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TRED 5\ ILEE I EROIEETE, 55 CHBRR
EHHELR LG AHRE Lo 2Bkt 5.
—77, EETI 5 LEHW - bEko B BE
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2. MHBIUHE

D R#AE

SR SRR LR KRBT B RS CRIL R R S A
B, WEY 120ha, §EZ 250~330m O 5T
THIT S, HRKEM 76.5ha, My 15.4ha AEE
L, TEREESE M & LCBOERLTHR D, KiL
BT 8 ERIMRFIA ST B ERE N & B4,
G, BE, BEYHRY BEL W5 FEMTEE
L, BOKD IS CTREREL LcH, Atxiivr L
R, BXRE =ML, BERLBCEE L SR EE
L, FrfEllie £y v 1o HEESHL 75

T
Ao

2) 34— bHiER

MIRKEFRTE « R BRI O+ BYRER T X o
FERRET B, HEHRREM E LTHESA T
548=54 bo2mm JFORBRZHERMMELTHERL
7. 0.9mx0.9m OME =2 v 7 Y — MRREERGLE
FEORBHMOBREKILIKEE (UTER24E), ‘IS
HEOIEREMROFLEHELE CUTHEEDL, 5
Fww—5 41 10%v/v%) & (PL10% £, &
=354+ 30% &in (PL30Y% £) o4 B0
HERTHERHRAL, =27V — bR 40em DO
TERBIOSTR LI, TORE, TEAMEH 8k
RS LTCHEYBEEOZ 2T CBX T8 5
i 0~15cm ORICIXEE, Vv, 2V v L, BOB
® 200 kg N/ha, 150 kg P/ha, 150 kg K/ha % #j—
WRALL. 0%, HOESEBEEKE GEL: 9%,
BAs4 40%) WKkHRELLE,THE 10k, EEE
300 cm?® DARBPEER X A\ TH—co ¥E», 3B
DITEEFVERLBELL. Tihbb, £IECERE
EAE (LT NO), EE#HAE (LT LO), SEHML
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1% FHENS X ORERO LEECIERRS ST GLARD)

" AlRafEE A

e i o ELT A

Eﬁﬁ—t{ha LROBER £C ﬁN (Bir{i'fzﬁl)) (mg/lOOg)
(em) (%) (%) (ppm P) K0 Ca0 MgO
B OB i 0~10 1.80 0.11 50.1 3.47 50. 4 4,2
10~20 0.49 0.02 21.3 1.21 77.2 2.4
30~30 0.14 0.01 3.3 1.35 14.1 1.6
T E 0~10 3.04 0.19 39.4 6.40 122.5 9.3
10~20 0.66 0.03 15. 8 1.75 67.6 6.6
30~50 0.48 0.02 3.3 2.16 3.7 1.5

B (AT HC) o 3B UBER & 7T 7.

£MME O HEFE, BERE SHSMREERS
BNCRIE L. ZABKA fko HikTB#BLT LR,
1986 £ 7 J} 24 EICHIHAEE E S EHRZITH T S
PEAER BRI v s E= (Eleusine covacana
GAERTN) % He¥i7- 0 3.24g $F@ LI, #HiEd B,
BRE b omEI VKL, v v D
HIm W] AT ERATD b HEER 14 B HOH L,
BEORE T L, 80°C 24 FEIABELER B Ly
P Lic. oL, BERBhIERITCREOWER
AP AN

3) TEMBIEEE

BEEN  REBELENER OIK-HI D = A v
<, BUbTAT v v ABITIAR Y Y v F - RRFIITD
W, EGE ARG R R L BRI RD .

SRR ¢ BSAAE R FE LRSS RAYIE D,
IR EEE AW CREEL

LHES AR ¢« HEEE X Gl 100 em?® B FEE
SRR LT A= (DIK-1110RIED 2 v TRl
LT

EAFE I EOREE © HEIE S ICRKRIC 5 AR EM A A
L +ismaEihikst (DIK-5100) R C#lE L7,

4) LENH

WA BREESSE O NEXKS LKL T, ¥
<=, PRI DPETE L.

B (C), F (N) BHAE CN = -1tk hE
B, WHEY v (P) 3 Bray TRMHEK O: 7 %8
frel 7FVERTERLLE. FR, WHREBAY YL
(K), #rvyn (Ca), =7xvvs (Mg) ik 0.2N
HCl fhw (1:5) 2K TLXXEE, Ca, Mg T
WIRFREEEIC X b FIE L.

5) HEMESH

Nigt 3 Ismir A 8—AET, PkiEge) 77V
W, KLkt EE, Ca, Mg WRTFRIECKEELTES
Lis. 7ols, LEEMBMRAIERS RE, LFE/TIZR

weie Lk,
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D B#HAE

(1) IR pe s« HORETH & BRI DRI O AR IT
iR 62 t/ha, HUREHLC 80 t/ha & BAE L
CH ST EN - 7o, WEHITE FIE BN 7B 7o
W, BELEEHTIA XY T VI4 75 A, BIER
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r—A—OEFEMEFR TR D, HREDBRRE
RBizotehd, Thbd HELTH RERERO REXE
¢, HEREWWILEL W7

(2) bEeseik : F e & ERE o LEERE IR0
R GEZ R 1 FTR L. WEhOEENS &
BRI FBEOEEEEL, 0~10em TirLE<L 30
cm LFTRZE L Erofe. BREMOEEMSEE
RIRE & B L TR P TOREN - 1208, N,
K, Ca, Mg Tizfh 1~2 & &<, Toffiimie i
0~10 cm TEZE 7. —CEMC i RIPBEHEE
FEREEIET 510D, BEHLIZWEE TIRECER
Lo kbbb Tnaas, HEdciEsBHLT W
PTY, HEMOER~ADOEFITDLNT, LD
MO TELHEM CTHRRT2 HREDERT L EE o
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BT LIRSS b LT, TEOBRSERNEE
B E OB E TOERIZR » T35 & XFE T2
-7z

(3) i Bt ER OBMRIEOEE IR
BIDIE b0 E A E L, MEMETRREENE D)
St CHITFHERES B0 ZRTH - T Lb
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BNEETThhicholcl EILL B EEL DR S.
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LHENREE (cm)
TR EE S FREHY
HIR BRE - RE O M
RiehD—— 3 E R RS TR T

BELT RKER T 0.08 cm/s (0~5cm), 0.10
cm/s (5~10 cm), 0.12 cm/s (10~15cm), FHEH T
0.95cm/s (0~5cm), 0.25cm/s (5~10cm), 0.15
cm/s (10~15cm) W FhoLEETCLRER L b ik
BEHTEL, FO£ITEL 0~5cm ORBETHEE
Thote. BEHRIIMEERT 47% (0~5cm), 57%
(5~10cm), 54% (10~15cm), #REHMT 45% (0~5
cm), 48% (5~10cm), 42% (10~15cm) &\ Fho
TEECTHREM L ) BRERTEL, ToERELR
HWET 5~10cm CTHEECTH-7. LEEIJO|-HEE
BT EM T 24 mm (0~5 cm), 28 mm (5~10 cm),
22mm (10~15 cm), FEEHT 18 mm (0~5cm), 24
mm (5~10cm), 20 mm (10~15cm) & sy,
EE bR T 5~10cm TRLEL, WThotE
BTHLHEM L » b TRV EREYRL, TOHEMT
0~10cm DEITELRFEETH -, KHERILESR
EREFELOEREZR L. i, HE#HSEORES
WOFR, ftbzil, 10~20cm DOFEXT, BEKEMT
HR 6.3%, MR 24.5%, vab 41.0%, ¥t 23.4
% THREMTITHEDY 10.4%, M1 29.2%, v b 33.8
%, ¥t 23.7% THY, HHRERSFEMCEED
PHWEFENMEL, VI OHEAENE ERANE
YoF (A

Lcdio T, B E#h criEfch <& < 0~10

cm ORECLEEE, BHERIGL, SHERLBEZR
DB Te EDBHA R b, DAVIES 52, HiEY
ERBORERYE. IR ER TIEERNERIC
Eod B\ Bir— vy FOFEED LR, &
LDz EnD, BERERMTRESOBEIC L - T1iE
WEEIHBL, TOME, WEOBRIENLR L
b, EEEETEHIILTAZ EaRBELL. L
Lishib, EROEMT, FHEOEF L LEOYEM &
OBRE T AL, B4 ERIEMCEISE L T
DIBDEFT L. £ T, HEMEEUAOER
TEARYFA—DLM LD L 510k E LT,
E#LEBTERIS Y27 =04, LLRBROK
E L L EEY L OBE AR L.

2 ALy Y—bERER

(1) Eipieek : e EBORNEMERIE, ELT
ZAES 63.3%, MRS 26.5%, v A b 6.6%, Kit 2.1
% LMW, MWEENELIEL, shit =54 %
BEET 10, 30% #HEMUCEE, HBPEE 1 PL10
%, PL 30% XTEDOBD 67, 74%, HBibix 23.9,
18.6%, /A M3 5.4, 4.6%, ¥+ 1.9, 1.5% &4
W, MRSEI L, HENTHE T Thi
JUT, BRI 7.6%, MW 35.4%, v b
33.0%, K5+ 23.0% &, vArRHLTERD o
7z,

EELABED 5~10cm ki 5 BREK, HE, =
WA E 2 Moy L.
BIBHIEEDOR G EEBET L. Fiot8
FE&Phzin &, 0~5, 5~10, 10~15cm oJFic, PL
30% + o NC K ¢ % 5.3, 4.6, 5.0cm/s, LC KT
12 1.4, 0.8, 1.2cm/s, HC X1 0.5, 0.6, 0.6 cm/s
Lk, 5~10cm BTRIEFEDOHENZHE  ZIF Qi
Z OEEIMMD 3 LETHRABETH - ohd, EEITLLES
BREHOERTRERER 7 >9E+L>PL 10% +>
PL 30% dolEic k&<, &< wER 7 £Tix LC, HC
KOBKHREIE LI EVETH .
TEEEREEOSWEERRL, T, LEERH
kD&, 0~5, 5~10, 10~15cm o J§ i©, PL 30%
4o NC K = 138, 14, 11mm, LC X T 16, 19, 18
mm, HC X¢ 18, 23, 2lmm &, \Tho FEXT
b 5~10cm ETiRdm<, ZofnEz PL10Y &
UBELTEOREETH - FRBERs7+0+EFE
BEECH>TEFLEDY, WThoRLEEL L vE
Mo,
SHEBEGEEOBEVG EETL, i, HEFE XA
5L, 0~5, 5~10, 10~15cm ODJEw, PL 30% +o
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1+ \,\‘ - s
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s0f | | % I
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20F B RET LEERONE
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Y ~ " 0
F\N \l‘—’\ [
il 1 L l, &
=
=
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N

(1L []

o 100
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0 = &
\’4

|
2
NCX# 100 & L7

oL LT (1 [1 3
=
_@ 2: \\' T ]
TE ot 1 Unpo Unn oo
NC LC HC NC LC HC NC LC HC NC LC H

C
%3W v=s =0T, BNEHE SRRCRITHEEEORE
NC, ME®K ; LC, EEFK ; HC, WEHX.

NC X 36.3, 32.4, 30.2%, LC [XT 27.3, 25.2,
24.5%, HC K¢ 28.1, 24.1, 17.3% &, WTFhoE
X TE 10~15cm THRI/PNEhot. ZOHERENE PL
10%+, B8+, BErs+L0, HY, #MREEOEKGL
HrlHEETH-T.

CDXHSKEF LT, HEWEHND ZWIEDS
b, BEEAK, HESHERRELET, BELEHER
FERL, ThDHLDETH DI EFOBEITHEW-CHM
WEBEDEWTERIEETH-o. FLEBCLISE
BB D T HET 5~10cm D EX TR k¥
, BHAEOKREL LI —HK L

(2) varsrc=0FfELEER: Y27 =08
EiB, BMEHERS IOLERE NC K% 100 L L7
FORDODMHEXEE 3 KR L.

e pE L PL 30% £, PL10% £, LB+ T
1z NC Rt LlE<, LC, HL KTEL, EEDE
WE S EMCETF L. NC X4 100 & Uizt
mezapEr HC Xtk PL 30% +, PL 10% +, #
B TROBD 42, 40, 29% Lith, TOETEEX
WELTRIKREN T, BEIE TR NCROEYE
WD FEOBEFER LRRBE LELIEL, EPER
FEEBMBICL > TR LA EET Lish ot

vas =ORBEYERFELIONCRTELLE
Moirz &, PL 30% 4o LC, HC KCiEREENE
ThotoZ ExB &, HERLBERBOERERL
7.

va s E=DLBREREECI T, WTFho+ET
FELETL, FOETE&IFEELSPLI0Y £>
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158 H A - g it 4
2% vas == EROBERIEFE (% DM)
) SERERLS SR
HREE MR
N P K Ca Mg
PL30% + NC 2,70 0.58 4.67 0.8  0.42
LC 2,15 0.53 4.40 0.93  0.44
HC 1.86 0.44 3.51 0.95  0.47
PL10% + NC 2,06 0.60 4.93 0.76 0.49
LC 2.53 0.64 4.92 0.72 0.32
HC  2.64 0.46 4.42 0.72  0.48
g, % + NC 217 0.63 478 0.74 0.48
LC 2.42  0.59 4.60 0.70  0.54
HC 236 0.39 3.8 0.70 0.49
Hapy - NC 367 029 474 1.94 0.43
LC 3.65 0.31 5.08 1.95 0.45
HC  3.57 0.23 445 1.74 0.38

3 LEPEYEE v = €0 R, RBEYE

BIOLBEREOBE (n=12)
BREAK [ AR
H - ERES T 0. 826%* —0.678% 0. 677%
BREYE 0. 730%* —0.578% 0. 647%
£ B R 0. 908** —0.639* 0. 733%*

* O 5 BRIV HIKETHE.

PL 30% £>AR 7 LDJEICKkE -7z Tz, PL10
9% 4, mEt, BArs4+o LC & HC RoZ1HET
o,

vy =0 EEERBS EEER, %LL}{R k ?1)
E#HPE WG EP EKTERTT3EEIED bR,
7AREF LY 27 €= DERS B R IIMO o:t
BICHE L TN E Ca TEL PCEWEAREZRLE (68
23). Lalhkdb, WIFhOoEBEHEEARLRZITX
HHEFHERZRTIZEELS o7,

(38) 4B Lrv =27 cxDhFEOME  BR
@3, TR, Q=L va 7 ez B3, BgmpE
BIXOLBELOBERY RS L, EIRKFRTIHIG
BEGE v c=0 B, RIMZYE, 2ERE
ORI BORD 0.826, 0.730, 0.908 &\ ~Fhd 1%
KECHFHRTEH W HEEZR L.

SAAER I B, REEPEE 5 BRETERL, £
BWRE1IZKETERTH Y, BEIXTNTS HKRET
BEAHEARD LR, ThADOREEMNS, vasy
=DEF & LEYERYE - OBR T, BRI WE,
SHHED S B, EBRHRAE Y =7 C =DM B,
EMEHER L ORE LOMREVCEBEARED bR
EZIC L AL E8YHEDOTL LEYDET I L T,

BEEHCBBINECEENMET T5 EMETRITLY,
BoOEEMNBEEIN, NP2Kit L oBSRIEEMET
LB aFRIEIh B Eambh T3, Las
Lsh s, RERTI, HEMGELTAETTHY,
BRzsz4+0 LC, HC RuEKRL & BRBEETREBZ
CBRFRIHEL el (B2, EECLA N, K&
EROETOFho HEE L /INEhoe (23R,
—%, FETESHEENERTSE, Bool, HMERN
D L0 REILRTRY, AERTY R
DE[mM L. TRk X, BRIEEO RR
2, EREEERTEEH LI WP ORI EEKSR
BAERBLCESEEFTRECRILICEEZ BN A.

FFER TR O FE R, EEBREE ST AL
BRAMURNTCRATAENE, MDIRBARIHT
AL D &lehih, HEEOYIERYLEEEEH, LR
DREEPE, ELRIABROSMPEG L SITEE X
NHEEZLRD. Thb CEIE LM & 2R
25 L, HEFEEBIMIRT 5 B0 RIER
RL, SHEZRIBRELRRL, BRARHIIRO Kk
IRE, ILTHMOELIERRE LICREE RS 5
LEZBND, TDOZEN, Y E=DROKELR
SREPEVCHBEERR LACBHO—2EEZBRS. &
72, BRFRIR EIRRE L DBIRII I ERED RERE T
BB EVPHMbATEY, HEREDELIEEL
T HEAOFAITEILRRFYET S, LHLahd
~&K¥wﬁﬁ%w@@%mﬁzm?,*@h@®mm
HEROIE L FEI T A ER T, BRERIIES
FTreORBREZEOLIVIEZEL V5B EF 2 bhic. X
Sl L EEE S B TS B I T E, o
FEEDESDERNED o Eb, SBDERSL
DB TLHMTERECHCAIEEL LTRBEEELD
hic, 1ell, AMREEMEZREFTER LD, &
K E R bleh -7oh, BRREZZERSREER &
S TRELLEHT A1, EFELMETOBKIGRE & i
Ky & DB RSB EILKBRNEET 2.

4 B B

KERWE CHEChR IFREDOBEED D, E
B X D HEOYBENSEML, WEDEBFITRR &
A, T O KFERBEO LEYE - (LSO B
BOIIE, @ WEOATE, & {WWIERD FE & LEyH
M RiET BEREOPEL £ L 0MES @ HiEpE
DEAERTEEIRIBEC O W TRFE L. TO/RKE,

1) HOREN TSR U UBERSEE T
—FELERAPED bl »ichy, L 1TFERE 10em

s
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Soil Compaction Effects on Root Developments of Grasses and
Some Soil Physical Properties

Kenji KouNo, Shoitsu OGATA and Susumu TAKIYAMA

(Fac. Appl.

Biol. Sci., Hiroshima Univ.)

Soil physical properties of grazing land and meadow may vary due to differences in management

and animal activity such as animal trampling.
forage crops.

This may also affect the growth of the cultivated
To evaluate how soil physical properties and growth of African millet (Eleusine

coracana, GAERTN) is affected by soil compaction, three levels of compaction and four different

soil textural classes were used for a frame experiment.
permeability, three phases and hardness of soils and oxygen diffusion rate were measured.

Soil physical properties such as air
Total

root length, tops and root weight and their mineral contents were determined.

Similar parameters were also measured for grazing land and meadows.

In the frame experiment, soil compaction increased the solid phase and hardness of soils, while

air phase and permeability of soils in the upper 10cm were decreased.
weight and total root length of African millet were decreased by soil compaction.

Similarly, tops and root

Effects of

soil compaction on the soil physical properties measured varied depending on the sand content.
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Regardless of level of compaction, the growth of African millet increased with increasing sand

content.

Significant differences were observed in the air permeability, soil phase and hardness of the

upper 10cm of grazing land and meadow, while no significant differences in their soil chemical

properties were observed.

Coefficient of air permeability of grazing land was observed to be lower than that of meadow.

However, values for soil hardness and solid phase of grazing land were significantly lower than

that of meadow. Forage fresh yields in grazing land were significantly lower than that of meadow.

Coefficient of air permeability used as a index of soil air permeability was highly correlated with

growth and total root length.

Among the several soil physical properties considered, coefficient

of air permeability was the best index to measure soil physical properties in relation to growth

of African millet under soil compaction.

Key words air permeability, root development, soil compaction, soil physical properties
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