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Effect of Applied Pumice Flow Deposit as Soil Dressing on Crop Yields , Soil
Properties, and Field Workabilities in Abashiri district of Hokkaido
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Summary

The operation of the soil dressing using Pumice Flow Deposit(Pfld) has been spreading in recent years
to improve productivities of upland crops. However, quantitative date to evaluate this type of soil
dressing were still lacking. In this study,field experiment were conducted at three site of different soil
origins in Abashiri district. The amount of applied Pfld were 50 and 100mm for Fine Brown Lowland
soil, and 36,70 and 100mm for Fine Brown Forest soil and for Kuroboku soil. As Pfld, which is a kind
of volcanic ash, is composed of high rate of pumice sand, its fertilities are very poor except for
phosphorus. Pfld has pH of about 7.

Some physical properties of these soils were ameliorated by application of Pfld. These were an
increase of sand fraction, a convergence of solid ratio to 0.4m’m™ and of bulk density to 1.0Mg m™, an

3

increase of easily available moisture when its value of original soil was under 0.1m°’m™, an increase of

', and an improvement of soil tilth for fine soils

saturated hydraulic conductivity of the order of 10™°m s~
with the decrease of soil stickiness. However, soil pH was unchanged, and CEC, exchangeable cation
and available nitrogen were decreased slightly by the soil dressing.

Pot experiments showed that mixing 0.6m®m™ of Pfld with fine lowland soil suppressed crust
formation and the rate of emergence increased up to 80%.

Crop yields except of potatoes and sugar beet in Fine Brown Forest soil decreased with the increase of
the Pfld applied. The cause of lower yields were considered by the decrease of soil chemical fertilities. However
the facts that lower inner quality of crops and higher T/R ratio with higher yield at the 70 or 100mm
dressing plot, indicate the higher release of soil nitrogen in a latter growth stage. While in the
Kuroboku soil, outer color of potatoes became to light due to decrease of the adhhesion of soil
particles.

Above results indicate that application of Pfld as the soil dressing does not always increase crop yields
but improves some physical properties of the soils which enhances efficiency of field operations. Therefore
we have to estimate not only crop yields but various factors such as workabilitiy or crop quality when
we judge the effect of soil dressing.
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Table. 1 Physical and Chemical properties of Pfld
A WEMER (ke ke™) +H pH VY vE HYE CEC THMEHE(cgke™ W #
(+5) Hp M vrr Bt (H.0) BIEAE v vB® ¥ KO CaO MgO
PERT=  0.47 0.43 0.09 0.01 S 6.5 - 132 3.6 17 5 15
FERANR - - - - - 69 20 124 - - = - NESEERIARXCHA
iy 0.76"  0.21 0.03 SL 6.9 110 - 4.9 31 51 13 MENEBGHEHLEARXCHA
JIFHETEEF  0.95Y  0.04 0.01 S 6.8 100 239 3.4 1 35 8 HEEEHERA S LRABRXTHA
JERmAEE  0.55 0.36 0.09 0.01 S 6.9 50 165 - 21 46 60 FLHEECHH

VEW+HER *Truogikic 15 P.Os(mgkg™) *(cmol(+)kg™)
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Table 2 Soil profile at the experiment field of Fine Lowland soil
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Table 3 Changes in soil physical and chemical properties at the experiment field of Fine Brown Lowland

soil
LR NEER (ke kg™ % =P BEE BRR SRR BERBu v v ATV -
(mm) HB #Mp vrb Kt B BH S8 Megm?) 5 L3 R Y HRA
0 0.163 0.268 0.259 0.310 Lic 0.479 0.440 0.080 1.27 0.035 0.072 5.1x107" 5.0x10°® 0.292
50 0.250 0.304 0.200 0.246 CL 0.444 0.457 0.099 1.16 0.054 0.081 2.2x10™° 1.5%1077 0.270
100 0.323  0.307 _0.167 0.203 SCL 0.434 0.3%0 0.176 1.14 0.062 0.073 1.0X10™° 3.3x10~’ 0.281
pH FHE  VvEE CEC  hbHER(cgke™) B TR
HO)  VYEP SR ° KO CiO MO (kegke’) N
0 7.0 1360 820 28.8 79 625 125 0.032 57
50 6.9 1180 500 24.6 66 503 98 0.026 39
100 7.0 1230 600 20.4 49 435 85 0.025 50

"—6.23kPa(pFl.8) ik K13 A {H(m'm™®) ?(m’m™)., 5 : —6.23kPa(pFl.8)~—100kPa(pF3.0). % : —100kPa
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Fig. 1 Changes in soil adhesion caused by soil dressing in soil of experiment plots
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Fig.2 Changes in required energy at rotary tillage
caused by soil dessing at the experiment
field of Fine Lowland soil
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Fig.3 Changes in averaged soil size and the rate
of small clod under 20mm diameter after
rotary tillage caused by soil dressing at the
experiment field of Fine Lowland soil
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Table. 4 Yield of onion cultivated at the soil
dresinng experiment field of Fine Lowland
soil

- ELE LB BERAN ERAN ¥ B
pags B E X —KE
(mm) (Mg ha™) (%) (g/7)
0 52.6 43.4 82.5 194
1988 50 52.3 45.1 86.3 184
eeo____100 _ 485 _37.7 77.6 175 _
0 54.9 54.7 99.7 186
1989 50 49.7 49.1 98.6 172
ee______100 __50.8__50.8 100.0 174 _
0 54.5 36.8 67.6 157
1990 50 49.7 38.9 78.3 171
100 51.7 34.1 65.9 178
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Table. 5 Influences on soil crust formation and
emergence from mixing Fine Gray Lowland

soil with Pfid

BRAREBRDORSEHES (m'm™)
O(§+) 0.2 0.4 0.6 0.8
77 A vEE(ke) 1.21 0.28 0.03 0.00 0.00
75AMEE(mm) 126 7.0 3.8 0.4 0.0
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X goix¥ 0 25 25 90 %
W vy 0 0 38 93 92
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Table 6 Soil profile at the experiment field of Fine Brwon Forest soil

HfY : PIRB o 99 © JEREREHERTE B L URBH I KIUKEA

F1HE: 0~20cm, FAHR, Aok, BEELr, THCL, NEABEY, 1HA7.5YR2/2, BEEI13,
2R 20~38cm. BARYWK. ABE, Wil &L, +#CL, NEABRE T, +87.5YR2/3, BE22,
%38 : 38~50+cm, IIBCRE. Mili7s Lo +#EL. AR L. +87.5YR4/40 BEE2L,
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Table 7 Changes in soil physical and chemical properties at the experiment field of Fine Brown Forest soil

%t MEEE (ke ke™) +# =5 AHE _ JBRR  fEK EBRREn v vaTvv-
(mm) HE MW oot WL B ¥HE S Mgm?) B %N O WRHIRA
0 0.206 0.328 0.267 0.199 CL 0.420 0.38¢ 0194 1.09 0.052 0.126 1.1x10° 1.7X10°  0.272
36 0.167 0.399 0.257 0.177 CL 0.415 0.413 0.172 1.10 0.062 0.115 2.3x10™ 3.0x107  0.287
70 0.164 0.414 0.276 0.146 L  0.434 0.3% 0.176 1.00  0.089 0.101 1.1X10™ 1.3x107  0.349
100 0.207 0.430 0.251 0.112 L  0.361 0428 0211 0.9 0.120 0.121 4.1x10° 1.6X10° 0.371
pH Y& UV B CEC __ BEi(cgke™ B HERR
HO) VY vEP RBRH ° KO CiO MgO (kgkg N°
0 59 428 720 23.0 64 29 32 0.063 54
% 6.0 445 30 21.0 63 305 4 0.045 47
0 5.9 477 560  14.6 60 2% 4 0.035 46
100 6.1 471 460 9.4 60 245 35 0.024 38

V_6.23kPa(pFl.8) C 513 3 (’m™) ?(m’m™), 5 : —6.23kPa(pF1.8)~—100kPa(pF3.0), # : —100kPa
(pF3.0)~—1.57MPa(pF4.2)%(m s™) &7kt (kgkg™) "Truoglkic & 5P:0:(mgkg™) “(cmol(+)kg™) A —
b7 L — TR & BBk N (mgkeg ) WEHARIE A RRHI1988F10 A (LFEHRIERIZ19895FIH KR, %
# L, BYEY vE THEEN HoOREHI1990%10 A R EL

&+ &6mm, 70mm, 100mmORABXERE LI,
KBTI ANE L H1000m* TH 5, BITEVRIELD
AL - oA EBAE L TORE & RRRICT -1
ELRTH, EBC VI Ya, Kas¥, Y94
DIRETER G 2Tk, REHEI S SVIYa, TV
HAEDOWTE T -t

INEHDO LAY OABECHTIELORELY A
B, 3 /N AEEEEFCR-200HVCL*a*b*
HERC L AABEOMELT>To ¥ Y T AVREEL
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KB L AKENR, HEX TH13kPa (K H0.19
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Tl (B—1) . BB vEERIZLL X > TH#
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Table 8 Yield of potatoes and sugar beet cultivated
at the soil dressing experiment field of
Fine Brown Forest soil

2B k+E B £ Fvb BN%Y F B BRE
FE BE W B LR VLE
(mm) Mg ha™) (#/10a) (&) (%)
0 46.4 45.6 9.1 140 14.0
1988 3% 49.2 48.6 105 130 144
70 55.8 54.1 11.6 131 127
100 51.7 5l.0 11.0 130 12.8
AR E+E ¥¥EE RE T/R B4+ EE M BE
34 73 Wit R
(mm) (Mg ha™) (%) (Mg ha™) (%) (Mg ha™)
[} 68.4 665 1.03 16.60 11.1 4.01 9.73
1990 % 69.7 63.5 1.09 1653 105 4.14 9.2
70 83.2 69.7 1.12 1545 11.2 5.60 9.10
100 794 761 0.93 1528 11.6 5.60 9.7

%—9 MNEBLEMEIARRKICRFIELICLIB AN
vA v a RO

Table 9 Improvement of outer color of potato due
to soil dressing at the experiment field of
Fine Brown Forest soil

E+E L*a*b*ERRC L 5 REE fax
(mm) L* a* b* C* AEa*bh*
0 46.3 3.78 17.0 17.4 X%
36 48.0 3.54 16.6 16.9 1.75
70 48.4 3.39 15.4 15.8 2.69
100 47.4 3.53 15.6 16.0 1.85
L*: B a*:#HK%h b*:¥AEA C*:EE

Aga*g P EROBRSOECHLHELLBRENS
D

0.5~1.5% & [bh¥MhcRin5 |

1.5~3.012¢ (RALIBHIERRKL S
3.0~6.07 & MELCRKS

{, VWL 0H/E L HA~NE [BRALEBDREIC]
LT,

4) EBE

70mm, 100mm&EEX TV A >va, TYH14DRE
PR L Z &1, MBRENETST, REOHEK%E
Bz s b, TEROERFREREARALCEE TR
Wk BEbhic, B2 TTE (1951) , #F (1959) 2k
i BV TE AT AR E L ETY, fFY
REYREIRLILEHRELTVS, ZORTELC
o tEOHHEHBEOHEDO L ST, pHO LA H
El, BRI OMKRC X B BHEOFBRAE LV 5T
ELOHRERL T 5, ALETH BLMRIEOHEY
mEDERIELIC L > THEHEH I EHBERT
25, F+K, E+X & & cpHRHHREY VB, o8

Mt B L EDIEEE (LEEAERRESH,
1991) O FRER ER - TH Y, {LEHIEKERHTL
LETF LTl ERTRER DD, BLET-
THAEEEIHEREIREELORE Y, L LERE
Ll ko, FEGEEOSFEIEIIEL, BO
EEREUEYRE L FOPBIWULI TR TER I -1
MR (1974) i1, THRATEO -MIEMRHER, 2+
KOFEL LTRAZLLAETH, ENELETR
BtiFRE k5P KRG ROBFEHN400kPaTH >z & L
Tuwd, B4DT-LBBTE, BELKTH ZORMME
YD LEPRPIEEERLTED, &b EERKD
BtcEER b s D R fFAbR B, L LAY
4y aDNBERELL - TH-EFSBhLIZ &,
Ry v alicxs s LERTFOMERRIOPEELE
z2bhi,

5. XBRBEEREAR7LCETIELDR

1) AHEOEWERE EORBEMBER
AHURPIOINT AT, LHEFIET, METORMmO—T,
H L OEEREHN, BEMOEMERO—RCE, WHEO
VBRI ERGHT S, BrBhoBs (KRBT T
ERLBHEBELBRELX L) 3HE<hd THL) &FE
n, EILBEE DK CGREAKERZ Lo, SRR
BARCAIBWEVWHIEERAFEER AL T, &
DIFH L TERTHBED Y EL T ED, B
FEEOMMEBE EANR LR, HICBEREONRYE
MBELhEZ LHERERE L TRAELRERTHS
ezt R (1981) : At 5 EAIRER
FHEBEHOE LR, BASEEILEEREABREIHE
BHEHER) , 2 TELRBII~2mmAEL S T h
tro L LIEFRRESESC, REBOREIPENSL
o phWEBRHEERE/LTH, LWEBOELEN
RRENBED T 5, &5 LictETI—BICHEN
REERR DTV EIRTW B, FlzdZ otiRofl
DEBEIHELTEL x 5> TRESSZ WD, EFOR
ERFOIHCER, WELLAVS Y ah [E-BT
BoiF\] EOTHB OB CEEDMBI Y T 1+ &
B5BERETS, R EOBERIAL TV,

2) ABHE
INFHILROEBREER R 2+ (TREH) O
B, £+ HE36mm, 70mm, 100mmDRERX%HE L
fro MEREEIZ 1K S 0506m T, BIWOIIFL
DORE « TN EBEE L TORB &L FARCT-
Too BABRE D HEEMIE % & — 101 Lo

EEHTH, vy 2% 2FMEEL, ToEK=
AFEDIEFI MR E i, RFTHEIEFETTTHLA,
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¥—-10 XBRHERR /7 LRRE OB
Tablel0 Soil profile at the experiment field of Kuroboku soil

R BB O, B REIRS KRS (R SERTIEOM T KUK, TRRBAMERY),
%1% . 0’\’26Cmo Eﬂ*uﬁc ADIIED Eﬁﬁﬁﬁo iﬁiLo E%ﬁ: La iéloYRZ/lo ﬁgl‘lo
#2018 26~46cm, Ap.fB, BB, tHL, A®L L, £ABI10YR2/1, BE16,

E 3B 46~70+cm, IIBCE, MMk L, :#SL, IMELEET, LBI0YR7/3, BEE17,

-1 REBEEREL/ IRBK k03 LERLFH

Tablel1l Changes in soil physical and chemical properties at the experiment field of Kuroboku soil

E+& REAR (kg ke™) t# =00 BHE ABEE? BafnFIK
(mm) HE #E® vt Kt BH  #E XM Mgm?) 5 & R
0 0.18¢ 0.295 0.340 0.180 CL 0.275 0.469 0.229 0.69 0.092 0.139 1.4x10™°
3 0.209 0.322 0.300 0.169 CL 0.316 0.492 0.192 0.76  0.097 0.150 1.9x10°°
70  0.183 0.283 0.320 0.214 CL 0.334 0.489 0.178 0.81  0.091 0.144 2.8X10°°
100 0.290 0.322 0.251 0.136 L _ 0.364 0.502 0.13¢ 0.87 0.101 0.148 4.7x10"°
pH &A% VY8 CEC __a#iEE(ceke™) Wi TR

(H:0) VU VE® BIREH 0 KO Ca0O MgO (kgke) N?

0 5.5 166 2080 34.5 24 497 31 - 98
36 5.7 198 1180 22.0 24 327 27 - 79
70 5.6 — 1430 23.3 32 283 20 — 66
100 4.6 287 920 22.1 61 333 22 — 55

V—6.23kPa(pF1.8) it 51+ A (m°’m™) ?(m*m™) % : —6.23kPa(pF1.8)~—100kPa(pF3.0). B : —100kPa
(pF3.0)~—1.57TMPa(pF4.2) ®(m s™) &K H (kgkg™) ®Truogikic & 5P,0s(mgke™) ®(cmol(+)kg™) "4 —
b7 L =TI & B BKEHEN (mekg™) }
%E%M%&%ﬁﬂ&ilg%ﬁwﬂ s LFHRERIT1988E S5 AR, XL, BYRBY vEB., THRENHORL
1988105 £:HY

FhEhOFERCBERELRT >l WERO VLY s %12 ZBEEBEER/IRBRRICET5 L1 1
DOHABEDOREY, MREBEHKL TORRE AR BLUK2 2 FOWE - H
Table12 Yield of potatoes and winter wheat cultivated

T-7co
- at the soil dressing experiment field of
3) MR Kuroboku soil
RREOELOLEAFRKRER-ILILR LI, X
k> TTOmmALE B 2 Lp oo <k aEme DB AEE R E EebL BALYHF AT RHE
== timm ¢ + FHE GIE I B ELbB WLE
Holeh, kw2 LHELRA), HPDEENEEY, K (mm) (Mg ha) (¥#/10a) (g) (%)
Lo PR LT, FRSICEEE, AEELEML, 0 46.6 45.3 11.7 111 12.9
. _ . 1988 36 45.2 44.3 10.9 116 13.4
*D5y, SHE (HAER) ET L. SR 70 408 393 1.8 95 13.8
HMBrRELRRLNE -l BRBEAREIIEN T 100 42.2  41.8 12.2 98  14.3
KE ot U YyBRINGS, CEC, WHEN i 0  59.6 44.8 14.0 91 13.8

) BE, TRESE (V%K< SREVFhLE 1989 % 511 43.0 133 92 14.6
70 48.9 37.7 11.6 92 15.4

Fil o CTETTEECD -, AYHRY vEELATH 100 5.6 37.5 1.6 92 14.4
MEHVIAE ML, R E1E FE EER RE BRE
BLFERE2EBD AV, Y aD EWHIREE, FE G-

. P . . R (mm) (Mg ha™) (mg) (cm)
ThiFE-120RTLOELE L >THBR Lz, TA 0 545 84 3.0 8.9

SAMImEL. SEBOK I AFOTRNESL L 1990 36 5.29 8.05 38.2 87.7

4 v a LA, BXRBEHE THRTIERTH > 70 5.06 8.32 39.2 84.7
S v e DsREE, ELe ko TELIEELE, 10 4.5 7.29 40.2 83.4
BICHE (L*) BAE<ERL, K% (a*) EHFET VALE

LTEENE VBB s k- (B—13) o
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Table13 Improvement of outer color of potato due
to soil dressing at the experiment field of
Kuroboku soil

Z+B®  L*a*b*EBRICLIUEHR B

(mm) L* a* b* c* AEa*b*
0 52.4 4.25 19.0 19.5 ¥
3 54.5 4.05 18.8 19.3 2.11
70  56.8 3.68 18.7 19.0 4.48
100 59.6 3.69 19.6 19.9 7.25

(BHEEEBEOEKRZE. F—9+LFAL)
4) B

SHHEDI LB LM -, Fhic L5 TEYEED
HEAY v b3, TEIBEL L SLBETH T, D
2y FOMNELERRX LR, FLETIIELD
YERECEEREER S5 L5 kEEARZRZ TV
WZkiRkB, Bk, VYBEAVERETEE, £
BRI ARDBCIVETLTV S, ZDOEHE,
FADLLATEOEEN#ETIL2FACKELT
WBIZ LR, R M vakasFoRRRELECH S
THECEV LI bBHLMTHD EBbh, BiT
Ko A #DBRENEL R >TWB T &b, FF>HLL
MOBFFLELROERFHEIB/ET LTV Z Lot
WEhzd, L LTFREXRPRPHEL T LI ELD, 7
ALUREOMR EFIC I E LXK CHEL b OERELL N
BB STAERIBTEREVTHA D,

KT HELPRO—DL LTHHBEhTW3
Ny a ODNEEOBILREEETD » oo BAWHER
YOKEF % HDABEREOWIEBAEAEEIN S
AEFED, o TR I > THELIDTERNFED -
TBRAERERDIAE TSI LRk wWEELLN
5o GLANVA Y a ABEOBINN koleZ &
LRT, BHOMEEN - LELBRETHASD D
CORCBEELT, B (1968) X, R~ KIUKIED
FERZ, $EROBFEOKFEETIEBREA EVE
ENBERENEVEWHOBDAAXBE LTV, Tihb
HECEHEBENMET L0088 L E2 3 DREH
THH5, BERD A VS v 2 FRERLBIRNELE
WwWZER, +EOCECHELRCETLTWSEZ &M
b, BiE (1980) AT % L5, tHERTFOMER
UNREL Lo s L2 ELELZONS,

6. REER
A B W TRRTbATELE LR, FLoktse
BOHTFS, £2BOBC LIHIEOHIS»HETS

F—14 tBEECEESRLIENORE LWFLE

Table14 Desireble volume of Pfld for dressing
determined by Hokkaido Agricultural
Experiment Commision

FErokt# BEFLIE

K +
(mm)
HERE EH L BB, 50~100
fEEHTE
MR ESEHRAL HAT B 36~70
EEE
ZBREEER/+ RBRHECEA 36~70
BLy>

&, BXoF >ZFLCIFYEEREERY,, ito+LHE
FARBI L E->THELLIYEVLOSDTHD, %
DREFIINEHR LE WO TEDR ., HE, F+D
BN SIRL L, BRILEILHE, REaY ba—n,
BEAMBBE~OMEEV S LB LTETWS,
Dk, BAahEALLEL (BELESOL) 24
AEOEREBEFALEHTELNS X5k, 1B
SEN (EN) 2ETIR3 X5 hFRACELR
TWABEIELTWS, L LEAHEEDEL S
WThBE, BRAGLANEBR IEDLTCRAENK
ELELH2T03E5EBbhs, AFRBROBRTY,
SHMHECLEOMEEAMET T LV - R L
HALTEL, ThH L TIiEE TRERBENOKRE &
WHNERD, REHOTILEERE L TR BEER
+EM36~100mmOFEH CLEFER—14D L > TH
EEhic (CtigErdc RER - RFRE (1990) M
TEH T ABRARERYOE LR, T2 FEILE
ERFEFRSBIEESERR) . L, 1FEECLE
YEHHEL SOREOLEEM A HUBT I L2 AELT
ABEE, EEEVMONCRET L ENnEL LR
WiEA S he FIZIEBRBRI TR ET BV Y a2 DAE
i, 100mmEFLEXOF N L HHEHRIKE V., F
o, MR EBEHEKRL T LM EED L & AR 100mm
FERDBLOKRERMABERETEZRL T 5, EE, #H
E(EBCDIc->TiE, BROBEACH-TREAER
100mmTHbhTWBZ &b, GLAEERLKTS
KREEEOHNELURERO B (DRAEEE)
EREEVSLER, SREBECE-TLB5bDEED
h3, BRORERH,» LR, BEODEL RS ELTE
TEFTHOOBEELEL2 NS, i, FLHETBRIZE

AL DOEBEREC & - TRILTHH, —FlE LT, FE
FBIRS0% TRK A hab = VI0FHBE TThh
T3,

FLHEELER L RO BRI LT, JtigElE
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FRARERTCRT Yy — bRER LI, TOEREY
F—151CR L, 7 V47— b REMXIIILRTRLT,
RBRLPHEREA L (Wb BERL) 3E8FHh
Ty, CORRERBE, EEDD - 66FDER
2UEBELHERDDE LTS, LELEORABRA
A, MEBHEMZHERLETIERN0XLEHBR
E, {tLASERLEOEESRR ECBRYED TS
BRNED > T-OREMTH S, PokiEe o0 TIXFF
@nglh, FAETIELEIRBE-TE LTV 5,
o THEYEHE LML AOREX AL @B R -2
BRTIE, EBRHCELEZFMLTVSEE8bhi. A
B fEIE A LA Lic W o &isE, RRTH
BRAERESFLEALTED, ELOURMERC
LR EMIATHSEBbhl,
19BEEDOABECRIEPOFENRE L -2 &R}
TECHF LV, AELRERLERRD, BCEE
CBWTARLETELEASOBRENKEhoTc LD
B H-To RBERIORLILIIE, ELXTE-T
FEOBEANE—BITEEL T3, Lix LTEAEEK
RETHAE, HRBCENKBTEHERELPE
BEIRTLEY, COLDRBABLRELRBZ1D
TREWhEHEEIR, ZDZ &R, LtEBOBKEZRA
Brrdcl Lt hil, Ehic L 5RKEOREDR Y
CHBERE Lol b b, BEEEBTLTTRL
P EWtBEEOBRBE L -T, BRIVERYEZLO
HBREYEDLIELEBIEALD,

7. &HYIC

SEORBRIC & » TEATEEH O LI & S TRE
TOPREHHBREPL ML E R, L LELORR
EoWTIRREFOBIERII - D L2 &S,
XHRBAAALERREZTOILERDS LRSI,

Bl R ENLEERMBEL LT, ELYROBENE
Er¥EFbh 5, FALORBEMORE, HEEFEOD
e, BEMONE, BEEoRi s, ELHED
BRI EE T S 2 BRI/ NS EWEBDbRS
7, BRESTRBREHETI0RFFEELSD,
SEORIANET NG, FHREEOEILOEREZHL
pic L, {LZHEo#ERFEEC L 3 NEETHRIC2WT
LBRETALELRDS S,

BEE ARBROERIC YL -T, RBREBYREGLE
WEEAROT, YURFEBRERCHII W HITE
BT B EBAMREREE, LB TTERMBENT AL &
DEEETELE T,

3| Ak
B Bf (1968) : KUK EEBOHEH A DFERIRE, L5
DB, 18:27-32.

MAIEME - BHRIR (1978) : ENMTEBRCHTAIRE
+oSEirsESE, HEOYMEE, 30:7-14.
FEE B (1950) : EEMCRIARELODE, dLE,

17 : 169—172.
+0OBI¥HERI 1 VREZRASE (1982) : £0E
T2MER A N, pl50—153, BELRFLE, FHAR.
+EHEARNEERERSE (1982) @ HEYEEIELE,
ERE, A
HEERELY - WEERR SR (1986) : LEEEEEST.
REk, HRE, ®ER
RAOWME MHigE s | MEFXASHE (1990) : BE
OHE 1 dc#BE T, pl73~176, FEILHR, HIK.
BESBRESR (1977) © BEER - RRRBRHTEEE
(1), p24—25 MBEEWES, TR
s AERBEH (1991 © HERICIFYREOR

x—15 EI-HBe@Ts7vr— R
(FEX S RFE025, EULR65%. SHEFLSEEHF T ZEEX)

Tablel5 Result of the questionnaire about soil dressing effect answered by farmers

2% 3%} B
£ 5 E
y % % b w % mEHH M OAR
nooLom B8 (20% Ll EORE D2, EHEESD)
n

FLo@REBHE| 100 O — - T T
L S — 21 49 21 6 3 | o]
[ FEmLESBR | —_ 1245 29 9 __ 5 |BURRE 45, PR 42 wAx 2, @24 ]
BfERMRELE | — 0 24 44 32 O | W86, pUMT4, BAESO. HHEZS6, HEMRMS, 142 |
| B EEAE _ _| _- — T3 T30 _ 21 15 __ 2 |dWER 35, BT 21, MBI 20 |

HHER KM — 3 42 46 6 3 | FiXr-89 68, BiE 29, SEMELE 26
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