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BB~ V7 v, $H, B0 INERTED L D%
RFERETER LT,

2) WtkosRHk

TEM I AMIE & RERREE A, AR s - T,
R A - ¢, FRERI0B (1978 » 7942),
ﬁéva&(w%-mﬁ)ﬁmfi&%fg%b,3
DIRTES SR, EREO 25 LI,
SRy VX — A0 RE, MORSIBRS® B
WEEFRER) B VST FEY S VB, AU v A
BRKE, 2w a, =srxovan, 8 ~vhy

FERIBEABRHE #4558

9, EHIEFREEIC L > TER L,

FROS B

TEHEER B (%) R0 S5YEREET 5 SRR
L, BBLICEEC Ty V8 — U REBIC L b &
B,
THEEER V= v I/ BER IV ERE L2 E T
DABHEREE LT,

FASIARBEE 5% « FTEF MR OERT LW Yy, B
Y viEgh Yy v AR EK (0.05M, pH7.5) 2%, A
KWL LDEHSKTERL, HBLAKCOVWTST v
B TV VIR D EED,

THEpRREE R IR & AR R T - TB S
R OWT 7 = 7 — A2 20k VEBER L T
EE.

7 vE=TRRER  FEAYEOERT LD,
EBRET V2 — B LB, 78% 7 N2 — VK
REML, 2 vy BB X - TESR,

I RHoORRE

I &R, ik, TESKHG

L B RT D4 P RIRILLS. 5°C (197748) & HeBe iR g
IRRBHREEERT V52, EREKEIT1351m (1977
g) LHEMA L, BEHERY 9 ACERKEDORH
2/3DMERLTERY, MOBHIERELTHS,

THEHT T AROERETES MBI BT 55T, K
BHOBH0mOEEECH D, MWL ER CEbT
BEAERL, HRMMRBER S b EESICA T
FIARCHHMLC B, AFIOEITEL, WEIEEL
OEFTHTRCI L - T B, HEITERENRILL
THBE L, VWb B T3t BELSSH LTS,

2 NIYMORTB/EROVICTVESR
SERER & IEIR

H1E FEBOLIA S O LB OB LA

: = B EMEIEEE ma/100 A K

B + o & ENTS pPH i 428% B CEC /1008 AR
H:0) o % mg/100g me Ca0 MgO K0 %

A PHNEELBEME SL 7.8 0.82 0.042 102.2 7.2 267.6 22.0  50.4 132
B = e o~ 7.5 180 0.071 100.1 80 2632 17.8 15.9 118
A& ” ” 5.4 1.27 0.1056 185 6.1 52,0  27.0 18.0 30

). 0~15cm D,
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7 A ERERSSAEEE X D KA MR & LTI DS RuE
T, #EVfThIL T3, Biff GREMF) R~y
Y, Avd v EoHEN TR TS,

~ A ORBEITHYEST, FERIAL -+
CHERELI2A TEHLOTED 1 ~3 Al CiET 5,

WRED BT b A LT, &L BB CEE
B e HEFERIENTHRTED, BRI DbEmE
DEERSELTaygy 6~10kg, bORERLHY
W3 eI HRESAN a X 40~100kg FEAH S h
TW\b,

RIBRIERB.S A BEINCEERE L, ERab
G HMEULI08  « FHEE TIGEEO X THA IR T
W3 GEIEEHX 2 ~ 3 @),

T IEDREIIRER B E A 1A L - hHEHRE D,
RO ON TERIIBM L 75, EIERITRER
D 5 HTHABEE IR S BV DOFECE L RENS
$, PIPEAT R » TREIA LY, POHIT
EEERL BRI, ElftEEczd iy, £ UTER
RERRCREL, BFOHMMUIRELR,

3. N4 BEIEOBR(SNE

" RERTC S EOREND I VEY 2 pIT LR L
D T <IEDFAENSOCEE 5 AT RY, BERBOED
TEA BB LW ET- 1.

BRI 2EBCRT IO I~EORENS\MER -
OB, BEIDIDNEL LCEBICETH, W8
EENEN ST, FEBE AN WELT, HEE
BEBITIOUT &b, zokdBHHEERKEETT
N ES RV, FBIRAFMESI0% % B T\\5
Loanabinl, ERHRBERERIEMBELIES
100mg/100g BIEDMEA R L, 200mg/100gCE Bl b
Btz

V R B & R
. R
1) &H &

N2 YA DR S <ENRE LD B ERBDED
DEBICEL tH 0, F1HCRTLLBEOHEME
BRERIOEFE S REOWMEIEG K E I b EED
Abhlc, FLE2EIORT I SRCELEDL VITIRED
BV E SEDRENSHAN L DR,

2) WHEL o~

[EREEOERBFAE, LR TS BOBERIERH

Wok HEOEEN (CFHfE 19774115 1 H)

- . = ERERE
% &

pH(H:0) 6.7 7.9
EC wo 0. 24 0. 47
CEC me 9.8 8.0
EBREIEE me00e Cal 242.0 222.7
MgO 24.6 38.0

K;0 37.1 63.9

BIRERNE % 92 101
ARRBBEFL mer100 151. 6 86.0
BERRE< VYV me/100s 0.69 0. 56
T HERBEE R me/100e NH N 2.8 16. 4
NO-N 6.4 6.7

Cu ppm 25.6 L1
Zn ppm 82,4 7.9

®). 0~10cmDfH,
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11.12 Y=1.88X—1.22
2.0 r =0,710 X
1.5

1.5 2.0 2.5
LZEOHEME (1.14/11.12)

) L EOBEINEILI080ME 1 B14A O = <JERLER
R 1979E1L AL2H O = < e RE T - 7o b 0,
LEOWMEBIIFAMC 1 HI4HO£BE®11A12HD
LB TE 2L D,

IR ~79 A4 OKBOHEMRE & = <FEOHEINEK
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Bxh, LrhdERcRBEshT2~3EOBIETE
KRSBHEAIKTWHZ LB b sl, £ZT
BEISK SVWTEROHEL LT HAEZEL, &
LERBRABCRWCLERORARYEL TRERRTT

1
50 F Y=70.80X—86.17
- r =0, 862 XX
<z 40+
£E
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£ 30
B
—~ 20F
&
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0 1.0 1.5 2.0

1% & K

Hol ~7HADORELIVEREERE
(B, 1980481 A14H)

(1) SEHRoSKELI~E
RBEXAIFEIEDEED THD, FROERDOKIE

BRHTO X5 T 7,

ERKILBEOAXT, 9 ATHCEEDY2, &I%

104 ¢ TRCEECHE LI,

BRI K, el RKaEEcy/sEAL, ®’hxsHE

SRR LT, BHINEARIBIEORT, KBRS
*1/4, 1/4, 1/2& 1L, BHEORRAEYEL LI,

$3k EROWELER OO T < ERERE
(BEI#%

4 sk TR 2E RE TR gy
Nxg/a kg e BE W Ne

1978 = ¥ 6.0 2.37 1.65 67.2 100 2.6
BRI 6.0 2.58 1.77 98.8 147 2.9
iRl 3.0 2.57 1.79 89.5 133 2.7

1979 B ¥ 3.0 1.95 1.56 22.8 100 2.7
HEINES 3.0 1.89 1.52 19.7 8 2.6

1980 B ¥ 3.0 2,52 1.81 10.4 100 2.0
e 3.0 2.05 1.46 18 17 1.8
CDhU 3.0 1.97 1.4 3.8 37 17

1981 = ¥ 4.5 3.22 2.28 10.5 100 2.3
N&UHE 4.5 297 219 18.7 178 2.1

) 1L EREREERYH O,

2. EFIEEESARIL, 1978, THEIEIKED D
, AL H10KOE, 1980, SAERXAMUM G 5
WoE (EH49).

Hak HEPEEBESKEE (BE®D

B NH, NO, NH, NO, NH, NO,
F ABK N _N —N —N —N —N
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< L
= 60
3 X
£ L
L
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& 40t
% Y=6.70X+1.47
: i . r =0.857 XX
20 L X eerreneen 19784
® @ cennenees 19794F
e @ eeseernen 19804E
0 __/Ill I 1 I 1 i 1 1 1 1 i 1 1.
03 5 10 15

= X kA B kh
%3 FRWARL - ~ERERE (BES

1978 10H26H 11fA6H 11H15H
= ¥ 0.6 1.8 09 1.8 01 3.9
BE1] 0.8 29 7.0 7.0 50 16.9
EiEl 0.6 25 2.2 29 1.9 10.4

1980 11548 11H10B 118178
B R 0 1.0 01 12 0 20

1981 1159H 11F24H
B 0.2 0.6 01 13
N#ER 0.2 1.9 0.3 21

) 0~10cmDffi, Bifriing/100TH%,
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) oAFERLEBERER LT,

198145 2 0 N # e i K2 AR R AN X BRER E R U T
BEHH, BREOEIERYEEX XD 2 8MEDE, #
BRIGDHEOILA BACEIE LT, ok, &K bICHR
Z3ke/a, MBI Ake/alifil, CDURTREER
2, RE BELBEEMARK, MBEEEAmEZHERL
2
EREEIECRT I OCBENEAK, HEEK, C
DUK®D = ~fEOREFEER X h 4l ltoTe L
MALZALORITASE, BREELLCEL, R,
CDURREN -, OREWThEER LD I+
FEOFEITE L Tro e, HCRRBDHECERTRA L
NEPRERK I EERC N CLE, REIBEVLD
b b, RO I AR H T 78 % D EM
rich, #EmMOBEGLEIE, T
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F ORI EDORENS VR, T EDREELSDTS
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LT d = <D R NS\ 19TSEE DO FEER O L ER PO
SRR 4 BT 19804, 1981 E O BRI ENTS
{#EB L,

EFMOBNSHRILED L b= <iE L ORI
S HERIT A bRk ofody, BIREFRT IO
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#5% LRGEEBERSE (BES 19799)

Rag F S NOs—N
) em 10,11 10.26 11.12 10.11 10.26 11.12

NH—N

0~10 0 0.2 09 61 31 26
N3.0
10~20 0 0 06 101 21 L1

0~10 0.2 02 37 91 62 51
Neé.o

10~20 0.2 0.2 0.2 1.2 6.0 3.1
. 0~10 1.3 37 35 10.1 129 7.2
N9.0

10~20 6.0 3.3 0.6 17.3 12.7 3.6

) Eét\m ng/100g TH 5,

ote, IERORRERINE LcEHEONEHEORROR
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HEERT X 5 ERHABOMINC VML,
EEOWRBIINMBI S -, TLBESBTCIFEIN
RS, &ERBDEO HEPOEBBERSEN
BT = < EORESENT A HEEN A DR,

REnEERREEd O

Y=2.28X—4,51
. r =0, 757 XX
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) FEERED 5 B, Sl DIOROERREREFH
E, RbOW T IiERERE,
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TEEN
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) BRED 5L, ML LIROERTEERESE
R, bV T ERERE,

BT ~r v/ ENTURBHISRESFRE o <iE
e SRR (198062 1 A14H)

ERTEEAARIBES TRE SR RT L oE
FRABEOHINC - THmML, ¥glfBLL,
HeEH BT RABCERBRAEORMNC X hIE
WEERSERIENLL,
ABRBOERTERSFRIE S MTRT X 5 2R
B (11A12H) widg<, BEHONIOX L HFULT
Botond, FERIEAH (11826H), EH (1 A148)
CIHETL, BEBOER XD HEL ), “<iEdF
LAERE LT, BESTRERIRTIIC
TR FEGBROYINC I b = ~EOREHHEMT
EHEmAAR bR, .
FREMABREER LY AFHOR Y T THEERD
WHEY aXh kel LRI ERTERABROBT
LA I~ EORESFELAETL, 41EERIPER
D1/5E T Lz,

ERROBELAIREER L ABEEERCS Lz,
Z 5, BESTHETRNACESHRT X 5> CERK
FEOHMING X b 2R LR AIBERSERIIE
mMUTEY, FIEOFRERNEFERLEAYRALE,
L LABHSERSERISREFEOHINCH - Tz
EAEBEMLTEST, 7%2-oT NLORTEHETFOE
FTrmbhi, T<EOREDALABBO NG, 0K,
N4.5K13 BESO AR TLER o b Ol ik
EREERILED - Tob, PREEREFRILBLAL
ERLbhish ot ETH, #8E),

¥ ERRBERIOVWTIIE 6 RIRT X 5 BES

£N

FRHRRR 4 Y

e — — THBHN

0 L t - i
A-N45 B-N3.0 B-N4.5

) BEREDO S, S D 5 HOERTEREE

R, LU = ERARE,

IR A ERTHRBIIERSHRL <
RAERE (19804£12H 2 H)
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CRERRAREORINC X ) ERROWMBBEREER
I L, Lo LERBBERALORT ve=TH8
wRAARIRMCENS bR T, T LTARS
DONA 5EILE 6 T AT X 5 < BEHONS. 0K LAk
T AR LI,

3) 48, BN L TIE )

(1) EEhoR, HEHaRaS RN EH
HHER :

HEO 7 AR LR LA XY I EOR
RS R, Sehb e VBT OH,
WRSENE T ENB L LT B2,

*7- A, BES REESOLESOHE, BEhHE
BRBTECRTIORBEENELS L, KWCTHE
B, ABSOMWE D, I~EOREBELRE UEF
tirot,

g8 FRT L O CERBOE, BEREFRLLED
Bo AR, AR, BES, REEBTHETD L,
BESSRLEL, kKWCcREES ABBOMEELLD,
IO RERE LA CEF e,

(2) EEBROREM L = IE
19804E 5 BEEIESC Hg % 50ppm & 100ppm fEAH L,
Zn50ppmX -+ Zn100ppmX & 2o, TEEAIBRAEERSR &
LT, 0~10mOEXAECEERLD LOTEHL
72, IEEOERE T b OWRHEII LAERO T
HEORBOERER LFIETHD, HEELEIRCRT X
SER ORI L » T T < fEORETHMET, 2
T Znl00ppm KL EEEE K i (X = < SED BAITET L
#o. ELREROBRK L - CHEHOEBERIR LTI
ERES SARIEM L, U LERRER SR
11 Zn50ppmEX D FH  Zn100ppmX L b b E AR L
DB A BT o T,

L2 Ky MRE

1981 BEBO LB AWTHBRTHy P BRY
FFots, 1/2000a D 7 7548, v FRL, #%30
ppm,- 60ppm, 90ppmififiL, Cu30ppmiX, Cu60ppm
K, Cu90ppmRE % Hitic, SAIIGRERSELE LT 0~15cm
OBIHITEOBERCKS X5 R L, BRIRE
BEALBRBARK, MEXEERBELERL, thth
MY Y16g, 5g, 10gHEfH L, BRI
T,
SRERREI0RIT AT X 512 Cu30ppm RO = < HEDF
HITEREERK S i Teds o e, LA L CubOppm X, Cu90
PpmBGL T EEO RN L, R LEEh DI~
§iE: 5 54213 Cu0ppmiX » Cud0ppm[X & DRI ZEIL LD

#ek ENTEBERIEE (1980%F)

) NO;—N  NO,—N  NH,—N
R B K
®mg @z @FS @mg ®mg @g
AESE N45 23.4 084 29 011 5.1 0.19
BEY N3.0 240 0.8 3.1 0.10 5.2 0.17
” N4.5 31.2 1.05 3.5 0.12 4.6 0.16

) OQIFEE100g2 D, O3EH100g24Y,
#m7% EBoOLEDE EHER

1981421 A208
B B om Cupn Zn ppm =i

A 0~10 1.2 9.8
10~20 1.2 8.7 2.5

20~30 1.1 4.2

B ¥#H 0~10 17.4 58.0
10~20 19.0 61.9 9.2

20~30 22.3 48.6

HEFH 0~10 5.9 12.1
10~20 6.1 1.2 4.8

20~30 5.9 8.5

w8k KEMBO 7 v AERRE, FREHR
1980127 1 H

i %5 Cu ppm Zn ppm
A B B 1.0 32.7
BE®BT¥H 4.0 70. 4
ESE=AE R ] 2.3 37.8

) BERED S, SMisD 5 BOE GEHED).

HOK Z<IERARE L EREG SR, T
W EHE 19814 1 A208
- 4® BRE = < iE Zn ppm
kg kg HE %ﬂz ig ﬁﬁ
= ¥ 2,44 1.84 14.3 14.3 54.8 62.3
Zn 50ppm 2.41 1.78 14,5 13.6 7L.9 92. 6
Zn100ppm 2.39 1.69 12.6 12.3 82.0 77.5
) 1. HEhEH SR 0 ~10cnDfE,

2. ENFERSHFL HREOIHUNDL O
OfE (EHED).
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hicts otc, FhHEROSERIPFIORTTT L 5K
2R > Cu30ppm X & ORICER AL 5T, L
+ LCublppmiX, Cu90 ppmlX o -k $ 2 B3 Bt
Ko 2 ~ 3 f5reigmUtz, B BESO 18 L5 &
3~ 4fEOMETH D, ENTHAERITFIORCRT X
5 2 Cu0ppmE 2Kk b E <, KT Cu0ppmX TH -
72, Cu30ppmlX & R X ORNCEIL % b - T2,

FI0E T IERAEE LRSS E, BN
EHK 19824 1 A25H

= = JE
OB LE OEW

Cu ppm

%op x 2E RE

) -4 kg

= T 404 2.9 8.0 3.6
Cu30ppm 4.26 3.36 54 3.1

33.0 1.10
37.0 1.10

Cu60ppm 4.32 3.34 17.6 10.5 66.0 1.80

Cu90ppm 4.40 3.29 16.0 14.0 83.0 1.30

) 1. HERREEIT 0 ~15m DA,
2. EWZHEERIL, BEREDO B, L
5 &OfE (EHUD),

L ]
5.0
Mool
i
Cu
ppm
Y=2.24X—0.27
r =0, 728 XX
3.0t
[ )
2.0f
OL—/II i 1
0 1.5 2.0
E W 8 N %

LI ~7 1 ERBEREERLMEFER
(BES, 198148 1 S20H)

Ay FRBROEXOEWRHEEERIL, T <EORE
BAICBHABBOERTHRTFRLA UL bWTH
b, BEBOERTHER RO FHERL~NTL/3~1/4
BELEI T,

vV % £

B D FIC LU~ 7 A DOINEIT a2400.7~1.0
t CHELZIRTHY, BIEREREPaYD) 6 ~10kg
BRI TEY, ILKERBSAL aXD)40~100kg
(ERBTERYU VNI HEL) BHEShTED, B
WTRREY A b SB0ERIBHIA TV
CEMELNE R T, B TCIIRERNICSBEORERE
SAKBRAT LD, EREHLEIEORCHAL,
Lo dBIBEEL 2 ~ 3 ETEEO KA/ THR T,

HROMBELE L CBHRRE T L5, 2R
HRENSHL kDDt Ta<EDFAENHEmML, £
BEROEKESRAELHEM L, EROBELT v
= 7R (NH,—N) X b L WiEEE R (NOs—N) 735
Mol, FREROMMETEL TR LLLELS,
HRIFDEC EEHOEBBEREBENR S L 2 <EDFH
E2%L Y, BROBRBEFERC NO—N23Eh -7,

FEREABOMINCH » CEMPBEREFRTMEML,
BREEEOF N HDIZE T EOREN ST,

— B E . NH—N & b 4 NO;—N % F49, -
744 % NH=N & NOs—N 7:\[F]RzAE7E T4 NOs
—N D F & RS S RIRNTHY, Hh bR
NO;—N i1, —ZIRE B WTELIND D, OHS
X NO;—N O % i Li~BT 35, £ THERFO
ERYTRBEUHER(F v A7 BERFEELEEZL DN D)
LAEtsE R (NO;—N, HEA§EEREEE R (NO;—N), NH,
—N, o7 I 8, 73IFEEZBRD) RAFIL
&b, BREAEDOEINCH> TABEERAEER
ML TV 0, TREEREERIELALEML
THEbY, @K% aYh kgl LK CRABHEER
EHERIETETLCEY, R8T bbsr vy
BAOSREBRCREIE L TWD LR ShT,

I LRABRBERIED 5 bOEHR S D NO;—N,
NO,—N, NH—N %% & 5, NO;—N GHRIIE
ERABEOWINC - THin L4, NO,—N, NH—
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The Primary Factor of the Occurrence of Sesamoid Disease in Chinese Cabbage

Toshiaki TANIMOTO, Satoshi UeMoTO

Summary

We have inquired into the actual condition of sesamoid disease, which occurs to the chinese
cabbages planted on the weathering soil of granite (Masa) around the coast of the Inland Sea, to
get the cause of disease since 1977. According to the experiment on the spot (1978-1981) and on
pot (1981), we could make the matter clear as follows.

1. Sesamoid disease is physiological disorder. It occurs at the beginning of head formation and
increases as it grows. The more the weight, the more the sesamoid disease. It can be seen only
on each petiole (including midrib) ; the most on outer head leaves but none on inner of them.

2. On the spot a great deal of nitrogen had been applied. In proportion to the amount of applied
nitrogen, the content of nitrogen in petiole and sesamoid disease increased. By this treatment,
furthermore, content of soluble nitrogen and NOs-N in the petiole increased, but not the protein-N.

3. Compared with the field where we could see less disease, more copper and zinc was coutained
in the soil or the petiole on the field where much sesamoid disease occurred. Then we had planned
to experiment with copper and zinc to find that the desease will occur under the influence of copper,
as it occurred more by the application of copper. But the disease didn’t occur by zinc at all.

4. According to the results mentioned above, we would infer sesamoid disease occurs in the

situation of -abmormal nitrogen metabolism caused by much application of nitrogen. Furthermore,
we couldn’t neglect the influence of copper.






