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DRNIEICRIET BT D AMSBEORELREIT 3
fed, 1./5000a Ry hEBOTHABRBARABRA G
WY P RBERBIBO N 5 ZE T - foo HEERIL 6
AL, 7TATEICIEL 1z, ARBRTIE, O
MNERAERE (DEE) ©148 (Truog—P,0; : 12
8mg /100g) L DABMNZ LWttt (=% OoTFE
+ (Truog—-P,0;: 2mg/100g) L2 EE (FEEK
1: 1)L, DABREEAFRLALLTE (Truog—
P,0; : 65mg,7100g) ZHWVz (R1), MERELT
DABR (P,0,) 2Ky P40 0, 3, 6g BT,
BraexBX, +PX, +2 PREBIR) HHL:, &
B & bR E LTE% (N) 1 g /pot, MNE
(K,0) .1 g /potZHH L7, IBEHE, AHBEKE
KUBRBIE (BERH1 . 1), BT v £=7, WEe
MBEAO, 3, RANE LAMETE T - 72,
3 YAE ARBEERIZRIZTTEKRIOEE
THIKDOEO ERBEWD AR, AKOBAHEDRMG
EHOMCT B9, DEY (REaiBSfngkt) o
fEt (A%L) 2HV, THKILURLERRBKED
0, 18, 36, 55, 73, 91, 109%icHFEL, 30°CT2:8
BlA o FaxX—g—-TERLI, Z20%, Tk 1
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LICHBL, FOAKIZOWTHAR, AKRESEEAN
tzo DABOTERIBE) 77V 7V —&T, BIKIEET
BAXENTER L. B, ARRTIIZOHETH
HLAD AR GEREKEEEEKTEL.

2. DENEESE

(1) AKOEBBFIRELELUVEXOEE
DRENENERBRE LT, AIRBHOEERAERRE
S UENHRE 2 hFOBRMEE (D, EES) OFER .
BABARIRERIR & 1w X (R —EMEABATIHE) i</
T2/E8 (6 AhtiERE, 7 B LEHBRE) o7, B
B 130. 13% CaCl, E#, 0.07% Ca(NO,), &K
ZHW, 1E%D1002 /102 Z8AEA L, Ehizy
N3=5 7R GESFRIS~50%) ERLP NI ZOE
VD RICHE Lo EmEAH RS L ORI

E2IRTEBYVTH B, MIEE Bk GELEA) B

B LU T OMOBSSMERFETE Lie ShH0LE
RiCD WO AUE R A AR % 3P

Q) WKEIEBSES & CBKEDRE

R REL ¥ —0a 7Y - MBI UDEED
SEBIAFTERIT & /% RSO T, RIS LB HEAS
DAEAVE & BRI RIE T B AR Ui, Bk TR

F1 #HRIEOBLEH
Bl PHLBOZEMNG) grases.  w g CEC  Truog-p,0, REtG/mg) BB AR
3 2Us
*EE (e /'sec) B % W/100m) (H,0) (mS/w) (me/100g) (mg/100g) ' R
BEE W SR 2 8 TR a0 Mg0 K0 () (g
<N ARRERE>
it w4 - - - - - 5.6 0.09 % 65 4 80 4 % 0N
<EREmSGHER>
D - - - - - 5.9 0.32 24 236 56 88 68 102 T8
B - - - - - 5.4 0.70 5] 150 680 249 1% 88 o
<HkSEB> '
FEEAR fit 2.6x107% 3.5 4.1 214 14.3 6.9 0.31 2 286 1266 50 65 215 197
0t 20x107% 409 4.8 113, 53 - - - - - - - - -
REEAKR fit L4x107% 4.2 421 167 6.9 6.2 0.24 2% 183 1 1% 82 mn 8
0t 2.6x1072 8.8 406 206 6.2 - - - - - - - - -
" *pF1.5~30
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EmB AR e N
@ BE BB @8 0B i@ # ot 18 &R
DEM; 6721 711 716 120 - 6-29~7/26 /26
' 73 723 7730 82 814 82~84% 86
EEE 618 %] 13 118 - 6-27~1723 723
710 84 81 810 - 126~88, 12~13 813
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EREHELTER LTV ARLY Y2 OUT, EHiHE
BIRCE A D Z EBHR) 2V THD, BER bOKIE
BRREELTOBV. —F, ABEBUAORKLERZAE
CHLRNESRELTEHD, BHO—B (FOHS,
%3, 2n0) ABABEIMER T &y 2 (UUTF, LMWK
AR N X EBEFR) A B, GBS, BLFREET -
T (1)
BRI B 2 BB OSSR, &
BH LAMRIOSBRAKEN-TETED, REXED
25°CLLETHBL, 0CEBILBLH -7 (2,
Ft, REBSRATOKENC Y 2% — B0 HH
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B2 ORNIERAEREOSHAKIES L CREKIR

FEBS (B, C, D, E, F) @12~2m&/352%
NbHy, i, LEOEEEIREBBNRFEERLS &
DRI PENMER)ICH o 7o (K 3). pH 1d24. 9~5.
9THY, —HORAEFBSTPPED > 7o ECIEEKF
H @IS T0.16mS e & RPEL, REBBEBFEET
3.83mS/ &N DBV, FHLUNDEE TIF0.29
~0. 15 BERBIETH » foo WMBEERERIIKRRER
BH. dng /1008 TH B DIt L, FeEESIE3.1~9.4
ng/100g &P ¥FEh -7, CEC XA, EEB TS, 45
me 100 g EEMh - 72h%, THEUAOEIE TIE24~33
me/ 100g TH -1z, BEEGE RO ABRSEIZ2
~236mg, /100 g EEWVIABICH D, Fd, KRFEFISR

 DEFF LI TR AT, &1z, EEMIFIEIZ72~144

% B LU GIKEIFRE(354~98% & REEG & bW EENC
Hotco BARFBEIEES ~2T% LT D2FAH0, MEB
AR F RIS T21% LW, Bl T BHIRTH » 12,

YarFrORMER, REKROHNEERIDED
HErsohte (R3) BMUOBISHEREAD L,
DABREFRILE> PES>SAEOIRIcHEVEEICSH
D, GIREBRITPITHAZE > DI S LEDIFIC S VR




" LT B RRIBES  B6TS (1994)
B3 LR ORI E HEOBLE
oawng M0 e ke R mmEmR ¢ KB (w/mg) EEORX TN
W gorm OFF B o) s/ N mesmg mg 20— ST B 4R R
Y@ (@ (w/100g) C0 MO K0 oy (0) (%) (%)
A & 22 CL 19 39 5.4 0,16 7 48 2.4 21 802 50 158 1 60 5 7
B " 14 CL 24 29 9.3 0,75 13 33 9.4 97 719 6 131 % 8 9 8
C <1 12 CL 25 20 4.9 0,29 10 7y 8.4 ? 38 50 M 12 5 10 1
D ] 20 CL %9 22 59 0.32 9 24 3.1 236 526 88 68 102 8 18 6
E <) 2 L 19 5 5.4 0.70 ‘15 45 6.3 150 680 249 136 88 54 27 7
F H 17 L 22 31 5.1 I8 12 B 9.2 162 908 169 319 144 98 25 21
‘HABFLHE ' '

& - feo WMETBNCER bR & RERD D ABE L UEK
EERELET 5L, REKROOIERGERHKICH~D
ABEBERNE, BREER, Ca/P LAEVER
IZH o oo EDMDEEITIZRRI Z A 5N H -
y A

2) YABREAROEES

BT EOTRED ARSRIBVABBRARICELT
Bt (Fd)e E1, DABERICBBEREKS
X UHEBBIRE F 720, D ABBRERCH LTk
HORKERBEELTERLEL -7,

DR NVERAETRE 3 0 ABRERR ORI IS L TRt

B ogr

% RHE LARSEER LRIER
Q

S 2

B

&

5

A 1

®

N

o ,
g LoF A
B % i

Ehisr
B3 varFromMEtREMO0AR - GIKSERELU Ca/PI (n=5)

T4 DABRARSBROME TEOLS

THRMINRE YD, + 2 PRTHBRERLWEE, +PRT
BRERITBEICREL (&), £/, NHEEKIIED
ABERAROEINCIE L TREEALEZ D, 20k
BT ot LEROBNEEREABE, VAR
BERIVABEAEIIECTEL B2 ERIICS 375,
AKX, EXBIUMBETRIIABRZELNS ShEh -
foo Ca /P HIZD ABFBEREICIE U TEL 15 5[
Hote

3) YAER RIKFLBICRIFTEEKIORE

T MK DBV X BKEENE D ABB L CRIKDES)
A BIDIT, THARSIINCKIEMD AR, GROBEH

Ca PLh

8 EEK
O seatk

_— Troug 3t (ng,/100g) HE Rk EL  mE

X (Hp Ho) <msEScm) (mec/li(;om (Tﬁﬁi ~P:0s ML MRS A% fahie

’ (g/100g) ©20 Mg0 K0 oy (o) (9 (%)
THBX 4.6 1.30 25 26.9 70 380 4 112 78 54 15 9
+PKX 4.7 1.90 25 18.0 100 533 N 97 102 16 18 8
+2PX 4.8 2.00 25 20.6 146 614 104 - 105 117 88 20 9
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£S5 VABRERROY 2 V¥ ORYBEL X VLERORAYESER

ORNE _ ®#ME P,0; Ca0 MgO K,0

EE snmme ™ o o0 o0 oo on P

STHRX - i3 1. 39 1. 49 0.76 0. 48 4.9 0.84

+PX 4788 BE 1,89 1.65 0. 77 0.54 4.8 0.76

+2PX 4088 FiF 1. 66 1. 84 0.77 0. 54 4.9 0.69
“BFE% A

BEAX, TOHERER4IRL 1

KM O ARDB BRI KRS/ C1RIE—E
THoteo —7F, KBBRIKROEHEIZLEARS DM
L, RABKEDTOBHIERICE 5 F TIRIFEH D
L7 (y=T7.33x10"2x +6.77, r=0.970"**) %, %
NP ETRHEBUCET L7,

2. DRENEERME

() AROEBHHADRELUVEXDRE

Bl - X (LUF, B ET) DOmhEE
FELETRRE 13 359% T, BISH, fEHIRIICZE ) (+33%)

(ng/100g)

15 —o— KiEHLIK

—B— kit AR

0 18 3 5 73 91 109
THksy (BRARBKBICHT 5816%)
B4 KEo AR DKEHRE Tk OB

(%)

1001 B FEX

O #tX
80

60

40

20

A i

i i 0.13%CaCl,  0.07Ca(NOy),
AR LE
®5 IEmHhS & CEAES R NEICRETHE (n=4)
) REREHARE  EK 0 @2
1 bENE(L
211 23ENEYL
3 : 3TLLEMEIL
it QT I] |

FIERE= X100 (%)

GRRIEH < AEKRED

BRED T2 (5), EEHALEROLRENIERE
BRERTEIT~42% T, EIRH, (ERISICEE 3 & 545,
RENE OB THBR & D 12~42%1E<, RELDIT L
B C45~6196 &M - 7oo BARBEM ORI & B32132
SN foo

AR (ISR I LEANFEERRE A1 <, AR
TRHIMBR &Y Y346 E, > 720 UL, EHRRDE
BFRKBERTKE LD, —HREHE S0 REIET
T AERNZDH » 12, i

(2 EKELLEERS & FRKkEORE

- RHEETL5 B O REA0COR (T, SEpE
W) CHES B ERK LEE (65188, 1/
26INHE) X3 & ORIk (7 /104878, 8 1300ED)
RGOS NEEDFENR D SN, T DRAERIHKEL
BN EWIZEEC RIS~ (R6)o B LM
K UEEKE, BKE RS R 3 ETEORKLS
(BBERNS 12, LivL, RIS AMOFHKIE

- MISC ELRIERR (LT, FEMEFHT) X

NicGAEEEK 2 1EE (8 7 34B%E, 9 .72000#) X3l
RNEOREBI P TEDOEBIPED SNIEH -7,
R X N EE AR L EB XIS R AT O
LKA pF2.5~2.8T, IXH# 7 BREID & #KE LR
PoBRWVEIC pF EXEPHMcERL, 1 HAIEERBRL
XTI S HEiNS pF2. T ETHB LTV (I
6 )o—2, RIS G5B ETD LKL D pF2. 1
Btk THERS U, #AEIE%0 pF O EENKEL, BK
£1L10, 158 X TN 3 BETTRIERTREIZI - 72,
PRI HESE oA BAK 2 BRI ERIO
BIKSIH pF2. 3R T, BEKELEIIANROFIC pF E0°
Beric LR 0%, REERTHER pFLILTFT
B LT,
RIEEKXD.LERDBENSHRELK ST 5 &, Bk
FHHENBORIZENERD AR, AKSERIEGE
BIKES BTV (ET)o LAL, ERFNCHET
5&, RERBEERICHENDABIEL, AEBEN
fErEicd 0, Ca /P EHIBVTNEREETEDN -1,
—7, EKLBAT-YavF27%55 BRI L
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_______________ 8@ 41
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R FEFBRE T TRERNCHEDETAA S,
BREIERIIC L 22 HRE LIt (KT) L

BN AR IS IAE O IZ & LB hadvbis BB RSN
Bt LML, SIS n/cEE BRIk 1 7EE

U, FE—RKE THIEARIC A 3 &, EEicgkis B BETKAE (EBEHAE & ERODSERS S,
SNAFLRAA L EERIE, TRECHEESN: 2 R |

ICHAEH, BICOBBEETAKRE M-t £, #EK = B

BRNCH B &, AKX AT 15 B i 0 EEKE s 1. Yav¥sDLhEOREER

IR — R LEBIC R LR, #EhD < AED Y 2 0 F ) JIEEEWERY BT B E, &
BEEE DR ERD - 1, WEY 2 v ¥ 7 3EH, KRFEZFOICATTRMET
BEITEAAT CRREFRCHABEIR, 28  T3EBCEABEIATVE, LHL, BHI I

RT  AEEKERC B 5AIKE LR AR O LD b A &
CEKEERICRIT T8

ALK P,0; (%) Ca0 (%) Ca /P
AKEREEH EEBRE FEAbk  EEb RBAEK EEE R4k
[RFELI5HF]  2.53 2,62 0.50  0.48 0.32  0.30

1088 2.67 281 0.55  0.47 0.3¢ 0.27
THAT 2.73  3.13 0.49  0.49 0.29  0.26

3BFT  3.21 3.69 0.60  0.62 0.31 0. 28
1A 345 3.43 0.77  0.65 0.37 0.31

RAEXE L 8 HITHICIH L/,

5 HEREE (0 D Lsh

0O #it
B Ak

TRER

LN
O #1k
B B

PLES): Y

15 10 7 5 1 1 10 7 3 1 15 10 7 5 1

HREAK 1 fEER RE#KX

RUKFEILR (NHETB 5D

CEERK 2 EEX

M7 MASILESHOERLE (5B %o

) B IS OB L Tb 5751

L EANCEEEEE AR SN B, TSt D
BEETARRONAH. Hiltks 0

O HEETOAESH, gt L
ELOBEET

— N LW AW
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var¥sid, RRMEEGlIicE L, WEBXhTHS
2 HROHICBRDICHT o hb /oo, BREMTHBA
ETEHAROBEET, FIAECEHEIRIEIS -
TWd, &/, Ehowikichi ToZMEE Ly v
WHHRT 5%, £ORY, ABETRIRNLI T ZER
WT, R 2 BRSO BEK & INEI U fo R A — AR
KT THO, BHEIZZELALThbhTVEN,

LHL, MEFNTRATHEHEIN Y20 F 713 T~8
A OZ & BRI AT b » TORNE D REHER
WohTWd, —F, KROEREMTH 2METHANT
BT~10A DMK FHE TOMNIEDORENBITE L,
8~ 9 AOBMBIETHORENE , FHO T 2
THRETIILVHIEHEY ZhTW3,

EHEED Y 2 Y F IR 20D ATLERS B
2, RRBRERA S, ORNEREOEEET LT
ADOEEEFRITBARICH I E0BH LN, T1b
5, RSEAIC, ZEAKERL I Y A THELT-
TVWEKABBETRULDGNEDORENED SN -1

B, EEEETEEER L Y R TR AT T 5

BB TR TREL T, ZEBIARHER Y Z (3@
B, BLEFBKELTOEY, BELLAEVLDIIEE
R ORBERAMAE L <, BT R LT ZAADEENE
I ERLPTWEREICHEY . —5, EmBAKEI Y
ZFEELARL, SEFOEERESNHEN R DT
Vo 7275, N ZRTOREZRIEL THEVWOT, O
FNIE &Ny RNIRE & DOBIFR A TR LAY, AR
BER, o, SiRMIcEmBAATIEER Y 2 THIE & h
ey a v F7 BORNESNRELTWADIIL, iR
HTREHELTORY, £/, YarFriitbEH
BA15~20°CT, 2T~28CAE M EAEFIREFE L S HEX
h, REEEETHICEEICCUEIRE ST VLS
KEHTAIENBDBEEINTVWEY, Lid-T, I
REGESIEEECEVTH, EHERNICTLG Y
ARV THREHTEET 5 IO MNEDORLE S
BRI TEEISE > TV B EAFRIE AL,

BiZ, SRFHICEMAREISTEARRLLTL. &
RPDO L pF GTFEHOZENL D bEWVEEIIKH -
foo Eio, RRMORFEEKXD X S 1T, KHLSHATOD
13 pF MMES THEKEILICE > TRBMICEL BT
BY, COBELLNERERNGE 512, NP4
DIMNBHEIC RO T HEREIE LXK KD b, HikRiE
M OERIKESE, H5WVIIE BB S HikRIEIC L
EHEELXKEERERPEVHANLSNTNS!O,
CDEIT, VarFIOOMNEREICREFRRD
RSB TEERIAZHEL TV S I EMHES

Nt

AHRBRTHREINI Y 2 VF 7 OORBAER OESR
DRIFEHIREEL, LIEF VEREEL TV A (BE L),
CNRBAKRZE'Y CEULTEY, ZEL?Y O#HE
LEBRIEERTH ~7co T LTV a v F 7 QOUMNED
RERERE, &E, DABRSERNEZHGETT, AKOK
N, BIAAHEINTHERINABERTHA S LHEEX
hTwab,

VarFrOFMEY ABRBIEERSL L EED LR
R I3, BBMIEREE THAATED A® (Troug—P,0;)
100~200ng /100 g, FKEIRIEE90~100%, & +Hafnsr
20%HIt%, MMELAFNIE10~15%, HEMFIE120~130%
EEDLOTVAS 'Y, AERICHT 3B IEE 3
~5EDERT VU, Vo FS DEBENTONRT
B0, BEOHKSHREMY LEKIC LEREYOEREN
BETOWAIEEASN TV Y, BELALERTIRA
BDY 2 F 7 DEMNED ABRBIEERS L OHED -
FREGFIEN LA T, HRBETH->1, LHL, HEKR
BFINOOLETHIENEORENRD S h i,

— T RIKRZAER, TEPOEMELGKSBRORE
LD L LA, WERPLBRERICAVHEEH (B,
TUEZTY, MB) BENGEII LT, 05
QERDWWﬁﬁTﬁéctu;@ﬂ%@:éhé&?
bhTW3E5 9, IO BRERTHRET 5 AKRIE
LLT BETRbI<N E—2 0REORBEHL
AEA- 10181818 L T}, LY —DLIELHNE
MRALT B LENEE 18, NIH A, FrXYDORNE
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Causes of Appearance and Countermeasure for
prevention of Dead Heart of Garland Chrysanthemum
(Chrysanthemum coronarium L)

Masayuki ONODERA*, Masanobu NISIKAWA**
Kimiko TAKAKURI***, Kenichi KAMADA*

Summary

An examination was made on the cause of appearance of dead heart of garland chrysanthemum in
a house culture. The following results were proved : The rate of available phosphorus was high (above
Truog-P,05100mg,/ 100 g) in garland chrysanthemum cultivated soil. Calcium absorption of garland

chrysanthemum was obstructed under high temperature conditions in house and soil drying in the latter

. terms of growth. Thereby, the rate of calcium content to phosphorus content at the growing -point of

dead heart in garland chrysanthemum was unbalanced in comparison with the normal growing point of
garland chrysanthemum. Consequently, this symptom appeared due to calcium deficiency at the growing
point of garland chrysanthemum. '

The countermeasures for preventing dead heart of garland chrysanthemum were as follows : The rate
of available phosphorus is reduced to below Truog-P,0;100ng /100 gin garland chrysanthemum cultivated
soil. The temperature of the house is not raised. Soil moisture is kepf below pF2.7 in the latter term
of growth, and isn’t increased or decreased rapidly. The leaves must not be watered directly. These

countermeasures were useful in preventing dead heart of garland chrysanthemum and retaining freshness.

* Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069 — 13Japan.
** Ishikari-chubu Agricultural Extension Center, Ebetsu, Hokkaido,069 Japari.
*** Sapporo City Agricultural Experiment Center, Sapporo, Hokkaido,061 — 22 Japan.




