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The Eeffect of Simultaneous Application of Organic Matter with
Soil Dressing of Pumice Flow Deposit

(I) Changes of Soil Physicochemical Properties and Microbial Activities.
Harunobu TAKEUCHI*- Shuji HIGASHIDA* - Nobuo IcHIKAWA** and Ichimi MATSUBARA****

Hokkaido Pref. Kitami Agric. Exp. Stn.
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Summary

Soil dressing with Pumice Flow Deposit (PFD) has been widely practiced in Abashiri district of
Hokkaido. Soil physical properties was improved in this operation, but concentration of nutri-
ents in soil were declined because of dilution. To solve this problem, we studied the effect of
simultaneous application of organic matter with soil dressing of PFD.

Application of 80Mgha™' barnyard manure increased CEC, available phosphorus, and ex-
changeable cations. The available nitrogen value also increased, but these values were still
under the value recommended.

a-glucosidase activities in PFD as an index of soil microbial activities was very low in PFD,
therefore this activities declined in the soil dressed with PFD. However, decrease of a-
glucosidase activities were less than the value estimated by soil dilution ratio when the soil
physical properties were well improved by dressing.

a-glucosidase activities recovered to the same level of original soil with simultaneous applica-
tion of barnyard manure. As a result, we can quickly recover soil chemical and biological
properties in the dressed soil by simultaneous application of organic matter with PFD.
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Table 1 Soil physical and chemical properties of PFD used for the experiment
X7 -, ﬁEl T am Tl . y BN UV sk
BEI Mg m~? FERD rﬂﬂwkgkg/jll/ ~ it ERin mgkg~! % mgkg ' (H,®
THGEY EAET 1.23 0.45 0.35 0.13 0.07 SL 7 290 115 6.1
BUEEET 1.10 0.28 0.45 0.17 0.09 SL 7 460 185 6.0
CECY SRR A A ~ G B BE 0 B EWE
T ca0 Mz KO Z5 PSR S,
kg ! kg keks ! kekg mgkg”  MRE mgkg H.0)
BAL EFET 2.1 580 60 190 0.002 13 3 220 53 6.5
AN 3.6 810 120 180 0.002 7 3 140 185 6.9
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Table 2 The amount of applied organic matter and inorganic composition

B T5AAE Mgha™D) s hi 858 (kgha™ D

+ = X %
[ £k ) L] N P,0s K,0 Ca0O MgO
HEm At EEERHEE 40 6.18 99 226 75 166 46
*E*i*%Eé HEE 8t AREERMEE 80 12.32 198 452 150 332 92
%%§§55 Ny 4t N HEE 40 11.60 179 393 84 94 167
BIESt T USZEE 30 5.55 124 61 244 21 12
HEAR 4t R E R 40 6.45 105 227 104 160 48
E%%%Ei?i HEFR 8t AEEETEHER 80 12.90 210 454 208 320 96
(B N— 7 At - HEE 40 11.88 189 399 83 96 178
SRSt T2 E 30 6.00 82 59 179 18 10
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Fig. 1 The soil profile in the experiment plots.
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Table 3 Soil physical properties of surface layer at the experiment field after treatment.
S E =t &5 ' BT - R <
L RER NS mE e a2 AR SR
QE*T%EEE mE+L 1.23 0.448 0.345 0.207 0.552 0.052 0.293
?ggﬁé% %+ 5cm 1.10 0.442 0.320 0.238 0.558 0.064 0.256
%+ 10cm 1.04 0.404 0.341 0.256 0.596 0.075 0.266
%+ 15cm 1.03 0.400 0.341 0.259 0.600 0.120 0.221
HERM 4t 1.13 0.465 0.341 0.194 0.535 0.103 0.238
HERT 8¢ 1.16 0.437 0.350 0.213 0.563 0.066 0.284
N— o4t 1.05 0.388 0.321 0.291 0.612 0.085 0.236
FIE 3t 1.06 0.417 0.303 0.280 0.583 0.085 0.218
BEEE  EmEL 0.86 0.362 0.503 0.135 0.639 0.072 0.064
%%?%ﬁgﬁ) %+ 5cm 1.04 0.417 0.444 0.139 0.583 0.131 0.119
%+ 10cm 1.07 0.432 0.464 0.104 0.568 0.114 0.153
%+ 15¢cm 0.95 0.382 0.463 0.156 0.619 0.129 0.246
HERE 4 ¢ 1.09 0.428 0.430 0.142 0.572 0.163 0.144
HEAE 8 ¢ 1.05 0.424 0.448 0.129 0.576 0.150 0.132
N— o4t 1.03 0.415 0.409 0.176 0.585 0.152 0.112
RIE 3t 1.14 0.459 0.406 0.135 0.541 0.140 0.135
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¥ —6.23~—988kPa (pF1.8~3.0)
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R4 HEREHTHIE U o T o
Table 4 Soil hardness estimated by Yamanaka type hardnessmeter on the soil
profile

R HRE RN L (EF) BEEELAR A (Fia%)
TIER S

m) mEL %t ®Er Ef @mEL &L Bt KL

X 5cm X 10em [X 15cm X X 5cm X 10cm [X 15c¢m [X

0.08~0.16 22 23 20 18 20 19 20 18
0.16~0.24 24 23 17 20 20 20 17 21
0.24~0.32 25 23 20 19 17 20 20 18
0.32~0.40 24 23 23 22 14 17 — 17
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Table 5 Soil chemical properties of surface layer at the experiment field
CECV 2RS4 v e Y -~
s H cmol ] ) R ,,éml B anRE
t 1% JULIHEX P DV EEY R sy AR TR
(o) () Ca0 MO KO gt i mgkg 1 MEKE meEks
mEEf  EER T 6.19 14.8 2530 245 398 262 530 56 24 14
%%gﬁ;% %+ 5cm 6.23  14.0 2440 234 347 218 540 52 23 13
&+ 10cm  6.06 11.8 1990 181 283 166 510 47 20 11
%+ 15cm 6.30 8.4 1570 129 202 175 360 38 14 8
HEAE 4t 6.15 10.5 1750 201 324 210 470 43 16 9
HERF 8t 6.12 10.9 1930 218 465 379 450 54 19 11
N4t 6.08 10.4 1810 207 467 210 440 53 19 11
RIE St 6.02 11.4 1790 178 335 184 460 45 18 10
WEEeE  EE 5.30 25.4 2750 375 242 381 770 123 77 43.5
(g§£§§%> %+ 5em 5.18  18.6 2050 345 303 513 530 72 31 208
&+ 10em 5.56  10.3 1540 220 226 419 300 46 14 8.2
%+ 15ecm 5.45  10.9 1340 375 211 195 350 36 10 5.8
HEE 4t 6.03 9.8 1430 291 392 288 350 48 15 8.3
HEA 8t 5.67 14.5 1950 392 238 288 430 54 22 12.5
IN— 7 4t 5.38  13.1 1630 312 271 557 400 52 24 13.8
I3t 5.73  13.2 1800 359 271 278 400 37 13 7.5
DB 4 VASHAAE P Truog Eick A P.Osmg YA — b7 L — THIC K ZBEUKIHEER
%6 ZE+ 15cm XTotEREOELL» 6 BB ALIREH G OHEE
(BEEEERT)
Table 6 Mixed ratio of the original soil and PFD estimated by
change in soil chemical properties (at Gravelly Brown
Lowland soils)
HREE J Vg Eidl (o e
CEC U il =x SRR
SinfE RL 15 262 530 56 14
BAL 2 53 220 13 3
&+ 15cm X 8 175 360 38 8
BHHERAE (m°m™® 0.50 0.38 0.55 0.42  0.55
6)o %) BEChH, HE (1996) 291 L ioHEHTE o Kb
3) B4 LHEOBALSLEMEYE RS TRE IR B BHEE (550~T750) 1 AT - 72,
o MAEEE IO AR I B AT b, TRE- g T R FE T, hofFROEE (i

Fho, MEELEERMOBE L&, £ HRYEE

OFEAZTE I EBHMONT VA CGEHS, 1996). &
+ EEEYIOBRICE > TEN L ORENRELET T

*a#e,i%ﬁi%@ﬁ;&@xomw%m&x
P OWTHRET L1z (3R-T)o

kB Egskt T, EEIROELDa- 7va v
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CIEAL7Z0~020m LD a- 7 v 2 v ¥ —EiEHR
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L AEEIMEIEASS TR VR, W
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Table 7T The a-glucosidase activities in soils

SR B fir

a- 7 Va3 vy —-EiE (pmol g 'min™")

fRiE SR T HESEEHT

(EP) CERES)

\EL B+ 399 314
fEL GRS — 576

e NER 1492 1492
fELARER TR — 226

TEL 32 57

Z+5cm 1 & BEALDRALR - 179
BALORASDE O — 268

e AEEY A — 1029

{EH AR — 33

TE+ - 27

Kt 10cm FHIEBALORA - 217
BATHBALSOEL — 440

TEL — 29

KBt lbem FELEBALOEST 343 172
L BESROVEATE 127 —
BALBBEALZOEL 363 —

TEL 24 —

HERE 8t FErEEALORAS 429 397
KBS VEAL S 214 —
BALMBRALLOWEL 431 -

AN OFEBRH 760 1076

TEL 108 —
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GRS B & s O TS 1, SRS 5
EALH BT EMPHOMET T, S — 7 HEIEX RERE
K TOMEARIT» TOWIWAS, AT 2 BB Ot
BEVIBEEEPSEZ R L, BEOELH > THHAEX
L AERIC I B b E TSNS, 16T, WEYE
MAFMEFREE LTHWA T T, Bhick 29EED
o LR BIRS OFR, BRI oM EOEERE
BEVICEMT 5 EOAREE BEZ 5Nd, JOLHE
fie LT, BSEMERmEMO BRI 2RG
BEliEE LTHWA Z L L aETH A58, £0D7H
RSB BHAFIOBLERESLE LT B,

(4) Fr¥IREAIC & 3 T EERE oo [HiE

B CE YA O Y A ME I, RN Rt
& - TIET L g b3 oilificd 5. BE, AL
BB VR, SRR ) v A HOEEESICOVWTE, B
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