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(B2 g /cm)
K ks 5 ~ 10 cn 20 ~ 25 cn 40 ~ 45 cn
C 0.462 + 0.013 0.514 £ 0.043 0.572 + 0.058
F 0.503 =+ 0.013 0.548 £ 0.017 0.577 + 0.041
S 0.546 + 0.010 0.626 + 0.049 0.512 £ 0.098
T 0.518 &£ 0.013 0.650 & 0.020 0.578 £+ 0.009
T, 0.523 £ 0.011 0.717 4 0.008 0.617 £ 0.053
Ts 0.526 £ 0.020 0.737 &+ 0.019 0.716 £ 0.068
E 1) BB 4 RRIE 0T + BEERE,
2) BEXoHEEIEORELL Lz,
BaER FRABXOBREKE
X S 5 ~ 10 cm 20 ~ 25 cm 40 ~ 45 cm
c 41.7 ~ 46.5 % 44.4 ~ 52.0 44.1 ~ 53.8 %
F 41.7 ~ 44.7 43.3 ~ 51.4 43.4 ~ 52.7
S 389 ~ 41.7 39.3 ~ 44.8 44.5 ~ 49.6
T, 38.6 ~ 43.9 40.6 ~ 48.8 45.4 ~ 54.5
T, 39.2 ~ 42.6 40.1 ~ 46.3 457 ~ 54.9
Tg 38.3 ~ 43.0 39.1 ~ 44.9 40.5 ~ 48.0
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#H5%Kk & K O qc fE
(B47 : kg/cm?)
pr~X c F S T T, Ts
Sem | 1.2040.21 | 1.18 £ 0.18 | 1.18 4022 | 1.10£0.21 | 1.24 £0.25 | 1.20 = 0.24

10 1.324+0.11 | 1.50 =0.39 | 1.48 £0.34 | 1.48 £ 0.49 | 1.46 =0.21 | 1.52 +0.22
15 1.50 £ 0.29 | 2.46 = 0.46 | 1.48 =041 | 3.26 £ 1.50 | 4.42 +£1.60 | 4.24 = 2.18
20 1.70 £ 0.53 | 2.98 =0.79 | 1.62 =059 | 468 + 1.60 | 7.10 £ 1.89 | 8.23 £ 2.83
25 1.74 +0.68 | 2.42 £ 0.563 | 1.76 = 0.69 | 5.08 = 1.95 | 6.62 &= 1.73 | 7.60 == 2.49
30 1.74 £0.78 | 2.44 +=0.74 | 1.92 +£0.81 | 578 £1.93 | 6.76 ==2.08 | 7.32 = 2.76
35 1.78 £ 0.71 | 2.66 == 0.94 | 1.96 £0.72 | 6.14 £ 1.74 | 6.62 = 1.80 | 8.58 4= 3.38
40 1.86 = 0.82 | 2.62 +0.93 | 2.06 = 1.04 | 6.74 £ 1.21 | 6.74 == 1.47 | 9.10 = 1.95
45 1.80 £ 0.78 | 2.60 = 0.92 | 2.00 &= 1.21 | 6.98 £ 0.50 | 6.94 +0.96 | 8.16 = 1.39

) EROBETRBIIEAIC BT S b RERHE DY + BERE,



XRRBEMEE

2 33 %5 (1985)

7 2 BEBROERDY qc EILED B d,

2 ZUTUDEFIRR
FHORINERD= v Y OEBRREER Lic, £#K
DFTCHREVEADSEK LHNID Ty KL DH T, £
DOEN164cnt KERBELR oo + 77 2 B THE
Lic T, ~Ty ROBE, il K2 @ ThEn 7,

¥io, BEEENSWEKE CRENEL 15 2 LoD
5Nz

FEORIEARZ 5.1~ 5. Tem, REBPRFIT 2.6
~ 3.2 coDEEDETH o7co T, ~ Ty KOREHAL
LR, K LR L2 TAE VY, TLTC, HiRh
FEEHOS VKL, BERAR L PREBETKE RS

Fok NERCBT =V VYOEBRR

X HEl m B B B ¥ B | BEEAE | BEhRE | BRERQ | BEER O
37.0 “®| 2860 | 2013 ¢ 5.1 @ g7 om 7.83 14.42
42.9 314.2 217.5 5.1 2.6 6.37 12.22
43.7 370.7 239.3 5.3 2.9 7.01 12.51
T 33.2 302.9 221.8 5.5 3.0 9.64 17.39
Ty 30.6 302.7 225.8 5.6 3.0 10.99 19.48
Ts 27.3 292.6 226. 1 5.7 3.2 13.44 22.34

E D BRERQ = BFPRE/ERX 100, BHHEHQ) = BMEARE/RE X 100

2) FEAF 74 ~ 80 @G

TERRD BN, T bk, FEROBROBEICHL
OB TH B, WIHEENL FRBRNT, T, Kok A
EER Lico ¥/c, BUERRBRRICHT 3REO®T
BB, MROBEEL Y MBRT, ~Tg KDTH, C -
F-SEIVKRERMBELE > TVD,

HWEIF SKARAT370.79, CKA286.0g &
ThHofeo P77 FEBCIBIBER (T, T, - T K)
LIBSER (C- F - SK) LOBREMICHE, BEOLS
R BIRER DA SN o T BEEIIRR - REICHE
T5L, ERMOENWNED 57, 2B, SKITRE -
RE - EBHLIBATHY, FROPTEBFVIRRTH
7%0

3 R - BERLG EORESS

EFR - kR - BEORELNSZ, FTROLBY
THDo £, ThoNRENZIOEHE 1 ROEHIC
R UTo HEROEEROEGEASD L, C- FKIX80.0
~86.3% LEVMETHY, T+ TEA10.0~13.8%
EBARICENMBETD - foo RBFEABIEX SKA 46.3

BLiY, EROHTRSE L, TOBERFEEMET
+7 VA4 T BBRHCA Uz RO H B & 30 ~ 40 cn
iz LTz, T, ~ Ty KOBRREEIGE, 8.8
~163%THY, b 7 7 2 Bl CHEAEF Uiz Bl
INSWETH > 720

BT T, » Ts XA 73.8~82.5 % LECEVRE
ElE L oTco ZLT, THHDOEMBOREME L

FIR BRBoLEBR



FRG L HEEENREROM TR R e

BIE EWR R ERER L odls

2P Ewmm | ow om | zwe
C 80.0% 20.0% 0%
F 86.3 10.0 3.8
S 48.7 46.3 5.0
T 65.0 8.8 26.3
T, 10.0 1.3 82.5
Ty 138 16.3 73.8

) BEoOFERRICOWTIE I ResaR
nNZ ks

RTHE 15~ 20D FED Bico 77 2 BT
Wi C - F - SKOEMBREESIL S 9L TTHY,
Ty = Ty TGRICHET 3 LFFIDEVBETH - 720
iR, CROBE, ERRRERB/ELRD 570

E =
WROERIC LB L, + T 7 2 HRIC X AREROR

RIZEBER L V&L, $BEROFTR, ZoR
RIC Ty KT, KT, RO R M S0023 Hhvic,
—77, BHRRAR - PR L RMERNE, B # o
FRAGRD BNT VB, %70, HBEEEORETHIES
RO qc {EEBEMICAB L, T qeflixC SEF
R<T B<T,R<TEDIEL 72 - T 5o
HHEEP L, qefERKEVWRIEE= v vOREIE
{, MEPKELRDETELDe L7k T, HEHE
= v vORRBRICETEBI KRV O LS
Shdo B, WHAEEE, ZOMAVIE Vg EHIED
RERTHDZ L FBRL T B, ZORRELF
EHRB/ANTHD, FEROqcfERC SELY BHFARE
WZ b EEZDE, MROZEEIR LTS, Zhidt
B O L ORBBIRA~OFELY, BoBER
Wk BHBOSHVKEN i LBbhD,

qc ERRENT, « TRk, BRI HREFE G
A, MICERENER ISV, ZLT, 0%
WROFBEMER, 2T qc HINEAT HHE15~20
il 72 > Teo DD, HEEEOE{IEARD

Zhbo

FEICBE LTS L EBEE D, SKO qcfliid 2ke/on’
LIFCF T« Tyr TeBED qe fEX D/NEWR, IERA
REFTRS LV, ZHEY 7 V1 7 AR A Uit
PFOEFBGT, = vy VOERDERAIFIE Lz
DEELBND, 4B, CORGIHR 075y s
DEHZHE Lo

BORIIIRE - B - BBER Lo t RERERTH
Do BRI ~ SEHMOBIEZHRNT, MoSTORIE
RREITHERENRD b, RMPRE - BARO t1f
R, Ty~ T E0% 4 LK L OISO KRS T
HEENRENTVS. L L, T+ T, « Tg KHA
OHFEL C-F - SEHAORE TR, 2@ TEEZE
BRONDITE R £z, BHEROSE, T~
TeEDE 2 LILXHE 02T, ZOHFEEN1 K
ETRED BN TWD, Th DGR L VN AT
&, BOMCHEEENR= v o v ORTIRICEE LT
W3 EERIND,
PLEDEEENS LT, HEEER = v o v ORTE
RIZEEL Q0B g, ZEBETH S, FARBRKE
PHT B L, EERECRBWTREZBEIMR 25512
qc BT 5~ 6ke/en’ LUF, BAREEE T 0.65 g/em’A T
OEBENF LT B LBREND D qo i, Hih
THE LAV OBELIBER U TH D, E7r, HiR
W, —BICKREECEE L ST 5 1E
(0.75 g/en BT 20V IS MEE 72 o T b5 7 4K
WRCRE L HEBEET R, = v volRBEFEL
LV BEANHD . LivL, ARBOLHROG
TREPFLLZSOLY, BBICRENNS A Tch
O (E TR PEEENC S - fzo T OMBICKT B8
FEAATH 0T, SHORFRBEL Lz, i
BRI SR OBSY - KGBBORY, R
A ST 2 MEEIRH ORI E S 72 5 L EbIT
wa' M Lt T, SBRIRBOZERES ¥
Fe—A LT, HAOBERE = v Y ORIEBHR L0
BEERTILERH D,



KRKBELHEE

% 33 5 (1985)

®BX MRE - RBE-

BEERE LDt RERZR

SR FH | o®m R | BRERE | RSEAR | HEEERQ | BBERO
c — F * K — —_— o % ok
cC — S * ok — —_— —_ —_—
c - T * ok * * ok * ¥ * %
C — T, * ¥ * * K * K * ¥
C — T EEY * % * % * % * %
F - S — * K — — .
F - T * ok * % * % * % * %
F - T, * % ¥ % * % * % * x
F — T EES * ok * % * % * %k
S - T * ok — — * % * %
S — T, * ok % * * % * %
S — Ts * ok * * ¥ ® ¥ * %
T, — T, * —_— — — —
Ty — Ts * K * — * K * %
Ty, — Ty * ok — — * * %

E 1) «H: 5 BKRETHEEEDLD, *+xM: | BKETHEEZHY, d-f =148~ 156
2) BHERQ - QI onWTITE 6 R EERBOZ L,

= #

KE 5 7 2 FIIC R 5 HEOBEL (BEL) B
&, BROMTHIEEE LOMBEL LIERT 550%
Vo BHIHEEHIZ VT, ZORER Lk X 2B
FLid, AABRCHEBREORS I AR = vo vk
v, HEEENRLS 6KERIFAEL, = v vo
BRI & HERBEEE & DBAR AR Lic, ks, HEE
BEDEEi: qc fEEAV,

FRERIUTOLBY TH B,

1) P57 2B CREMBE LZKR (T, » Ty T4X)
ORKEE, EBHEX (C-F-SK) XdeTh&l,
¥ 7B B UK ofR T, BEREOESWKIE PR
BROPEL LB LRD b, i, BIEAR &
REE L RBIERUL, EEER LIZHOBGRIAD 5hT

Who INHDFERIE, HH5ED qcENBART, qcfB
PREVRKIRE = v VORTHRPMER TH D L &
FHRLTWS, £/, HEEEOELNR = vy v ORE
TARIZBES Licb 0 BRSNS, 2B, =Y vOR
E-EHEL qc HLOMICE, —EDBREAR LN
5770

(2) qcfERAENT,  To KT, EFHES10.0
~13.8% LMRKIZHA~D 7 {, RN 73.8 ~
B25%L %W oTz0 F LT, ZOEMBORAEME,
qc fEPEAT ABEE 15~20 cofflicEP LTz, L
75T, ZZTH HEEEAEMAROFREICES LT
WHHDEHEIND, BARFBEZAL, SK2346.3%
EEXPTHRSED 5Tt UL 7V A4 7 HBRHCE
Lz i DZERAES <, FROER GV Liz/cd b
Bbhd,

— 100 —



RO | HEEESREEOM TR R 8

(9 BB « BARO t BERE T, T~ T,
B0 4 LARIK & ORIGOKRIT T, BEEVRD 5N

oo =7, T,~Ts KHP, C-F-S KEMORET
i, 2EFCREENROLNBICTE RV, %/, B
FBRIZOWTIE, T, ~ T KL ERIERM L & Tiz,

1 BAREETHBENRD bhi, Lizds - T, Hathic
HTH, TEEER= vy vOBRBHBRICEELRTL
T LfEESh 5,

) FEBHERPOTDHE, = v VORBEIRY
TRARBEMIREZES121E, qc {ET5~ 6kg/cn’Lh
T, BREETH0.65 g/’ TOHESRELT S I
RBEND. 20 qcfliz, FHE 0BT £y 0%
HLEERACETH - 720

X [

1) SemEFE - LEoWEKE, 14, 4(1966)
2) JIGEREE - WS - ZREB  ARE, 38, 1719
(1963)

3) JIREE - HEN - ILED - MEREARGH
&, 23, 53(1970)
4) REFH - =R - SEMHF - LEOWEK, 9,
38(1963)
5) BAEZE - =FH  BKRE, 40, 1265(1965)
6) ZREAAME - KIFFIZ @ XKEFEM®RE, 31, 79,
(1983)
7) HREH - KR @ E, 32, 53, (1984)
8) RILRNIULHRR FERLE -2V .=
Vv AT e TRy —, p. 255 (1976) BRI
L&
9) BHREENKERFEFERE  BaE3mE
BRI, p. 64 (1977) EMGEHES
10) R. Scott Russell (HAPHMZER) ! FHOER
&, p. 223 (1981) BRI LTS
11) HEYEPFRRE - HEOWEMYE L EYLET,
p. 11, p.41(1979) EEE

— 101 —



EANBRFEMEE % 335 (1985)

‘Studies on the Relation between Soil Hardness and

the Underground Part Shape of Root Vegetables

fil. On the root shape of carrot

Suoji Moruzumi and Kazuji Osaxs

The phenomena of soil hardening with tractor utilization have heen indicated the
problem on the various crop growth by many farmers. This paper deals with the relation
between soil hardness and the underground part shape of carrot in the six experiment plots.
The soil hardness expressed in terms of soil penetration resistance values of cone penetro-
meter.

The results were as follows.

1) The root length of the plots (T1, T2 and T plot) trod with tractor wheel was less
than other plots (C, F and S plot). In the plots trod with tractor wheel, its root length
became short in proportion to increase of tractor tread pressure. The root diameter and
root shape index (root diameter,root length X 100) were recognized the opposite relation
for aforesaid results.

2)  The ratio of normal root shape in Tz and Ts plots were the small values of 10—13.8
%. On the other hand, the ratio of deformed root shape showed the large values of 73.8—
82.5% in these plots. The large majority of occuring point of the deformed root were
observed at the place where cone index increased. So, it was assumed that soil hardness
had influence on the occuring of deformed root.

3)  The statistical analysis about root length, root diameter and root shape index was
conducted between six plots. There was significant difference between T1—Ts plots and
C—S plots in the aforesaid items.

4)  Synthesizing the experiment results of this paper, it was infered that the soil hardness
influenced the root shape of carrot. Therfore, it is desirable that cultivated soil is the dry
bulk density below 0.65 g ~cm? and the cone index below 5—6 kg, “cm? in order to get the

good root shape of carrot.

(Sci. Rep. Fac. Agr. Ibaraki Univ, No.33, 95 — 102, 1985)
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