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Kazuaki Goro and Ko6ichi Hasscawa : A Study on the Fertilization
of Young Alder (Alnus inokumae) and Birch
(Betula platyphylla) Forests

(Research note)
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Table 1. + % D iy i 52 it
Soil profile description of test forests
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2. ABHoBME

MEAE AR ER M E, BURSZIGREN GRS 190 m, SEHEM) T, Ao THREME UTERA N E AT
B, FMLZET A= YRORTDEBIESDC LTS, LI, BFLOEHICE 2 K LRE R &
Urcltht B 344 Thb, ORENHDIERER, Table 1 &8 ThHhb, WRHICEH: Ui

ZE o SRR B i L0, PRI 9. T°C, AFBKRE 1,279 mm, KXFREFHER, DET, HFICH
DBEWV, VhWY 5 REBAMGEDOREERL TN D,

CORBTIE, 196145 JaxnvBLOy 5 H von (2847 22N ha B2 0 2,500 Akt
U, HERUEK, & KOOSR AR oo —~KOK & &3 200m? TH 5, HEINHHE L OMERER, Table
2 VWRTEBDTH S

1ARB D ORIEEEZ, 2NV TREN:76g, P0s:59g, KeO:ddg, ¥5HvNTRENEN
61g, 53g, 40g A TH 5, RN

S assny T, Ml 44E, BHE

TNRRE FLIC S IA S, 2 OBRITHEINICHA Ui,

G0 8~9m OtE, hE (av=e)H, Fwgsave), TwL
T H I FVIRE) WX BREIERDE 20% 10 &K AT 1o, 50% DARIRIC LD ha & 720 DB 1, 250 A
JC":{)Q[:E L//Llfo

Table 2. JE 2 B¢ M & X © I B =
Date of fertilizationr and amount of fertilizer

- - i Al = esr F LY 4 B
i T T 4 A Mo Bk o oM Amm{ﬁt of nf’lcments (fg‘g’tree)
A Date of Age - s -
Species et Fertilizer . \
fertilization | (yeary | T N PO ‘ KO
AR o oo o’ ” 10
. P_&lde\r . May 1961 1 Compound fertilizer
VT YN 4 14 10
Birch (Solid, 3-6-4) o ‘
NNy o o®om
Alder , . o ? 19 16
I ara May 1962 2 Compound fertilizer
YA 9 19 16
Birch | (Granular, 12-25-21) ;
2 NN Y 1t B m )}fl’ 20 13 9
R l}lde\r N May 1963 3 Compound fertilizer
YZH LN 15 10 7
Birch (Granular, 24-16-11) '
o |
o NN Y | W7 v E= A 20
Alder May 1965 5 Ammonium sulfate )
Y55 Ys : o P euma .
Birch ((NH,) SO, 21-0-0) e
a AA v | /“t E’)Z ﬂﬂ \/;)\} 20 13 9
yélge\ﬁj\: Apr. 1966 6 Compound fertilizer !
Birch ‘ (Granular, 24-16-11) 15 10 /
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3. B E F &

1961 4E70 5 1970 45 T 10 41, 10~11 B OER LIRS - MEERORIEZETT - /2.

WREA RIS, 64 2T TRES, ToRBI0FFICHELER L, 74bb, ERI &L 3m2 %
NH &Y, AEEEMELLDODL, —BEERBICEHLH > CTEKELREL, WHVERELIFEL, B
HT ha 7 DITHE L,

MARDES &EBHEIL, 1970 F 10 A OME 10 F O R T » /2o T80 5, MBRKRN O AZE
KBAELDL, EERENOABAHICHELT, SFRENEN 3 ROMEARERE L, SEAIEREL
TH, 1, 2, RROBMABICAEREZRE L, RI3, FLEROUHAAKRT, W EMEBSFTED D
D1AZTEIIWD 1, BB LUk 2em Pl CRIB), 2~0.2cm (hiE), 0.2cm PIT (i
) b THEERRRIE L,

BEENEDKD - IR A, MALHNC 500~1, 000 EREOREER Y F LV VB OD TERRICH
BIRD, Fo ARCEBL, —HERCEKEREAE LU CEMERICHRE L, BAEBO habicbhD
BWE, WEBRREERICE o7 F o FRICON LR 0B SRR T 60°C LIT THAR L,
¥#e% 0.5 mm TEBIL, SrAOERE Lz,

Ff, 1970 4FIC, FMBEX T SICREFEZREL, WERABEETY, 0EEOTEOBIFEDE
(CEWME T 2 12 OEEZ I LTz,

R i s - ~

MARDEME, N3 Kiewase 3%, P, K, Ca id, HNOs-HCIO, TERIK/IL LD B, P RELE1
AR (HCLER) X 3= ) 77 v EREE K, Ca 3EFERIETER L,

T, pH 345 AEMEE:, BMBEIZEE, Cid Tyurw #, N2 Kisuoasr HEICE DT
T, WIKEHRAEIL Peecn Ik, EiM: Ca, Mg 1%, EDTA WEHTh L, HEOESMR, Bt
MEEROTEELD B 01T 5 1o,

5. fERBIUVER

D HMAOEE

NNV, VTRV OSKRO 10 FEEORE B X CMEERORERBIL Fig. 1~4 1T, kiR 10 FORKE
Bt Table 3 IL/RTEBDTD 5,

MBS LT 5 &, BIEKES LOREEREZNENEER L CICREEHEEZRL TRV, ¥
5 H Y NOEEBREN D SN VICHEAN D EF U DNV, FRO LS I3 v v id 4 F IR
EiFofehs, VIAYNREAEDE FRE Lo, B (Fig. 5) O TEREDHERITRINS &
AT T REBBEHRDEIL TN edTH Do

ZEHBXD 10 FRORERBRIROLEBVTH L, a < VYORER, FELD, HFEHKEODOH
EWRINEFTREOHAM EICEY L, $f, EMOYWORREIEBRLUTCOREZRIFEVA S, v T H YV
SN, BARALD, BB OFREI OB OLICRIFEREERL TS, L1L, BERETAHZ L, R
X EEERXMICR SBEREIR OGN,
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Diameter growth of Alder trees.
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Table 3. VLD EB IO EERRE
Growth of height and D, B. H. of 10 years old trees

g 0 n 7 Bt = o E %
Species Treatment H(er]f)h t D& C]?n)H ’
i il _11.6(103) _13.8(102)
N Pertlhzed 9,6~13,2 10, 0~17.5
Alder ® 11.3(100) 13. 5(100)
Unfertilized 8.4~12,7 10.5~17.0
b qm 11,3(108) 10, 1(125)
SR Fertilized 8.0~13.3 6,0~15.5 )
Birch w W 10.5(100) ~ 8.1(100)
Unfertilized 7.3~12.6 4,5~11,0

) ﬁ?"lﬂzﬁ—iﬁ, ’J}ﬂﬂi%ﬁlﬂféﬁ?o
Remark) Numerator shows average and denominator shows range.

IR OBFIIR IR (HlE/feiie, %)

F1gures in parentheses show growth index (Fertilized/Unfertilized, %).

WeRRICBIETHRICOMRLEERRRETH S &, FE0 Fig. 1 ITRT LI, a,nYTRH,
I~4 SE DR A TRIEERRIR & 5 7h, b RELBRBAREROTBREENRE L TN D, 20

fodlc, DIBRIIHXEOREZSIERICHE D, Wig 108 T, HEKIZEEINX XD EET 30 cm,
REEHT 3 ZO\INCT &2 - 12,

—W, ¥7hvOERES, FED Fig. 2 1WRT X D1C, il 6 £ CREEZRIAFD o1/
2, ZORBEHELEOHRE L, MRXKMOBEAZREICHEED, Wik 105 TREERZMEELK
FOBET 80 cm, RREIEH TS BMTH -7z,

MEEERECE XZTHIBOREEZ, 25 YOEBEA, 6ERE THEROREESK SV, 74
PHBRBEREXORERNAEEY, MXOEEZHEZD, Wi 10 FoleERE, BEXKEEHEIEX
XD 0.3cm, RERKT2ZHBHENCT 0T, Y7 h VY SOBERE, FEICK S THERR O
M7 HEBE TRARMIEEX DR EENR SVEENS K OERE I ARINTIRDBEIMICH » 72
B, 8ELBRBIMEIEORERMAKE (1> T, Wil 0 ETOMBEER, WEKEEEX XD
2cm, FREFERICLT25% OWINTH - 7o

COXI, BYCBOTHERDOBRENETER LI Z 7 FHUBHEATORE L 22 &, K
EEREOLD TREVEICHEINESDEp o fc & (EIC3EDP L P OHEENED LTS &)1
EDEBLTRINDLD, FHHIRE O TR,

2) MROEYES

MAREBL OV ERZ ha HizDICHET 5 L, Table 4 DX HITE5

R, 35NV Tl 3~4tontha, ¥ 5 h v 3Tl dton/ha T, BWDaN/ yenv /8, v
J1 VoS DIER o~ 4 tonf/ha, H BV EERIEMKO EAERE (2~3ton)® SFMI L7z EER LT
Too BN OEHER, HWHEL b BOWESHDIE QTS - o,

LM OLHEBOEIMCE XIZTHEOBR I Vopic@Bw oh, &Ia vy THE & B
T, VIHVANTEE, BTRECHENTV S, WALKTIE, HBEKEEHEEKICENTI A YT
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Table 4. ha & 72z U © % K O 8 ¥ T &
Dry weight of trees per ha (ton/ha)

as,3,8y  Alder v # vs3 Birch

i A s T
Part of tree ? w e mE o il U T
. ] Fertilized __Unfertilized |  Fertilized | Ugfertﬂued
T i ! N
Lemves [ 4.3 (134) 3.2 (100) | 4.2 (111) 3.8 (100)
54 11.0 (139) 7.9 (100 6.8 (101 | 6.7 (100)
anches ’ e -9 (100) : ) i ’
sk L
23 Cones /{ 1.5 (125) 1.2 (100)
Sj‘fm 40,9 (110) | 37.1 (100) 41,1 (129) 31,8 (100)
L& gt . ] i o 2 f1en
Abow gmund 57.7 (117) 49,4 (100) ! 52.1 (123) 42,3 (100)
——— . : — *7 e
Roots 13.1 (135) 9.7 (100) 13.0 (138) 9.4 (100)
HRE 0.8 (120) | 9.1 (100) 1 65.1 (126) | 51.7 (100)

B RN ORF R EREYR (%)

Remark) Figures in parentheses show the dry weight index (%).
20%, ¥ 7 51 voNT26% DEINETL T D,

3) MADIBLIRNDE 77 ERE

PEAAGN, AN 21T - 7B R EOHIPAIL, Table 5 DBV TH S,

OB, N & CaTRannvoliaed, K TRy I H vy OlnEn, HomsEmes
N & K TRar vy THEpICENEN A SN EL, P & Ca TIREIEINC CA SIS, BT
OHRSBEER, N & Ca TRaNAyREL, PEK TRYIHYNTHNVEARD B, HEOEM
B, N&KTRaNAYTEL, PTRYIHYNTEND, Ca TRIHDEE S, TN,

BOESRER, B2 E MBI ABID GWEHAEZRL TS, N3V 74 v 0o
RLUTWAD, P, K, Ca THEHEMTARD SN BRI SR W AMEREEICOINTH, an~yv i
DTH 50 MO LB TERV, BETENRZP K Caltlh_TH & T i, BT
N-Ca P KITHATHER® -k,

W & 2883, 15T 6 4R DI AT a0 VIZ PR, v 5 4 w8t N K BEDE F )
Ronfoin®, ANoOHFEMSRETE, WHEE S S RSB ORSREICRIE T BB ST h -
7edt, KRR A EEZRB LTV LD TEESITNTNLIEMEL LN, LipL, Mo NEE

TR & ST, Fhoasony TR, BHEB I UERED N o P AN TY 521 &0 [ i A

57z,

H E0ELHIL

B EMOEOESNEED S B AR, Table 6 TR L7z, N/P - NJK Wida, vy T, N/
Ca-K/PIiZv 7 H v NTEV, b, COEARBBFBEEKICOVTEERTS - 72,

CNHDMEARMESY?, JHHES ICLD FEEREIEO A F 0@ s ka2 &, WiflifES & N/P -
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Table 5. #k K @ AL 51 % /- B o #i H
Range of nutrient concentration of each part of trees
(#E40 : On dry basis)

W' L o= E i i Nutﬁent gncen{%"atioliE (%)
Species Tfﬁgf{t‘ Part of tree M'”Ni ) ‘:‘ P K o Ca )
!
; A Leaves 2.24~2.71 | 0,09~0, 13 | 0,27~0,51 | 1,88~2,56
K;  Branches 0.80~1,11 | 0,01~0, 06 | 0,08~0, 16 | 1,09~1, 33
o N {M Wood 0.16~0,24 | 0,01~0,02 | 0,03~0,05 | 0, 11~0, 16
| \?3 Stem | #f7 Bark 0.81~-1.04 | 0.01~0.04 | 0.16~0.23 | 1,221, 54
S IRE  Cones 1.82~2.76 | 0,06~0. 11 | 0,23~0.34 | 1.62~2, 28
'*g‘g K. Root nodules 3.57 0.12 0,27 0.17
‘ = M Stump 0.29 0.03 0.07 | 0.08
" ) >2em Large 0.89 0.06 0.09 ] 0.11
» Roots | 2--0.2 cm Medium 1.16 0. 06 o.11 | 0.13
iy <0.2 cm~Fine 1,42 0.06 0.13 & 0.13
”(3 ¥ Leaves 2.28~2.68 | 0,07~0, 17 \ 0,35~0.59 | 2,09~2, 90
a B  Branches 0.96~1.35 | 0.02~0,06 | 0.10~0, 18 ] 0.81~1,20
o | & [# Wood 0.14~0.22 | 0.01~0.02 | 0,03~0.08 | 0.10~0. 16
mg } Stemi Bz Bark 0.89~0, 98 | 0,01~0,02 | 0,10~0,20 | 1.06~1, 81
o ! B Cones 1.76~2.39 | 0.04~0.12 \ 0.23~0.31 | 1,06~2. 16
& | MR Root nodules 2.40 0.08 | 0.28 0.20
S| W Stump 0.39 0.02 | 0,07 0.11
& i) >2cm Large 0. 59 0. 02 0.10 0.12
{ Roots ) 2.0, 2cm Medium 0.72 0.03 0.11 0.13
3 <0.2 cm~Fine 0. 88 0. 04 0.14 0.13
¥ Leaves 1.84~2,38 | 0.11~0, 16 | 0, 48~1, 08 ‘ 1,06~1, 88
53 Branches 0.63~0,80 | 0,02~0,04 | 0,07~0.10 | 0,81~1, 20
\ gg N { ¥ Wood 0.10~0, 17 | 0.03~0.05 | 0.06~0, 10 0.07~0, 11
| & |Stem| gz Bark 0.15~0.64 | 0.04~0,07 | 0.06~0, 11 | 1.19~2, 04
IS fB# Stump 1.10 0.02 o.07 | 0.08
. gh‘ R { >2cm Large 0.94 0.03 006 | 008
S RootS]\ 2~0,2 cm Medium 1.19 0,05 | 009 | 0.12
;,5 | <0.2cm Fine L8z | 006 | 014 0.12
”\5 \ #  Leaves 1.93~2,54 | 0,09~0,18 | 0,81~1.26 | 1.10~1.87
N ! 153 Branches 0.56~0,84 | 0,03~0,06  0,05~0.09 | 0,98~1.12
L ;‘EE # [ Wood | 0.09~0.19 | 0.03~0.05 | 0,07~0,12 | 0,09~0. 11
} @E S'tem{ B¢ Bark | 0.11~0.65 | 0,02~0.06 | 0,10~0.14 | 0. 88~1. 51
| By ( ##k  Stump , o7 008 0.09 0.08
| @S | ) >2em Large 065 | 004 0.11 0.09
| ) R00t31 2~0.2cm Medium | 110 | 0.06 0.13 0.11
| <0.zem~Fine | 121 | 0.08 0.17 0.13
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Table 6. i OO & B
Nutrient concentration and nutrient ratios of
leaves of the upper parts of a crown

i yas JiiH i [ S AN H
" S | o w B # I R ¢
Haf i n B Nutrient concentration (%) Nutrient ratios
o e ant | T T o o [
Species | Treatment N p l K 1 Ca N/P ‘ N/K ’ N/Ca | K/
Wi T 25 2.660.10--0.130,350,51 1.992.5420 5~22.85. 26, 50, 91 33, 3~3.9
S Fertilized = e b " ‘ ) I A M !
2NN | R e o
Alder f 1 I 2.28~-2,42.0.10~0,150,35~0,532.00~2,55/1 4,924 “‘1 2+6.90, 91 7‘7 7~3.5
UnfLI'Uh/de 2, 23~2, ,‘V,l ~0,150,35~0,532.09~2,6514,9~24.2.4, 2~6. B g P R e ]

e o 2.10~~2.3710,12-~0,1410.48~~0,76/1.06~1.36/16.9~19.8|3, 1 ~4, 4/1, 5~2, 2‘4. 0~-5. 4
F ertlhl d | | t

VIV

Birch ) dU: i ] N ! 7 ) ' !
i 2.29~2.540,12~0.1 80.81~1.11 1,10~1,4414,1~19.1\2, 3~-2, 81.8~2,25,3~6.8
| |

Lntertlhzgd

N/K Bl 2 ¥ 105 <, NfCa+ K/P Hhig 2+
AFEWKRLTP K 1D NOGEHEEBKE N &b

i, Aoy BRI Zgd A & DT Y THIO NP » NJK 20 13 a5 v D245 DM
(N/POs T 6.6~10.5 « N/K3O T3 3.5~5.8) ZZEM U, H20IEESENEERL, T4 5DMhM
B PK &0 NOGHAEGHA SOOI, B RnE
WOV D, 1B, VI hvNg ay FEFEOMEN A R LTS, OO & RNEfE TR

WAL U 7o S isnds, 40 & AL TR,

~

&0 R

BUH2SC &R0, & D DIERE D BOKRL
5) MADEBENEHE

B ha H7- 0 OFES A EIL, Table 7~8 WCRTEBH TH B, TBIORSGHESD, FEIE
Kich 6 afmfadild, MR T D 572 - T,

N g, a5 Tkl - 28 - jllics SRR WM OITH 508, v 7 5 v
TIAMRD N B3R
$ BHEREBEHTCIE BESHSESH SRS TH D, WASKRTIZHINX T 42% TH - 12,
VI A VNTEHEO N GATRICKZTIEROE®IL 8% BT &, o0 TEBEINEL, K

TR ASEICDIE > 5 T2y ZFDIDMASKTIERNIX T 36% MTHD, 2,9y X DEBHUNE

M, 3V TN - TR E

I N

BN, VT H VST RO P R

Ch -tz MELOEMIE, =/ 0 Y TRINCAS C, ATTREHIL 281 255 L
KIS S@ S TH D, MASK IS C39% BTH ~ 72, —Fv T H v
SHEROT 0 IR X TS o 7

<, WSS O
foo FRBOMINLIE, HE

NTH, AL E &S

BNE S, BRI TIRIEN X T

FOWTHY, I h VST sl il
DITH - Teo HNDE TN BRSO S S SR oliTch 0,
B 8MTE T D BN E o Tr . MARA kK CLOBHTH T YT HYNTR, K-
BO KACKZTRIEOEEIIE A & 00, EREEK TR, WARSKRTREENRS
NEhorc,

K &, a5 0T
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6) FEFEK S ORI
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I 1s 51z, HIIRDE
BT 20% L LoBhERL,
B« BRI HTHY 30% DN
SCREMSRLONT, BRMARSK TR, BRKTI Z0RmcE

PR A

NNV TIRIEIRICED N« P-Ca 259 40%, K 2310
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Table 7. ha b 7 D O KDODBE D G4 F & (2,1 V)
Nutrient contents of trees per ha (Alder)
- ® 5 & # B
# A r e fd Nutrient contents (kg/ha)
Part of tree ‘ Treatment T ‘\T¥ ) } P K Ca
‘ i i . N JRPEN R
1 | Fertilized 104.5 (138) 4,0 (121) 18.0 (122) | 101.2 (127)
Leaves I SR o <
| Unfertilized 75.7 (100) 3.3 (100) 14,8 (100) | 79,9 (100)
e i - S
[fE HE
| Fertilized 111.3 (127) 3.0 ( 94) 11.4 (104) | 133.6 (171)
Branches I S ot
| Unfertilized 87.8 (100) 3.2 (100) 11.1 (100) | 78,0 (100)
|
| e 1
s = giertﬂized 31.9 (121) 1.2 (150) 4.4 (129) | 29.8 (151)
Cones i ! ‘
Unfertlhzed 26,3 (100) 0.8 (100) 3.4 (100) 19.7 (100)
73@ e |- :
% Fertilized 69.9 (120) 4.1 (111) 20,7 (102) 62.9 (124)
St Mmoo . . =
em Unfef&lizcgf 57.6 (100) 3.7 (100) | 20.2 (100} | 50.9 (100)
i mw ) “ R I
WoF o s ?‘ertilized 316.7 (128) | 12,3 (112) 54,5 (110) | 327.5 (143)
Above ground L T - - \ )
Unfertilized 247, 4 (100) | i 11.0 (100) 49,5 (100) | 228.5 (100)
}} i jilul P 1 e - .
bt gfrti%iﬁfed 113.1 (201) ‘ 5.9 (281) | 10.5 (106) | 15.4 (136)
Roots FI TR |
Unfertilized 56.2 (100) | 2.1 (100) [ 9.9 (100) | 1.3 (100)
|
[ [ ‘
i HE = N | ! | =
i 0 }‘ertlhﬁéed 5.5 (220) f 0.1 (100) | 0.4 (133) \ 0.3 (150)
Root nodules : ) B : ‘ 3
Unfertilizad 2.5 (100) | 0.1 (100) 0.3 (100) | 0.2 (100)
i i = | ¢ =
ook o ik Fortilized 435.3 (142) | 18.3 (139) | 65.4 (109) | 343.2 (143)
Whole tree pi A
Unfertilized 306.1 (100) | 13.2 (100) | 59.7 (100) | 240,0 (100)

W) BEMNOMFEES SEREN %)

Remark) Figures in parentheses show the nutrient content index (%).
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o P A BORIE S O TR - A5 g &, Table 9 DX HIZIE 5,
a3y O N OWILERT 92% S0, P K OBIERRBE» - 7o ¥ 7 H v 3 s N ORI 58%

E B D o o8, PUES, K BBIERKSEEILXK & D G assng,

1 (k- BARND — 99 —

ORI T &8 T,

CDEHIT, Y TIEN OWIEDRY 5 5 VoS HRTE P - 7ohs, BHESPICRINE, a5
Table 8. ha b - bV D A D HES GHE (VITH V)
Nutrient contents of trees per ha (Birch)
. . [ , i /JJ‘ FE T
Gk fir | s i Nutrient contents (kg/ha)
Part of tree ‘ Treatment N ‘ P K Cam
o wo | ‘ . ) ) )
2 Fertilized [ 89.6 (108) 5.5 (110) 31,2 ( 75) 59,5 (105)
Leaves [ S TR fa 2 £1AAS . . -
| Unfertilized 83.3 (100) 5.0 (100) | 41.6 (100) | 56,9 (100)
i &S . Tl o (1 5 =
£ | ertilized 48.5 ( 99) 2.1 ( 78) 5.8 (129) 72.1 (100)
Branches e e . . ; - . A
Unfertilized 49,2 (100) 2.7 (100) 4.5 (100) 72,1 (100)
o B | e s R
“ Fortilized | 45.8 (139) 13.0 (119) | 32,4 (127) | 41.7 (131)
Stem e M e a9 (i <« | N
Unfertilized 34.2 (100) 10.9 (100) | 25.6 (100) | 31.9 (100}
i HE . . , 4 - 1
#ol gt gemme& 183.9 (110) | 20.6 (111) 69.4 ( 97) | 173.3 (108)
Above ground A Tek 17 (1 1 1
g Unfertilized 166.7 (100) 18.6 (100) | 71,7 (100) | 160.9 (100)
i {8 e v ‘ 45 |
" Fertilized 154.3 (185) 4.8 (102) 14,2 (111) 13.1 (130)
Roots FUS A 5
Unfertilized 83,4 (100) 4.7 (100) 12.8 (100) 10.1 (100)
i 4 S35, - s 5.4 (10
WOk & Fartilized 338.2 (185) | 25.4 (109) | 83.6 ( 99) | 186.4 (109)
Whole tree e W E SR f n A e
| Tafertilized 250.1 (100) | 23.3 (100) 84.5 (100) | 171.0 (100)
i S R R S—
) AN ORI G B (%)
Remark) Figures in parentheses show the nutrient content index (%).
Table 9. J8 ¥ B 2 o # M H
Absorption rates of fertilized elements
oo ] o . - o = )
Forest stand T e " iren”
1] P R s e [
Item CER o P | K N l P K
eI X &M X 050 i o 2 (kgiha) |
Difference of nutrlent contents of stands | 129.2 5.1 5.7 88, 1 2.1 — 0.9
between fertilized and unfertilized plot ; ‘ ‘
oo ® % B (kgha) o sl mrsl spsl s
Amount of fertlhzbd elements 140.0 975 | 82.5 1 152.5 57.9 83.3
115 SO N G Q2 (%) 99 9 7 58 4 —
Absorption rates of fertilized elements - |

* Fertilized elements.
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Table 10. + B oo B ¥
Physical properties of soil
- -
i - . RIEE BIKE %Fx/ij\ il Pof(%sityﬁ%% "
A L H & A Max. I\/ﬁr%
Volume | water o Ao | e | g »
o s . ; ! air A FLEPE | M FLBR | M FL B
Species Treatment Horizon | weight Chaoégérilgg capacity| Total | Coarse Fine
(%) (%) Y (%) pore pore pore
Aq 55 69 74 27 47
= s L, 1] 7
msffrg% X}Controiﬁ\{{ As 60 78 - 72 10 62
As 59 67 5 72 18 54
Al 47 68 13 82 41 41
i
ﬁf‘ﬁertilize}% As 61 69 8 77 32 45
e VAN As 44 74 8 82 35 47
Alder Ax 50 69 12 81 40 41
4 )
U;l\fetj'jglizﬁgd As 58 70 8 78 34 44
As 44 77 5 82 37 45
Ay 49 72 79 41 38
1 i
%ﬁertilizﬁcﬂf Az 54 72 79 37 42
U5 h s As 53 76 80 31 49
Birch As 51 69 11 80 42 38
. I
ot Az 52 63 v 50 2 %
As 61 70 7 76 35 41
Table 11.  + % o 4 % #
Chemical properties of soil
L) 1
i % . = p RN d:
B o ®m M B oy Exeh. | C N | on  CEC
. | acidity
Species Treatment |Horizon! (H.0) () %) 5 | ' m. e 100g
) A 58 1.0 10.8 0.85 | 13 42,1
*ﬁsffrf“f ﬂc(mtmfﬁ As 6.0 | 1.0 8. 0.71 | 13 41,5
| As 6.1 | 0.5 4. 0. 42 10 33.2
A 5.1 3.8 11.1 0.90 12 38.8
5 1
}giertilize% As 5.6 L.9 9.7 0.78 12 41,7
a NNy As 6.0 1.0 7.6 0. 64 12 36. 4
Alder Ax 5.4 2.3 1.1 0.93 12 42.1
ﬁ\lil'fel)’j)glizﬁgd Az 5.8 1.5 9.7 0. 81 12 36,1
As 6.1 1.3 9.0 0.79 11 39.3
Az 5, 2.4 | 117 0.93 13 39.0
o 11
j}ertinzg(& As 2 Ls | 8.8 0.73 12 33.0
e As 6.1 1.0 .7 . 54 11 28.8
Birch As 6. 1.3 .85 12 39.9
i ) .
Uﬁfeﬁfglizﬂéd As 5. 1.6 8. 72 12 35.6
As 6. 1.3 7. 60 12 29.8
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& K Pk 3 I
Water Volume composition (%)
percola-
t. N e -
rate | W 4| K o K
(cc/min. ) Solid Water Air
20 26 51 23
10 29 60 | 0
’ 28 s4 | 18
o8 1 57 44
19 ' 23 49 28
10 17 53 .
42 19 39 42
g 22 45 33
25 21 40 29
45 7! 44 35
18 20 56 ”
60 20 42 %
> 0 41 39
30 23 47 o
Ca 3 T &
E ] Rate of
Exch-Ca Exch-Mg e &
saturation
m. e./100 m. e./100
el [10e (%)
12,44 0. 80 o
9.02 0.89 2
5. 47 174 e
5.57 0,87 »
5.74 0. 60 .
7.1l 0.63 20
8.91 129 p
8.23 0. 80 s
8.22 0.32 o
5.92 1. 69 15
7.66 0.93 o
6.21 101 )
9.03 2.66 23
7.44 0. 65 .
8.08 103 )

WA DE A, 300% % 2 A% KL &H D,
COREE LT, a, 58 R

&, IR X D O EBNIE A 0 4
FUCHI L c D TRV E LTS, i, £Y ¥
TTAYT® b ooy BRI N OWIPGEER &4

EUERREH T AT LICHED b

DTENDIE, z8hgE

DTHAHD,

7) MEEEEOREEL
PREEMEAED 78 D13, /=4 FT, eAYaA
v, FUvadFa, z/saarsy, FFEIVFY, Y
274, NP EF, aeFBEThL, FOMLERD
EZ (2, Fig. 5 LY TH %

TNV, VT J VST E SIRIRIFAE DR
1%, fHENY) 3. 0~4. 8tonfha IBETH - 7ohs, Wil
DEINE & I Ulco 34ED DIZEMK DA
BHAIEIOX X0 DI {8 - 7y, chidiitick 5
MAOR BRI & - TEIBDSILE X ks A T
LTWE7dThH A,
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Annual fluctuations of dry Welght
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VI HVANKRTE, KBS ETHRXOBEARZIEEAEBEEL, BHEEXTOEEICIBELE L, Lr
U, INAVRTR, 4B%ITRIET UL, 4FOHET50% OEREBTHONI D BTN L.
RS 10 OMERIE, 2.5ton/ha Hig T, HIEX, EEEXTENSS LN,

8) LENEHEOEL

REF % 10 5% #%B U 7o bk > O FEIRIX, MR O LN R A T i S0, RIS &R & ok
WA SN - T,

BN OO LA, Table 10~11 ITRT EH D TH 2,

HPHETIE, RSB UTIRSO I E b, Ar-A BTRBEMNED T 2 & & 81, 2%
s, BKESHBEPRIFICE 57, UL, BRICE 28, 20 EREBEOHRICE 28N
WMo TR -T2,

fEZEE T, RERR 6 AFRTITMEIEINIC & 72w, pH BT, BMEEE, NkBED L7, Bk Ca
AHEROETHED 6N, HEOBHLOBEEAZRL, < OMMSHKIES bHEXTIOBEETH S
CERTTICEE LW, & THEFBE 1085 E50RT 2L, pH B I UBEREE T, Mkt
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ST ARGBBRILE T AR D, EOMR, BRI a oy E3B U REES 20 TRUENE I E
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6. #® &
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A Study on the Fertilization of Young Alder (Alnus inokumae)
and Birch (Betula platyphylia) Forests

(Research note)

Kazuaki Goro® and Koéichi Hasecawa®

(Summary)

Alder (A. inokumae) and Birch (B. platyphylla) once attracted the foresters’ interest and
attention because of their excellent growth in the Tohoku District. We report in this paper
the results of fertilization trials during the 10 year period following the plantation of the above
mention young forests. We examined the effects of fertilization on their growing process, the
nutrient contents of 10 year old stands and the changes in soil properties after 10 years. The
test forests were located in the experimental forest of the Tohoku Branch of the For. & For.
Prod. Res. Inst. Fertilizer was applied at the time of plantation, and when the forest were
2, 3, 5 and 6 years old.

Results obtained are described hereunder.

1. 'The growth of the forests

Fertilization remarkably affected the growth of both species of forest at their early stage,
while it had little effect later.

At 10 years of age, the fertilized Alder forest was 3% higher and 2% thicker (at D. B. H.)
than the unfertilized. In the case of Birch, the former was 8% higher and 256% thicker than
the latter.

The dry weight of whole trees of the Alder forest at 10 years of age amounted to 59~71
ton/ha. That of the fertilized was 20% larger than that of the unfertilized. In the case of
Birch, it amounted to 5265 ton/ha. The fertilized stand was 26% larger than the unfertilized.

2. Nutrient contents

Alder trees had higher concentrations than Birch in the N of leaves and branches, and
the Ca of leaves. On the contrary, the former had lower concentrations than the latter in the
N of roots, the P of stem-wood and the K of leaves. The N % of the roots of both species
was raised by fertilization, while we found little effect of fertilization on the nutrient con-
centrations of other parts (top). In the case of Alder, the N % of the cones, and the N and
P % of the nodules were raised.

The N/P and NJ/K ratios of the leaves of both species were fairly high.

N, P and Ca contents of the fertilized Alder forest were 40% higher than those of the un-
fertilized, and the K content of the former was 10% higher than that of the latter. The N
content of the fertilized Birch forest was 35% higher than that of unfertilized, while the P
and Ca contents of the former were 10% higher than those of the latter. The absorption rate
of fertilized N for the Alder forest was very high, and it reached 92%. That of the Birch
forest was fairly high, and it reached 58%. But those of P and K for both forests were low.

3. Soil properties

Received December 17, 1980
(1) {(2) Tohoku Branch Station.
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Comparing the properties of the A horizons of each forest at the time of plantation and
10 years later, we found the pH, exchangeable Ca and saturation rate of exchangeable Ca, to
be lower and the exchangeable acidity to be higher for the former time. These trends were

more distinguished in the fertilized forest of both species.



