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Table 1. Combination design of nitrogen and phosphorus levels.

. - %  B—1 Experiment—1I %8 —1I Experiment—1II
P\Os/mz 0 g 258 508 1008 2008 508 1008 2008
N/m? Po P, P» Ps Ps Ps Ps P4

08 No PoNo P1No P:No PsNo P4No — e —

58 N; PoN: PN P3Ny P3N, PN, P:N; P3N PsN:u

108 N: PoN: PiN: P:N: PsN: P:N: P:N: P3N: P4N2

158 Ns — — — —_— — P:Ns PsNs PiNs

208 Ny PoNy PN, P2Ny P3Ny PN, P:N, P3Ny PN,
408 N PoNs PiNs P:N; PsNs P:Ns P:Ns PsNs P4Ns

GE) NEREHBRTvE=7, P.0s JRIZIZBY VEEKEHH.
AV (K0) FEUEXED 25g/m?2 & LEEED U &M Lz,

VU (P:05) 0~200 g/m?, BEXUZEHR (N) 0~40g/m? & 5 kT o1253), ThEhERAEDYE
17 vy 7 25 DNBREHRT, 5ENL V2 LT 150Ky FEAE L. EBR—I (19604)
IER— 1 O#FEREPS, VUVBERERBLIY 25g/m?* RIZEEXTRTH - eicd RBRR 15K E,
Y UEEREIERIE SHERE Lic, EcEBR—1 ORERT, ERGEENOMEILRL LEh 70T, £
BR—IRAFTARBESERXZHEN TS BRI, Thehk ladbt 17 vy 7 15 DMERKE R
i, 4BED D RZLELEFI0 DRy M X VEBREITR oo 28, Y (K0) BEBR—13B
TUER—IT & b FMUMK—EIC 25g/m? & L,

RBRCHAW BB T V=7, @Y VEEAIR, Bl Y T, &8 1B LEoERE Ry k
DA EEHI 10cm I KK BFALC, RBER—IBIVER—TE LI 1L LITEDT vy JHOK
LR ITAERICELE Lo

2. Ry MSTICLHE

RBICHERA LRy MIFRBEOTEARS (FNR 28cm, FEEH 25cm) & FV, HERBREABNOERE
v—h0it EREF1.5m OFRE) OB RiE 2~5mm) 1kg 2Ky +d TE (BEE#5cm)
2, AR (BZE2mmT) 6kg 220 E3 (E&H20cm) R TAL, 18y bbb AE
Tkg & Ll7co ¥, DREWMERNIBWRER CASBRIFE2ROLBY T, FHY VEIERIX
ZLTWBHETH S,

ok HRIBOME WHERNLBRERICES)

Table 2. Chemical properties of the soil (Tested by YANAGIDA’s rapid soil tester).
pH BEHME | BRE | BRE | TEE | A oY v B|an
(H1,0) Ca Mg Mn Al Vv | miges | FAVY
ppm ppm pPpm ppm pPpm ppm
6.0 1,600 25~50 5 0~10 0 2,200 30
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HOMRBRRy MMHRT 2028535720, 8 AEACRy F&LTIVEY b1, RBKRTETEK
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FBEZ 13508 (8A24H) IA»biEY) VBOERIFMICENYESSbI, Ti2bb Pk
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8AUBOHEREOKERE, $3, 4% FIMKI-THBL, VUBEERSS 23R
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FIR ERFIMORE HE) Kk ER—1)
(R 135H : 8 A24R)

yUoBo R 5 Z2FXK 0 %75
Po—P: ok No—N; *ok
P2 ok N: ok
Ps k% N: Kk
P %% Ns *%
P,—P: *% Ni—N:
Ps *% N ok
Py *k N *
P:—Ps *k N2—Nyg. Hk
P . Ns - H1H HERECBIET ) VBLERO
HEERORE ER—1)
PS_P4 NA_NS (8H24E)

1 1 %BOKETHE, *: 5 BDKETHE,

4R A B R B B EBR-ID)

(#EE:cm)

e | LB X Po P P Ps Py
No 1.0 2.2 2.9 2.7 2.6

N 1.0 3.4 3.6 5.0 5.1

7 A N2 1.0 2.7 3.8 4.5 5.1
Ns — — — — —

N 1.0 3.8 5.3 6.3 6.9

Ns 1.0 3.1 5.6 7.7 6.7

No 1.0 4.2 6.7 7.6 7.1

N, 1.0 7.0 7.9 13.4 14.0

8 A N 1.0 4.9 7.3 10.4 13.6
Ns — — — — —

N, 1.0 6.7 13.3 17.9 15.5

Ns 1.0 4.8 11.8 19.1 15.9

No 1.0 7.6 14.7 20.6 18.1

N: 1.0 14.1 17.5 27.4 29.5

9 A N 1.0 10.5 12.5 22.7 27.8
Ns — — — — —

Ny 1.0 12.2 21.6 30.3 26.9

N 1.0 8.6 18.8 30.7 28.6

No 1.4 8.2 18.4 27.4 24.8

N 1.4 17.6 21.2 31.7 35.5

10 A N 1.5 13.1 14.2 28.6 35.6
Ns — — — — -

N4 1.4 15.1 23.2 37.1 32.7

Ns 1.3 9.8 22.8 34.8 37.2
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ETHEENBDO NIz, FRBRCBOTLHIEEDZ VWK P RELRBIFL 2 5720 Ni~Nz, Ni~Ns
RIETIEEREIBD LN 57228, Ni~N;s R TIE 5 %OKET, £0MORFIETIzFR
T1%DKETEREREVRD NI, N RINIHEE 5 F7eBy D o el DIRVWEE L 5 T
%o %B, HROANBRREEIF4ROLBYI THS,

10 20 B (F7190 H IR 1T Y AEL TR -7, FRERIESRBIVE?2, 3M, BE
1~3EFTEBY ThHD. ThHDOTHEEFBAN LIHERICL B L, BR, ER, BWEWMER, #
THER, BUEERSIURERL L 1 %0KETEFERENBDONT, Y VBREEROERICSNT
i, VVBBIUERL VHERAOHRIZ1 pOKETEFELRENXBDOON, VVBRLEROXEERAOS
REER, HENS %OKET, HERNER, WTHER, BNEERSIUCRERIT 1 %OKETERER
ERTED L,

ok R B BE A B &k ER-1)
(1&RH7 Y FEHfE : 10520R)

% " N—| P Py P: Ps P,
No 1.4 8.2 18.4 27.4 24.8
N 1.4 17.6 21.2 31.7 35.5
H £ N: 1.5 13.1 14.2 28.6 35.6
(cm) Ns — — — — —
N 1.4 15.1 23.2 37.1 32.7
Ns 1.3 9.8 22.8 34.8 37.2
No 0.9 3.7 5.4 6.6 5.8
N 1.0 5.2 6.2 6.9 7.2
[1=0 7® N: 0.9 4.2 4.7 6.8 7.4
(mm) Ns — — — — —
N, 1.0 5.3 6.2 7.5 7.5
N 1.0 3.9 6.2 7.2 7.7
No 0.06 1.29 3.55 6.05 4.64
N 0.04 3.35 4.67 7.65 8.46
kI E R N: 0.04 2.05 3.06 7.23_ 8.86
(¥ g) Ns — — — — —
N, 0.03 3.25 5.31 9.96 8.77
Ns 0.03 1.59 5.60 9.26 10.68
No 0.07 0.61 1.24 1.83 1.59
N: 0.04 1.45 1.64 2.57 2.71
BTFTHER N: 0.03 0.81 1.35 2.34 2.89
(%% 8) Ns — — — — —
N, 0.03 1.31 2.05 3.02 2.92
N; 0.03 0.67 2.15 3.27 3.00
No 0.00 0.08 0.21 0.34 0.29
N, 0.00 0.23 0.27 0.47 0.49
i T O N 0.00 0.15 0.18 0.38 0.50
(¥ 8) Ns — — — — —
N, 0.00 0.22 0.29 0.48 0.52
N 0.00 0.07 0.31 0.53 0.50
No 0.13 1.90 4.99 7.88 6.23
N 0.08 4.79 6.32 10.22 11.17
v OE B N 0.08 2.87 4.42 9.57 11.76
(Bei 8) N — — — _ _
N, 0.07 4.56 7.36 13.03 11.69
Ns 0.06 2.26 7.76 11.74 13.68
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b & % 3 W K | B £ |WEWER|WTHER | RUER | FEE
Po—P; *% *% ok *k *k *k
P *x *% *k *x *% *k
Ps *x *% *% *x *k Hok
Ps *k *% *k *k *k *k
P,—P: *k *% %k *% sk *%
Ps *ok sk ** *k *k *k
P *k *k *k *k *ok ok
Ps—Ps *x *% ok *ok *% *x
Ps *% *k *k *% *% *k
Ps—Pu
No—N; *% *ok *% *k *k *k
N2 * *k * Hk
N *% *k ** *% *k #k
Ns *% *% *k *x Kk *k
Ni—N: * * *
N
Ns
No—Ny * *% *k Kk Kk sk
Ns * *k * *
Ns—Ns

sk 1 1%@7}(@?%7_‘1\, * 1 5 %DKETHER.
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Y UBRB L UVEROERIEOMBEE 6 RICL > THB L, V UVBCBWCREE, BEE, HERE
B, WTHEE, RUERRBIVBERL L Pi~PRAZBRWZEMEITRTLSOKETEERE
BRHO NI, BRITRNTIE No RADEFRS Y, @R, BEE REECHONRFIBL 1 %0k
TENHLNRED, Ny UEORIIMTRERBEELZE LTLEFREBESI R 5T,

Y VBB I UEROREEMMIZ L b2 5 EMNY, BEBIURERCSVWUERTHILbTLE
TROLBYTH B, ‘

EHAROHEHOBENNEEHObT 1 OOREL LTHIE (FAOM EBoRSE:, #ERORELE
BETHRPPEHELLLOPESRT, ERBIVCY VBO MIERD BN L L2 > THADHSED
fERS /& 72 Y 3 % LW BRI b iz,

AROTEIRBIEIC X 5 TIT R - o8, BEEM70BE (6 H23F) OFEC LS5 L, PoRHT
HARBIOTRUEED b, TRUA TR TIREOTRSED b hicts, VBB IUEROERS)
oFEBICITE fi%ti;sa Bhied o Tce RBIOTHERTIL, BOIEROMERRES S 1~3cm OfEIcS
RS LEWCHARIZCOEREN S Z L8R Shz, LALBEHMNI2SBZ5 (8A17R)

BT VUBBIUEROBERIRESNS FR-1)

“(10H208)
VB (PsRFIE 100 L LIZHE) % F (NFRHE 100 & LeHE)
Po| Pr| Pz | Ps | Pa | No | N | N | No | N
o No| s | a0 67 100 | o1 100 47 87 86 | 70
Ny 4 | 56 69 100 112 100 100 100 100 100
& B N2 5 46 50 100 125 107 74 67 | . %0 100
Ns | — | — — — — — — — — —
Nel| 4 | a1 63 100 88 100 86 109 117 92
Ns| 4 | 28 66 100 107 93 54 108 100 105
No| 2 | 24 63 100 79 163 40 729 | 7 56
N; 1| 47 62 100 109 100 100 100 1010} 100
%’%-‘Ei ‘Ne 1 30 46 100 123 100 60 70 | 94 105
| Ne | — | — - - - — - — - -
) N 1| 35 57 100 90 88 95 116 127 104
T Ns 1 19 66 100 117 75 47 123 114 122
8k W A 0 F & B (FER-I)
(108208)
N2 e P P Ps P,
No 23.7 6.4 5.2 4.5 5.3
N 36.3 5.3 4.5 4.1 4.2
Ne 33.2 6.4 4.6 4.0 4,0
Ns - - — — =
N: 40.6 4.7 4.4 © 8.7 3.7
Ns | 40.0 6.2 4.1 3.8 3.5
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MEERRDONRL R oTeo £ ) VERGIERIZ XL 2B WL P~ Py RFITIE, Vv BOHEMCL b7
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Ns RINZ K BREFERFLRD, XYY v TV R ORISR Z Wb P AT RN ITERN
HBTNEZNE I REWEADA S Niz. '
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FEEGI5AA (8A5H) OMEIECIAWEIEI0ROLBY THBM, I BRENSNEY
EFLRIFLAVER, RAUEE, BEELD P.RIMRELKREL, Py P RIDIEE A o7, ¥
ZRICBVWTRER, RERIEEENZVNEEBFRETE R Lz, L LIRRIERILS & 5 272 R
DB 5720

BEENI0RE (8H30H) OHERAEIFE LLRBIVEAROLBY THB, hicksL ) v
BRFD Po~Pss PoRFIT1 %DKETCHEEDEN BDLNLR, Pi~PiRFETIE 23R DLH
2o Tee RIEFFRING Ne RIULL L CRIMEEESINC X 23REHE VRDOIARP o7,

FEGHI0AE (9830 B) OBETE, VUBFIIMcENTZT, 8HZ508EL [k Ps



RILFRTE (ERER) OREIERER T R - &)1 - 4t - 48D — 163 —

F1I0R MEEAER ER-1I) EARES ﬁéﬁ(]zijgéﬁﬁﬁ)(%ﬁ)
*  ®m (5E] P Ps P PP *
. 4 *k
Ni- 4.2 5.8 6.3
" B N: 5.4 6.0 6.6 PP,
N3 4.4 7.4 6.0 _
N 6.3 7.0 8.3 Ny—Na =
(cm) N4 6. . . Ns
5 .7 10.6 11.8 N sk
N
: %gl 0.04 0.05 0.08 ’ .
0.06 0.10 0.09 _
BREER Ez 0.03 0.10 0.08 Ne—ls *
0.05 0.06 0.10
(£EE &) | N 0.03 0.09 0.10 N
Mooy I
s 2 . . .
wE R | N, 11 2.1 1.6 NN,
(xER £) | N 1 28 22 wx i 1 %OKETHE
* 1 5% Y
F12k ARER (ER—I)
(& tcm)
HIER | AKX P Ps P4
No — — —
N, 4.1 4.0 |- 4.5
7 B N. 4.6 5.2 5.1
N3 3.9 5.4 |7 44 T
N 5.2 6.8 6.9
N 5.4 9.0 8.8
BAN HERECBLETIUEMLE No - - [ -
BOMEEAOKE (ER—1) N: 8.9 8.5 1L.7
(8 A30H) 8 A N2 9.5 ©13.7 12.1
Ns 7.6 11.6 11.4
FHIOREEIELS, Ps Py RIULEM Ne 9.2 13.4 15.0
N 5.8 15.0 13.6
BEFETR LU, ERAFIMTRERD ° :
MR OB N & B REROERH 5 No - A
N, 19.9 16.4 26.5
Tikd oz, 728, HEDAJIKRER o A N 22.1 30.4 28.3
BIFEI2RD LI TH B, N3 14.3 24.7 30.0
EREKI 190 HE (10 8 17 B) 23t N. 20.6 27.1 38.5
N 20.9 27.6 23.2
BEKT LERERERE L. 208K S
. _ _ _
%iﬂ:%lBiJ‘GLU%S s 6@9 534 ~ N: 21.7 17.3 . 28.4
6DERBYTHS, 10 A N: 24.3 33.6 o812
F13ROTIEE HBANT LI kERE ga Zf 23 ﬁf
4 . . -
FURITTLBY T, Y VBROERS N 22.5 29.1 24.0

BCIRIZEALOR THERREVRD D
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IR KR BEWE R ER-D
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= B N P Ps P
N, 21.7 17.3 28.4
» N: 24.3 33.6 31.2
H ® N3s 15.0 26.3 32.7
(cm) N. 22.1 28.7 36.1
N; 22.5 29.1 24.0
N 5.2 4.7 6.4
. N: 5.4 6.9 6.3
[ = N 4.4 5.4 6.3
(mm) N 5.4 6.2 7.0
N =40 6.2 6.0 B5M HERECRIET) VB
EFROHEEEROEE
Nu 3.7 2.9 6.7 (£5B—1) (10F178)
N: 4.3 8.0 7.1 %
BEBER N 2.4 4.8 6.8 @ NII]?!
(kR 8) N, 4.3 6.2 9.0 9 e r
Ns 4.0 6.8 6.1 ) H
8l : -
N 1.5 1.4 2.3 7 .
i A
N: 1.6 2.5 2.3 6 ‘=
BT HER Ns 1.2 1.9 2.2 g fﬁ
FHE 8) N 1.6 2.3 2.8 r 25
Ns 1.5 2.3 2.4 4r ”E
3t A
N 0.3 0.1 0.4 2L
N: 0.3 0.5 0.6 , ag=
o & Ns 0.1 0.4 0.7 JE
(F1E 8) N. 0.2 0.4 0.5 0 Bys
Ns 0.4 0.4 0.4 ! gﬁg
2 E
N, 5.2 4.3 9.0 3 s
N: 6.0 10.4 9.4 [ i, F EF
%S E E Ns 5 7 9.0 PZ P3 P4
(%1% 8) N . .5 11.8 )
N 5.5 1 8.5 F6X HEHLIUHTHORER

(EB—10) (10A17H)

Nico BREOERIIETIZ, N1 RINIHEEDOZNRINC K SR THEBDRWEAISFED b5,
NRFILL TR ARSI EZR A SN T, NRIITREERNBEO LI icHbNS,
Y UEBIUEROMIMNC L bR IRROMARERETHLLTLHEIERDLBY TH S,
HADHSEERHObLIELORE 16K TH A, U VBB ITERD HEROMMIZL bRo TH
ROFESEDEIVNE {72V IFE LWEAPRD b hiz.

v % g

RS AREE 2 LR 22 TELAEF L, BEBSIVRRICE - THE~OBEREROET,
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Fl4R FRIWORELER (EHR—1I)
(10A17R)
HERS I3 =3 [1=A % WL ER WTHER wE R
Po—Ps * * ok ok Hok
P *ok Hok ok ok *oke
Ps—P. * * *ok
Ni1—N: * * *% *k
Ns
Ny * * *ok % ok
Ns
N2—N3s *k *k *R
Ny
Ns
N3s—Ng Kok Kk * K5k
Ns
N+—Ns
*x 1 1 %DKETHERE, *: 5 LDKETHEE.
HISKR V) UBBIUEROEEENRERE (ER-1D
(10H178)
] Dz ] = 3
(Ps%5% 100 & L7238 (N5 % 100 & L72BA)
P. Ps Py P Ps Py
Ni 125 100 164 89 51 91
N2 72 100 93 100 100 100
B K Ns 57 100 123 62 78 105
Ny 77 100 126 91 85 116
Ns 77 100 82 93 87 77
Ni 121 100 209 87 41 96
N2 58 100 90 100 100 100
REE Ns 52 100 134 58 64 96
Ny 71 100 139 100 82 126
Ns 60 100 93 92 88 90
BexR H K 0 F & E (FEBR-D
(10817H)
N P: Ps P,
No — — —
Ni 5.9 6.0 4.2
N 5.7 4.2 4.4
N3 6.3 5.5 4.8
N 5.1 4.6 4.0
Ns 5.6 4.3 3.9
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WELRERHIES RS ZEPLELBbR S,

VAR =

1. FAXAX YV x TVROVWTEHRL ) VBROMHEERN, EADRRIRE L REOEEICRETRE
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Experiments of the Fertilizer Trials for Soil Improving Trees. II

Interaction effect of fertilizers (nitrogen and phosphorus) on
Alnus Sieboldiana seedlings.

Toshio HARA, Mikio IWAKAWA, Kaichi KITAMURA
and Seiji UEMURA

(Résumé)

1. This report deals with the interaction effect of phosphorus and nitrogen supply on the
growth and nodulation of Alnus Sieboldiana seedlings in a 0~6 months growth period. The
similar experiments were carried out in 1959 (Experiment I) and in 1960 (Experiment II)
respectively.

In both experiments, the seeds of A. Sieboldiana were sown in the soil (7 kg per pot) in the
middle of April, and the final investigations of them were made 6 months after sowing. The
soil used is Kanto volcanic soil (under soil, loamy red soil) having a pH (H:0) of 4.5 and
the absorption coefficient for phosphorus is about 2,200. Phosphorus and nitrogen are almost
absent. All the sprouting seeds were inoculated with the crushed nodules.

The design of the experiments is as shown in Table 1. In the experiment I, the number
of pots for each experimental plot were 5 and 125 in total and in the experiment II, those for
each experimental plot were 4 and 60 in total.

From both experiments, the following results were obtained.

2. In about 80 days after sowing, the visible differences between the seedlings in each
experimental plot were noticed, and the growth of seedlings of phosphorus free series were
inferior to those in the plots of phosphorus supplied series. The seedlings of the former were
smaller in their size and number of leaves compared with those of the latter seedlings. In about
100 days, the former seedlings showed the apparent phosphorus deficiency and their leaves
changed into dark green color; they were gradually blighted without showing any further
growth from that time.

3. With the exception of the phosphorus free series, the growth of the seedlings of nitro-
gen free series was inferior to that of nitrogen supplied series at first, but the former seedlings
gradually recovered their growth as good as the latter seedlings by the end of the experiment.

4. Though the nodules did not yield on the seedlings of phosphorus free series. the
seedlings of the other series (phosphorus supplied ones) began to produce their nodules in about
60 days after sowing. Generally speaking, the seedlings decreased the number of their nodules
in inverse proportion to the increase of nitrogen supply on them. On the contrary, the increase
of phosphorus supply for them increased the weight of nodules of seedlings in every series with
different nitrogen supplies.

5. With the exception of the phosphorus free series, the slenderness (top length/top
weight) of seedlings decreased in proportion to the increase of phosphorus supply, and also to
the increase of nitrogen supply in some degrees.

6. When we bring up the seedlings of Alder species (A. Sieboldiana etc.) in such loamy
soil as Kanto loam with high absorption coefficient for phosphorus and with low nitrogen and
phosphorus contents, it is necessary to give them a full phosphorus fertilizer (over 100 g of
P:05/m?). However, the supply of nitrogen fertilizer to them is sufficient in a small quantity
(5 g of N/m?) if the seeds were treated with seed inoculation.
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