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FIRK 7H=VEIV27e=YD 1-0 LIV I-1HORER LIOWE
Table 1. Growth and quality of 1-0 and 1-1 seedlings of P. densiflora and

HOE *ﬁjﬁﬁ’@é 4E & Fresh weight(g) | T/R H/D H/T .
Height dB;&gt L | wFe | 2K | Top/ Ef;ﬁi‘;_/ Height/

(cm) |ter(mm)| Top | Root szggfiifg Root | ter Top R*Eot
7 H=v 1-0 # 1-0 (1-year-old) seedling of P. densiflora*
z;%ﬁ;‘garge'“zed 12.1 2.5 1.87| 0.84| =271| 2.2 | 48 6.5 | 0.30
Q;ﬁlifgma“-sized 6.1 1.3 0.42| o0.28| o0.72] 1.5 | 47 15 0.099
7wm<Y 1-0 #f 1-0 (1-year-old) seedling of P. Thunbergii*!
ngmnléarge'smd 9.0 | 3.2 | 3.78| 1.77] s.s5| 2.1 | 28 2.4 |o.s8 |
ge\fmnsgma"'ﬁzed 5.4 1.7 0.82| o0.55| 1.37| 1.5 | 32 6.6 |0.16

7Hh=v 1-1 #i 1-1(2-year-old, once transplanted) seedling of P. desiflora*?

KHX Large-sized
seedling plot*?
/NEX Small-sized
seedling plot**

34.8 9.8 59.4 22.8 82.2 2.6 36 0.59 | 8.57
17.5 6.1 20.3 10.3 30.6 2.0 29 0.86 | 3.52

e

7wm=<> 1-1 # 1-1 (2-year-old, once transplanted) seedling of P. Thunbergii*?

7;?;%]11‘;;%2;25“‘1 30.8 | 10.0 | 77.5 | 26.7 | 104.2 2.9 | 31 0.40 | 9.94

/X Small-sized

seedling plot** 18.0 6.8 28.6 11.9 40.5 2.4 27 0.63 | 4.30

# Remarks) *1 #AK 100 KD : Average of 100 seedlings. ¥2 37w, FOFRY:
*3 1-0 K& K&K : Plot transplanted large-sized 1-0 seedling. *4 1-0 /NEHEKRZX : Plot
1-0 seedling.

B2ER THh=YRIVZ ey DYBRROBE
Table 2. Growth of young P. densifiora and P. Thunbergii stands:

11\22?«:1?1395;’ 1966 4 3 J, March, 1966 1967 4£ 3 A,
BITEE BLTEE | BEiE | EERE | = | BTER
Iﬁi }it Basal I_ﬁj. %t Basal Height Diameter Ijliz' Elht Basal
(crﬁ) diameter (c:-ﬁ) diameter | growth growth (c;gl) diameter
(mm) (mm) (em) (mm) (mm)
7 Hh=v P. densiflora
7;;%%11?;%2;5;“‘1 36 9 67 18 31 9 135 34
’Jfé%i rimgllé'tiized 2 6 45 14 23 8 95 29
2 m=<Y P, Thunbergii
KK
Large-sized 29 9 56 17 27 8 115 30
seedling plot*?
NS
Small-sized 18 6 39 12 21 6 85 24
seedling plot*®

B Remarks) AiRJGEZR(THME 10cm : Basal diameter is at 10 cm height.
*] 3plot D45 : Average of 3 plots.  *2 1-0 KB LMt 1-1 KEfE#KK : Plot trans-
1-1 seedling, originated from 1-0 large-sized seedling. *33 1-0 /NELDBELRE 1-1 /)~
transplanted small-sized 1-1 seedling, originated from 1-0 small-sized seedling.
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P. Thunbergii

% ® B Dry weight (g)
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F3EX FAEMO I-1EHBIOHBAROERER LOHED

EOREE

Table 3. Significance of growth and quality differences

between treatments

w | EEAK
Stifm Ne%dle %Lu%; Who}e A -8,
seedlmg A-1 BE
Height
f‘.dAsm
P.T.l}xx **l
0.34 | 0.44 | — 1.08 p.rs[xk| = [%x]
0.040| 0.075| — 0.194 T =
A-4 1 TSBE .
0.37 | 1.05 | — | 2.00% st
0.06|0.18 | — | 0.407 T *—*lﬁ*]
NN
aQ a Q.
7.29 |14.2 | 0.61| 30.7
e H;F h t ht
1.98 | 5.25 | 0.29 | 11.0 pig o [oight/ Fresh top weig
AT xx[x x|
P.T.s| — *‘l**]
NN E
7.57 [22.2 | 1.09| 39.7 &
B Bk,
2.47 | 7.96 | 0.42 15.2 B-2@ B A E( % 8)
Diameter growth (1st year)

Average of 3 plots.
transplanted small-sized

March, 1967
BiERE | BEERE
Height Diameter
growth | growth
(cm) (mm)

68 16

50 15

59 13

46 12

planted large-sized

HHERKX : Plot

Pds| —

ATl x
PT.s|xx

]
l I

Pd.l
P.d.s|¥*|1
PTL|I

& Remarks)
* 1% THE:
* 5/ THE:

=1

Pd.s
PT.L

PT.s

Pd.s|xx

Seedling
A-2 RAEi%
Basal diameter

X X

x|
= [xx]
5 R
Qo

P X1

A-5 T/R
Top / Root

AT xx er
P s[xx ¥ x| xx]

= o =
S v ok
O o Q

Young stand

Pd.s
P.T.L
PTs

B-3 AR R(258)
Height growth(2nd year)

* %
« | x|
xx | — [xx]
PR —
T ix
Qg

Significant at 1% level.
Significant at 5% level.

A-3LEIER
Fresh top weight
P.d.s|x x

Armrn
RAIERET

@ d
hl © ~

€ o

A-6H/D

Height / Diameter-
P.d.s|Xkx
praxx| |
PTs|xx| — I xxl

v v K

¢ O a

B-1 MER&(I % 8)
Height growth (Ist year)
Pd.s| xx

PT L xx | % *J

PTs|xx| x I **I
owow
U qQ q N
B-4miEm&(258) -
Diameter growth(20d year)
Pd.s| —
T x| -]
AT xx[xx] —]
P
© v N
L Qo

% THZZI L : Insignificant at 5% level.
P. d.L 7 5»~<YKHK : Larg-sized P. densiflora seedling

plot.

P. d. S 7 H=v/N#HIX : Small-sized P. densiflora seedling

plot.

P. T.L 7 vm= v KX : Large-sized P.

plot.

P. T.S 7 v=>/"#X : Small-sized P.

plot.
Fl~2KBM:

See Table 1~2.

Thunbergii seedling

Thunbergii seedling
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3-1-4. 7A=Y BRIV r=Y OEARR IVHBRAROEER X OTWED 1K
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3-2. THIV&IT /7Y OERELUVYDBROZESRE
3-2-1. # B
THATYRICZ r=vD 1-0 BLV 1-1 B0, HHGELIEE, 1~ 2FE0GBRAROEHEDNE

AR THr=v 1-0 HOBEFBRERS JUBSL
Table 4. Nutrient concentrations and nutrient ratios of 1-0 P. densiflora seedling
Eps.2— v + (Per cent on dry basis)

C N P K Ca Mg | C/N | N/P | N/K | N/Ca| K/P |Ca/Mg

X B Large-sized seedling

17 44.4|1.12]0.21 | 0.72]0.14 | 0.14 [ 39.6 | 53| 1.6] 8.0] 3.4| 1.0
Root
49.7 | 1.82]0.28 | 0.75]0.23 | 0.20 | 27.3 | 6.5| 2.4| 7.9| 2.7| 1.2
Stem
3
N e 52.8 | 2.13 | 0.24 | 1.03 | 0.41 | 0.15 | 24.8 | 8.9 2.1| s5.2| 43| 2.7
e 49.411.75|0.25 | 0.86 | 0.28 | 0.17 | 28.2| 7.0| 2.0| €.3| 3.4 1.6
Whole seedling ' ' . . . .

/i 1§ Small-sized seedling

i 44.01.13 | 0.27 | 0.78 | 0.15 | 0.17 | 38.9| 4.2| 1.4| 7.5| 2.9| 0.9
Root
48.8 | 1.77 | 0.27 | 0.79 | 0.21 | 0.16 | 27.6 | 6.6| 2.2 8.4| 2.9| 1.3
Stem
* 52.9 | 2.10 | 0.24 | 1.02 | 0.39 | 0.16 | 25.2 | 8.8 | 2.1| 5.4| 4.3| 2.4
Needle
& WA 48.4|1.64 | 0.26 | 0.880.25 |0.16 | 290.5| 6.3| 1.9] 6.6| 3.4| 1.6

Whole seedling
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ROBEIFEL~BRERTESLDITH T

3-2-2. WARBIVLBARDOKRE L FRG BE L OBIK

FEECOWT, FEWMI LT ThThRE L DEORRS B IUEEOFRSBRE, HIAROAE
ZLOKEB LONEEER OHEOERFREXYHBT 5L, KO X S LERARTD LRI,

HE5ER sr~v 1-0 HOBESFRERS IOERSGL
Table 5. Nutrient concentrations and nutrient ratios of 1-0 P. Thunbergii seedling
W4 2—+ v + (Per cent on dry basis)

c | ~| P | k| cal|lwmeg|omw|nNre| Nk N/Cal K/P ICa/Mg

A B Large-sized seedling

46.6 1 1.03 | 0.16 | 0.73 | 0.12|0.12{45.2| 6.4| 1.4| 8.6 | 4.6| 1.0

Root

St%m 49.8|1.53|0.28]0.78 | 0.23|0.21 | 32.5| 5.5| 2.0| 67| 2.8| 1.1
N e 49.61.93]0.20|1.12]0.39 | 0.15 | 25.7 | 9.7 | 1.7| 4.9 5.6| 2.6
& WA 48.7 | 1.60 | 0.20 | 0.95|0.28 | 0.16 | 30.4| 8.0| 1.7| 5.7| 4.8] 1.8

Whole seedling
/N B Small-sized seedling

R’
Root 45.3(1.02|0.22|0.7310.15|0.14 | 44.4 | 4.6 | 1.4| 6.8| 3.3] 1.1
Stem 49.211.56]0.28 10.81 {0.21 |0.18 {31.5| 5.6 | 1.9 7Z.4| 2.9| 1.2

E
Needle 49.511.91|0.21 | 1.04 | 0.34 | 0.15 | 25.9 | 9.1 1.8, 5.6| 5.0 2.3

& /| K
Whele seodling | 477 | 1-51[0.22{0.88 | 0.24 | 0.15 | 31.6 | 6.9| 1.7| 6.3 4.0| 1.6

Bk THr<Y 1-1 HOBRFRERSIUEF K
Table 6. Nutrient concentrations and nutrient ratio of 1-1 P. densiflora seedling
MY 2—+ v + (Per cent on dry basis)

C N P K Ca | Mg | C/N | N/P | N/K [N/Ca| K/P |Ca/Mg

AKX Large-sized seedling plot*

N 43.1]1.1810.16 1 0.55]0.21 {0151 36,71 7.4] 2.1 56| 3.4 1.4
e 52.0|1.31|0.18|0.52 | 0.33 | 0.11 1 39.7 | 7.3 | 2.5| 4.0| 2.9| 3.0
N e 57.6 | 2.17 [ 0.21 | 0.73 | 0.52 | 0.11 | 26.5 | 10.3 | 3.0| 4.2| 3.5| 4.7
T 51.3|2.36 | 0.36 | 0.83 | 0.3¢ | 0.10 | 21.7 | 6.6 | 2.8| 6.9| 2.3| 3.4
£ WA 52.1 | 1.69 | 0.19- 0.64 | 0.39|0.1230.8| 8.9| 2.6| 4.3| 3.4| 3.3

Whole seedling
/NEEX Small-sized seedling plot*

H
Root 45.2|1.290.17 | 0.52]0.18 | 0.12 | 35.0 | 7.6 | 2.5| 7.2| 3.1| 1.5
#®
Stgn 50.6 | 1.46 | 0.18 [ 0.51 | 0.33 | 0.13 | 34.7 | 8.1 | 2.9 | 4.4| 2.8| 2.5
Nosile 55.5 | 2.38 | 0.21 | 0.77 | 0.56 [ 0.10 | 23.3 | 11.3 | 3.1 | 4.3 | 3.7| 5.8
’i‘BufF 53.3 | 2.51 [ 0.39]0.90 | 0.41 [0.16 | 21.2| 6.4| 2.7 | 6.1| 2.3| 2.6
£W A '
Whole seedling | 514 | 1+88]0.20 | 0.6510.40 | 0.11 | 27.3 | 9.4 | 2.9| 4.7| 3.3 3.6

£ Remark) ¥ B 13ELE L, Same as Table 1.
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Table 7. Nutrient concentrations and nutrient ratios of 1-1 P. Thunbergii seedling
B4 2— v + (Per cent on dry basis)
C N P K Ca | Mg | C/N | N/P | N/K | N/Ca| K/P [Ca/Mg
KHiX Large-sized seedling plot*
Root 45.3 1 0.98 | 0.10 | 0.52 | 0.15 | 0.10 | 46.2 9.8 1.9 6.5 5.2 1.5
St%m 51.111.18 | 0.13|0.55| 0.36 | 0.10 | 43.3 9.1 2.1 3.3 4.2 3.6
Needle 50.8 | 1.75 | 0.15 | 0.70 | 0.47 | 0.12 | 29.0 | 11.7 2.3 3.7 4.7 3.9
%Bu(;% 51.912.25|0.34 | 1.04 | 0.56 | 0.10 | 23.1 6.6 2.2 4.0 2.91 5.6
£ #H K
Whole seedling 51.0 | 1.51 | 0.14 | 0.65 | 0.37 | 0.11 | 33.8 | 10.8 2.3 4.1 4.6 3.4
/NEX Small-sized seedling plot*
Root 47.7 | 0.96 | 0.091| 0.50 | 0.12 | 0.065{ 47.0 | 10.7 1.9 8.0 5.5 1.8
St%m 48.1 | 1.19]0.13 [ 0.53 | 0.32| 0.12 | 40.4 9.2 2.3 3.7 4.1 2.7
Needle 50.6 | 1.64 | 0.15 | 0.70 | 0.50 | 0.13 | 30.9 | 10.9| 2.3 3.3 4.7 3.8
%u;ﬁ? 52.4 | 2.17 | 0.34 | 0.97 | 0.61 | 0.16 | 24.1 6.4 | 2.2 3.6 | 2.9| 3.8
VN
Whole seedling 49.311.39 | 0.13|0.62{0.37 ] 0.11 | 35.5 | 10.7 2.2 3.7 4.8 3.4
& Remark) * #1%KLFA L, Same as Table 1.

B8E THTYRIVOZ n=VHBAROHEORFTBE RS IOESH

Table 8. Nutrient concentrations and nutrient ratios of needles of young P.
densifiora and P. Thunbergii stands
B -2— v b (Per cent on dry basis)
C N P K Ca | Mg | C/N | N/P | N/K | N/Ca| K/P |Ca/Mg
7A=Y 14E4E  l-year-old P. densiflova
KH KX Large-sized|
seedling plot* 54.5 | 2.09 | 0.19 | 0.66 | 0.54 | 0.12 | 26.3 | 10.9 3.1 3.8 3.5 | 4.5
/NEX Small-sized|
seedling plot* 53.6 | 2.13 1 0.19 | 0.67 | 0.50 | 0.12 25.1|11.2f 3.2 4.3 3.5]| 4.2
7 mw=v 144 1l-year-old P. Thunbergii
KHE X Large-sized|
Seedlinsg plot* 53.7 | 1.33 | 0.14 | 0.63 | 0.49 | 0.11 | 40.3 9.5 | 2.1 3.1 4.5| 4.5
/NEX Small-sized
seedling plot* 53.4 | 1.41 | 0.13 | 0.63 | 0.49 | 0.11 A37.8 10.8 2.2 2.9 4.8 4.5
T A=Y 244  2-year-old P. densiflora
KX Large-sized
seedling plot 54.2|1.83 | 0.17 | 0.70 { 0.68 | 0.13 | 29.6 | 10.8 2.6 2.7 4.1 5.2
/NEX Small-sized
seedling plot 56.6 | 1.85 | 0.18 | 0.69 | 0.64 | 0.11 | 30.5 | 10.3 | 2.7 2.9| 3.8} 5.8
7 m=y 244 2-year-old P. Thunbergii
KX Large-sized
seedling plot 54.0|1.34|0.13 | 0.66 | 0.67 | 0.13 | 40.2 | 10.3| 2.0] 2.0| 5.1 5.2
/NHX Small-sized
seedling plot 54.411.35]0.13|0.65|0.61 | 0.11 | 40.2 | 10.4 | 2.1 2.2 5.0] 5.5

¥ Remark)

* g0k LFE U, Same as Table 2.
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MEDERSBEDOEY, BOBELHEL LT, ThCHT % Percentage THEET B L, HADE
FIE—WOBRGREI Y RELHENRD D, ChICR LT, SADHEOHR OBRS B
EOEEIIEbd TR, 13T 107 YT+ &Y, UMc@d@EmCERARLTE L2 WE
ETh- 71,

BAD N, P 5IUOKEECZOWTIE, TEED 1-0 HOBROPEENWLTHLREIZ/IE X b bk
DEL, ¥ 20~30 DB HR LI, LaL, X0ofid 1-0 5 XU 1-1 HOARSG s LI U240 N, P
BIOCKBEOHEILN 10% W LZhUTIET &Y, Thd TELILIELRRL T,

Ca $ XU Mg BEX, 1-0ETIE7 »=YORBIUHO Mg, 7 e<yoifo Ca B, 1-1
HTR7 7~y ORBIOLFED Ca XU Mg, 7 v~y D0 Ca L0 Mg BE, BH IO
£Z3FD Mg BES, 1) S 0BHTCThIMN 15~35% BEO,IL Y KREEERSRD bhi,

HEY FIFRT A=Y -1 FHTOWT, N, P RIVKOKEELR X -HEOHE, $IOHBED
Rig 5 HLBX OEROZRMS B LOEEOBZRFBEORLIZOWT, NREX 104 UT, P, Kk
XU Ca EELM 10~20%, Mg BE1H 15~35% REOME®RL, N<P, K& LU Ca<Mg &
EOIRNZHEOBENHATS Z L 2ERH LI, SEIOKEK LU NEMOZEFTREOHEL, hi
P D EULICEAEZRL TN ERBRETHA 5,

SEOEERRETHE, FEED 1-0 X0 1-1 EiEtEioy - LIEIRE&ELRR UBETE, FhF
hEAREN DI VHEL T 5BATLERSBEOHEI L, LN, PRIVCKEEIXER
Crv_niidhsb L EHTELI,

SHBAROESITONWT, EEZBRLIVKED 117 <Y KB LIV 19 F£EDO 7 1= Y HKTOWTHR
HL, A— LB LETO 1 O0KGOE 4 OKKRE, TORBORKMIL > T2RF LTI/ A—F L
CHE LR, SEORRFBEILEUNELRLT, HERRLOhLWIEXHLMC LT, &b
2, ZOXSEERNLD, MADEDEEFREILEFOERS VL LEED (—RWT) BIdM%
BT 5H, BHEEOMIZIX LAMENT (KRN BEEENRORD L O RMERLI,

SEDOGHHARDOEF N ORI FARORBEIHET DLV L5,

3-2-3. ERREBHLRALTH=V KLV vy DR

FEED 1-0 35X 0 1-1 HOABH I L Ok, 1~2 FEOHBADHEOXRGRE L HEIC L
+5L, FRERICKRD X 5 Iig@snis b,

THARVRI m=YRENBE, WThOBELNBSIUPRERMAD ¢ SIKEr -1, LiL, 0
ftdK, Ca X0 Mg BEOHBIIV-THhLEDT, RSELUNELRLI,

BOHITOWTE, Zo X5 cFMEBEROMEELYRIL T, BROWThoBEbT7r»=Yiks =y
AT C/N RO K/P i3/h& L, NK 38X N/Ca i3 kEh 7228, Ca/Mg 3B Y ¢ 5 intsEat
Bbhichotz, Ffo, NP BEROBERT H= Y DHNEVINED 5122, SHEBROBEE THEN
D LRI 5 T,

EHD X7 r=y 1-1 HOR, BRIVEDOEHMANOPEEILT»~=> 1-1 L VELC & XIEH
Licht, ZORBEZOBRE L —BL T,

BEnX 5, MEEYHET5ENSIOPRECHD ¢ STEENED bR LT, WEEOH
EERN I A RT LA, EAORBERR I CEMITC Y BHRKROERZEICOWT, XhbdT
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HELHMRES2bDEWEZ I Y,
3-2-4. S F TOHWREDOREL D LI

B 30 5 BIERF O FHEII G 2 REINTWEY, 20—k LTHKDEFRES X OEY
B D, BULEERD CHEIMT 2 HESF bR T\ 5, COHEOKEIEL LB HAD, AEFBECS
WTDT A=Y EIVPZ =Y DWFE—L T r=Yy—ZE DI,

EEY BIERL, THY I-l HROVWTDOS F TOHEMFEZEOHERIL, LhH UL LWL EELYTRL,
HEERLILY S DREDO VA ERELESZ L 2B LI, SEOT7 2=y 1-1 HICOWTOKEEE,
FEEDEETOBRED LHRDE, BRAOARE IRV ERZC b LT, KEREEDO LV~
EHotcbnwz X o,

7A=Y 1-0 HIZOWTULHRED, ZREIOHRP, 7e<y 1-1 HICOWTRERD ofE D
B8, ThODERIIFIRTRLICEBY TH D, 7 v~y I-0HEOLTLSE TOERE DL
WOT, HERILTER,

BIRCRLIKEREYSEOELEDERLEET2L, WThILbL LB LWEENED bR, D
LS IeiRIATEE Z L O/ L LR, RBORER, [UEREFSOHERBICL > ThibI
i DTHA 52?2 ZhHDOHEALOVTL, Sl OFRCHRThE b L Bhbh
5,

BIR TA<Y I-0FRIV 7 e=<y 1-1 HORFEECZOWTDSE TOE
Table 9. A review of previous works on nutrient concentrations of 1-0 P. densiflora

and 1-1 P. Thunbergii seedlings Y. 2—+x v b (Per cent on dry basis)
N P K Ca Mg
7H=Y 1-0 H, 1-0 P. densiflora seedling /1%, by Nakarsuka, T, ®*!
o 1.33 0.11 — — —
Stom 0.64 0.28 — — —
3 _ — _
Newile 2.95 0.21 .
EXRS _ — _
Whole seedling 2.09 0.17
¥ AK¥k L OHIR, by SuBamoro, T. and Naxazawa, H, V%2
£ WA 1.89 0.16 1.00 0.31 0.16
Whole seedling 1.74 0.14 0.61 0.35 0.17

s m=<v 1-1 #, 1-1 P. Thunbergii seedling 5[, by SuisaTa, N,®*3

B 1.29~1.50 0.10~0.13 0.29~0.,37 0.16~0.22 _
Root 1.77~2.09 0.15~0.17 0.32~0.36 0.13~0.25
% 1.31~1.57 0.048~0.092 0.36~0.46 0.94~1.32 _
Stem 1.57~2.11 0.092~0.12 0.36~0.52 0.76~1.19
E 1.90~3.08 0.15~0.18 0.60~0.91 0.32~0.52 -
Needle 2.48~4.41 0.18~0.34 0.69~0.90 0.23~0.44
¥ Remarks)

*1 ERHARIN BB, (3 A18H) : An experiment on seasonal variation of nutrient
absorption. (March, 18)

*2 AL (10F11H), EMEIEX, THREEBEX @ Ibid, (Oct., 11), Upper rank is
the fertilized plot and lower rank the unfertilized plot.

*3 3EHZBEERR (B/P~HFX), (18):An experiment on relation between the
amount of manuring and contents of the element. (min. ~max.) (January)
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3-2-5. THTYRIV I/ m e VERORGEFE

H4~B8RORLAEHED 1-0 FX° 1-1 HOERSTRE, SIUH1IRTRLCEYE) LHE
LB ROBRSEEREL, B 10~11 RERTERD TH -1,

FSEO 1-1 KED3ERSFRIVDHLUBLLKREL, m®* v icBET 5L, EEMOFIHARYE
ERCANTHRELCHEIEREY, K& kB, ZOMILERA L0 50 3 BROK AL B
RED LI EEFRTEDEVZ LD,

1-0 HIZOW TR LPEX TR ThEET 5L, WTFhi sz e~V 7 7= L) EEFEREI
HUBLLKREN T, Tiobb, Nk 1.7~1.9 £, Pk 1.5~1.8 f#, Kk 2.1%, Caii 1.9~2.0
&, Mg id L.7~1.9 fHicgE L, ThHORBFABEOERREOHELL > T bI3 b DTH
B,

141 BEDWCRBORER TS &, 7 rvY 37 <Y iCh~T, Nii 1.0~1.2 4, Pi% 0.9~
0.95 f, Kix 1.2~1.3 £, Cai® 1.1~1.2 f#, Mgt 1.2~1.4 EOEHFELXR LT ¥R » I,
7A=Y AU T TR 2 EEEIEE L TW DT, ChrabhiBaicids 11 BoBExS Lk

FHI0FEF 7H=YRION s/ re<Y 1-0 HOBRGEEFE
Table 10. Nutrient contents of 1-0 P. densiflore and P. Thunbergii seedlings
1424 mg (mg per one seedling)

Dry weight i N P K Ca Mg

TA=Y, Kt P. densifiora, Large-sized seedling

B Root 300 (28) | 3.36 (18) | 0.63 (23) | 2.2 (24) | 0.42 (12) | 0.42 (23)
B  Stem 340 (31) | 6.18 (33) | 0.95 (35) | 2.6 (28) | 0.78 (26) | 0.68 (38)
3  Needle 440 (41) | 9.37 (50) | 1.1 (41) | 4.5 (48) | 1.8 (60) | 0.66 (37)

Wh(%é-%eejgling 1080(100) | 18.9 (100) | 2.7 (100) | 9.3 (100) | 3.0 (100) | 1.8 (100)

[k, /M Ibid, Small-sized seedling

. Root 79 (41) | 0.89 (28) | 0.21 (42) | 0.61 (36) | 0.11 (23) | 0.13 (42)
#  Stem 49 (21) | 0.71 (22) | 0.11 (22) | 0.32 (19) | 0.084(17) | 0.064(21)
#= _Needle 75 (39) | 1.56 (49) | 0.18 (36) | 0.77 (45) | 0.29 (60) | 0.12 (39)
Wi Egeggling 194(100) | 3.18(100) | 0.50(100) | 1.7 (100) | 0.48(100) | 0.31(100)
7 m=y, Ki#fi P. Thunbergii, Large-sized seedling
£  Root 580 (29) | 5.97 (19) | 0.92 (23) | 4.2 (22) | 0.69 (12) | 0.69 (22)
%  Stem 370 (19) | 5.66 (18) | 1.0 (25) | 2.9 (15) | 0.85 (15) | 0.77 (25)
3#¥  Needle 1050 (53) | 20.3 (64) | 2.1 (53) | 12 (63) | 4.1 (73)| 1.6 (52)

mﬁefeﬁling 2000(100) | 31.9 (100) | 4.0 (100) | 19 (100) | 5.6 (100) | 3.1 (100)
[F_E, /&  Ibid., Small-sized seedling

##  Root 160 (40) | 1.58 (27) | 0.34 (39) | 1.1 (B81) | 0.23 (24) | 0.22 (37)
%  Stem 60 (15) 0.92 (16) | 0.17 (19) | 0.48 (14) | 0.12 (12) | 0.11 (19)
3  Needle 180 (45) 3.40 (58) | 0.37 (42) | 1.9 (54) | 0.61 (64) | 0.26 (44)

th%e %‘eg';nng' 400(100) 5.90(100) | 0.88(100) | 3.5 (100) | 0.96(100) | 0.59(100)
& Remark)

By aNORFILEACK T 52—+ v |+ Figures in parenthesis are per cent on whole
seedling.
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1K 7H=YyRIVs7r=y 1-1 HORSEEE
Table 11. Nutrient contents of 1-1 P. densiflora and P. Thunbergii seedlings
Dr?ffe%ht N P K Ca Mg
& (mg) (mg) (mg) (mg) (mg)
7h=Y, KiiK P. densifiora, Large-sized seedling plot*
it Root 8.57(28) | 101 (19) 14 (24 47 (24) 18 (15) 13 (34)
%  Stem 7.29(24) 95.5(18) 13 (22) 38 (20) 24 (20) 8.0(21)
#  Needle 14.2 (46) | 309 (59) 30 (s51)| 100 (54) 74 (63) 16 (42)
£33 Bud 0.61 (2) 14.3 (8) 2.2 (&) 5.1 (3) 2.1 (2 0.6 (2)
W'hoélefeggling 30.7(100) | 520 (100) | 59 (100) | 194 (100) | 118 (100) | 38 (100)
[, /NEX  Ibid., Small-sized seedling plot*
B Root 3.52 (32) 45.4(22) 6.0 (27) | 23 (28) 6.3 (15) 4.2 (35)
#®  Stem 1.98 (18) 28.9(14) 3.6 (16) | 13 (16) 6.5 (15) 2.6 (22)
#E  Needle 5.25 (48) | 125 (61) | 11 (50) | 44 (53) | 29 (67) 5.1 (42)
A3F 4‘1‘3ud 0.29(2.6) 7.3 (4 1.1 (5) 2.6 (3) 1.2 () 0.46 (4
Whete o bing | 11:0 (100) | 207 (100) | 22 (100) | 83 (100) | 43 (100) | 12 (100)
s m=v, KX P. Thunbergii, Large-sized seedling plot*
i Root 9.94(25) 97.4(16) 9.9 (18) 5.2(20) 15 (10) 9.9 (22
#  Stem 7.57(19) 89.3(15) 9.8 (17) 42 (6) 27 (18) 7.6 (17)
#  Needle 22.2 (56) | 389 (65) | 33 (59) | 155 (60) | 100 (68) | 27 (59
%% Bud 1.09 (3) 24.5 (4) 3.7 (D 1 @ 6.1 (4) 1.1 (@
Wh(%e fee"gﬁng 39.7(100) | 600 (100) | 56 (100) | 260 (100) | 148 (100) | 46 (100)
R, /MK  Ibid, Small-sized seedling plot*
#  Root 4.30(28) 41.3(20) 3.9 (20) 22 (23) 5.2 (9) 2.8 (16)
B  Stem 2.47(16) 29.4(14) 3.2 (16) 13 (14) 7.9 (14) | 3.0 (18)
#E  Needle 7.97(52) | 131 (62) | 12 (60) 56 (59) | 40 (1) | 10 (59
P& 4»‘]‘3ud 0.42 (3) 9.1 (4 1.4 (D) 4.1 (4 2.6 (5 0.7 (4
Wh(%efej;ung 15.2¢100) | 211 (100) | 20 (100) | 95 (100) | 56 (100) | 17 (100)
# Remark)

* #1% LU, Same as Table 1.

E5THA .
HIBmEANDEH .

SEORBERD DEHEEX T SBACERLAAT IR ORVERL LT, Kozt re ki
FLTEER, '

THIVBIVOZ =y Thd 1-0 Kk, To®Ro 1-1 #, IO LEBOHHmARORED
1-0 PHICHARB LB LB LI REL, 1-0 BIORBRZOROBRBCAESBEYRITL T i, &
DAL, THEORERIVUE LEHOEEDOBIL, L{KEB*ETHIHATHA S LBbhb,

HEE ORI EE T, FEED 1-0 HoALXFIRA L (G00E&/m?) & LTHbh T\ 5,
FAEECEEOEARYHE T AL, 7oVl 7 <Y IC~% L, BYEETH 2 2, FESRINEIT
# 1L5~2fFET 5, CORTTEEED 1-0 HORIECH LT, & EFBEILIDLELDS 5,

3-3.
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BI12EK TH=VBRBIV e YHROERF VL
(BEEIE DA L L TORSBINEBEEHOIDDRE)

Table 12. Nutrient levels of P. densifiora and P. Thunbergii seedlings (A tentative
plan on calculation of nutrient absorption of seedling for determination of fertilizer
amount given in nursery practice)

(EMILHEARY, FRSBEIEYMY% : Dry matters are per cent on fresh whole

seedling basis and nutrient concentrations on dry matter basis)

A
Dry matter N P K Ca Mg
%
1-0 1, 1-0 seedling
T AhA=Y
P. densifiora 35 1.65~1.75 0.60 1.35~1.40 | 0.35~0.40 | 0.25~0.30
sy )
P. Thunbergii 35 1.50~1.60 0.50 1.40~1.50 | 0.35~0.40 | 0.25~0.30

1-1 &, 1-1 seedling
T A=Y

P. densiflora 35 1.70~1.90 0.45 1.05 0.50~0.55 0.20
7R
P. Thunbergii 35 1.40~1.50 0.30 1.05 0.50~0.55 0.20

o 12 ReRT L5, MEERV-TRE 1-0 Bk 1-1 k<5 e, HRSKONEBEIAR
SIHERR ORIV, P, K 5X0 Mg BEXBVCZLCEEZLOILENDA S, OKTHER
X TRBGOERENRILD L RTLOTH S, FRFCHEIROED 3EROKIX 1-0 #E
1-1 TRV R TbDERBTHA D,

1-1 HoBEL, EACHROBARYENSD L, 7o~ V7 H= VIt T, EHERIIH 1.3
~1.4 f&, FESIFEE 0.9~1.4 23X, WHEEMORINEOHEZL 1-0 HOBETH~S &
Ile b Diehs 5 1,

ZHEITEED 1-0 8 X0 1-1 HORIERFTOKEL LT, BALKOERFBELYREL LTH 12
FIR LI, '

KBEIEEY 1175~ 1-1 B oWTiERHLE L 51C, B bonBanFHashsoc, M
DHRKOKBEY ¥HA L, LOMBOBHITIORIFEHTH B, AFoELHFTc4ED3 A
BORIEREN 30% BEHBAIRI,

REBECHIERE L To B/, BRELTIHEAOARES (ER), AYXREDRIIE, KEbb
HHAELUPCEZRFBEIRC VL E B 3h 50T, HROEFRINEIEZCRD D Z LAHE
THH D, b, FEHOFIAREZERCANIL, ZhboOBRCESTAENLRIEHR 21T
BLEIBHTHAS,

4. & b Y K

1) COMBIEENIFLFR 7T H =Y 1-1 HOEBFERETIMED? 0038 L LT, HF
iz 7 v=Y b i T, 1-0 B2 b 2EEOHBAE TEL 1 FETbi» T, EEERCOWTHAELLE
BABELELDOTH S,
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2) ZOWEOR LI HRIROEL BT LI LEH » 120

i) MEEoERRROMEE

i) WEEORER LB DR L AR RECT Sh 5 FIRE L DMK

iii) 1-0 HORRR IOWEY, To%kD 1-1 B IUYMAORELW LBECK XIZTTH#E

3) BONIHERIZKDER Y TH » 72,

1) 1IN0 EHORER LOWEIL, ToHO 1-1 B IUSBAORBIC RSP EY S IITT L1
Hbhhiz, 1-0 KEizbE LR 1-1 HoliEs I OEEERREE, 1-0 MNErLELRT 1-1 bk
&<, 2B, HMROBAIT 1-1 AEERK I 1-1 NEERK & O EEREEREH - o, BER
REIFBENRONILh o 1,

i) 1-0 % X' 1-1 HOF|D K LOLEORRIBE, HMROESFOFERIE, s r=YR7 A~
YIDNBIOPREN WD r SITELZ L2538 D bR, Lirl, TOMOK, Ca LU Mg RE
D & STAEENRD ORT, FEUN A ERR LT,

i) MHEORER LR A NS L, 1-0 KET 1-1 @0 N, P & X OKEEOHBITERANC
EhH UMD 578, Ca B3IV Mg BEOHEIIPPHA LI, LaL, SBAKDOESTOMEL,
EERSBEOHEIELD TN o 12,

iv) EBIT, BMICRT 2HERFTOXE#EL LT, FEED 1-0 310 1-1 HOFRFBET DT
DREXRL TRV,

Fa#bbiidich, KBEROZEBLWEWICHBEEISREAZERE, JARLEREAE
H, BABELTREREC LA DORWE L ZTFHLRETH S,

X ik

D bHEEE: FAREST Y v s LB ) VB A voFkEak, B 72, pp. 23~26,
(1951)

2) /E 8L : Twrin EIC L 3 HEFEREOTEDOKE B LU ZoHBHELOWT, HEFLHE
##, 8, pp. 67~80, (1957)

3) WHE B, (Kawapa, H.) : 7H = 1-1 HOBHANESRINCOWT, KRR (Bull Gov
‘For. Exp. Stat.), 187, pp. 27~52, (1966)

HRAE Abd): 7Hr=Y 1-1 HORER IOBSERICE LIFTER, V ‘/@%lv‘fa ) OREH
EoEE, R (Ibid.), 212, pp. 59~88, (1968) )

5) W 2L - &4 M (Kawaoa, H. and Kmvueasa, T.) : oy BEAKCHKT 5 7 = < v $hilbk
MeRERB (BT B 2 M iEICAER, 3%, ML (Ibid.), 219, pp.121~136, (1968)

6) HER—BF: 7A=Y HORRLOLVCERS IOBBERECHET5 2, 3 OFER, HHKEE 34,
pp. 326~327, (1952) ,

7) BARK - PREB: 7TH=vHEOEEC L b 5%5&%5&@%&0 2\, FE.L, pp. 383~
390, (1958)

8) RERE  MAHBE ORBEBCHTAME HT7WH, ¥, v/ F, THIYBIVP/r<Y
MBI 2 IEHERGFECETS 2, 3 OFAEE, FUAHER, 29, pp. 181~206, (1960)
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A Study en Mineral Nutrition on Seedling and Young Stand of
Pinus densifiora and Pinus Thunbergii

(On a Comparison with both Species and a Correlation between

their Growth and Nutrient Conditions)
Hiroshi Kawapa®®

(Résumé)

1. Introduction

A characteristic of woodland in the Kansai area is that pine forests form an important
part and the plantation of P. demsiflora seedling for afforestation was fairly extensively
practiced. In more recent times, the plantation of P. Thunbergii seedling, usually limited
to the seashore for protection against wind, gradually increased year by year in normal
woodland in this area. This being so, the author paid increasing attention to the raising
of pine seedlings in this area.

He designed a series of studies on their nutrient physiology and reported on the sea-
sonal variations of nutrient absorption and the effects of N, P:0s; and K:O supplies on
growth and nutrient compositions of 1-1 (1-year-old, once transplanted) P.densiflora seed-
ling®®. Successively, he arranged to carry out an investigation during 4 years from 1-0
(one-year-old) seedling to 2-year-old young stand of P. denmsiflora and P. Thunbergii for
clarifying the following uncertainties :

1) The foresters are of the opinion that both species would be similar in their nutri-
ent physiology. Is it true? As yet, this still remains an unidentified point.

2) What factors induce the differences of seedling and young stand growth on the same
nursery soil or forest soil conditions ? Are they induced by their differences of nutrient
condition ? Are the nutrient concentrations of excellently growing seedling and young
stand more rich as against those of poorly growing seedling and young stand ?

3) What effects have the size of 1-0 seedling on growth of successive ages, 1-1 seed-
ling and young stand? Is the growth of 1-1 seedling and young stand originating. from

large-sized 1-0 seedling more superior as compared with those from small-sized 1-0 seedling >

2. Experimental method

2-1. 1-0 seedling

The seeds of both species were sown on nursery bed, transposed with black soil origi-
nating from volcanic ash, in the Kansai Branch of this Experiment Station in the middle
of March, 1958.

As treatment, 70g of ammoniumsulfate, 30g of Ca superphosphate, 30g of Mg fused-
phosphate, 20g of potassiumsulfate and 1kg of sawdust compost (fully moistened) per m?
were given. After 1 year, in the middle of March, 1959, the raised 1-0 seedling of both
species were dug out and divided into the following 6 groups by their height.

large-sized medium-sized small-sized
P. densiflora over 10 cm 10~7 cm 7~5cm
P. Thunbergii over 8 cm 8~6cm 6~5 cm

(1) Chief, Soil Unit, Silviculture Division, Kansai Branch Station. Dr.
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In the successive experiments, the large- and small-sized 1-0 seedlings were used.
Their average growth measurement and nutrient analyses were done with the seedlings
randomly selected.

2-2. 1-1 seedling

For raising 1-1 seedling the nursery bed in this Branch was transposed with loamy
alluvial soil originating from granite.

The 49 1-0 seedlings selected randomly out of each group mentioned above were trans-
planted in individual plots, 1X1m, and given with 100 g of ammoniumsulfate, 40g of Ca
superphosphate, 40 g of Mg fusedphosphate, 20g of potassiumsulfate and 1kg of sawdust
compost (fully moistened).

The transplantation of every group of 1-0 seedling was repeated six times with ran-
domized blocks.

After one year, in the middle of March, 1960, the raised 1-1 seedlings were dug out
and as mentioned below their sizes were in proportion to those of the original 1-0 seed-
lings, transplanted. They were divided into 4 groups as 1-0 seedling. The 1-1 seedlings
of 3 plots of each group, selected randomly, were used for the growth measurement and
nutrient analyses. Excluding the extreme outside seedling, the residual 25, one each plot,
were used. Those of residual 3 plots were used for afforestation.

2-3. Young stand

The same nursery described in 2-2 was used for the afforestation of 1-1 seedlings.
“The 20 1-1 seedlings, selected randomly among the central 25 seedlings in each plot, were
planted in individual plots, 1 X 10m, at 50 X 50 cm intervals, and were not given any
fertilizer.

The transplantation of every group was repeated three times with the randomized
‘blocks.

At the plantation, after the 1lst and 2nd years, in the middle of March, 1960, 1961
and 1962, their height and basal diameter at 10 cm height were measured. The 1-year-old
needles of the uppermost shoot were picked up for nutrient analyses at the end of the Ist
and 2nd years.

2-4. Analytical method

The analytical methods were as follows : Carbon was determined by chromic titration
‘method, and nitrogen by KjeLpanv’s method. After wet ashing by HCI1O,~HNO;-H.SO,
‘mixture, potassium was determined by flame photometer, phosphorus by molybdenblue
method, colorimetrically, and Ca and Mg by EDTA method.

3. Result and discussion

‘3-1. Growing processes of seedling and young stand of both species

3-1-1. Result

The growing processes of seedling and young stand of both species are shown in Table
1 and 2.

The analyses of variances in height, diameter, top and root weight, T/R, H/D and
H/T ratios of 1-1 seedling and annual height and diameter growth of young stand were
done. The differences among blocks were insignificant in every case, whereas those be-
tween the groups were significant in 1 or 5% levels. . The significances of growth and
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quality differences between the groups are shown in Table 3.

3-1-2. Correlation between size of 1-0 seedling and growth of successive ages

The 1-1 seedlings of both species were divided into two groups, larg- and small-sized
seedlings by their height. Their growth was proportional to their original 1-0 seedling.
‘The height and diameter, top and root weights of 1-1 seedling, raised with large-sized 1-0
seedling, were remarkably more excellent than those of 1-1 seedling, raised with small-
sized 1-0 seedling.

The annual height growth of young stand during the 1st and 2nd years, originating
from large-sized 1-1 seedling, was more excellent than that from small-sized 1-1 seedling.

The differences of height of young stands between these two groups were increased
year by year. However, the differences of annual diameter growth during the same
period between both groups were insignificant.

From the silvicultural point of view, the author attached great importance to the fact
that the size 1-0 seedling affected the growth—especially height growth—of successive ages.

3-1-3. On the quality differences between large- and small-sized seedlings

On the 1-0 seedling, the quality differences between both-sized seedlings showed the
same tendency. The increase of T/R ratio and decrease of H/T ratio in large-sized seed-
ling as compared with that of small-sized seedling were clearly recognized. This fact
showed that the weight ratio of top to root and the development of top in proportion to
height of large-sized seedling were more remarkable than those of small-sized seedling.

A similar tendency was recognized on 1-1 seedlings of both species but the differences
between both sizes were less than those of 1-0 seedling.

3-1-4. Comparison with growth and quality of seedling and annual growth of young
stand

Comparing both species on each size of 1-0 and 1-1 seedlings, the following facts
‘were observed.

On 1-0 seedling, P. densifiora was superior in height but was inferior in diameter, top
and root weights as against those of P. Thunbergii. ' The dry weights of root and needles
of the latter were about twice that of the former. The more excellent development of
top and diameter in proportion to the height of P. Thunbergii as compared with that of
P. densiflora was shown by the differences of H/D and H/T ratios between the two species.

On 1-1 seedling, the differences between both species were not so distinguished as
‘those of 1-0 seedling. A similar tendency as in the 1-0 seedling was observed on large-
sized seedling except the basal diameter, which showed no significant difference. On small-
sized seedling, no significant difference was observed except top weight ; that was more
.excellent in P. Thunbergii than in P. densifiora.

On young stand, the annual height and diameter growth was more excellent in P.
densiflora than in P.Thunbergii except the height growth of small-sized group in the second
‘year.

These facts verify that the characteristic of growth and quality of seedling and young
sstand changed by the progress of their age and size.

3-2. On the nutrient concentrations of seedling and young stand of both species
3-2-1. Result

The nutrient concentrations of parts and whole seedling of 1-0 and 1-1 seedlings of



— 18 — WERRBMRERE F2215

both species and those of 1-year-old needles of uppermost shoot of young stand are shown:
in Table 4-8.

3-2-2. Correlation between the nutrient concentrations and growth of seedling and
young stand.

Comparing the N, P and K concentration of large- and small-sized 1-0 and 1-1 seed-
lings of each species, respectively, the following facts are recognized.

These nutrient concentrations of both-sized seedlings were similar except P concen-
trations of root of 1-0 seedlings of both species, and the differences between both groups
of each species were only about 10 % or less. The P concentrations of large-sized group:
were decreased 20~30% as compared with those of small-sized group.

On the other hand, the differences of Ca and Mg concentrations between both groups:
of each species were usually increased, and they often reached to about 15~35%.

Summarizing these results, the author was of the opinion that the nutrient concentra-
tions of parts and whole seedling on the same soil conditions and fertilization were not
significantly different ; they could be considered nearly similar levels—especially N, P
and K concentrations.

On the nutrient concentrations of needles of young stand, the defferences between
both groups of each species were very little, in fact less than 10%. They may be regarded
as approximately the same levels.

The author et al.® had pointed out that there was no clear difference on the nutrient
concentrations of needles between excellently growing and poorly growing stands of young:
P. Thunbergii and 19-year-old P. densiflora forests on the same soil conditions, respective-
ly. From these results, they were of the opinion that the nutrient concentrations of’
needles correlated directly to the nutrient levels of soil (primary correlation) and indirectly
to their growth (secondary correlation). The above-mentioned results in this work would
support the same opinion.

3-2-3. Comparison with both species on the nutrient condition.

As shown in Table 4~8, N and P concentrations of parts and whole seedling and
needles of young stand were more rich in P. densiflora than in P. Thunbergii. However,
the differences of K, Ca and Mg concentrations between both species were little and were-
approximately similar.

Comparing the nutrient ratios of P.densiflora with those of P.Thunbergii,the decreases:
of C/N and K/P ratios and the increments of N/K and N/Ca ratios were clearly recog-
nized. The N/P ratios of the former were slightly decreased as compared with those of
the latter on 1-0 and 1-1 seedlings, but no clear difference between both species was seen.
on their young stands.

The author wants to call special attention to the clearly lower N and P concentrations-
of P. Thunbergii as against those of P. demsiflora. It is very interesting and noteworthy
on their nutrient physiology.

3-2-4. Review of previous works on nutrient concentrations of seedlings of both species.

The author made a review on nutrient concentrations of 1-1 P. densiflora seedlings by
other authors in his previous work?®, and he pointed out that the standard nutrient levels:
were not determinable for any wide differences among them.

The nutrient concentrations of 1-1 P. densiflora seedlings in this work agree well with:



THTYE IV v = YEKE X OSEROEERFCEET AHE (WHE) — 19 —

the author’s previous results®?® ; nevertheless the sizes of seedlings were widely different.

The previous data on nutrient concentrations of 1-0 P. densiflora and 1-1 P. Thubergii
:seedling by other authors are summarized in Table 9 for future reference:

Remarkable differences are observed among them and those in this work. These differ-
ences world may be induced by the differences of soil conditions, fertilization or other
factors of the tests. The author is of the opinion that still more works of investigation
would be required for the elucidation of these problems.

3-2-5. Nutrient contents of seedlings of both species

The nutrient contents of seedlings of both species are shown in Table 10, 11.

The absorbed N, P and K amounts of large-sized 1-1 seedlings of both species are
very large. -Calculating in terms to per m? they are well over the amounts given by
fertilizers, taking their availabilities into account. These influences would be induced by
the large natural N, P:0s and K:O supplies of nursery soil used.

On 1-0 seedlings, comparing both species on each-sized seedling, the nutrient amounts
:absorbed by P. Thunbergii are increased as follows as against those of P. demsiflora ; N is
1.7~1.9 fold, P is 1.5~1.8 fold, K is 2.1 fold, Ca is 1.9~2.0 fold and Mg is 1.7~1.9
fold. These differences of nutrient amounts absorbed between both species are due to
those of weight growth as shown in Table 1.

On 1-1 seedlings, the differences of nutrient amounts absorbed between both species
«of each-sized seedling show a tendency similar to those of 1-0 seedling, but they are de-
«creased as follows; N is 1.0~1.2 fold, P is 0.90~0.95 fold, K is 1.2~1.3 fold, Ca is 1.1~
1.2 fold and Mg is 1.2~1.4 fold.

3-3. Application for the nursery practice

From the above-mentioned results, the author is of the following opinion on the
‘matters to be attended to in nursery practices.

The effects of size of 1-0 seedling on growth of successive ages, 1-1 seedling and
-young stand, are worthy of note. The growth of 1-1 seedling and young stand, obtained
by raising large-sized 1-0 seedling groups of both species, is more superior than that by
small-sized 1-0 seedling. These facts are matters calling for deep reflection on nursery
practice and afforestation.

The same densities of 1-0 seedling of both species in nursery bed are usually adopted
in nursery practice. As shown in 3-2-5, the fact that the nutrient amounts absorbed by
1-0 P.Thunbergii seedling is about 1.5~2.0 fold as against those of 1-0 P. densiflora seed-
lings on similar height groups points up the necessity for paying attention to the ferti-
lizer amounts given in nursery practice.

As shown in Table 12, the P, K and Mg concentrations of 1-0 seedlings of both spe-
«cies are increased as compared with those of 1-1 seedlings ; nevertheless, their N concen-
trations are similar. These facts verify that the nutrient requirements of seedlings
change by the progress of age, and due consideration should be given to this in attending
to fertilization in nursery practice.

On 1-1 seedlings, as shown in 3-2-5, the nutrient amounts absorbed by P. Thunbergii
seedling increased about 0.9~1.4 fold over those of P. densiflora as compared with groups

of similar height. The differences between both species were less than those of 1-0 seed-
lings.
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The author proposed standard levels of nutrient concentrations of 1-0 and 1-1 whole
seedlings of both species in Table 12 as a tentative plan for the basis of fertilizer design
in nursery practice. On K concentrations, as its elucidation from seedling during the
season from late autumn to early spring was suggested on 1-1 P. densiflora seedling by
the author®, he adopted that of the late autumn, 1.3 fold of that of the following spring,
shown in his previous work®. On other seedlings, though the elucidation of K has not
yet been ascertained, their K concentrations are increased 1.3 fold of that obtained in this
work by the same reasoning.

On the practical use, as the concentration levels are similar on large- and small-sized
seedlings, the desired size (weight) of seedlings to be obtained and the density of seedling:
on nursery bed could be designed, and the nutrient amounts absorbed by seedlings could
be calculated easily. Then the reasonable fertilizer amounts to be given to the seedlings:
could be obtained easily, taking the availability of fertilizer by seedling into account.

4, Acknowledegement

The author wishes to express his gratitude to Mr. T. Toxumorto, pre-director of
Kansai Branch of this Experiment Station, Mr. N, Esata, Director of this Branch, and
K. Matsusurta, Chief of Silviculture Division of this Branch, for their encouragement in

carrying out this work.



