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STUDIES ON THE INCREASING OF SOIL PRODUCTIVITY IN
COARSE VOLCANIC ASH SOILS IN HOKKAIDO.

] . On the Soil Management after Mixing Layers by
Mechanical Power in Noboribetsu Town.

Ko Nomura & Toshihiko Nakavama
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Tab. 1 Soil profil of experimental field (Before cultivation)
' Series of Sample

Horizon \ Depth Profil ‘ Soil class i Color Structure ‘ Hardness  Viscosity ‘ voleanic ash* number
(em) ! o o
i 0-1} V\N. H-SL D. Br.  Pea-like Loose Weak } }
i N ; U-A 1
2 | -25 H-SL G. Br. Pea-like | Compact No ‘
3 i =32 . ,,,‘ G . G.W. . Single | Compact , No | ‘ 3
: ‘ : 1} U-B
$ -2 ‘ GS(G) G.W. Single Compact = No ‘
| ‘ :
- i o P T . .
5 ! 5 1-C B. | Pea-like | Loose Weak '} Unknown 1 2
6 ‘ 65+ ) ‘ 11-C [ B, Br, ‘ Pea-like | Loose 1 weak volc. ash
‘ . B ) o i
Tab. 2 The physical properties
“Mechanical analysis ] = Specific’ | Distribution of
Sample  EHumus _ (International method) - graviey _3-phases " Porosity
pumber %) %oarsu ‘ 1;_im- Silt Clay 33:]6 Apparent, Real | Air | Liquid | Solid | %
) o - ‘ &% G G
1 7.0 306 45.2  19.2 5.4 SL ¢ 0.75 2.58 315 39.5  20.5 710
2 21.4, 0.6 16.3 50.7 323 SiC  0.37 2.37 6.0 78.4i 15.6 84.1
3 7.4 22.()‘ 45.3 23.0 9.4 L ' '
1
Tab. 3  The chemical propertics
Sample pH i Exchange  Hydrolytic  Tgal-C “Fotal-N /N C. E. C (me/100g)
— — Acidity acidity e
number H.0 KL v, ¥, % (%), pH7.0 pHs5.0
‘ ‘ |
1 5.7 1.6 1.8 19.0 1.06 0.26 156 | 1.0 | 80
2 5.6 0 4.2 14 720 1241 062 2.0 | 837 | 510
3 5.6 4.4 0.7 28.0 1.29 0.33 13.0 26.3 -
|
. l . . . . | i
e e i oll 7 0 (et s o o T 0.2N-HCI soluble
Ex-Bases in pll 7.0 (me/100g) Degree of  P,0, Absorption | Available P,0O,* 0.2 1000
T e T saturation ,co,el'ficicn{’ | T — {ma/1008)
Ca0 MeO K0 % (mg/100g) P,0, ‘ K.0O
‘ i f ‘
1.0 1.4 0.2 50.9 1.101 5.8 23.9 16.6
23.1 2.6 0.6 31.8 2,828 | tr, - 9.8 | 29.9
7.9 1.5 0.3 36.9 1,137 1.3 11.4 16.8

* Trvoa's method
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Tab, 4
ist year
1. U P -S F. x
Soil and fertilizer 2, M. L.-S. F
treatments
Crops a) Sugar beet

b) Dent corn

a) Sugar beet :

N-7.5, P,0;-9.0,

K, 0-3.8,Compost-1,900.
b) Dent. corn:

N-6.8, P,0;5-7.9, K,0-
6.4, Compost-1,100.

to cach plots spread CaCO,
andd Dolomite-190.,

Amounts of
fertilizer
(kge/10a)

Remarks : U.P. : Usual plowing

M.L. : Mixing layers
S. I, :Standard fertilizer
I. F. : Increasing fertilizer

Design of A-Experiment

L7 -

WIEHR 14O L, 2 458 DARR B
LYY L 1o

A BliEEE L 2 REIT, PO

XD L1,

fots, BB 3L EAHTHHAA LHSION |
M, HWTHANL S 1,500 kg/102 P4 TH

I &8 Rt

1) &%, NRBIALRMH

QSRS A7 O Al O M 2 4R L TR
MBI LAy, SHERD LT, Mhtizow-T
BHTALEDEL Y THA,

1N A B &

TEERILTARL v b= = 2B LI
TAEDET 2 D &, REGHBHK OYIGETT (L
HEBERE & O BUE-Cdh - Aods, Hill (7))
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AR LR IR OB AN » foo ERDIE

2nd year 3rd year

U. P, -S F. 1. U. B -S F.
ML S F. 2. UP-LFE
M. L. -1 F. 3. ML -SF

4. ML -LF

a) DPotato a) Dent corn

b) Sugar beet

a) DPolato:

N-7.0, P;05-8.0 (16.0)*
K,0-6.5, Compost-1,700.
b) Sugar beet :

N-12.0,P,0,-14.0(28.0)*
" CaCo,-1,000.

K.;0-8.0, Compost-1,900.

. to No.2and 3 plots, spread

CaCO, -1,000 and Fused-
phosphate-80.

( )*: Amount on increasing fertilizer plots

a) Dent corn:

N-8.0 (12.0)%,1°,0, - 8.0
(16.0)%, K.0-6.0,
Compost-2,000.

to No.3 and 4 plots spread

and Ca-Superphosphate-

L B00.
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Tab. 5 Design of B-Experiment
| lst year 2nd year 3rd year i 4th year
1. U P -S F. 1. U.P. -8 T 1. U P.-S. F. 1. U.P-S. F.
Soil and 2. M.L -S. F. ‘2. M. L -SF | (Grass was plowedas 2, U. P.-L F.
fertilizer ‘ ‘ ~ green manure ) 3. M. L. -S. F
treatments ‘ '2, M.L.-S.F. '4. M.L.-LT.
( z ) |
i L . L o _ R R e
Crops | Oat (Grass was Grass Dent corn Sugar beet
| seeded) ‘ ! t
| Ndl PO, -4.5, | N-3.0. PO, -4.5, I N-8.0, P,0,-8.0, | N-12.0 (16.0)*
' K;0-2.6, Compost- 1 K,0-4.5 . K;0-6.0, Compost- ; P,0;-14.0 (28.0)%
Amounts of ‘ 1,100. ‘ 2,000. l K,0-8.0,
fertilizer | to No.2 plots spread i Compost-2,000.
’ ! N ) i
(kg/10a) ; _‘ | CaC0,-1,000 and Ca- |
1 ! superphosphate-500.
f i
— - Lo J— - ! — P L

Tab, 6

Results of A- Expmment

! lsiiiﬁar

| lst ye'lr (Beu) (Dent corn)
i Circumference of oot ‘nclds o
Treatments _ (em)_ Y Length of . . ! Root yield | Top length at
number 8. 19 10 21 root {cm) Leaves  Rools rate (%) - maturity (cm)
T (kg/102) . (kg/102) . ?
1 ! 13.7 25. 0 16.9 3.734 2,351 100 253
2 13.4 21.0 19.4 3,464 2,262 96 224
3 3 a— ‘ — — — —_— — —
4 i — — — — — — —
S S O U SIS I T - i
1st year (Dent corn) 2nd year (Sug'nr beel)
Yields (Raw- | Yield rate # Circumference of E‘éﬁﬁ) | Length of led% Yield rate
matter wexghl; - o
(kg/100 %> 8.18 10. 21 root (cm) (Kz, /10a) 1 (kg J100) (%>
+ ’
3,155 100 18.7 22.8 16.4 1,640 2,420 100
2,604 ! 85 17.8 22.6 16.9 1,415 2,295 | 95
- - 18.4 22.9 18.2 1,365 2,470 102
—_ — —_— — — — ; — —
2nd year (Potalo) ‘ 3rd sc'lr (Dent com)
o Yu.lda (kg/wa) L Yield rate Top length at ; lY‘:;ld:(Ll;n;:t )m.l- Yield rate
Large size \!edn.um ) ; 2 maturity (t.m) & ! 8
ge size | & i Small size ©  Total | (%> (kg/10a) | (679)
416 722 221 1,389 100 231 2,196 100
326 512 219 ‘ 1,059 76 245 2,646 120
402 477 247 1,126 81 237 2,113 96
- —_— - - -_ 240 111

2,446
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Tab. 7 Results of B-Experiment
2nd year (Grass) 3rd vear (Dent corn)

Treatments  Yields (dry weight), Rate Top length at :11;1::; ({:cz‘;,gllt) ‘ Rate
number (kg/100) (%) matunty (em) (kg/102) %)
i 199 : 100 256 3,278 100
2 189 95 263 3,694 113
3 -~ - — - ‘ -

4 } -— ' —_— — t -— f —_—
4th year {Sugar beet)

_ Crcumference of root (o) "t ongety of o e Rate
8. 19 1022 | O Leaves (kg/l0a)  Roots (kg/103) %)
14.8 19.1 16.8 | 3.465 | 1,985 100
i5.9 19.9 16.4 4.553 2,107 106
16.6 ‘ 19.6 | 18.3 +4.275 2,265 ‘ 114
16.4 22.3 | 18.2
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kL, B ORe-i3m5553308 U,
bk, HEogy LiC izics Tl b

6mm Ofifififll Ui d-4=iT o\ T KRS
ST TR RN 7y, BFKIERR T 4
fFleo iz k5 &, Tab. 9 THHMAR LS
12, URJEHER (R YeTRER T b Uit o ik
Tl EN D T, 0.5mm L LOABRO
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HEL AW EHELIBRD, L LT dRE L
EPAA BRI A4 &, Wil L AB B

Changes of soil texture by mixing layers

Mechanical analysis (%)

Sample number

(International Method)

Soil class

(cm) Coarse. S Fine. S Silt Clay
UP.-plot:No.1 |  0-14 | 3.6 16.2 17.7 | 56 ,  SL
U. P. -plot : No. 2 4-25 23.7 7.0 23.0 5.8 SL
M.L. -plot : No. | o-21 5.5 %5.8 i2.9 | 2.0 = LC
M. L. -plot : No, 2 2]-45 i 26.9 4.4 25.9 5.8 - SL
M. L. -plot : No. 3 ‘ 45-60 | 26.1 i 46.1 19.1 i 8.5 ' SL
Tab. 9 Changes of waterstable aggregate (%)
T I R . ?
Experiment Eaug:gﬁ_ 2om>  1- 2mm; ().:'S-Imm3 o.g?Smm , 0(')325mm Total }0.25mm>
A-Experiment | UPeplot:Noa | 4.9 ' 7.1 770 w2l a4l 3l 300
(3rd year) ML.-plot : Nol ©  13.9 9.9 1.0 0 0 . 328 27.8
i [ 1 B
V i - - ’ o ! ! T 7 ) ; o i ‘ B
. l U.P.-plot : No.l 7.0 | 11.3 10.3 16.3 6.2 ‘ 51.1 44.9
B-Experiment | ; ! { ‘ |
. M.P.-plot : No.l 10.8 9.8 8.2 9.2 4.8 42.8 38.0
Tab. 10 Changes of soil moisture (%)
: b pF 2.0 pF 2.7 pF 1.2 | .
Experiment | Sample tumber I e o R e e - ﬁ;ml‘;ie*
Weight © Volume Weight Volume | Weight | Volume -
Ul.-plot : Nol | 38.6 29.3 31.4 23.8 ¢+ 15.4 . 11.7 | 17.6
A-Experiment | | ! 1
" M.L.-plot : No.) 73.0 43.1 57.2 33.7 37y - 223 20.8
_ | UPeplot:Nol | 43.7 , 33.6 344 2.5 | 17.1  13.2 | 20.4
B-Experiment | ) : : : |
© M.L.-plot : No.1 ! 7.3 44.5 35.1 9.4 . 23.2 21.3

o )
* ol 2.0-4.2 : For Kina’s theory

39.4
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Tab. 11
Experiment Sample number —
H,0
[ ,
A-LExperiment i U -plot : No § ‘
(3rd year) M. L. -plot : No 1 G.3
B-Expetiment ' U.P.o-plot : No | | 6.7
(4th year) {  M.L.-plot : No | 6.3
C.E.C. Ex-Base (me/100g)
(me/100g) CaO ‘ MpO T K,0 |
. _ - 1
15.1 10.4 I 1.2 0.5
57.4 8.5 1.8 0.5
19.1 10.7 | 1.0 | 0.2
32.1 18.4

14 0.3

* Truoe’s method (mg/100g)
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CERYEH ORI X b, EEIEGR, HEHRY
gt o a s iz s, FEtpdeTrcBal-t
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AR B LS, £ DOBOFER DS, -k
HEdle R BEF O Wi, BETOALR T £ X B bt
B B{Ez 2 TN L,

WHIOANHL SimoN DL KRY
P5, R HIZEO-ARANBHD AEIE Ui X
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PF 2.0, 2.7, 4.2 OLAIKRSEWMHFAHE D 52 12
HLTE{BREKDL Eh o oo HAOEHAKIT
b pF 2.0, 2.7, 4.2 DHAKSGRMNE D L
HERGFRD AT B D, ATRIKS L Ko
FHZH » 2o Lo L_EERD kS ROLE LN &
ORI O LT, MRS RCRS IELTWS
MESHBOTFIZ E bicv,

(@) gLt

ARHGnZ ST L A, BRiikBRingofbdtio
LORiL %5 & Tab.11 © &k h T do

Changes of chemical propertics

pH
.. ¥ T-C T-N C/N
R @ B
58 07 | 3.5 | 028 | 125
5.5 0.8 9.36 0.4t 21.3
&7; 0.3 | 4.98 0.34 14.6
| 53 . 0.5 6.36 | 0.33 | 19.3
! - s ! S R PR
Degree of 3.0 i
Ca-saturation | P c&.}\fl;z&r&m" . Available P,0,%
(%) )
t
69.0 1,423 { 9.1
58.4 2,274 19.7
56.5 1,181 12.0

57.4 2,120 16.7

o 1o C DHHC AL MTIRE(v o £RE)
L RRZLERAD CobtanEan) 12 LA mRENR ISR
';-o

Tab. 12T & % & {404 (0~25em) 12 Bl
LT, Tt (12~65cm) DEHERTO fisn 58|
ENE b TEEL PQ (%) DU &N,
FERMIBHI £ LI B RS,

IEITBRIL G2 DTS 22k iz o T, Tab.
132X 5 &, dEROEBIZ 2R T PQ (%) 3l
WA L, Wiz 7 A HERE O 50 MG < e
5Tl he SOOI EILEERMIBAO G HHen
BT USRS Mo G 2W G mL v 5 4
DLHrHRDN, FHC S OEIRILEEE L8R A
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Tab. 12 Anal)bls of soil humus before soil managcment (cc of 0.1 N-KMnO /Soxl Iz,)
Samglee l Depth _ o () 1 M NaOH Exlr'u.t , 0 1 \I Nal* I:xtract i
number Fulvic acid | Flumic acid | ; . PQ I‘ulwc “acid T Humic acid” i pPQ
L (sm)- ’ < s lot‘ll (_7/0)'&_" i ! '!‘otnla ‘ (/)
1 0—25 27.5 30.0 57.5 52.2 9.0 16.5 25.5 © GLT
2 42—65 43.5 186.0 | 229.5 8l1.1 15.0 . 102.0 . 117.0 . 9.3
Tab. 13 (.I).mge% of soil humus u:mposmon (ce of N- KMno./Sotl 11,,)
Sample 0.1 M- NaOll thmct 0.1 M-;'a[‘ Extract
Experiment slvins - ToreE -
Fulvic- Humic- PQ Fulvic- tumie- . PQ
_ o (Garfacesoll) igid-c acidec ‘pfffﬂ,.., G adire _sage Tl P8
A-Experiment ;| U, P. -plot 27.8 13.5 | 41.3 . 32.7 5.3 ¢ 6.0 1.3 53.)
(3rd year) ML -plot | 345 84.0 '118.5  70.9 7.5 30.0  87.5  80.0
B- Etpenment u. I’ -plot N5 27.0 58.5 46.2 ‘ 14.3 ! 15.0 29.3 5 51.2
(4th year) M. L. -plot 51.0 60.0  111.0 54.1 24.0 42.0 66.0 63.6
i m—— e m e ——— e - - — e ! e e . . -
KRBRBCH L, 70 F@iic Sirdkaslng T, A A RO SR & L MO R b b
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DTAHAL, T ERNRROREGRTH - 1o
25, FR BRI DRSS & b s e
210 LHHAMIEDNMT X HRBOME, W
MO AL ETEH R S XiF L L 0 Cik
VA, BRI o R R & LT, 34
BT MO T X b TR E LS &S

nhidsdvice
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Tab. 14 ‘I'ne mineralization of nitrogen in surface soil after 4 weeks'
incubation (mg/lOOg)

. i — T - S N S
Experiment i Sample ‘ E::‘;ﬁ::hon (A) 1 mCL(I'l‘;leIOll -(B) | - (B)-(A) 5 ]“0'3"“"- ‘,[,),'if-"zgt.f’ f
e I NH <N NO,- lized

| (Surface sail) NH.i NO-N NH,-N hO,iN '2’2') ’(‘g')“’i (c)+(1)) ‘“"'“""’A"E %
" (2nd year) i ‘ ‘ ‘ ‘ }
- U P, -plot 0.79  0.67 0.5 14.97 -0.2¢ .24 14.00 | 3.68
. M.L -plot 141 0.5 0.91 13.910 -0.50 13.46 12.96 2.88
A-Experiment - ; B - - o
: (drd year) ‘ i
U.P.-plot | 1.96 0.55 0.95 11.31] -1.01  10.7] 9.75 | 3.48
M. L. -plot 2.05  0.41  0.92 11.42  -1.13  11.02 9.89 2.25
(3rd year) ! !
CU.Poeplot | 182 L6 128 1137 -0.54  10.24 9.67 | 3.3
MLo-plot @ 1.97 0.58 0.81 11.15 1. 16 |0.57i 9.41 | 3.36
B-Experiment e - —- — B e —
(4th year) ‘
~ U.Po-plet  3.10,  0.33  0.91 1154 -2.16  11.2], 9.05 ; 3.23
' M. L.-plot i 3.0 0.37, 1,59 2038 -1.510 20,01 1850 | 3.85

S e &R D NOJER(ER & LT IV o= =

DT, WRMS—-B Lz, b HEBHIEK -

(ifths 4= oD - EREL R DFFELE U -CLRRiR o 2 4B AKX MUK O MRS REL T B0 {ihiRo

FRIMEIMOTR I LEV o EELBR S,

(5) TIRBRROEILIEDNT

TS 351 D AN BRI - 0 M TIGIERT IR &
LC, Bwa, SEpiRiEo iR s il 2h T
Bo T HIIAR Kk HIXATHBERN L, &
AR fo BRI AR B <, FRAED AN
O k5 It OB KA 5 BB O MEB TR C
tiﬁ&ﬁo&%)@u L, {,F%g;—fff) 7I~lii..f.: AHizeh
Fx bt s fbh 0, Ao & oo
B LT R BT R - oD de R H B B
BERRIREt ) STCKEIM BRGSO ATRIBY
BoXIMCEE L SIIHEL G o), {FHOM
M AN DI Tein o Too BRI DOl RO ML)
Wl & WG E & LT, SRR £00CHEN ARy
THHI EEFVICE DHG STV DN, Al
DEB-CILRMA L, WO I L 278
RO &L T, MR & )bz
W LR KU o iz dh » THL, BERER
FO R O RIS L HREROERPIZHAV UL SR
S D LN Do

MENGY SR, Ao fELEOBRGFORE Ll
HECUENIRE 2 T 0 2 k- Fe 0, iy
—{tRC D, il EREEHEAKL L), K
RO &S ARNE TAHC LILEINT HA

o Lin L—REMCIRIGHFO RO B0 fev
5P D, MGt X O RMMTIZ L 5T
TRiOHEAR S Hi b b, BRSO %)
MECRIZ X BHMRHEL DRTD, FERCHRN
Nk SR BRI b & —F L R
B (MR AL € THMLnESETR
BEMAALMB bR BHL SV ) LIt Ao T,
Z DWRIORBYE, L¥OBRANRE X » T—-H
fo-REoLs, RO G OED S L4
Lt e S O SIRIMER IF» 2B
YVeMahiBak, OISR -l Bz Lk b Sy
(BT bk 588050, LolfbD il
BB e RBLEE LB RS,

SIFRIT SRS X BRI BLI L Bz )
e 5HikEEEoRkiE s e, TRORKIFEZIE
¥ LGN E . OSSN L S 4
MIRKGASECIL B A, B ZDREER T



82 AL BSR40t 15 )

HFQZ TR TR E i s W@ Kilte-4)
DURNTYL ), Folkoldsdcdh
Z) Q

AR DGRk o —BE LT,
FBHEIZIR < ST 5B - 1223 2 )0
HEXFPE DRI 2 BETE UT, SN OB K
WehsHRE, AW 224, B, MesET
RS BRFISSAELASIERT FIRY i & du fo —ll D B > fr
D 12CTHHN, ZHORBIIZ B TIE, T
BER HALOYA S e -SSR RIS & & CHIRGZ 2o o 22
2, ARBRBILO SRR E Sel e o Foe S hLlL
PERERT & D MFBHTRIN L2 JHE R O 5 164:25,
72 b T 2 I & ST ook &
BTa206THH S, L Uil o118
RRIRED £ RN & O $RWTiEE OH® O
233 DA, AHAFCILEREO W O 2 Criim s
WHETH - T, MARDO X Sishthr, phimet &
& LITHEBILAL Z Sk b, # TGS e
Sefidb, @ UL 5 fesMEo BRI - &
W ELEOHR IR s DEELB RS,
Lo TARNAF OB - O el 2 5 4)
ek, RoEOBME SRR ERTRETH S
D0

Lo HATHGIROBERE, = ORI+ R
TLHZLRTERVR, FRBEBRHNBEHOYL:
W, AGTh b MG Lo it Hishogesii & 4T
MEXNEHELZ BN, SO LITBHEBRO
PEBRIED LTINS B H 4, ERIRELHH O
ABRETE, £TOMLILREHR»RGFTH D
A5, FIBLRR LW RS e D, It

Tab. 15
manured grass (kg/10a)
Experiment ; N amount absorbed
U. P. -S. F. ! 14.7
Uu. p.~-1. F. 19.5
M. L.-S.F. | 18.9

M. L.-1.F. : 18.6
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B, BERRERELE & LICHEAEAL C LA
2’ S B KU O G ST o LD &
Ablbhe ZOIEIXXBiIo4-Hi% incubation

LT, 7re=vklUlieRi2ills LND
ERREGL EIBERA R AEER L DL T,
B, BARRHREHER O AR T, IMEHKE
RIS I U TN OIS <, N
DHEDENHEEEN B B HITGHHR O N
BAERSAWTMEE X D5 biMEET L5 »
TWizo LW LBRERCIBES A, HBERIRELE &
LI, BOAEAL ENEBIERAT ), B
B Do 475, Bdite iz Wi L o B
BT ig o fo & & D L RIS o BEAET K 10144 -
DO & LTk a A, SHigRE e & 4o
O XS e iR s B ta o &
PEBTHDEHL DI B,

SEOBRB CHRAA ZXBILDO AR, HWTFHO
AR 1,500kg/10a NIC, Fothopss
Hi21.2~1.3%TH 510, SR FTHANIZI0
adi- iy 19kg AICH2, CcONDSHED
frSBLT, fEmcBREhichizR ElTh s
2, BRBROAEFOTAKONBING L AL L
Tab.15 D& kb Th b,
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N absorption by sugar beet and leaving of N from green

N amount from fertilizer N amount from grass

12.0 19.0
18.0 19.0
12.0 19.0

18.0 ‘ 19.0
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Summary

In Hokkaido Volcanic ash soils are widely
distributed, and especially in the region where
the soil consists of many thin wvolcanic ash
layers of different properties the soil produ-
ctivity is low.

We have made studies in Noboribetsu town
on the soil management after mixing layers
(depth 60 cm) using mechanical power.

The results obtained were summarized as
follows ;

(1) On the surface soil after mixing layers,
humus was increased and the soil texture was
fine,

(2) The Total of waterstable aggregate was
decreased.

(3) After,K mixing layers, the plant yield
was decreased with only the use of CaCO,
and Ca-superphosphate, but the plant yield
was increased with the use of CaCO, and Ca-
superphosphate after plowing the green ma-
nured grass into the soil,

(4) After the above mentioned soil manage-
ments the notable changes of soil physical and
chemical properties were recognized and espe-
cially small waterstable aggregates and N-
supplying power were increased.





