8 10.3 76.5
{ I 8 19.9 18.6 3.1 | 7.9 10.9 1 79.8
K-8, I 6 Fo19. 19.8 3.0 7.8 9.2 | 72.8
l;rJﬁ 19.5 19.2 3.05 7.85 10.05 76.3
(11 6 14.8 18.4 2.8 7.4 9.8 | 67.4
K-9, 010 6 15.2 14.8 2.8 5.8 | 8. ‘ 58.3
EZZ2 15.0 16.6 2.8 6.6 ; 9.5 62.85
[ I 7 11.5 15.2 2.8 6.3 | 7.8 ’ 53.2
K-101 1 6 11.8 18.9 2.6 6.1 : 7.4 53.2
hdi—j 11.65 17.05 2.7 6.2 7.6 53.2
fu gy L [ 1 8 i 8.7 17.8 2.7 3.6 | 6.6 1 29.8
X 1 7 7.7 13.9 2.2 2.8 ? 5.6 0 24.3
-K h?iij | 8.2 15.85 2.45 3.2 i 6.1 [ 27.05
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Fig. 7 The periods of the indispensable and the dispensable of each element for
the growth of Sugi seedlings.
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On the Effects of the Supplying and Depriving of N, P.Os;, K.O for Various
Periods on the Growth of Cryptomeria japonica D. Don (Sugi) Seedlings.
Sakaki MiyAzAKI, Toru SATd and Keiji OrKAwA

(Résumé)

For the purpose of studying the effects of supplying and depriving of the following
elements such as nitrogen, phosphorus and potassium on the growth of seedlings of
Cryptomeria japonica D. DoN (Japanese cedar) for various periods at the beginning and the
ending stages of their growing season, this experiment was carried out.

The methods employed were as follows:

(1) The seeds of Cryptomeria japonica D. DON were sown on May 10, 1954, in vessels
having in them quarz sand, with and on June 4, eight seedlings of them were transplanted
separately in water cultural pots having 1.3 litre capacity which were filled up with nutrient-
free water.

(2) The water culiures of the seedlings with different nutrients were started on June
10, when the seedlings were 24 days old, and were terminated on October 28.

(3) Two different methods were employed in carrying out the experiments.

a) At first, the seedlings were brought up in complete nutrient solution for various
periods, and then they were cultured in different conditions without one of the
three elements, or with complete nutrients.

b) At the beginning, the seedlings were brought up for various periods in different
conditions without one of the three elements or with complete nutrients, and after
that they were cultured in complete nutrient solution.

(4) The detailed plans of experiment are as shown in figure 1. The nutrient solution
of each pot was renewed at intervals of four or five days.

The results obtained were as follows (See Fig. 7):

(1) On nitrogen...... Seedlings supplied with nitrogen for more than 100 days at the
beginning stage of culture, made a normal growth in nitrogen free condition after then, and
the deprivation of nitrogen for 20 days at the beginning did not affect the normal growth
of seedlings.

(2) On phosphorus....Seedlings supplied with phosphorus for 80 days at the beginning
stage of culture, made a normal height growth in phosphorus free condition after then, but
to make the normal growth in fresh weight, the seedlings needed to receive the supply of
phosphorus for 100 days.

With the deprivation of phosphorus for 20 days at the beginning stage of culture, the
top growth of seedlings was extremely depressed, and it is made clear by this result that
the supply of phosphorus to the seedlings in their early stage is indispensable to make
their growth normal.

(3) On potassium....Seedlings supplied with potassium for 60 days at the beginning
stage of culture, made a normal height growth in potassium free condition after then, but
to make the normal growth in fresh weight and diameter, the seedlings needed to receive
the supply of potassium for 80 days at the beginning.

The deprivation of potassium for 20 days at the beginning did not affect the normal
growth of seedlings.
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Phot. 1 The growth of Sugi seedlings in control and depriving each element.
on control, N-free, P.O;-free, K-free ' from left-side to right-side in upper and lower)
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Phot. 2 Sugi seedlings grown with and without Nitrogen at various periods.
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Upper lire figures +N indicates initial time with Nitrogen.
Under line figures —N indicates later time without Nitrogen.
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Upper line figurss — N indicates initial time without Nitrogen.
Under line figures +N indicates later time with Nitrogen.
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Phot. Sugi seedlings grown with and without Phosphate at various periods.
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Upper line figures +P indicates initial time with Phosphate.
Under line figures —P indicates later time without Phosphate.
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Upper lire figures —P indicates initial time without Phosphate.
Undcer line figures +P indicates later time with Phosphate.
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Phot. 4 Sugi seedlings grown with and without Potassium at various periods.
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Upper line figures +K indicates initial time with Potassium.
Under line figures —K indicates later time without Potassium.
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Upper line figures —K indicates initial time without Potassium.
Under line figures +K indicates later time with Potassium.



