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Effects of Spraying Times of 1- Aminocyclopropane - 1 - Carboxylic Acid (ACC) on
the Fruit Growth, Fruit Quality and the Occurrence of Watercore in Japanese Pear
(Pyrus pyrifolia Nakai)‘Hosui’.

Fumio SAKUMA, Takashi UMEYA and Hironari HiyamMa*

Summary

Effects of spraying times of 1- aminocyclopropane—- 1- carboxylic acid (ACC) on the occurrence of

watercore in Japanese pears (Pyrus pyrifolia Nakai)‘Hosui’ were examined.

1.Fruits which were sprayed with ACC were quicker to mature; that is, ground color became

yellow, and specific gravity and flesh firmness were low. When ACC 500ppm solution was sprayed

16 or 18 weeks after full bloom, watercore occurred severely.

2.When ACC 500ppm solution was sprayed 6 weeks after full bloom, fruits dropped excessively.

These fruits were small, firm, smooth and they had a green skin color. A cork layer was not formed.

Seed development was inferior and many seeds were empty.

Water - soaked fruits were produced by ACC - spraying, but this symptom differed from that of

watercore.
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Table 1.  Effect of ACC spraying times on quality and occurrence of watercore fruit.

ACC spraying times Fruit Specific Ground Flesh Watercore  Fruit with severe
weight(g)  gravity color firmness(kg) index watercore (%)

2 WAF? 465 1.032 32 '1.63 0.2 10

4 423 1.036 3.0 2.04 0 0

6 165 1.006 3.1 1.40 1.0 40

8 365 1.034 2.9 1.54 0.2 5

10 475 1.029 3.1 1.49 0.3 13
12 505 1.025 34 1.40 0.5 15
14 437 1.030 3.4 1.45 0.2 10
16 523 1.025 4.1 1.49 0.6 25
Cont.Y 536 1.033 2.9 1.58 0.1 0
18 457 1.025 3.9 1.36 1.2 38
Cont X 482 1.028 2.9 1.45 0.4 10

£ Weeks after full bloom.
Yog - year old ‘Hosui’.
X17- year old ‘Hosui’.

Table 2. Effects of ACC on quality and occurrence of watercore fruit.

Treatmen Fruit Specific Ground Flesh Brix pH Watercore Fruit with severe No. of
weight(g) gravity color  firmness(kg) (%) index watercore(%) seeds
ACC spraying 279 1.008 3.9 1.22 13.0 4.63 1.00 28.6 45+ 18
Control 467 1.020 35 1.45 13.0  4.69 0.37 10.0 51%£18
) (mem)
3w - 100
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f 70 + ;E 90
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g 40 2 0
= 2
K s ©
g » n °
B g »
g 20 u 5’ 2
S’ 10 E 10
E .
5 o A —k e —h s g 0 1 10 20 30 40 50 60 70 80 %0
10 131s 20 31 108 days after full bloom
days after Acc application treatment
Fig.1 Effect of ACC application on the fruit drop Fig.2 Effect of ACC application on fruit development
of Japanese pear ‘Hosui’. of Japanese pear ‘Hosui’.
The cumulative drop ratio of fruits with ACC The equatorial diameter of fruits with ACC
applied ( l ) and fruits with not ACC applied () and fruits with not ACC applied
applied( A ). (A).

Vertical bars show standard deviation.
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Effects of 1- Aminocyclopropane - 1- Carboxylic Acid (ACC) on
the Ethylene Production and the Occurrence of Watercore in Japanese Pear
(Pyrus pyrifolia Nakai)Hosui’Fruit.

Takashi UMEYA, Fumio SAKUMA and Hironari Hiyama*

Summary

Effects of 1- aminocyclopropane - 1- carboxylic acid(ACC) on the ethylene production and the
occurrence of watercore in Japanese pears (Pyrus pyrifolia Nakai) ‘Hosui’ were examined.

1.Ethylene was producted within 4 hours after ACC- spraying.
After 2days, ethylene production increased significantly at 500ppm and 1000ppm with treatment.
After 4 days, ethylene production at 100ppm with treatment decreased to the same amount as with no
~ treatment, whereas it continued at S00ppm and 1000ppm with treatment.

2.Ethylene production increased proportionately with the watercore index. Ethylene production of
healthy fruits which were yiclded from a tree which producted watercore fruits every year was similar

to that of healthy fruits which were yielded from a tree which did not product watercore fruits every

year.

These results suggest that ethylene was not a trigger of watercore occurrence.
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Table 1. Effect of ACC spraying on fruits on ethylene production.

Concentration
of ACC(ppm)

Ethylene production(ppm)

After treatment

1hr 4hrs Shrs 2days 4days

0 0.32 0.22 0.34 0.24 0.17
100 0.26 0.40 0.47 0.42 0.30
500 0.33 0.43 0.41 1.76 0.56
1000 0.33 0.45 0.45 7.32 1.65

Table 2. Effect of ACC and Ethpon spraying on fruits on quality and occurrence of watercore fruit.

Concentration of Fruit Specific Ground Flesh Brix pH  Watercore Fruit with severe
ACC and Ethepon (ppm) weight(g) gravity  color firmness(kg) (%) index watercore(%)
ACC 0 366 1.047 2.8 1.63 114  4.65 0 0
100 395 1.042 3.4 1.54 124  4.69 0.1 0
500 398 1.040 34 1.54 119 4.65 0 0
1000 401 1.042 4.2 1.81 124 475 1.3 50
Ethepon 50 418 1.030 3.1 1.58 10.6 4.62 0.2 10

ER2. HOEREBRELIFLUREROBIF
BOEZRBO S OEJBEEREORRNMLTO
FLUyBREL, dOERRBEMOERERED LI
03ppm BETIIZFR U TH o1, F/:, AOERER

ENR&ECL I ERPMBFTOLF L VBENEL,
BORERBEHAINICRRNES O F L U BEMR
L. UL, #2168 30EER T H RAMMH
DIFLVVBEZppmBETH -7 (FE3E).

Table 3. Relation between watercore and ethylene production.

Degree of Degree of .Watercore Fruit Ground Flesh Brix  Ethylene
watercore watercore index weight(g) color firmness(kg) (%) roduction(ppm)
of tree of fruit of fruit ghle 8 ¢ p PP
Severe healthy 0 238 3.0 1.81 9.6 0.38
lcm? 1 225 33 1.13 9.5 0.43
1/4 over® 3 218 3.0 1.58 9.7 0.62
Healthy healthy 0 225 3.0 1.95 9.2 0.36

* The ratio of watercore area in equatorial flesh area of Japanese pear cv. Hosui.
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Effect of Disbudding on Shortening Fruit Thinning
and Growing Fruit in Japanese Pears

Kazuo TAHIRA, Hitosi TANAKA, Sumio KATAGIRL, and Hironari HIYAMA.

Summary

The effect of disbudding on shortening fruit thinning and growing fruit in Japanese pears was

examined.

1. The disbudding time per ten are was 6.1 hours.

2. The fruit thinning time per ten are was 35.0 hours where disbudding was done, and was 66.7

hours in the control group.

The fruit thinning time where disbudding was done was 31.7 hours shorter than that of the control.

3. The fruit weight was 334g where disbudding was done, and was 308g in the control group.

The yield per square meter was 4.03kg where disbudding was done, and was 3.68kg in the control

group.

4. These results suggest that disbudding was effective for shortening fruit thinning and growing

fruit.
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The Characteristics 0of‘No0.137’°, a New Strawberry Cultivar
(Fragaria x Ananassa Duch.) Having Large Amounts of Sugars.

Masahito Suzuki, Kenichi KANEKO and Masaich NAKAHARA

Summary

In order to obtain a new strawberry cultivar adaptive to forcing culture in Ibaraki Prefecture,

breeding has been carried out since 1987, and‘No.137’ was developed in 1997.‘No.137’ was selected
in 1992 from crossing between (‘Nyoho’ X ‘Sizutakara’) X ‘Aiberi’ and‘Aiberi’ X (‘Nyoho’ X

‘Syuko’).

The fruit is relatively large, and grobular or conic in shape.The soluble solid of the fruit content is

12.1degree in brix,titrated acidit is 0.59% on the average, and the sugar- acid ratio was 20.5. The

eating quality is very good. But‘No.137’ has a protruding echene and little yield.

It is concluded that ‘No.137’can be used as an intermediate parent having large amounts of sugars.
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Effects of the Honeybee Release Days of the Small Type Cultivar
Watermelon on Bearing and Quality of the Second Fruit

Takashi Kaizuka, Kunio TANAKA and Masahito Suzuki

Summary

The application method of honeybees in the small type cultivar watermelon of the second harvest

fruit was examined.

1. Concerning the enlargement and quality of the second fruits, it was effective to thin the stock,
and in this case, the enlargement of fruit was excellent in the rootstock in which the plant’s vigour
was especially strong. It seemed to be adequate to thin the stock to about 1/3 the initial amount.

2. The space increased by the thinning, the female flower was satisfactory. And the pollination
ability of the honeybees was improved.

3. Releasing the honeybees for 5~7 days seemed to be sufficient and did not result in
overcropping, and the thinning of stock seemed to be useful.

4. The flowering of the female flower was not observed by the bearing burden after the 19th day,
when the honeybees were released for 20 days.

5. It was adequate that the largest factor in the enlargement of fruit was the number of fruits on
each secondary vine and that the optimum number is 1 per secondary vine. Overcropping seemed

to cause competition in the assimilate product.
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Control of Black Root Rot of Melon by Solarization and chemicals.

Tsuneo CHIBA, Yasunori ToMITA, Masakazu FuJll and Kenichi SHIRAI

Summary

1. In the field with extremely increased incidence of melon Black root rot in the previous harvest

caused by Phomopsis spp., the soil was treated in summer with solar heat in a sealed house combined

with fumigant treatment, and again disinfected with fumigant in fall, in order to compare the control

effect of each treatment on the disease.

2. Regardless of the treatment procedures used,each of the soils treated or non- treated had a great

control effect on the potential Black root rot with Phomopsis spp. This was considered due to the

scaled house treatment in summer. Daily temperature after the end of the scaled house treatment

reached 30 °C or more for 11 consecutive days(26 °C or more for at least 19 consecutive days).

3. The yield of the fruit was satisfactorily good for each of the soils treated or non~ treated. There

was a tendency for the harvesting to be decreased with later fumigation prior to planing; the yield was

smaller for the soils fumigated in fall than those treated only in summer.
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ERNEAEIN, 2OFEENKEHO F ¥ °Hx OF
KAFXLTOI, — RN EHBRABR bERI N

Z0HTA D L BEREH, TRRBRELIURTT
TUF 2 vHEEIIH LT, WHEEEO oS Y

IO AKBHE TERNEHRRIEZS L
T,

BAS @ICLsEAFFrERF 2V OFRETY
ZREF IRy oL s Y LR HREESEI SV
SHENH B, LML, EEMT-LHARTIE, Ao
VHRESVZRBHICH LT oME YY) YEHIOKE
MBI RBIRNMEONT (RRE), £/1BH#Ao
UBNEMEELTZOLES ) HIEEEERL
rEBOS b, PRALCLECEAH TR AETS VR
BRIEERTH 3 LS EH bEIRX NI,

ZIT, BAS @)OWRED LD ICEAENBLEIZES
WEBDLNEZEBLVEEORETHRET VAR
JERE O PSAESHL FIC B 1 2 B EEM 29~30CA E
—ZICEBUCTHL, 31CUETREETTERL I &
RE T L ZREROGERAE % 30 CHESZN TR
5&, MEHETHRICESBRIRECHEILTIEEA
EHBMINE LB E(OThLRREE, TE)IE
FahtcZ En o, EEORKBEFMTRMEEDOMR
PRBICTIBLAER E ORI X ZHEMRIC
WTHRET L7,

ZOR, WIEOLEREE A 0 v THEROBFEIC
KDIFEALPETE T, BEEHEELLLS LES
HEWT, EF7ATA~8ATAE TOM 7 REH
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WA Lo &l & » TEZ VB OHET 20cm TH
AR 40°CLLEA 27 HLIEH b, IR TF 30emTH
2B 40°CLLRiciR i, T D DEEITR
FUHEOIH TIERAWEETEHT, EUEELT
ERTEAK L TH ~NXEME TRANEMELY,
WThOUETH ULBMEEORENIFI SN/ bD &
Bioll, TOZENS, N REHWNEE L1 96
FOIHIBT AV AL ZHEERER30°CLLEA 11
AU EF/326CUENI9HU EH 2 LS UEERS
BOETIR, A0 hET Y RBEROREINGEL
HTH MG Ehs b0 EBbhi,

UMK S (6) S A 0 Lk E T ZARIEHEE A 37.5
CIEEBHNT2HLIMIZ, 35°CTIZ6HMTIREL, f
FNEOTBH N RV A D TERLUL b RIVER
KBS HERL L D-DFFIRCA FILAL YV F AL TR~
keD-DMFIOHRMEIC & D ABHELICHETS
BERELTVBDE, BIFFABOKEETH - 72,
—7%, WHES (N b= NERBRICY U TRBRLE
WHREF/ Ay MERFLEEPATZ I EICLDE
WHIBIREERD TS, UL, ZRBRTIRIKES
WM EEOBRIENBD TEM - 727D, AL
1AM OERARNT L ENTENN -T2, 58
2R E 7Y ZBBFRLSCEHO TIBRENBR LT
WEEELTOBEBICE T, FRLELLERND
HRAEBT BLENH D, BEOSHARF vHF =
Y RET Y ZBEHEBRIC 7o E s ) LRIOLE
EENER () EHE LTV BN, ThIZREEY 4
ATHLUBEEESHRBREER LK ~KEFLD
LHIREENEF Lo EHELTL S,
PUbdby, ovkeE7Y ZBRERIHLT, EFMH
MU BROFERAIURI TR I N ZEHIC, 138H»
Sy AR ZANTEREEWEL, T RAERTS
RSB0 TEHBUEAITS &Ik, forkE
Ty AR LTI AL HRGRS ST TE
BEEbRI,

V. # E

1. BifETA 0L RET Y ZBEIRAIEF L @S
0T, EFoT ZEMAKBENE & 18 AZEH
MBOMHAE SIKKFICIEAZANIEICL 2 T8
HEET, TNZTNOMRE % BT L7,
2. RESYRRBHICH LTI SELE E o3 E
B ECOThbEOBRHRIED ohi, o
NZEZE0 T ZERANEBICL S bo &R I AT,
Bk, N ZERAMER O HRSKUE30CLL LA 118
PE@6CTIZ19HE L )#EL Tini,

3 RENEFZVThOME R AT & 53R T
&lo, ik, BEHRLHEEKRETL, EHEE TOMBMR
HoELBEFOEIC L THIT 2 HANRED st

5l A X #&&
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Studies on Early Forcing Culture of Campanula persicifolia L. (1)

The effects of seeding time, the beginning time of heating,
day - length after heating and low temperature treatment of
nursery plant were investigated in order to forcing
Campanula persicifolria L.

Tsutomu ICHIMURA, Towa URANO, Akira ASANO.

Summary

The effects of seeding time, the beginning time of heating, day - length after heating and low
temperature treatment of nursery plont were investigated in order to forcing Campanula persicifolia L.

The forcing culture by natural low temperature had to be seeded by June in Ibaraki Prefecture. The
limits of the beginning time of heating was the early part of February in case of day length and natural
day. At that time, the flowering period was from the middle - end of April to early May in case of
natural day and from the middle of April to the end of April in case of day length. The day length after
heating was compensated for insufficient low temperature, furthermore and promoted flowering time.
By carrying out low temperature treatment of nursery plant from the middle of September (at a
temperature of about 5 °C for 10 weeks), plants were able to flower in the middle- end of March.

Through the experiment, the rate of flowering was low and there was dispersion between

individuals plants. It seemed to be a problem in production.

1. #

1]

FETHY, I-—ny STREEAHSE LT
bhTah, BIEOEZOEESEEZMICEEH

F& a8 U2 2 SBIRILEROBRE S TR BEIRLOLDEERHETOVINTI AN 72 (T LD
IO TH20EIPHEL TS (Do 2DELRE L, EFEOEEGEBRILOUNITH V= 2 5%

* LS RERRERE S -
RN
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BATHHEFBITEI, YOIEAELTERTYY
v %7 (Campanula medium L.), V) > KBe& A /8=
a 7 (C. glomerata L.), € ¥/ ¥ F 57 (C. persicifolia
LYSDHEESNTH Y, RETRETEHSICET 5%
BREA L2 2 SHOMBEREE 349 10% & HH TV
b, F72, 1997 FETIEAEERNAFELT107% & O
CTHY, BT HHBEE- - XIIHIET 5mHET
HBHIENEZ B,

C. medium L. ZFAEEROPENED S (2, 3),
REEEN TN S L 51272 5 7Y, C. persicifolia
L., C. glomerata L. \3EKE DBEHAEICBIT 55
MFEAETOR T, £I T, C persicifolia L.
DEATEERE A SR LR IREII £ FENL 3 2 7o %D, 1BTERE
B, MBEAEEEA, MEB%oBE, HKEOHEEKE
L7,

I. M¥RUFEE

EE1 BEIrHSCRIETR

TEF MM HBERIR RIS TR S R R D 728
DIEEHIAEH S M T 5, BRNEEHEELD
AF U7 C persicifolia “ =74 bR TI—"%2
WTEERAEIT-7, 19904630 10H, 4H10H, 5A
106, 68108, 7H 108, 88 10HD 6[E#EREL, &
Tk B Utk BRREIICSERy Mtk RS, BT
EELUTHRERICEES B, 1991424 180T/
A T ZARICER L, RIERR10CTERL THE
RiREFAE U1, T, EBOEE U TEREEX AR
7. ERICII1IK S0 2BEHRA LI,

KE2 MR HEHNIRIECREIITR

{RAEHE I B 1 28, BEMBERPICEZL 5%
BEPOSMITHIH, ENEHEELDAFLLC
persicifolia ‘w74 F’EROTERET- 1, 19914
SHICHEREL, MEskbIF LAk, RERMIC3SERyY
Mot B, BATEELTERBRIGEEI E1,
19924E 2 B SHIZ/SA A ARICER L, HKIERE%
0 CTEE L/, HEMBEIRE2H 17 Hd SHE
L, 1685/ HE (16:30~20:00, 4:00~7:00 DRIER), 8
BR H B (16:30~8:30 DY = — F) CHARHEODO 3L
HRAEZ I, £/, ELELE L TARBEOBEHE
WX AHR T, ERICIZ1IX S0 248kE ML 72,
RE3 MEMREBNLERIRATEUERBECREIT
e

TERREHE 12 %513 5 IIRFIAEE B & B R ABRTERH &
CYIERBEIC S5 2 EBEHOMIT S0, BNE

WEE L Y AF LI C persicifolia “FRTA4 b RUT
W—"ZROTEREIT > 7o 199245 QI LHE
HEk L Ltk BRACSERy MR, BAT
EHUHRRBICERSE1, 199351768, 1A
200, 2838, 2B 17HD 4ENCHF T/SA T R
PHOERL L, RIERIEE 10°CTER U, BELEE
AEES SR L, BEART (22:00~2:00 EER ) & &
RAED 2R EFZ I, ERICII1IRHD 168kE 4t
H L1,
EEB4 HEENENRECRITTEE
BRBAENRHIC 5L 2B LW ST
7o, ENEEESE X O AF U/ C persicifolia ¢ =7
A4 R AERBCTEREIT- 70, 199445 BicikfE L&
ek B LRk, RERAIC4ER y Mk, K
Bzl 208, 9168, 9H30H»SHIE L7,
WMEIARSIZ 98 2H, 9A 16 HEAX T 10, 12, 1438
B, 9B 30 BBIAX TS, 10, 1287 - 72, LEIE
i 5CEL, MERTE, JER A 7o ANICER
Lizo 784 v AR RIBERIE: 8°CTEHHEL, B{E
KA FAE L 7o MUEREIERA y Micgk EIFRE
ATEEL, AARRICERIEE, 2R4HISSMT
N ZAMNICER L2, ERICIF 1R H b 248 HER
L7ze
EEB5 HEFYATOZOIEELCRIEITE
BTEATLOFENPRIEICRIETHEERSNCT
s, BRNEHEHFI4LLIDAFLLC
persicifolia ‘K7 A F R TI—"EROTERET
1o 19954 6 FICikiE UESk B U7k, Sl
123588y Mok, BATER L ARERICES
X¥7z, 1996%E 18 10H, 1H30H I/ /7 2R
ICERL, BABET, RIERES S CTERELI, £
BICE 1K S0 248k EHHA LT,

m # 2
EB1 EESIHECREITR
BRIEE LITR Uk, MESF B 2mERIE
HHARWE G @SS Shich, &&ETH
2% ThHY, COFEEATLEMEICEESTD-
7o MBHIED RT A b TIHIBEHIGEL L 512D
NERIMET LA, Hic, 7, SHEER TKES
BT Ui “T—"TRMERN7, 8HABEXTKRE
CAETFT B &7t RoA b ERBRICHE
AR LB I DB RIMES ot E72, D
BRETcomEHREEAICLEERSSONT, 3H
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21HAIRTH - 7o 1H LEITOKIERD 12 7HIEEK %
TH20em F{#ETH - 1oAY, 8 ABHEKX TI3 14cm & 72
7, B GH4EER) TR, 3~6HIBEKTIZ
13 100% OWERE L - 122, 7THBELUKR TSR

METT2HMAH SN, BHEETOMERIR4
H18HBI#TH >7c, ik, ‘w74 b TRSHEBE
K, “TN—"Tit4, SHEBX TRIFNE EHIE
DbUENS>ICOTHRREMNSEBH LI,

#1 BEMNESERE IS RIZ TR (1990)

(iR ) (FHbEE)
mig iFEH wWmEa WElE  HKED SntE 13HEH & B HEKRE
(He) % cm (AB) %
3/10 3/22 92 22.1 3/10 4/19 100
+ 4/10 3/21 83 22.6 + 4/10 4117 100
7 5/10 J 5/10
1 6/10 3/20 75 19.1 1 6/10 4/18 100
k 7/10 3/20 59 19.4 b 7/10 4/18 92
8/10 3/23 50 14.8 8/10 4/19 88
3/10 3/20 75 22.4 3/10 4/16 100
- 4/10 - 4/10
B 5/10 L 5/10
6/10 3/20 69 18.3 6/10 4/18 100
l 7/10 3/21 63 19.2 | 7/10 4/18 100
8/10 3/21 59 14.1 8/10 4/19 92
) RIEKIE 10°C, 28 18 H A%, ) 38 4 HEHS

PRk O 12 1 A LA,

X822 B BRHIBIECRIZTTE
BRAEK 1R U, BEBRMEBEXT4ATE TS
272 ZDUMT, 16WHHER IR HEIENEL 4

6/9

o7, BHEIEICE U AR{EIL6 A LAITH b, MB%E
T5IETHRENH1 » AR 572,

RER

5/30

5/20 +

510

4/30

4/20

410 |

/31

8 B

1685 Bt

1 MBRVCHRLENBECRIZTEE

EyWmE FDA b

2A 5 BmMiEEE. 2A 178 X b A B,
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HE3 MEREEE L BRLBIEVEREICRIET
-7

HRER2KRUF21TR U, 28 3 HUUBROMIER
I TERIEREN 5% LA L & 75 0, BATEREIRIZ 4 AR ~5
HIRE 1S - 12, BTEE I3 IBRREENE L E EBL
BHERMRR oI, 7, BAEHE—S2BRVTE
HUEEITS 2 &tk > TRLCA Y, MBREEAN
BOIEEHNBOMBEIKRE N - 712, BRYh DR
TERBIMERBE ARG ED 4 {, [ UMREE

XTREAMBX LY HBRAERTE LS DN
Mo fohs, 18 6 BMERAR B AE K TRERTEREA
HRAEX X DPPEL ot ‘T I—"TIRYTE
B, UfEEL b ICEBUEX THREERZ RRAD, /h
AHEIEHNBX THRBER L 18EL -
7o “HRTA R TH, TNOOEMIZASNIH, —
A &R B EAMB o1, Fio, MEHEE bIF
TERBEHE ) - 72 2 H 3 BHMBHEEX ToRIESE 10
CUTOREHBIZ113HBTH » 7,

#2 MEFGRY, SEREL SO HRUESIEREICRIZTHE (1992)

(mfE+R71 b)) ¢TI=")
AZHY HE RIiEAH UEE  UMEE  MER AZRE AE AN UEE  UIEE  MEK
A/¥k  cm g i X/  om g i
1/6 B4R 20 93 93 45 1/6 EE 1.8 88 25 25
1/20 4.1 98 62 41 1/20 4.7 91 45 33
2/3 5.0 102 55 38 2/3 4.7 94 40 30
2/17 49 98 45 34 2/17 6.4 89 36 27
1/6 EH 3.5 106 69 49 1/6 £ER 35 95 53 45
1/20 2.8 95 41 33 1/20 2.1 96 63 35
2/3 4.1 96 60 41 2/3 38 98 58 42
217 57 102 53 38 217 53 94 52 38
) YIHEE 10g LA T Oz /AN & L1,
5/20 0 100 o
o RIAE - @ O &
42 o *
= 5/10 | °
80 ¢
4/30 +
160
4/20 |
140
4/10
; ] uaﬁ]%ﬁﬂ
3 || 1% BEA.
OERATY iourtns
ogn|] RIEHE
3/21 0

miapLLEsE  1/6 17200 2/3 /17
RREEHK 82 98 113 127

/6 1720 /3 /11

82 98 113 127

M2 fnEREEAR O A EAEOE YT RITTHE
H)KEES A : HEKJE 10 CUTORERY
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R4 HERLENRIECRIITR

HREXS, K3ITR L, HIREAEIKEOEO
KRB, MERIBRHAEC L2 B EWRRI AKREL
o, 9A 16 H, 9 A 30 HIREMEEAIBX TI3BRIR

#3 WIKELEFGREORORE

h 26~30cm & 75 - 12, FRIEBRBR2BITBERTH - 12
A, ZOUMNTHEIC, LEFBREPAROCIE SEN
LONBM -1, I 51T, 9H 2 BALEEEE 12:8M T
BERERR N7, B, BUEXTLE
TERERIZ16.7% BN - 120 TOUENT, 9F30HA
HEE 10, 12:8B THRIEKER S0% L2 - 1, F12,

g (cf_%’;d) 9H 16 6, 9130 HALEBIIAIX T LB A < %
513 EIRIEHRENG L HANR SN, BATERIIE
9/2 226 3.8
3ATTaM S 4AFEIEK o7z, EDBNT, 9H 16
9/16 275+3.7 . )
HALEREARS 10, 12:8R0, 9 A 30 HALEERINE 108/
9/30 309+ 4.8 - s
BIEMEL, 3HBRTaMSHIET 2 H -7,
MEBXOBEIZ 4 BdaITH - 7o
6/9 1 100
w
5
5/20
go
#
&
4/30 | B
60
4/10
40
3/21
3/1 ) 20
/ o Qs
% ARRTENRE
2/9 i 1 . 0
2 2
AL HARS o 3 .g- a g
-2
LEMMAA 9/2 9/16 9/30

K3 SERBQEIFECRIZ TR

KBS BFHATOROHNBECRIZTRE

HRERAITRU, RIEREIZ 1 A 10 H MR
T0~41.7%, 1H 30 HT8.3~58.3% & 1 H 10 HNiEH
L b 1H30HOENLEMICED -1, T/, HM
BEHAEEE S R T4 b kb T — OF TEAEK
EREOERSA oI, KR, CH#, DO T —

VB RRE & L ERTESRENE L, CH, DHO
‘RTA b IETEIREGEE & SERTEAREIMED - 70,
oot BT HRKOBEAAR S hic, o7
L, BB REEMERS D, wTho¥EomE
FTHEBEEICBOTEMENS 2 FIE/REETL
ARARY RIS\

#4 BT ROCMEBEEREOEOOERTERRIC RIZ 3 & (1996)

hnig B e 1/10 1/30
E N koA b < TN— i o O L
A 16.7 16.7 333 16.7
B 16.7 33.3 25.0 33.3
C 16.7 41.7 8.3 58.3
D 0 417 8.3 41.7

F)BRBET. &IERESC,
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v, & &

AEBRTIIBIRED Cpersicifolia % #t3% U TIEmE:
HHMC >0 THRET L kco BRI ORIEE E X 12354
oty MIBICRIZTER, £hic& b5 BTt
BRFE, Eoici3oty MIBEOMERIEICRIZTE
K> TOBEANRLETH - 12,

C.persicifolia D X HiZo¥ v MTBITIKERLER
I REICRIC T E LR T — U (5 SREI
BISTERRAT—V (KBS L EEINTHB (),
BRBFUCA - 7o) &5 MZ— I BER O BB
KRE S (FERH, Z2R RV A E)TRES ESNT
W39 £IT, ERITRHEEHOECHEICR
FTREBIIOWTRETL, BBIC > LTS M L,
BHIAEIE Tl 3~6 AIFETIZIZ 100 DB R E - 12
A, ENLUBROBERHTIIMEERMET L, g
BB THRBOEADS Shic, BEMIHKIED
T20cmiik&EER SN, 2O EhS, RBETIE
TR s Bkt & b L b6 B TiciBES L,
BRIRD 20cmBBE OO K & AR T 5 2 EHNEL
EZoNl, CORBIEIBES OORBEREE—RL
120

—RRICTEAREL D (R I 1 6 1 B IR BARAER
AR S OBEAH, &S IEpERERN L
LTRESN B, i, BRECERERE TIIEIE
RHETTREEREZ M THMEEHSMIT B
ENEEELINTOLS (B). BES W) IITuREEHICE
W T Copersicifolia 133 AP a] ¥ TOHARKEMEBETH
TR CHECSHESRBEREIM LD RENE
LTkb, BEMORE) SKEE LTRIET 348
PMEDRELED bABDIENE LTS, KRETOE
REBRE2ICFLE S, RERIBI0CTIREADE
T, RHZH(EHBE) TiIcs0 T2 A LAUBROM
BEEIEY EEZ Shic, BMItRBREETT4A
BT ~5HEAEGY, BATT4AF~THEN 57,
ZOLHIT, RHUEAITS & THABEL VBATE
MS5~10HEL Y, Cpersicifolia 2B Bz & - CEITE
PEFSHEMMEBEER LI, 7, ERIOERN
S, —RIKBRTED 3 KIEPCo ¥y MIBICER S
BEI10CLUT )2 %K L35 &, Cpersicifolia DI
BERBRREIE 10 CUTORERHTI8~113 H
MTHh -7,

C.medium TIIMEBAE COREEBENTELE
FEMBEFIET L LTS5 XF L 7 PRIBEFATEORE
NWHRoh, FRULAEREBRZIENTH S J&n

AREEINTIS (2, F/, ZOMDY /=2 S5
EZ OBRECHOTHRBORENINTINS (1
8)o C.persicifolia iZ3 T b RIERKRIR 10°C <1 A MiBEA
HBo &5 BN RECK TIREAKEET C3EE
DEN, FIERE, IR SEOKTARS A
W, RAMEELTS  LTHRES N ZEMLA SN,
Fr, K231CR L& 5 168 B B, BEAhN 485
M & b ICRENHEE L2, BIREORERG O DD
EHABIBIHESVKRORBICEBT 00L&
INTWS(10)s & » T, Cpersicifolia ® £ H M IZ
bIEHHRIESEEZ otz UL, ZOBOR
TERRRIZ 0% LT LIRS BERIMEYH 5 L 30A D -
2o

oI, UMERENE 55 3~48 La% HEICH
TEMO—EoRELER Y, BEETHEMICKEE LS
ICEBR 4 24T 5 720 C.medium T3 EIEIBAE £ FH L
TR MBI LTS 3) AEBRICELTH
IR ALEBAIARE 5 T ORRDIRREZHRIR 0 23 20em Ll E T
B0, KEBICEIGTE 3 25— Y (ARBHE)Ic+53:%
LT &EX o, Lhl, FMEXE IRIEESR
MEL, CThidERBOIE S DENKIVIDEER
Shite, £/, ThF TOKRICE O TIRBEREMN
Hire3h s LRETE 3 28 LAk, BREET
BT HIRIEREN 16.7% EIELS BB TH - 70 B
BSOS B)DIT - I EBREER T b Cpersicifolia s 2°C T 80
H O WHKBAE %47 - 7o, BIERIZ 17%TH - 12,
IO ENS, PEROMBEL L HIBEROLERED
ARMPIEH I TV B, F72, EBRAIIH LT, KEML
HBEAIG9 A 16 8, 10, 12:8R/, KEMNMEBKIA 30
B, 8EMT3IAHTHORENREE Y -1, HIKE
LB AR UINBESERE B 5 Z &2 & D IRERE
KOBRILRA% 1 » AR TE, BHEL T 2B O HH
ME[REE T 5 1o, E DMK & & IRTERRH 50% L)
TEECERMBRI RV EEZ ST,

PED LT, KREOIRELEMN S C. persicifolia
DOHIEFEFREEREL M. T 2H EATH 0,
RHFHICT 2 ZETATAERBERBEH S & &
byt E M LT A I b st, LL, &
ERICE O TIRIERBRMMEN - EHEEE 20, i,
FEMIDRIEE K 5 72 DI1CFT - HEBR4ICK W TIEE
CERICHN, 7, ERSICHLT, BIEERIZ1
F 10 B NEE T 0~41.7%, 14 30 H T8.3~58.3% &
FRICAEIC b FRERIEESDENSE SN, EF
BIcMETH - O ENFTT LS 0T,
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C.persicifolia 3HERYITEE LTORBHRBEBNRHE H S
hTkhd, KREERHICEL GRENICHRTH S
EEZ ohic,

Sk, BHEORBRBISHEM &ML LRELEETTD
FeDITIE I RA R ORI L EEN S RRNLET
BaurEEbhi,

V. & E

Campanula persicifolia L. DR BRI IER il 2 WL
3o iR, ERGEE, B RRUHIKEL
HIZ W TEREIT- 12,

RBBIcHOTR, 6AFTCREETSIILICL-
TIRBICEIS T & 2 HERNRET H - 7o MGG
BHHIIHADE, BEETE b 2B LANENTHY, £
OO EABRT4APT~SA LA, EHTT
AHH ~THEN - 72, F72, MBRKBEROE DM
T+ LEREEMHY & biIcIERE 2R LEEN S
AR Uz, 9ARENSD5CT 10 BHOHEER
MEEITS I ETIAPTHORIENAREES D
HHohic,

7efiU, BEBE HITRIEEMEL, EEMENKS
{, BHEETREASHETHAH, OfikEE
IMRRERME B U CRIZANCHE TH 5 700 LK
=3 4 o

W EWROFKTICHch, BELEE /B
EMRERBER, ARMEIRCEEL IS EL
fetint, Fie, BEBEE Ly —KIFH—BIEEE K
FRHBINE, FEHEEENBCERL S W%
Wietiinte, STIROEOBRBE L LTS,

10.

51 A 3 &

BB (1990) 7 = 2 SOBRBEERE A L2
27 OBRRIG F 6 BREBERR Y v AV L%
HEE :69~77.

AR HERATEIRES (1987) 77 ) ) 7 OBIFERM
BT AR (B 1 B B EBERDIER .16:p13~18.
BB (1991) 7 /= 2 5 < X U7 LORETE
BT B BT (5 18R BT S ORI ARBAAEIC &
TR BEYHEIA 498~499.
PSR &R (1994) 7 /8= 2 SOBBE LR L%
=2 T OEBRIG 6 HEHERM VAP 7 4
HIEEE 59~68.
/NP EIZE (1984){E7F D BATESRER (1) R 59% 5%
25 :356~359.
HEBE QNS X 5 HifEE 95:28~31.
BA KR (1978) TEFF48 38 p49~51,306~332. & B
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Studies on the utilization of the substrates
substituted rockwool on the hydroponics of roses.

Tsutomu ICHIMURA, Seishi TAKAGI

Summary

The effects of physicochemical and physical condition of substrate, productivity and plant bio -
information by utilization of the substrate were investigated in order to develop the substrate
substituted rockwool.

1) The stone material sludge and perlite were able to ensure the equivalent yield and quality with the
rockwool culture in the management which corresponded to rockwool culture.

2) The stone material sludge (the rate of water absorption 28%, particle size Smm or less) was
practical.

3) The substrates which water retentiveness was inferior to rockwool of leaf temperature rose earlier
than rockwool after watering. At that time, the photosynthesis and transpiration rate lowered a little,
and delicate moisture stress was being received.

4) The daily variation of substrate temperature was large in stone material sludge and perlite.

5) In stone material sludge, perlite, and sera soil, the quality of cut flowers in the summer season

was improved.
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Effects of Fertilizer Application Methods on the Growth and Flowering of
Cyclamen, nitrate - N Concentrations of the leaching solution from the
Pot and the Petiole Sap of Cyclamen Plants Grown in Subirrigation Culture.

Tomoyuki KOMAGATA, Tomoko Fusii* and Akira AsANO**

Summary

Effects of application methods of slow release fertilizers on the growth and flowering of cyclamen,
and on nitrate - N concentrations of leaf petiol sap and the leachating solution of potting media were
examined. The tablet fertilizer (TF) was pushed into the potting media or the IB compound fertilizer
(IB) was put on the surface of the potting media. Cyclamen plants were grown on the C- shaped steel
gutter filled with water and were supplied water continuously through a non- woven fabric ribbon
which was hanging down into the gutter from the bottom of each pot.

A suitable rate of nitrogen application per pot was thought to be 500~1000mg for TF and
1000~2000mg for IB. When TF or IB was applied to the potting media, nitrate~ N concentration of
leaching solution from the pot was very low regardless of the nitrogen volume applied. From this fact,
it was thought that nitrogen dissolved from TF or IB was absorbed by cyclamen plants quickly.

It became obvious that analyzing the nitrate -~ N concentration of leaching solution from the pot was
useful for estimating the nitrate - N content of the potting media, and a small reflection photometer

had a practical use as an analysis method of nitrate— N.
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ERIEETOHRAL, V754 L 0EE, BTt %A
B I AR P OB EE R B E T RIT TR
KDWT, RIBEERERT 2 kB L THREL
720

0. M#MRUFE

19954FE 11 H20 HicfBRE LY 7 54 v vt —H
%, 19964E 8 H 28 Hic SShicEM L THEA LI, &E
At A PO v 7R360, N—3F 254k, Kt
%263 1(BH/LE)TREEL, ThitHELERLAR 1y
CEMUIbORFER L. BEERL wiFhbls
AU LR 5 5 ek FSERIIEE (S8Rl 7 1 7. 8%
(U VB A Y =12:12:12, BREI VT RIVL, LUTE
AlEEET ) ERFAD IBIALR (KR 1 7 EHE: )~
B :#7) =10:10:10, LI FIB &50¢ ) D2 B4R L
7o EERERHI —RRA S ERAERICHE LT, SRRk
ATERED»S lem BEOFEI ICEHIALHE (FEHIX
), IBASKA T ERMmICE C HE (BK), HAREEHIMHE
(BF:) B/ Y =15:15:15) 2 5KIED S B REE T 5
FHik (RIEE)VIC L DiT- 12, F72, ERZHEALED
BIEHRXERT o, FXRUIBRIBH#HL)OER
M &% 250mg, 500mg, 1000mg K Uf 2000mg & L,
HRAEOXET 2 9H 130 & 11 11 HICHKEA L,
WIER 2 A soppmOH 138 ~11 H10H )Y 7212
7sppm(11 H 11 HEBE) & L, BRI A 257
S TR TRIFE Lo BIFH RS CRMERA LD
bk AROERBKBREE L, WIERKLIA EKEK
EEER Uz, BRIEFINOA F XY ZNTIAH
BHICEHEBL, 128LEICKRT Uk, EEEEEIZ10
ATaUBEmEBEZ16°C, MAQEBEE2CTERLL,
12 H FHIC & X 16 $k (N2000mg HEFA X i3 8 8k ) 12>

WTEE, BIERREZAET 2 L & bic, ABRIS
2B &I, HBABUKROY 75 A L ERTE T O
MEEREELHFAE L o, shishkidZ& 8K 100ml %
THREORM AN THRAIIICHET U, SE, SRt
Ui aslkl & Use R 23D TRRGAE
BAT - o8k & bIEBK AR L, 7 7 X 2R
128k & D HERAEAT » 120 SIERIKIS, BRIBX 35k (>
75 A EREAN OGBS 28K T oS LI, B
WK, BEERY SEEOR LI L2 ERED
EREHHL, ZEkTEDLboERBE L ®
BHIABK, BRI E b 2N T NERKEIC 1210 F
&y, EHREML TRE, e I/NIRSLE
FrTattlic, AT OMBBERS R EBRKTO
THEREERBE L OHMEMAT 0, 358 )£
v MR EBEE 21 TREG LA 2D TEND
ZBREOHIEEZBICHEEL, BHEABKTIKSE
TH S 303 8B % ICHEEKE 25ml T U THED, S
MUk 2%, RABCALEREL THEOE
FRE AN EOLESTRE Lic, i, ik
RO i N R ST EE B R & ARt i T o
U, INRRHTOLES OB G L7,

m # B
1. EERURTE

MR EDENDEE, FHIECRIITEEIIONT
£ LR, WHEEOENAARKATIE, BARSE
K BIZEEHEMNEML, BHIRY ILEARD 500mg L)
TTiRENASNT, 1000mgll ETREEAENS IZ
EREL T ot, EEIZ2000mg THRHKE L, ok
FAETRENRA SN D -7, SPADfEIZ 250mg TH
bINE L, EEDSED - 12D, 500mg Pl ETIIENS
SN -7z, BATERIZ 250mg ik b 72 {, 500mg T
RbEM-712h, HRRICLZ—EOBAIRHEOHT
Winoto, EFORZIFMNEARIZLEZIERAONE
Mot ERBERKEARIETII O TRE A
foo FIEHIc B 28 mE L, BEICLBFM T
1000mg, 500mg DJFIZEN 7z, 2000mgiZ R Y 2 — A
BAH 0, EFECEREIEbNANEERI%T, M
TEHICBENPROBEENBFRIN(F-F4L)
EBEITH 2 Z EMFH oI,

IBE BT, BARNS 513 MW
e aHEmRED SN, HEYRUEEICIKE
BN EAD SN -7, SPADEIZAEN KT
IZONTKRKEL U 57, SPADEINR/INE D o 12
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250mg TIREAMNFEFICHE L, HoMIERARETH
5 EMnBB oI, FATERIL 1000mg A b H <,
250mg N bVt ot ORI HKAZOE
BRIBHoNAh - eh, EREIHARSETIZ-
NTRE -1, BEMICE T 286 S HE 12, BIK

12 & % 3l T 13 2000mg, 1000mg DI EN 7z, AT
X132 350K 904K, HRIR D 2349 29cm TRIFA LS, BATE
R U, EIERIXIE, MifE%E LAXich~T2To
IHATTE Y, %12 SPADEA 208 EFE L /&L, &
FERZIERNA Sh 1z,

1 WHEFEOECNER, BELICRIZTE

X2 NifE Bl HERY E 35S SPAD  BAfEHL TERE  TEFE  fEWE
(mg/#k)  (#0) (cm) (cm) fif (cm) (cm) (cm)

4 A B K ARk 250 65.9 27.8 7.9 47.6 17.2 5.5 4.3 18.0

500 83.9 27.3 7.7 56.5 24.5 5.6 4.4 19.9

1000 102.6 30.1 7.7 57.8 18.9 5.4 43 20.3

2000 106.3 32.4 9.7 56.8 21.1 5.8 43 22.1

RFEA D IB ALK 250 66.1 27.6 7.4 36.2 15.4 5.6 4.5 17.4

500 70.9 27.9 7.4 48.6 20.8 53 4.2 17.8

1000 90.8 27.4 7.8 54.5 22.7 5.6 4.4 19.7

2000 81.9 283 7.8 56.3 19.8 5.6 43 20.3

WAL B LA - 90.4 287 8.0 522 225 5.6 43 18.6

18 B # - 49.3 26.1 8.3 20.8 7.4 47 3.8 14.1

RALE~-HHIcHAREL .

2. SBBOKPHBEZEZREEOHS

VISR EBANCES (K ):ERAX TRERR
IR U TR BRI 2 M2 A oh, N 12:8R
% OB E L 250mg X T 34.4ppm, 500mg X T
265.6ppm , 1000mg [X T 400.9ppm, 2000mg X T
513ppm(10:BR%) & 75 - 72 IBRIZEEAMRICH~T

600

E 500 | Sk P SR R
a

2400

0 2 4 6 8 10 12
LEZER GB)

BEIMEL, $iC 250mg X I3 AR HIRT % 8 L T 10ppm
Kifh, 500mg X it 8:8R £ T 20ppm K THRE L 720
JLER 12 RS % DT 250mg [X T S5ppm, 500mg X T
31.9ppm , 1000mg X T 84.9ppm , 2000mg X T
319.2ppm 72 » 72, HKARK (2 30ppm Fiffk, MEAEEHX 1AL
B 48R LIBE 4ppm LI T THER L 72,

600

2wl READ 1 Bk
[}

2400 |

0 2 4 6 8 10 12
WEEEL GH)

1 2752 VA ROGE OHERUK P IHRBERBEOHY
@ :N250mg/&%, M :N500mg, A :N1000mg, X :N2000mg

@ HIEHEE R, O it

VIS A U EWA IS (K2): R D 2000mg T,
20 B A% O 108512 12.2ppm, ALFE 1287
B2 5.2ppm &% - 18, RIBR U ONER T30
2B LI 2ppm Bl L THEB U7, MIBRIZE b BN

<, 1% 20ppm~30ppm THEM L, 4 I1CALERETHE 248
ik & RIEREE % L 7o 0B 10:BR%ICBELPRH
KB BHEARL ST,
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40

ek A e AT R

MEEEEME (ppm)

0 2 4 6 8 10 12
nEgBEK (8)

40

RFEAD I BBk

HERE2EBRE (ppm)

0 2 4 6 8 10 12
nEgEK GE)

B2 ¥7 352 RIS EOSKERUK T HBREERBE OHER
@ :N250mg/$k, H:N500mg, A :N1000mg,
X :N2000mg, @ :IRICEERLLS, O:EEH

3. ERTHEPHEBEZERRE OHE

ERH PR ER OB IC OV TR 3 IR L,
ZRBHESAZ T ERL, Fh, B—0ZBHBHE
TR, EARXKNPIBRIODEFEN >, BRARKD
250mg, IBX® 250mg, 500mg fz OEREEHX (4 R IC

400

2 sk H S
agg | B
g

s

gzoo -

B

%100 -

&

= 0

0 2 4 6 8 10 12
nEmEK GH)

ROEEAR L, OB 48R %LI% 40ppm K5 THER
U720 $EXIX D 1000mg & UF 2000mg T i3 LR HE R R A%
ERLU, 8HMEIIZ6BAMBIIRLEG L 12h,
ChUADX TRUBZBEMET 558150
too WAER T 10 BB LIIRE IC R L1

400

RFEAD 1 Bk

[l

(=3

(—]
T

(55

(=3

(=]
T

—

(=1

(=]
T

WRESKBE (ppm)

(=]

0 2 4 6 8 10 12
MEREE GE)

K3 7540 OERTHEPHBREERBEOHE
@& :N250mg/%k, H:N500mg, A :N1000mg
X :N2000mg, @ :HIEEEFHLE, O EiEs

4, BATOWBEZERREIBERKPHEBESZSRER
ELoBFRIETCIBREXAETOBE
MaiRUcEsy, SkATOWMBEEESE LA
20

3,
T

y = 0.1167x - 0.7617
R = 0.9129

75 100 125
BEAK (ppm)

K4 SkHTOMBEEFRS R LHABUKTIHEE
ERBRE - OBR

A+t (mg/100g)

o
o
(=)

150

Bek PR R BRE & OMICIIFHOWHEENZED oh
foo Efo, NRURSFOLEER R L ENHROLE L L D
flIC E W EBIBRRED St (5),

160

g ‘
o 120
! L
% 80
g 40 + y = 1.0382x - 2.1494
o 2 _
= R* = 0.9828
¥ o ) .
0 50 100
MRS E (ppm)

M5 MEBEEHEMTCH T 5/ NRIRHTOEE &
HEkE Ol

150
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v, & B

AR, EHOBEEBATEN Y 754 vtk
B, L RETEELRIL, T BRALLE
FOBEESBEBKRT Y 7 5 2 » O¥EWHTHKEET
TELLSEL, BATLCERINATO 28504
D 2EHOBERIER MR L, BEOFR AR T
sk sERIIEEHI A s A A, JREAD IBILAEAE
FHIAARTEICBEL HETHERA L, 20ER, FU
ERBRAEBTOY 754 VOB IR, HRIKEIBXE
TEMIDEL -/, ThiIdER U CBEEENOBH
HHEOEOP, BRRKTRALICEDAEFNS Z &
Lo THEEOEMEREAHE LY, EEEROKS
RENE BRI EE0ERICL S bDEEL S
Nice BT, Y754 L AMARONESOMEBRKE
HEREEREE R, X TREMICEE ZEAER
L, 2000mg}if[X T i3 408 10,861 1< 500ppm % #E %
2o —F, IBOEX B TIIHMAED 500mg LLF D
A S SOWMBEEREOKEEIRMETSH Y, 300ppm
A BBEENA SN 72013 2000mg D 12:8% TH
Ste IO, EHOBEPHEFEICL > TA
HRKECRLY, V752 DEFIZRS CEEYT
AIlEMEHONI, ZhicLT, BHULAEED
THEWHBEIITBDIT, 754 LM S Dsk
BRKHOWMBEERBEARE LER EERKX
CRBEEOKBETHER L, EREERA L OE
XOPTHRHEBENS T - /0 5HIX 2000mg T 4, HHE
10:BRE%IZ 122ppm ERBIZE EF 51, —F, BEW
HRFOMBMEERAE R, BERIEHOEZRRAEMN
BIit#-TEHE->TkH, 4, BARCNUTE
BREEREL>TBIEMS, BHUEENRY 7 S A
IR EM TS I AR E NS, TheDl &
o, HEHIW CEREROZERES L, Bk
HRMIY T T A TR E NS 2, ShiElkic
BT hicd b EEL SN,

WX T, ¥ 754 LA FEZ GG, ABWES
ELBEBKPHBRERBER TV IR SRR O W
REEFRBE & 1213 F U o 20~30ppm THER L, BERATE
FEESELLBELIFHENIEL -, 0L,
BAEEE 2SR LICBE XIE L8RS, koK
SREROES, MAAE RRAESOKHICLLS
A, BRIEBUKP R RBERIBY TRBETH 2
7odh, KEDWHRAZES U CILBRIRA 2T 510 &
EW, BBASHEIEEL U TIERH R DR
FBREEFROIHRLWEELI ORI, JOK, v

FAUVOEFREEM%KTEIEEEIETTHN,
i, AREOAERRULACXKTHELABS, &k
EREEE USEE, BREREER LB
NTHBEBKF OWMBEBEERBENSG I EXHS D
121 71,

SURESE, SHM SN BEIEREBEBRER, &
FIX 13 1 84 72 » 500~1000mg , IB X T it
1000~2000mg EE 2 SN tc, AGER & RIERL geR % (&
AULBaoBERMERIZ, 9HLUKE 600mg Hi# S
(2, RFEE)H 5 i3 8 AL 600~900mg HEETH 3
6, RFER) LOBmENH D, FRBHEREb I hoITE
WHDTH -7, BEAREIIKRDZ K 2 —LPHS,
EEELEZER L TRETHIERL, 2RBREETH
SHIKHRRBIEOHRELSDIZbDTH S &H
Wrahi, EFIXTHRSSENEMN - 7 1000mg 1 F
ICIBRTHE b @SB DED - 72 2000mg T, Ak
OTHERAEZEF B 3 2ppm AT, IR PR R
B 3HE42 100~200ppm THEB L TH b, Th S ORE
DRBLMIEEL LTERATX2 b0 EEZ 5N 5,
C OEMHIK T IHREERBEORIEMIZ, /IS (3)
PIT- BB TIERLEETERL, »OMYWREOSH
Mo B OE & IFIF—B L1,

FHBRTIE, MBBEROMTHELE LT, £ERY
THEHSICHATE /NIRRT OEER 2 Az, Bk
BEEHEFIBE LAY 27 L3, RILICABEEEL
THhoREFICHKS, KBEOKBEISEE YT TR
PO A VBEEFRETZL0TH B, Kikic
£% 27 T4 OEFHRYTHERBEIC>VLTE, 1
A oA—y -kl OMENED SN TE D (10, £%E
), BEOERBEHKIZ>W T4y 2a< 757
HREOHMMBRED SN TS (9), T/, HIEMEED
FIEICENT S, 147 o< MEA)PKESES
BT () EDOHMBNED SN TS, ShiEBikiz>LTIE
FRBRIC L > THEIEBLE L & OB ED Shik
ZEhS, INEIRSIEOLES OEEEI RS TEHL I
EMHER I, B, HFALTOWEEERZRL
SRIABUK PR R R RBE & OMICE OB LY 5
Nl Ehs, SREkENETSI I EiIck-T, &
AL oXRBREOHENFETH S I LRI NI,
NhoEHhbETERD L, FEBRTHOICFEEG, #
ELMEBECITIFELLT, FYLLOTHSE
HErxhic,

Ak, BIEHEEILRT 2 SRR, LD BEHAOE
BHIDWTHRETL, 2o 0EHEttIcd - AR
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ERUKBLMEL LD TV OERPLELEEZL S
T3,

V. & E

v 774 OV LFAEERKEEICENT, Y
FgEHIIER DSk H £~ DA S HE R KU IBILEK D §k
AtEE~NOESIEHAN L 7 5 A v O8HE, Bt
CICHBBK R ER PR EERBE ORI T
HEARFA LI, TORBEORHBERLUTOEELTS
%o

—S%M DA TAIEERER, KHAN
500~1000mg, IB i3 1000~2000mg A EETH > 12, &
e AR CBESE LSS, ERBHECH
DS FTHARKPOMBERREBE 3B TRKBET
HBL, BRAINALBESE YIS A VITERPHIIR
REhTWBZ EMFRbRr,

SR OMMEZEES B O T ICHARKISRERS
FBEEMTTEIE, T, MNFEELUTMIK
HRXAEFOERAUELFTO I ENH SN - 72,

5l A X #k
1. EIHE— (1998) /NS EERHC & 5 IO
BEER -TREY VBRSO T LOWHE
HIE B & LB E M 69(1):85 — 87.
2. BEEOBEL L ¥ — (1996) FRK 7TEEIESR
BREEE 31 — 32.(RRE)

10.

11.

INKIREE s BNZESL - H EEF Q9N 774D
JEEAKEREIC B 2 RRERBENEFRIEIC
Ri33RE B=FRHEE 66( 5 1):822.

BT e - B EF I (1992) B BE LW h D EH
FRENEEBKLIY 7 54 v OEBEL I
R T R RIRE R 17:47 — S5.

e 5 ] (1990) BEB AR (4) IEEHEILH pp. E
B2314 0 2 — 314 O 7. B 1L UL S 5.
EF B EBEARE (1992) PR3 EEILE AR
BRAEE 30 - 37.(REX)

EAPEE] (1995) $kTE D538 -+ & Bk EHE p99. B
R e B3R

FHR THRE—-BHIEK(1996) V754D
TeT v ReTn— Y RT LTk BERKERE
B S HRMEBIE ST BATEIC RIZ T RE ENRE
K AWTER 28:219 — 225.

BERTET < KiLBTE (1995) TEMRBLW O /12 D/
BIRSRAES v 27 L s & 20 E L OETTH
T RAINE CBROBSMEE AT BIEHYSH
# 66(2):155 — 158.

WA I SRS SBR I (1995) Tk 6 4 BEAL & BB AR
#79 - 80.(KRHKK)

FIFE—ER « & 578 (1996)1:5 K I D 5347 i<
Ho HIRAERE A A L BREOHE B A LEIE
RS Mk 67(2):180 — 182.
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