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HlE 7THr=YRIVs/r=YD 1-0 IV I-IHORER LOHBE
Table 1. Growth and quality of 1-0 and 1-1 seedlings of P. densiflora and

& |BTER 4£EER Fresh weight(2) | T/R H/D / H/T %
: Basal =5 Height .
HEEht | Giome. | 4 15 | 078 | SR/ | ToP/ | Diame.| Height/ 4 |
(cm) |ter(mm)| Top | Root seedling Root | ter Top| Root
7Hh=<v 1-0 #§ 1-0 (1-year-old) seedling of P. densiflora™!
Kfd Large-sized
seedling ' 12.1 2.5 1.87 0.84 2.71 2.2 48 6.5 0.30
;J;gi‘mfgman‘med 6.1 1.3 0.42| o0.28| o0.72| 1.5 | 47 15 0.099)
7m<Y 1-0 # 1-0 (1-year-old) seedling of P. Thunbergii*!
zgs%inlgrge'ﬁzed 9.0 | 3.2 | 3.78| 1.77| s55] 2.1 | 28 2.4 |o.s8|
;J;filinsgmall‘Sized s.4 | 1.7 | os2| oss| 1.37| 1.5 | 32 6.6 |0.16

7 h=<> 1-1 #i 1-1(2-year-old, once transplanted) seedling of P. desiflora™®

’g?;c%ml;;;%ggz‘“d 34.8 98 | 59.4 | 22.8 | 82.2 | 2.6 | 36 0.59 | 8.57

/NE X Small-sized

seedling plot™ 17.5 6.1 20.3 10.3 30.6 2.0 29 0.86 | 3.52

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

KX Large-sized

seedling plot™* 30.8 10.0 77.5 26.7 104.2 2.9 31 0.40 | 9.94
’J;‘;’"i(%inim;%;iized 18.0 | 6.8 | 28.6 | 11.9 | 40.5 | 2.4 | 27 0.63 | 4.30
& Remarks) *1 #AK 100 &KDFH5 : Average of 100 seedlings. ¥2 37m, PO

*3 1-0 K& K&K : Plot transplanted large-sized 1-0 seedling. *4 1-0 /NEREK : Plot
1-0 seedling.

HW2EK THZYRIUVZ r=YOHgBRORE
Table 2. Growth of young P. densifiora and P. Thunbergii stands:

1965 F 3, 1966 4£ 3 3, March, 1966 1967 4 3 A,
BRITERE BLTEE | BERE | ERRER | 4 = | BTER
IE' ;%t Basal }*Iiej' %t Basal Height Diameter éﬂz. l%ht Basal
1€ diameter 18 diameter | growth growth 188 Giameter
Cem) [ "tom) | €™ | “am) | Cem) | (mm) | €™ | T (mm)
7 H=Y P. densifiora
KX Large-sized
seedling plot*® 36 9 67 18 31 9 135 34
/MK Small-sized ‘
seedling plot* 22 6 45 14 23 8 95 29
7 v=< P. Thunbergii
KHEKX
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*®

¥ Remarks) iBLERIHM E 10cm : Basal diameter is at 10 cm height.
*] 3plot D : Average of 3 plots.  *2 1-0 K 6B LAz 1-1 KEFEEX : Plot trans-
1-1 seedling, originated from 1-0 large-sized seedling. *3 1-0 /NELBE BRI 1-1 /-
transplanted small-sized 1-1 seedling, originated from 1-0 small-sized seedling.
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P. Thunbergii

E3E HAEMO 1-1#HB IOHBAROEER LOHED
EORHEKE
Table 3. Significance of growth and quality differences

% E B Dry weight (g)
: between treatments
w | % o] SR
. ole A 1-l1&. 1-1 Seedling
Stem [Needle| Bud seedling Al BE A-2 RAREE A-3H EMER
Height Basal diameter Fresh top weight
P.d.s|kx P.d.s| % x Pd.s|x %
PT x| xx] PT — [xx] prafseor] wx]
0.34 [ 0.44 | — 1.08 p.T.s[x x| = [xx] AT.o| % * % AR
3 s F 3 s & 3 05 =
0.040| 0.075| — 0.194 z < s @ 9 o Qo a
A-4 RTHBE A-5 T/R AH 6}:/') o
' Fresh root weight Top / Root _Heigl iameler
0.37 |1 1.05 | — 2.00; Pd.s|xx Pd.s|xx P.d.s|* %
o AT 5ok [ x| AT % [x x| prafxx] —|
0.06 | 0.18 0.40, PTs[¥x| — |xx| PTs|xx ¥ x| x| pTs[xx] = [xx]
3 s o 5% o5 5 s o=
L a T o Q Q a Q '
7.29 |14.2 | 0.61 30.7
A-7 H/T W B-1 MEmmA&( = 8)
Height /Fresh top wei Height growth (Ist year)
1.98 | 5.25 | 0.29 | 11.0 pas[xal § rasles]
PT.L kx| % x PT . %% **J
P.T.s| — *"I "I PT.s|xx| x l*x'
3 oe R Ty ow
Q Q Q Q Q .
7.57 |22.2 1.09 | 39.7 A
B k. Young stand
2.47 | 7.96 | 0.42 15.2 B-2@ & A E(l % 8) B-3 WEMR(258) B-4BERMA(258)
Diameter growth (13t year) Height growth(2nd year) Diameter growth(2nd year)
Pds| — Pd.s| xx Pd.s| —
Average of 3 plots. pr % <] pri[ [ x] pra% =]
transplanted small-sized Prs[xx] x | -1 PTs[xx] — [xx PT.oxx]xx] -]
S % on S s ow S o5 R
Qd q Q < Q@ g X QQ
& Remarks)

March, 1967
BERE | BEERR
Height Diameter
growth growth
(cm) (mm)

68 16

50 15

59 13

46 12

planted large-sized

HERKX :

Plot

¢ 1% TAHZE : Significant at 1% level

* 5% TAZ : Significant at 5% level.

— 5% THZEZ/ L : Insignificant at 5% level.

P, d.L 7=y KHK : Larg-sized P. densiflora seedling
plot.

P. d. S 7 H=v/NEHK : Small-sized P. densiflora seedling
plot.

P. T.L 7 m= Y KX : Large-sized P. Thunbergii seedling
plot.

P. T.S 7 m= /N : Small-sized P. Thunbergii seedling
plot.

$1~2K28M : See Table 1~2.
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Table 4. Nutrient concentrations and nutrient ratios of 1-0 P. densiflora seedling
42— v b (Per cent on dry basis)

c| ~| P | K |cal| Mg )C/N ‘N/P N/K |N/Cal| K/P |caMg

K # Large-sized seedling

i 44.41.12]0.21 | 0.72 | 0.14 | 0.14 | 39.6 | 5.3| 1.6] 8.0| 3.4 1.0
Root
49.7 | 1.82]0.28|0.75]0.23]0.20 | 22.3| 6.5| 2.4| 7.9| 2.7| 1.2
Stem
3
N le 52.8|2.13 | 0.24 | 1.03 | 0.41 [0.15 | 24.8 | 8.9 2.1] s5.2| 43| 2.7
£ H AR
White Ming | 49+4| 1.75[0.25 | 0.86 | 0.28 | 0.17 [ 28.2| 7.0| 2.0| 6.3 | 3.4 1.6

/N B Small-sized seedling

17 44.011.1310.27 |0.78 | 0.15| 0.17 | 38.9 4.2 1.4 7.5 2.9 0.9
Root

48.8 | 1.7710.27 |1 0.7910.21 | 0.16 | 27.6 [ 6.6 | 2.2| 8.4| 2.9 1.3
Stem
% 52.912.100.24|1.020.39(0.16 | 25.2| 8.8| 2.1 | 5.4 4.3| 2.4
Needle

-

£ ¥ A
Whole seedling | 48+4 | 1:64|0.2610.88 1 0.25 | 0.16 | 29.5 | 6.3 | 1.9/ 6.6| 3.4 1.6
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Table 5.

HE5K sr~<v 1-0 HORGRER LI VUESH

Nutrient concentrations and nutrient ratios of 1-0 P. Thunbergii seedling

Y 2— 4 v + (Per cent on dry basis)

c | ~|p | k| cal|lwmg|omw|nNel|nk N/Ca‘ K/P KCa/Mg
A B Large-sized seedling
Root 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
S 49.8 | 1.53 {0.28 1 0.78 | 0.23 | 0.21 | 32.5 5.5 2.0 6.7 2.8 1.1
tém
Needl;{ 49.6 | 1.93 | 0.20 | 1.12 | 0.39 | 0.15 | 25.7 9.7 1.7 | 4.9| 5.6 | 2.6
A
Whole seedling 48.7 | 1.60 | 0.20 | 0.95 | 0.28 | 0.16 | 30.4 | 8.0 1.7 | 5.7 | 4.8 1.8
/N H  Small-sized seedling
R
Root 45.3(1.02]10.22|0.73]10.15|0.14 | 44.4 | 4.6 1.4 6.8| 3.3 1.1
St 49.2|1.56|0.28 | 0.81 [ 0.21 | 0.18 | 31.5| 5.6 | 1.9| 7.4| 2.9 1.2
em
x
Needle 49.511.91 {0.21 | 1.04 | 0.34 | 0.15 | 25.9 | 9.1 1.8y 5.6 5.0| 2.3
£\ A
Whole seedling 47.7 | 1.51 1 0.22 1 0.88|0.24 | 0.15 | 31.6 6.9 1.7 6.3 4.0 1.6
goexk TH~v 1-1 HORFTBRERSIOESL
Table 6. Nutrient concentrations and nutrient ratio of 1-1 P. densiflora seedling

42—+ 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*
i | '
Root 43.1 (1.18 1 0.16 | 0.55 | 0.21 | 0.15 | 36.7 7.4 2.1 5.6 3.4 1.4
St;%m 52.0]1.31]0.18|0.52| 0.33 | 0.11 | 39.7 7.3 2.5 4.0 2.9 3.0
1
Needle 57.6 | 2.17 | 0.21 | 0.73 | 0.52 | 0.11 | 26.5 | 10.3 3.0 4.2 3.5 4.7
gBu(i% 51.3 | 2.36 |0.36|0.83|0.34{0.10 | 21.7 6.6 2.8 6.9 2.3 3.4
£ |mAK .
Whole seedling 52.11.69|0.19:]0.64 | 0.39 | 0.12 | 30.8 8.9 2.6 | 4.3 3.4 | 3.3
/MK Small-sized seedling plot*
R%Ot 45.211.29 10.17 | 0.52 ] 0.18 | 0.12 | 35.0 7.6 2.5 7.2 3.1 1.5
Stem 50.6 | 1.46 | 0.18 | 0.51 [ 0.33 | 0.13 | 34.7 8.1 2.9 4.4 2.8 2.5
Needle 55.5 | 2.38 | 0.21 | 0.77 { 0.56 { 0.10 | 23.3 | 11.3 3.1 4.3 3.7 5.8
{Bud 53.3 | 2.51 [ 0.39 | 0.90 | 0.41 | 0.16 | 21.2 6.4 2.7 6.1 2.3 2.6
£ | AR )
Whole seedling 51.411.88 | 0.20 | 0.65 | 0.40 | 0.11 | 27.3 9.4 2.9 4.7 3.3 3.6
& Remark) ¥ $13%£LFEL, Same as Table 1.
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Table 7. Nutrient concentrations and nutrient ratios of 1-1 P. Thunbergii seedling
w42 — v + (Per cent on dry basis)
C N P K Ca | Mg | C/N| N/P | N/K |N/Ca| K/P [Ca/Mg
AP 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
S%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
%Bugf 51.9 | 2.25|0.34|1.04| 0.5 | 0.10 | 23.1 6.6 | 2.2 4.0 2.9} 5.6
£l N
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
Stém 48.1|1.1910.13 | 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
%Bud% 52.4 | 2.17 | 0.34 | 0.97 | 0.61 | 0.16 | 24.1 6.4 | 2.2 3.6 | 2.9| 3.8
£ /K
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% LR, Same as Table 1.
B8R THTYRIVYZ mxVHRAKOHEORSBEE S LUES K
Table 8. Nutrient concentrations and nutrient ratios of needles of young P.
densifiora and P. Thunbergii stands
-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
7 A=y 144 l-year-old P. densiflora
KH X 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
/INE X Small-sized|
seedling plot* 53.6 | 2.13 | 0.19 l 0.67 | 0.50 [ 0.12} 25.1 | 11.2 | 3.2 | 4.3 3.5| 4.2
7 m=<v 144 l-year-old P. Thunbergii
KEX Large-sized|
seedling plot* 53.7 1 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 | 37.8 | 10.8 2.2 2.9 4.8 4.5
T h=v 244 2-year-old P. densiflora
KX Large-sized ]
seedling plot 54.211.83|0.17 | 0.70 { 0.68 | 0.13 | 29.6 | 10.8 2.6 2.7 4.1 5.2
/NE X 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 w=<y 254 2-year-old P. Thunbergii
KHEX 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
/NEK 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)

* 2K LA T, Same as Table 2.
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FEDORBESBREDEY, BVEBEXEMEL LT, ZhicHT 5 Percentage THIET2 &, HADE
B WOBRSREIN ) RELHENRD DI, CHIERH LT, SMADOHEOHR OZRTE
EOHEIXEHLDTIIL, @F 107 UTET &Y, AU E3ERCE R LTI L2202t
ETH I,

HARD N, P 5IUKEBCOWTIE, FEED 1-0 HOBROPEENCFRIKEIINE X Dok
&L, #9 20~30 % DA &R LI, LirL, ZOfiD 1-0 KXV 1-1 oKW B L 0LHho N, P
FIOKBEOHEIIN 10% 0 LEAUTETES, b TRELLIERZRL TV,

Ca kXU Mg BEX, 1-0HTRE7 A=Y ORKSIUEHD Mg, 7 e<=yoiRo Ca i, 1-1
BHTRT7T A= YORBIVOLED Ca 8LV Mg, 7 m<= Y DBRO Ca LU Mg BE, BRI
K30 Mg BES, 2c) S OBETVTR LI 15~35% BEOH /L h KEIHENRD bhvl,

EEO IIECT A=Y -1 EHZOVT, N, P RIVCKORKEREY )2 -HEOBE, SIOHBED
Rig 5 BPBXDOEROEZRS B LOEEOBRFBEOELTOWT, NREX 10% UT, P, Kk
X O° Ca BEITH 10~20%, Mg EBEIH 15~35% BiEoilExRL, N<P, Kk X0 Ca<Mg &
EOIRZHZOREN AT S Z L 2L, SEDOAHS IV NEHOARFBECHEEDL, Thi
MY BEULEERAZR LTV ERARETHA S,

SEDEEXRET DL, FEED 1-0 X0 1-1 FixEnu LER&GLRA UHBECE, ThE
REAREN DIV HELTCOWSBETLERSBEOHEIVLL, LEN, P RIVCKEEILZIR
CUv~_nWitdh b L EBTE LI,

WEARDEGHITONT, EBBIVKEY (17 n<= Y HidHB LT 19 F£HEDOT » = VKT OWTH
HL, A—LBLRKETO 1 O0KGOE 4 OHKRE, TORROKNCL - T2RF LTI/ A—FTL
CHE LR, S$EOERSBELEUNAELRLT, MEARLREWIEXHLAE L, b
2, TOXOERND, MROEOERFBEILFEFORRI VAL LEED (—RAT) BEEkY
AT B0, BREOMCIE LAMENT (ZKRWKL) BEENREbh S L0ORBEYRLI.

LSEDHBARDEF T OMERE LFAHRORBEIHTHLDEVZ X 5,

3-2-3. ¥BREILLRETH=YERIV I v< Y DR

FEED 1-0 35 X0 1-1 HOAWA I L Ok, 1~2 FEOYHIBARDOSEOKRGRE ¥ HEIC LB
+5L, FRERCKRD X S il@nEZs bhis,

TH=ZVEs =Y N5 E, WThOBEINSIUPREEEHAD r SIC@r o1, LL, £
ftoK, Ca IV Mg BEOHEIVTHIEDT, HTAELHRELRLIC

BAHICOWTE, 20X 5 cHBBHOMEEZRIRL T, EBOWTHhOoBEL 7 H<Yidse<Y
ZHEANRT C/N L0 K/P i3/h&L, N/K 3L N/Ca (3 kEh:» fcps, Ca/Mg X8 Y x 5 7otHEH
Bbhich o1, 1, NP BEAKOBEET H <Y OHNRSVINED 5 1%, SHEBROBEITHE
b bIIED 5 120

SEEY L7 r=y 1-1 HOR, BRICEOKEMNOPEEIT»=Y 1-1 X VBV & 25
Licht, CORITEEDERE IS —H LTI,

BEnx s, MEELZEETA2ENSICPRECHD & SIil@NED bz Z Lik, TEEOR
FERNICERA T T ERFC, HAORBEEES LVESTIC I BHRAROERBENCOWT, EHHT
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BERMREE2 b0 LW X 5,
3-2-4. S FTOEMREORE L OHE

HEC ST B IERF OHER L OB REIR TV B, TDO—2L LTHADOEFRES L UEY
Brb, BINEXRDTERTHHEITiobn T 5%, COHBEOEELTITAD, FEFEECD
WTDT AT IBIVP 7 v Y OWFE—L T2 v~y —XBIMC Do,

EEYIIERT, THTY 1-1 HIEDWTOSE TORHREOHERIL, WHUBLULKERRL,
HERLILD D DREDO VA EBRELHSZ EZIERH LI, SEDO7 H=Y 1-1 HTOWLTOERIE,
EHOSETOREEY? LB L, HRAOREZIARYBELRDZC b rbLT, KEREED V<L
LHotebnz o,

7A=Y 1-0 HZOWTUIHRE?, ZREBICHRD, 7a<y 1-1 HEZOWTIREY ORENVDH
Bh, ThHDHERIFBIRCRLICEBY THD, 7 r~Y I-0HEOVWTIS T TORERIELIL
WVWDT, WAL TE R,

BORCRLIERYSEOELEDHERLEETH L, WTFhbLH U LWHEENRED DRI, 20
X5 IR ATRE D & O LLERE, RBOERRRT, SIRFHESOHEECE > Thieb
MizbDTHAH 2 ? ZhHOERKLOWTUL, SRS OWRICHF Tl bicwv & Bbh
Bo

IR 7Hr=v I-0BRLIVZ7e<y 1-1 HORSEBECSWTOS T TOWHR
Table 9. A review of previous works on nutrient concentrations of 1-0 P. densiflora

and 1-1 P. Thunbergii seedlings Y2 — v + (Per cent on dry basis)
N P i K Ca Mg
7H=<Y 1-0 H, 1-0 P. densiflora seedling %, by Nakarsuka, T.®*!
R’ _ _ —
Root 1.33 0.11
Stem 0.64 0.28 — — —
3 _ _ _
Newile 2.95 . 0.21
EX- VN _ _ _
Whole seedling 2.09 0.17
X AXK¥ L OHIR, by SuiBaAmoro, T. and Naxazawa, H,V*?
£ #H\ K 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 45, by SuisaTa, N, ®*3

i} 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
I3 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
= 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 BRI ESRE, (3 §18H) : An experiment on seasonal variation of nutrient
absorption. (March, 18)

*2 ME (10811H), EMEEIREX, THEERIEX : Ibid, (Oct., 11), Upper rank is
the fertilized plot and lower rank the unfertilized plot.

*3 3EEFEFRBR (F/P~FEK), (1 8):An experiment on relation between the
amount of manuring and contents of the element. (min. ~max.) (January)



THAZY BRIV v = VERBIOYHBRAROEBERRCETHHE GTH) — 11 —

3-2-5. TH=RYRIV I v eV ERKORFERE

FA~BRIGRLAHEBED 1-0 310 1-1 HOERSBE, SIVE I RTRLEYE) HLEHE
LEEROERGEHRIYL, £ 10~11 RICFTERD TH -1,

FEED 1-1 KEO3IEREFREIVH LB LAKREL, m* HichiZlE T 5L, KEHOFARS
ERCANCHELCEIERY., K& LR, ZORIXEA L0 50 3 BEROK AL B
RED LI EERTEDEVR LS

1-0 HIZOWTKEEPEX TR T hEETHL, WThiZza~xYid7 7~ L) ERFERET
HUBLLKRED 5T, Tibb, Nk 1.7~1.9 f%, P 1.5~1.8 %, KiI 2.1f%, Ca ik 1.9~2.0
f& Mg ix 1.7~1.9 gL, ChHORIFBEOERNEDCHEICL > T b3 DTH
%o

11 B CRBORBA L5 &, 7 8= IIE7 2~ ICH~T, NIZ 1.0~1.2 {5, Pi3 0.9~
0.95 £, Kix 1.2~1.3 {5, Ca (¥ 1.1~1.2 f%, Mg 1.2~1.4 FOSHFRBYRLIICT ERD - 1.
7 h= Y IHELNT O 2 EEEIBEL T ROT, ThESDBaCE 11 ROERESIE

HI0HK 7Hr=vRIse<y 1-0 HORSEEE
Table 10. Nutrient contents of 1-0 P. densiflore and P. Thunbergii seedlings
1 &2 mg (mg per one seedling)

EhE |
Drv aight N P K Ca Mg
T A=Y, K#i P. densiflora, Large-sized seedling
B Root 300 (28) 3.36 (18) | 0.63 (23) 2.2 (249 0.42 (14) 0.42 (23)
&  Stem 340 (31) | 6.18 (33) | 0.95 (35) | 2.6 (28) | 0.78 (26) | 0.68 (38)
#E Needle 440 (41) | 9.37 (50) | 1.1 (41) | 4.5 (48)| 1.8 (60) | 0.66 (37)

Wh(%e%ee?gling 1080(100) | 18.9 (100) | 2.7 (100) | 9.3 (100) | 3.0 (100) { 1.8 (100)

[, /i 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)
wnE Bgeg';ung 194(100) | 3.18(100) | 0.50(100) | 1.7 (100) | 0.48(100) | 0.31(100)
7 mr=<Y, K 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)

Whobo mehiing | 2000C100) | 31.9 (100) | 4.0 (100) | 19 (100) | 5.6 100) | 3.1 (100)

[Ft, /& Ibid, Small-sized seedling

##  Root 160 (40) | 1.58 (27) | 0.34 (39) | 1.1 (31) | 0.23 (24) | 0.22 (37)
%  Stem 60 (15) | 0.92 (16) | 0.17 (19) | 0.48 (14) | 0.12 (12) | 0.11 (19)
¥ Needle 180 (45) | 3.40 (58) | 0.37 (42) | 1.9 (54) | 0.61 (64) | 0.26 (44)

W'hc%e _‘feggnng' 400(100) | 5.90(100) | 0.88(100) | 3.5 (100) | 0.96(100) | 0.59(100)
& Remark)

By aNORFILE AKX T 52—+~ | Figures in parenthesis are per cent on whole
seedling.
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HIU R 7H=YRIVs/r=Y 1-1 HORGERE
Table 11. Nutrient contents of 1-1 P. densiflora and P. Thunbergii seedlings
Dr;ﬁﬂ?e%ht N P K Ca Mg
(€:9) (mg) (mg) (mg) (mg) (mg)
7Hh=Y, KX P. densifiora, Large-sized seedling plot*
i 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 (51) | 100 (54) 74 (63) 16 (42)
£%F  Bud 0.61 (2) 14.3 (3) 2.2 (4 5.1 (3) 2.1 (2) 0.6 (2)
th%e%eggling 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: 3 Needle 5.25 (48) | 125 (61) | 11 (50) | 44 (53) | 29 (67) 5.1 (42)
X3IE Eud 0.29(2.6) 7.3 (4 1.1 (5) 2.6 (3) 1.2 (3 0.46 (4)
Whete o Kiing | 11:0 (100) | 207 (100) | 22 (100) | 83 (100) | 43 (100) | 12 (100)
s m=v, KX P. Thunbergii, Large-sized seedling plot*
biid Root 9.94(25) 97.4(16) 9.9 (18) 5.2(20) 15 (10) 9.9 (22)
-3 Stem 7.57(19) 89.3(15) 9.8 (17) 42 (16) 27 (18) 7.6 (17)
#  Needle 22.2 (56) | 389 (65) | 33 (59) | 155 (60) | 100 (68) | 27 (59)
&I Bud 1.09 (3) 24.5 (4) 3.7 D 11 @ 6.1 (4 1.1 @
Who%e feggﬁng 39.7(100) | 600 (100) | 56 (100) | 260 (100) | 148 (100) | 46 (100)
Rk, /NEX  Ibid, Small-sized seedling plot*
#  Root 4.30(28) 41.3(20) 3.9 (20) 22 (23) 5.2 (9 2.8 (16)
g%  Stem 2.47(16) 29.4(14) 3.2 (16) 13 (14) 7.9 (14) 3.0 (18)
#  Needle 7.97(52) | 131 (62) | 12 (60) 56 (59) | 40 (71)| 10 (59)
P& Eud 0.42 (3) 9.1 (4) 1.4 (D) 4.1 (4 2.6 (5 0.7 (@
th%e?eggling 15.2(100) | 211 (100) | 20 (100) | 95 (100) | 56 (100) | 17 (100)
& Remark)

* #13% LR U, Same as Table 1.

H5THA 5,
HEEEANDGHA |

SEORBERD DEAREX TR O BAECEEL LTI bRVWERL LT, Kol tx ikl
FELTRERL, '

THAZYRIVZ m=yRThb 1-0 KEX, £oRO 1-1 #, SoCUH LEOSHBROEEDS
1-0 PEEHERB EVWH LB LI KREL, 1-0 HORBRLOERORRCKELBELYRITL T, &
DEL, HEEOBRERSIVUE LEORY OB, LSREEXETIRTHS S LBbhs,

HAREO R ERETIE, FEED 1-0 ot RFIRA L (500 4&/m*) & LTHbh T3,
FABREOHEDOEAYHE T DL, /e YR 7 a1V ChRBE, EYHERTH2MHE, £EFRNET
# 15~2fET 5, ZOKIEHRED 1-0 HoIECH LT, L CERXLILERDS I,

3-3.
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$H12FK THTVBIVNZe<VEHEKRKOEES VL
(BEHEIEDEAE L L TORSBINEEHOIDDORE)

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)

(EWILTEHARY, SESEEIEYWYRY - Dry matters are per cent on fresh whole

seedling basis and nutrient concentrations on dry matter basis)

% Y
Dry matter N P K Ca Mg
%
1-0 f§, 1-0 seedling
T A=Y
P. densifiora 35 1.65~1.75 0.60 1.35~1.40 | 0.35~0.40 | 0.25~0.30
7=y '
P. Thunbergii 35 1.50~1.60 0.50 1.40~1.50 | 0.35~0.40 | 0.25~0.30
1-1 H, 1-1 seedling
T A=Y
P.  densiflora 35 1.70~1.90 0.45 1.05 0.50~0.55 0.20
Ja=<
P. Thunbergii 35 11.40Av1.50 0.30 1.05 0.50~0.55 0.20

b0 12 RioRT X 5w, WEERG-TRE 1-0 Bk 1-1 kN5, HARESAONEEIIK
SIHERR ORIV, P, K 5XU Mg BENBVCZLCEERXLOILENHS 5, CORTEEB
Lo TRBEFOERENRALDZEXRTIOTHDH, RAFICHIEOED 3BEROKRIX 1-0 HE
1-1 eI R -7 b D LB THS D,

1-1 HoBAWE, FERILEROBEARYHRD L, 7 r=Yd7 H=VICHENRT, BYERIIH 1.3
~1.4 &, FHESEFET 0.9~1.4 38T, WHHEMORNEOHEL 1-0 HOBHFTH~BL
Hish Pleh ot

FEEITHED 1-0 I 1-1 HOBIERHOREREL LT, BALABOERSBEYAETL L TH 12
FIR LI,

KBEIEEY X7H~<Y 1-1 HEOWTERLCX 5, 81 LoBBATFRIRSOT, LI
OBKOKEED #HA LT, TOMOBECIXZOKITRERTHBL, AEOELFHTSED 3 AIc
BORIEREH 30% BEHAILRL,

EERCHER 2 TH B AL, HELTHIHEAOAE X (EB), KM BRI, KEL/H
HLEUHCRARTBEIR LV Rt Zh 50T, HAORSRINEIAZHICRD B 2 LA AHE
THH5, bk, FRAOFIFRLEBCALIE, ZhbOBRICES THENLRIERG 27T
BLERBHTHAS,

4. & H» Y

1) ZOMRIEENIERTFh -7 H <Y 1-] HOEBRERBETHMED? 00 38L LT, #H
L7 r=Y LT, 1-0 B0 2FELEDOHBARE TL FITbl» T, EEERTOWTHEE LIS
BARELIELDTH B,
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2) ZOWEOR LI HRIROELA BRI THI LD » 120

i) mBEOERIEEOHEE

if) WRAOR A LIEOMHE L 4R RIS h 5 FIRIE & DB

ii) 1-0 HORKZR LOTHEN, £0o%D 1-1 Hk JUHRRORERR\W LVEC K JIETHE

3) BOMIHERIIKRDOERY TH - 7

1) -0 HOMER XOHEL, TO#HO 1-1 R IUYRARORBCAZI NEEY S IIFT I L0
Hbhtc, 1-0 KE2LELRL 1-1 HoMEs XOHEERRIE, 1-0 MFErbELRL 1.1 BIHVK
&<, b, YEHAOHEIL 1-1 AHERE I 1-1 MHERK X ) BIEREEKED - S, BER
RIEEENRbRIh - 12, '

i) 1-0 % XV 1-1 HOFRG B LOLGEORRIBE, HMRKOEFTOERIL, s r=Yd7 A<
YIDNBIVPRENHD x SITECZEBBD DI, Lrl, ToOflioK, Ca kLU Mg REX
D r SIcHENRD bRT, EELEER R LT,

iil) MHBOREX L/PMER XS L, 1-0 L 1-1 oD N, P ks IOKREDHRILMRMNC
EbD TN 512y, Ca XU Mg BEOHEBIILRMA LI, LirL, $KOESTOERIL,
ERGBEOHEIZbD TINS5 1,

iv) BT, BECRT MEIERFTOEREL LT, FfEO 1-0 310" 1-1 HOARFBECOWT
DRELTLTE,

BrfboChich, KESROZEEBEZWLEVWLHBEEISREAEZERTE, ARAILBRRSEH
H, BABELATRERECL» DO L EFHRETH 5,

X ik

D #hERE: #AHEBF Y)Y AL 5 vBA A vOFLEAaE, HILEE, 72, pp. 23~26,
(1951)

2) W BA: Twrin BIC X % HEFBRROEROHSH S IO ZOHRFTECOWT, HELHA
#, 8, pp. 67~80, (1957)

3) WM B, (Kawapa, H.) : 7= 1-1 B ORNESRICOWT, ARFFHR (Bull Gw
For. Exp. Stat.), 187, pp. 27~52, (1966)

4 FAE dbid): 7Hr=v 1-1 HORERSIUESERCH LETER, V YBEIOH ) OKA
BEo¥E, R (Ibid.), 212, pp. 59~88, (1968) )

5) JE AL - &&HF (Kawapa, H.and Kimvwveasa, T.) : f4 REAMHICKT B 7 = < v hibk
JERERRER (BIFEHTC s\ 2 kb ICRER, 34, ML (Ibid.), 219, pp.121~136, (1968)

6) FFER—BF: 7 A~ Y HOREL LU ERK TOHBERCET% 2, 3 0%, HHGE, 34,
pp. 326~327, (1952) .

7) ZRRK - RiRFER : 7 Hh= v HEHEOBRKRIC L b7 5 EBES ORIVZOV-TC, FLk, pp. 383~
390, (1958)

8) RHES : MAMEOREEE T AHE H7H, AF, v/ F, 7HXYEIVI/Ir<Y
HHEC BT 5 IENEREFTECET5 2, 3 OFAEE, FRER, 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. denmsiflora 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 (l-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. densiflora 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 7~5 cm
P. Thunbergii over 8 cm 8~6 cm 6~5cm

(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 1st 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 KieLpanL’s method. After wet ashing by HCIO,~-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. densiflora 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. densiflora.

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
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both species and those of 1-year-old needles of uppermost shoot of young stand are showm
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. densiflora. 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:
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the author’s previous results®? ; nevertheless the sizes of seedlings were widely different.

The previous data on nutrient concentrations of 1-0 P. densifiora 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:0 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. densiflora ; 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.



—20 — WERBRBHERSE F2215

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.
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