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Summary

Inheritance and Breeding of lisianthus (Eustoma grandiflorum)

The partial clarification of modes of inheritance on flower colors and on flower types

made the breeding of F1 hybrids and a series of flower colors possible. “Akisikou 1" a
yellowish green flower with pink marginal variegation, and “Akisikou 2" , a yellowish
pink double flower, were developed as new flower colors of F1 hybrids by clarifing these
modes of inheritance. The modes of inheritance of flower colors and the combination
which were clarified during the developement are as follows:

1.

Acianic flowers are recessive charactors to cyanic flowers in relation to the modes of
inheritance in anthocyanin biosynthesis.

. Monochromatic flowers are recessive character to marginal variegation flowers in rela-

tion to the modes of inheritance on the forming of marginal variegation; in the acianic
flowers, the monochromatic flowers can be distinguished from marginal variagation
flowers under UV- irradiation.

Pink flowers are recessive character to purple, redish purple and mauve flowers in
relation to the modes of inheritance in flavonoid B-ring hydroxylation; in the acyanic
flowers, the recessive characters can be distinguished from the dominant ones by
flavonoid analysis.

In relation to the modes of inheritance in chlorophyll biosynthesis, yellowish green
flowers are dominant character to white flowers, therefore, the selected yellowish
green flowers can be a parent of F1 hybrids for a series of flower colors with chloro-
phyll because of the recessive characters on the examined flower color expression ex-
cept for chlorophyll biosynthesis.

“Akisikou 1” was developed as a F1 hybrid crossing between a selected yellowish
green flower and a fixated white flower with red marginal varigation.

Carotenoid biosynthesis genes and it’s inhibiting genes seems to be relevant to
carotenoid biosynthesis for the yellow coloring in flower : carotenoid biosynthesis
seems to work under dominant condition of carotenoid biosynthesis genes and the re-
cessive alleles of it’s inhibiting gene. The yellow flowers can be a parent of F1 hybrids
for a series of flower colors because of the recessive genes on the examined flower
color expression except for carotenoid biosynthesis genes.

. In relation to the modes of double flowered inheritance, double flowers with sepal-like

petals are dominant homozygote, double flowers are heterozygote and single flowers
are recessive homozygote: double flowers are F1 hybrids crossing between double
flowers with sepal-like petals and single flowers.

. After the fixation of the yellowish pink flowers, “Akisikou 2” was developed as a F1

hybrid crossing between a yellowish pink single flower and a vellow double flower
with sepal-like petals.
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A Simple Micropropagation System of Taro

(Colocasia antiquorum Schott var.esculenta Engl.)
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Jk24.8kg /10 a . HEAE2,000kg, 102 ZHEIE L 72, fhD
RRES TR BEHIBTEICE L,

(1) 19944ERf

BEHORKE, RiEB+vE Y ORBEANS
B, HEEREORE 3 ZERHEEEY TEROKBHNR
BRES TR U, 19934E 8 H26H ~19944F 4 A
12B I TIE(L L - R 2 RIEBEISCO L 5 R
BECEMSE TEE L. T 5 A23H. ®iE1
m. BRE0n® 1 RAEZ & L, o BBRIGLT
HEKZETT» 12,

(2) 1995%EEE

B LEETOREMANE Y DEBEFNE 12D,
1994 B i B RIS U 1- RSB RIT O INHEY 2 T &
L THUAREBNARBES THREL. HHE2RAEL
% o, BHIEERE LT, IR L3 o R 1 K
BRUTEAIILET 1)1 L5 0 BIRE B KBS cEBRE
2T -1,

KENSRRBES cEERE L 1 ERoBEE LB L
foo BEEHEIRMIc XD, 4 H20H. 5 B11H, 5 A
24H @ 3 ENTH I TITV., ERER £ TRIKREE20°C O
A5 ABRENTER L, EEIB6H28L6A8H
D 2 BT TIT» 120

AR ES T REREFE & SR REF O R LR
RUgEBEhREEoRE Stk 24F LNEOLE S
HE & LT EEEZ 1ELTE LN TFEA0~50g)
DOHRBRERIE AT > 7o WRIZS0 g LILEDEREF L L
foo BFEC. HHMITOREBUNE (HFEIRL - EEED
DEEFMET NI, EMITENS H19~20H, 5
BURN 6 H2UBE L, & 5o, FHEHIRIC L 28
WEFRENS o, EILALITEIE ©  ABERE Lo
BELcs0gll oy, REBRXE L TEERE 1
Lo TE (10~50g) Z#EMhicL. 5 8
OEICERE Lo WIS 1 my #RRE50cn®D 1 5
MADO=AFHEEE L, iIRMETHRSICEL /1,

(3) 1996%ERE

v E v 2RV OEBETE TR EREKY
BB | fER0 %2 KB RRES R O ILAN ES
THEN, SEMRREREE2ES T LEL THBLTF
¥, EEWHARIERENCOY S RBERTE Y
BLTBELFEHAV, &EFiF 4 A198 X W RIERE
20Co# 7 RBECRF LY, ARENTHROEH
BtZ2ANIIBmBEY) Xy FTEBMETTEEL 2. K
181.2m, HRRS0m® 1 FKEA OV FFEE L, &4
BICIE U THEKET» 7o EHERVWTN S 5 A218I
T-7

8) RBRFECcORE

ARBRTRIEEZEROI WV, H5W0id, EFIET
DI WERIC K AMEAEORILAZBNE LTWS,
ZZ T, WEEESED Sh & 0RR%2EHYT 3
fodd, RIEDOE W AT RERL. ZTHOE V., SRR
HOR. EERER CZRAREEFORMOBEEL &
EEEEORNZ 0% T NTHRMEE LTHEL 7,
B35 T D FEE 131994~ 19965E 1< 20 TIT » 1o 8, BEE
DRBHBRESRIL ot (FEA~T)o A—FRET
OREECLVEBEROELECPNEBIMESRELRE
Bofcled, BBEE T &I B RHEMB O LB ZTT - o

ARRICEL, BRAER. BRER. I HALD -
ERBoBD - EWE O - EHEOFE L LHE
WHBOBEERAEL 12, BEHIF19944 9 A138,
19954 9 A 4 ~198. 19964 8 H26~30H & L1z, %
fos WY EFRICBFE. FFEORE SHOK. FE
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FORBEEREL 2, Y LIFAIZ19945F11A21~
22H. 1994#E10H 19, 24~25H, 19965 9 A 9 H. 10
A218. 11A12B& L7,

HEEL/F -7 IBEBEIIG L TTurkey D £ EHER
BicL 208217 - o

2. BIREHER

1) XEEE

B1IRCEREBERER T, £FEREHMEY
VE Y OREE ORI IZHEBIBRNED S g, o
EROEESEZ bhic, ¥ a— b OFEIZREY & v
T VERNXTHEES NI, 0.3meglL 'EITOBA
WRINTRBRESEML 72, BRUBZEOEKIINAA
0.01~0.1mgL ' &% T*BA0.0O1~ 1 mgL ' OBRMTE <
3 B EEIDFED Shic, BAOL~ 1 mgL™ ' TH A

BI1ER ERERER

Rk &, NAAO.03~0.1mgL 'HRiIMTHRERIEE £ -
feo —H\ WIFNOXTHPLBREKE Ligh - 12,
HVRBRMT 2V E v BRENE L 785 STERKR
RS 2EEBED O, TOXI I, TEOXE
TEEBRIEAREHMTOARETH 245, KREHEHEICHR
BEFEPEBO Y 2 — M 2831 INAAKRUBA
DOIRMBBETH » o ZHEDERFEIINAAIM
gL' R U BA0.03megL "BRMX T, ¥ 2 — MR
NAAO.1mgL % UBA0.3mgL™ 'BRIX T, HZbE» -
1o
ZTHOHREUERAL & ETERERE R OBGRZE 2 RicR
To ARHABRTIT - L REREEETRIEZF I SEERY
Birote, £, EELAZEBEREFEMSREL Y 2 — b,
BROCBZDOHRENE» - 1o

BVEY(mel™')  HAEHFER HIRR - SERER (%) Ya—t

NAA BA (%) Y a—} B E#E BE ANV EROB  FEREK

0 0 30 100 33 0 33 0 0 1.0
0.01 40 100 100 0 100 0 0 1.0
0.03 50 40 40 0 20 20 40 0.4
0.1 50 100 80 40 80 20 0 2.2
0.3 40 100 50 25 50 75 0 2.5
1 30 100 100 67 67 67 0 2.7
3 30 0 0 0 100 0 0

0.01 0 55 91 91 91 0 0 0.9
0.01 70 100 71 0 100 0 0 1.0
0.03 60 100 67 0 100 0 0 1.0
0.1 70 100 100 0 100 0 0 2.7
0.3 46 100 67 0 100 0 0 3.3
1 50 80 60 40 100 60 0 2.0
3 50 100 40 0 20 20 10 1.0

0.03 0 55 100 73 0 100 18 0 1.0
0.01 40 88 63 50 75 0 25 2.0
0.03 30 50 33 33 83 17 0 0.7
0.1 70 100 57 14 79 0 0 1.0
0.3 40 75 75 38 50 38 0 1.9
1 60 100 58 8 58 33 0 1.4
3 30 50 50 0 50 0 50 0.5

0.1 0 50 100 80 40 80 40 0 2.0
0.01 30 100 100 33 100 33 0 13
0.03 40 60 100 75 100 50 0 2.3
0.1 50 80 80 40 60 40 20 34
0.3 50 100 80 40 80 80 0 46
1 60 100 100 38 100 83 0 1.2
3 60 33 17 33 0 50 50 0.5

1IAA kin

0.1 0.1 54 86 100 0 43 14 0 1.0

AR | 19934, BRI 1 XY D 10~20Mf, 477 BRLAZEOKD 5 5, - REEAOA 2L R L X
THOLR, - BEWRR  £ELALEZREOS 6, BME - FELERLAXEDKSR, Ya— b HEEELIAEZEOY 2 -
ho ZBIE . IFTELRNTBLEDOTEIHVARESO/NFOR, WX FROMEE L, BFEFE-bD, IBADS : 2 » AR
EERTHEN S mUTE UAEEFES, WIFhofRe dHBITER VLD (EFKR, MELL0E2E5E), ¥ a— MERK:

(v =2 — MO/ (EFZETRED

B 2&R EROMULI & ETRIEHR RO

z v a— MRS va— b R 2Rk

— R e
e 33 100 L7 67 33
Bz 47 50 05 50 0
BI3E 74 88 1.0 47 13

HERER [ 19934, BREI 1 XY 10~20E, thids 1 KEE L,
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2) YR vE Y ERVTHEEL EBEOEEER
BIRCEBLAOREOEY A VE Y ERMLUTEHE
BEERUCHAREE L L EBRROEFTRELZRERT,
ZEEBFICNAAZRINT 3 L EERBGHRE
L. BEXSZ 2L REFEOTE -7, Lol X
TR BRBICBAOARML 7258 CRiE1l) BEEZE
ROFBESED OIS, BT IEMRTLE
ERUEOKRE SHEAL, FREBDO LI CRHES ),
EAMEMT 1 ERR GREET) 32 LRIRSER®E
bt s, BARMRICHANTELPERI/NE o7,
¥ fo. BARIIRICHEBD Shiih > L EEERMC
PRTREE SN, tORBX CREELERENED
bBh, BEXPEORZIHNEFLET LI, #ic,
NAA, BAL b BBEOXTHETH -, 20 b
BREONBABEREE L RIORT, ZEEEKD
NAAGRMRBFE. FFEHR. RER. BEER. 07
heETS ek, ZEERFCBAOSERML 2%
KT, SREKSZVIEE, 1, RAREEKOR
g RV E Y EENSVEE, XNEHEL X3 EN
BRb N, RERLMOBEHEER TV E V|

BIR BRMINOEERAERR (—HER)

KHEREABREM RS

55445 (2004)

B & ORIcHEBIBIRIZED S hish - 7o, BAILERE
KNAAZRM L 7R E (Q1~17. 21~30) RIXEH
EWERSED Shichs, ERIKBA%XERML. £0D
BEAEHTHRAL —WORMH (13, 19, 20, 26)
TRNEBSE L~ DlEo &S, @t rve vz
BN TEERERCRAERL KBS, —Hoils
BOETRABPNENESX 5600, BVERLEM
Lich BBEZRNT 3 &, WEERORENTX .
EHPINESRD L 1,

Z T, XEERORED A HRIL 5 ERHEO ES
QIEHOE AR~ e, SRMOEERELRERS
ICRY, ANV E Y, Bilc, 2—F v v (NAAZ
TeRIAA) ZHMUTHERBLUALRE (2~4. 8.
9) . EXRUVESKEL L IERIED Shric,
IAAD & %FM L TEERE L R KR, EX #o
RES, FHEbIC, BRLESED >, NAA, IA
A, /id, BAOAERML TEEBEELRKET
B—RMOBEBESRICHTHLBHADBED SO
(F—9RET), TNODRKONERELREE 6
RITTRT, NEPERSEVORKInOAZRML TE

Ttk FVE VRE (mgl™h) Wi By

EEY ]

WHEEEGER (%)

ER

S
32

1]

" TEEEE  GRER ]
B2 S B oA pi BE @ (@ (@ JEE BN OEE BA AW
BSfii] - - - - - 50.5 24.5 33.5 7.0 0.73 0 0 0 0
1 0 0.1 - - 0 51.0 19.0 28.0 16.0 0.68 0 0 0 0
2 0.01 0.1 - - 0 51.3 26.5 34.8 9.8 0.76 0 50 17 0
3 0.03 0 - - 0 60.0 27.0 36.0 14.5 0.75 0 25 25 0
4 0.03 0.01 - - 0 71.5 28.5 38.5 14.5 0.74 0 0 100 0
5 0.03 0.1 - - 0 64.6 27.2 37.2 11.6 0.73 0 20 30 0
6 0.03 1 - - 0 47.8 20.6 27.8 9.2 0.74 0 11 11 0
7 0 0.1 0 0 1 70.8 26.3 36.0 13.0 0.74 0 25 50 0
8 0 0.1 0 0.1 1 82.0 30.0 40.0 11.0 0.75 0 0 0 0
9 0.01 0.1 0 0 1 35.0 19.1 25.0 6.9 0.76 0 58 0 0
10 0.01 1 0 0 1 30.9 17.5 23.5 5.9 0.74 0 25 38 13
11 0.1 0 0.1 0 1 47.0 28.0 36.0 11.0 0.78 0 100 0 0
12 0.1 0.01 0.1 0 1 26.0 14.0 22.0 10.0 0.64 0 0 0 0
13 0.1 0.01 0.1 0.01 1 58.0 34.0 45.0 15.0 0.76 0 0 0 0
14 0.1 0.1 0.1 0 1 53.0 22.0 30.7 15.3 0.72 0 33 0 0
15 0.1 0.1 0.1 0.1 1 32.0 18.0 26.0 9.0 0.69 0 0 0 0
16 0.1 1 0.1 0 1 34.0 17.0 24.0 8.0 0.71 0 0 50 50
17 0.1 1 0.1 0.01 1 46.0 24.0 32.0 4.0 0.75 0 0 0 0
18 0 0.1 0 0.1 2 51.4 25.1 32.6 13.9 0.77 0 0 60 0
19 0 0.1 0 1 2 39.1 21.1 27.9 8.3 0.76 7 27 53 0
20 0 0.1 0 10 2 55.9 25.7 35.0 10.1 0.74 0 0 47 0
21 0.1 0 0.1 0.1 2 29.5 16.1 21.9 6.7 0.75 0 56 10 40
22 0.1 0 0.1 1 2 21.5 12.4 174 6.3 0.71 0 20 50 50
23 0.1 0.1 0.1 0 2 32.0 17.0 24.0 16.0 0.71 0 100 100 0
24 0.1 0.1 0.1 1 2 25.4 14.3 19.4 8.0 0.73 0 52 5 27
25 0.1 0.1 0.1 10 2 18.8 13.2 17.2 5.8 0.77 0 40 0 40
26 0.1 0.1 1 0.1 2 58.0 27.0 35.0 12.0 0.77 0 0 0 0
27 0.1 0.1 1 1 2 23.7 13.3 18.9 4.7 0.71 0 61 42 22
28 0.1 0.1 1 10 2 11.0 8.0 10.6 4.0 0.76 0 0 0 0
29 0.1 1 0.1 1 2 415 22.5 30.5 10.0 0.74 0 50 0 50
30 0.1 1 0.1 10 2 39.4 20.5 26.9 5.9 0.76 0 30 20 25

1994 EEFRIEER, ROMREBX 5 HOTEEETRT,
* L BRI IC A VRSO D TRLE VR VE VIBE,



BEERFREFE LAY b OB HEEE:

EEBELALRKETH D, ROTHEY & VE VERIIO
FRERUNAALBAR & S ITRMU R TS - 72,
b INER O D RNAAD S 4 RN L 7 Bk,
BAODAZRMLLRE T, ChoREETHOAET
BICAEBRIVOYITRE,L -7, LA L, BUHERK
THNEPRESERBIHRHM (5L 6) dbFDLhi,
BOFEENEVORNAADOAEZRML 734 3 <
ROTHEH2 THY, BOFERESDL OO ZHEY +

Ba4R BRENONMAERR (—EBHERE. 190458

21

NVE VERMBRTH » 120 MORKTRFERIZZ
BREILUTh -l FFEIEHCOOEENEIEVD
HBADA AL %8 (6. 1) THD., BHIE
WO RIAAK CKin 2RI L BT H » 120 BIE
EHBOEV DKL E VERIRETHD . BOH
VWO RIAARUkinZRMLURETH - 1o LD
ki, B2 EETOEEEEROMEY LT YO
WENEHNSL I ENRENT,

g o L ¥ _# LER LW
g= IR i F kR # a8 () (%)
(&) K i ~ X s R

pai:ch 179 10.0 18.0 5.0 1.0 4.0 1.0 39.0 1194 15.4
1 84 2.0 9.0 14.0 3.0 2.0 1.0 31.0 749 194
2 66 2.7 11.8 6.3 0.2 0.8 0.5 22.3 364 6.7
3 87 4.8 11.5 6.0 0.3 1.8 0.3 24.5 537 10.6
4 86 8.5 9.5 4.5 0.0 0.0 0.0 22.5 593 0.0
5 87 5.5 8.8 9.3 0.3 0.5 0.5 24.8 490 8.6
6 53 1.3 9.0 7.8 0.2 1.2 0.7 20.2 325 14.6
7 111 5.7 18.0 4.7 3.3 1.7 1.0 34.3 736 16.0
8 97 7.0 11.0 3.0 0.0 0.0 0.0 21.0 516 0.0
9 31 0.0 3.9 5.3 0.3 0.4 0.0 9.9 115 4.2
10 33 0.0 5.1 7.4 0.1 0.3 0.6 13.5 143 6.5
11 67 8.0 9.0 5.0 0.0 0.0 0.0 22.0 399 0.0
12 32 0.0 6.0 16.0 0.0 2.0 1.0 25.0 188 12.0
13 90 5.0 11.0 10.0 0.0 0.0 1.0 27.0 427 3.7
14 66 8.0 13.5 4.0 0.5 1.5 0.0 27.5 618 8.9
15 49 0.0 10.0 7.0 0.0 1.0 1.0 19.0 220 10.5
16 22 0.0 4.5 8.0 0.5 2.0 0.5 15.5 153 21.1
17 56 1.0 7.0 5.0 0.0 0.0 0.0 13.0 230 0.0
18 83 1.9 11.3 4.2 0.5 0.5 1.0 19.5 372 9.5
19 58 5.0 14.5 7.5 0.0 0.0 0.5 275 500 2.1
20 79 4.8 11.2 4.7 0.3 0.5 0.1 21.4 494 4.4
21 56 4.6 4.0 3.5 0.0 0.0 0.0 9.1 256 0.1
22 43 1.8 4.3 3.7 1.0 0.1 0.1 11.0 216 27.6
23 42 0.0 12.0 5.0 0.0 0.0 0.0 17.0 232 0.0
24 35 0.3 5.7 7.8 0.0 0.0 0.0 13.8 175 0.0
25 35 0.0 2.3 4.3 0.0 0.0 0.0 6.6 77 0.0
26 182 5.0 6.0 2.0 0.0 0.0 0.0 13.0 550 0.0
27 32 0.0 3.5 1.7 0.0 0.1 0.0 5.3 69 0.7
28 27 0.3 2.0 6.5 0.1 0.1 0.1 9.2 89 2.8
29 58 1.0 9.0 3.0 0.0 0.0 1.0 14.0 140 11.1
30 61 1.5 6.1 5.5 0.0 0.1 0.1 13.3 255 1.1

BRRES IR 3 ORMBZIHIET 5, ROMBREX 5 ROEEEERT,

(&) /(ER)>IDFFERFL L,

FFORZTRIERINC, K>30g. 30g=th=10g. 10g>/NE L,

RIER | (RIETFH ./ (FFH X100 (%).

BHR EFREEROEYARIEYE2EEOHEEE L OBIFE (19965)

FHf s nve v (megl™") KB B RAEE BAREE ey EEHE BRI

No NAA BA JAA Kin (cm) (em) (cm) (%) (%)
1 0 0 0 0 @ 61 34 43 14 0 0
2 0.1 0 0 0 @ 68 40 49 12 25 0
3 0.1 0 0 0 ®@ 62 33 43 11 0 0
4 0.1 0.1 0 0 ® 65 32 43 11 0 0
5 0 0.1 0 0 @ 63 38 47 12 0 0
6 0 0.1 0 0 @ 57 31 42 13 0 0
7 0 0.3 0 0 ® 68 35 43 12 25 0
8 0 0 0.1 0 ® 75 40 51 15 25 0
9 0 0 0.1 0.1 @ 60 30 39 8 0 0
10 0 0 0 0.1 59 33 43 12 0 0

BF =5 3D &b 5 EEOEEEERT, )

ESHE EOEAEEORE & B A8 L CEHEICMHMSTED 5 h kO R,

BRI  EHEOFHIC LD, EHSHBRICENZELR L > TV AHROHE,
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BoE ERERBOEYRLIEV L 2EBOHEE L OBFE (19965F)

R YR v v (mgl ") HEK ByE T F & THRE 1T REFR
No NAA BA TAA Kin (g) L M S it (g) (&) %
1 0 0 0 0 @ 147 5.0 125 3.0 200 674  33.7 3
2 0.1 0 0 0 @ 167 80 165 25 270 1047 388 15
3 0.1 0 0 0 @ 122 2.5 180 8.0 305 944 310 14
4 0.1 0.1 0 0 ©) 132 2.0 190 3.5 2456 688  28.1 12
5 0 0.1 0 0 @ 161 2.0 185 3.0 235 787 32.2 8
6 0 0.1 0 0 @ 146 116 125 10 25.0 1026 41.0 15
7 0 0.3 0 0 ® 195 115  11.0 2.0 245 1009 412 10
8 0 0 0.1 0 ® 251 9.0 125 3.5 2560 953  38.1 18
9 0 0 0.1 0.1 @ 107 1.0 190 3.0 230 666  24.1 22
10 0 0 0 0.1 123 3.5 185 3.5 2565 785 30.8 16
B7— 53D &b 5 AEOTEEERT,

RETHR (RBE/ER) >2L03FFOLEK (%),

3) HEYIH vEe vy 2RV WIEREDORS

BTRICHRERTEL Y2 — N RUSFER LB
DXEREEL TR L ERERT, BHOXEE
ORFICBbL Y 1< | BTFEOHHE LI EIREL RR
HEEEIIZ D - fo s, FORE S HBRRVIK - 72,
Va—bEEBLIEGE. 75 v A RUBEET
#R s BEEEL» 2 WL EOEMNELAEE & 75 - 12,
SEEEERLIGA, WVThOEAAZKLD E
K OBFEEELTE, Z0ZRbT»PTH >, Tk,
FORESPRBEFCRIXBHOBVICL 52EIRD
SiEhote, F—FITEHREIBVY, LSS
E TIRBIEHIEA I WEAT, RIESEHARLE
nTWi,

Ya— FOEERRUREDER « BERERIET V2
BORBERARDI LD, BB v 1 HEETYa -}
AERELUEREZEIRIORT, HEERRICE Y 2
BEEOREBREADOAK L > 1285, 17T5mMEL LT
MEFEMSEML /72, LHL. 263mMTIRFPROD
MESHESN, TOXLd i, FEPROMERUH
EERKiCy s BRESTZET S EMREN D,

v a FERERCOBBER N, £ 9, BREHMTRE
RUCERYIC Y a BERBEORI 2 HMEFRIOL 72
LEOHBER T, BRIMEHO & 2 BRENS X
5 ERAERMKROCREERSEML . B IR
LirL, RAMEERCEEREFIL263mMEET
BERILTH -7, EdiT, vaBBESEE1EE
BIRE (R2mBlT) oKb#mLi (F-oRE
EDD

iy a BEUA DO HBET S i, B
WS IxUEERMNLTERELL BI0R), Vs
BRUOETNV —2BNMXTREENSEEEEYa— b
HMEBL ot HiT, VIE b —VENKTIRBE
BEVWEEY 2 — MDD L . tHoBERNX T
FAEBEBIREEY S i - o, MEKCKRREER
BoBECXod, RNT2HOBENS % 5 L8N
Lo LL, —HORERE. 0.25MEMX T
BEBRETF LA, /. RICRRETVH, BEE
BEEIE, HOBRICLS T, RBRLBEMNET
Lico BEELAED LB TEOINASE Y2 — TR,
BENATERE LA LHES LT, —HMoRKRSh

BT1HR EAMHRUEOXRE &8 EITRTRELF M & ORI

MR Xfik B 8k b RIRE IS 2K 8k bR
Ya—bt LS 45 44 98
75 A 36 50 139
ESFN 30 26 87
eS80 6323 50 88 176
T3 VH A 50 99 198
EIN 50 95 190

MREETH Y 2 - FVRUSFEEEAREMT 2 » ARREE L IERERT, AREEIINE,

Sk B (S EWRIRER IR0 (BEEIE0 X 100,

¥ B RREEOBBRY S VA 26l BR; Tel
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AL LBEEE T EMcEgRIT LB HE KRV - 2RBENMXTROPESED SN, L
{HBote, Ya— MEOEMKUBEDIEKRITIZY V L. Wt d v a BOADORMT HRZFORERNLED
Eh—VRIMK TR OBEHED Sh, WEKOHEM Shtze ‘

Fox MUEMROLIBWREORE

v aFERE RARFE BARIBE TEREREL RIRE 1 5RE
(mM) (em) (em) (f&) (g) (g)
87.7 10.6 27.3 1.57 1.76 0.11
175.4 8.8 30.1 1.43 3.44 0.24
263.2 3.6 13.0 1.63 3.46 0.21

REAREER TR IMEE(CEY 3.0cm)% ¥ = FEBE A A BRI TTORRIEE L R 2R T,
BRI | 19945,

TERRERER @ 137 b OFIARRER,

B EERY VY OBRREER,

1 B & (RHRE)/ (BRI,

BOR HERM - EBXCREZTEBRMULLY IEREOESR

> 2 REIBRE ERAER e BAREE | EE
(mM) (D) (g) (g) (g)
87.7 9.5 1.64 0.36 0.17
175.4 19.3 4.29 0.66 0.22

963.2 19.3 5.86 1.15 0.30 -
350.9 24.3 6.77 1.16 098

200mLAEEE © v 5mLOBEAE)IC10ADOEEEL . 0RMEER. &Y s BEE OEAEMASmLATRML .
S HICI0E IR AR 1.

F=RWThHBRERX (ERE v 42)DEEEERT,

H B FE E 19954,

FoRRERZER - 1 B8 © v IERR S e R,

BREE: I BB VyPRERShCRECRER,

BABRET : 188 vihTERSOWBED > b TRAODEER,

1 X E: BRES)/(ERBER.

BIO0R Ya— MERRUREERICELETREOESE

B BE (mM)* va— ¥ PR BHEE(g)
yagicl - 2.2 13 0.20
o Al 50 15 1.3 0.38

150 3.7 2.3 0.65
250 3.5 2.0 0.36
<V k=2 50 2.2 1.7 0.33
150 3.3 2.4 0.39
250 3.7 2.5 0.22
Jua—2 50 3.4 1.8 0.28
150 2.7 1.8 0.42
250 3.3 2.3 0.42
VIVE k= 50 4.4 15 0.20
150 2.9 1.7 0.69
250 2.7 1.7 0.24
759 F=2 50 1.9 14 0.26
150 2.6 2.0 0.44
250 2.3 1.8 0.48

FKOMIIEX 5 EEORER% b EME DR L I EEEEZRT,
BRBREERE | 1995%F, * @ EEAEEHLCANIN L /< RBEE RS
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2T, vaBERINC X 2 HMERURERRCO W
TEILICKRE L, EXEMTERL TR LN EY
h GB2RD Zva— bEREBERYID T, Y a
FEREORIZEAEM CEEL LEREFNRICR
T, EHEREIELBVHDOD, WIhONHEEEHV
THHEBEBHRETH > e Fhoy Ya—FEERELK
A, WERICEIED SN, - o, BEERE
3219mME TR Y s BEENEVIZEEL . 263mM
XTRBFIET Ui, ERKEL KBS, WoME
ERNEER D SN h - 7o ds, 219mMX TE & HfEER
BEL. 1T mMX TR O MEERBLNE D, - 12, T
oD EMD, ¥VaBHBER2AIMME TIZEED
HONRVEHESN S, Ric, BESHEMBLZHETE

B2E BEEERLIEREDE

BUR ¥ aBRES X UHMER S IBEE L ORBR

KHRBEARSHARS $H445 2000

T30, —EROKREEREMTRI ZFHEER
LTHOERPREDER « BREZRANK (F12FR),
FOERICIIEMBOEEBIBD o - 255 10
AXCHFOMENET L, #ic, BofEHs 1 AX
TET Lo /o, HEMESEMT 3 EMEOEKE
LEEMBET LA, Doz imhs, AEBRTHAVT
V3 200mLADKEE £ Vi< 26mL O M2 AN TEE
THEE. AR, BELTCHTREBEREICLLEDZD
BRWEEZ OGN, RIZ, V2 BBEOEDAHT
BoELBHESATRETH 20 2F N, BURORR
TRONLY 2 — P RUREEF UEic 3EREEL.
BonlEYEEROTIT - L BBRRERE B3R
KART, WTFNOAREGE &S TEETH 545, WE
WaeER L RS IEERSE P>, LAL, TO
BE, BRENBIMBBNES ot Fhoy ¥ a bl
BECRZLE, va—- M RRIEBEX T, BERI
BBEX THEREE» -1, Ya— FPROMER
EEE (263mM) KTELLHES R, BlE» S,
Va BEEEOEMOA TR R LIEESARETH B T
&, BEEREORAMNERTH B T &, MEFKI
Va— bOREBERITH B LHEIrDONT, K
EEMTORE SHREBRIEREFTURITRT,
Va— FBTRBEEBEEROANRESEELD S
RS E P - foo WMEMTIIHEERIIBL 5 0FE
TY a1 BBRENOREMHELD, k&S LIOEARE
BEXT, #ETIEBRBREX T, ThTh, HERHN
m o fo, ROHEEROE D - 1D FHREBEEBROER
BEXTH 7o DEh o, MEHEBEER CHEMESTEE
ThBTEPELD LN,

SR ¥ 3 R (mM) B HEREER RELRE

Ya—t 87.7 94 1.9 1.1
131.6 105 14 1.3
175.4 103 16 1.2
219.3 80 1.9 1.7
263.2 44 2.0 1.4

WE 87.7 (i 2.0 1.3
131.6 60 2.6 1.6
175.4 42 2.1 1.9
219.3 34 2.9 11
263.2 24 1.5 1.4

10mLA Y OBBRE L v cAMlEEZ 0 Th LET > AN TE0RREIREEL 1o,

Bl B F [ 19955,
O R OERY 2 — M/,
BRETLRKR © (FERSRER)/ (B,



WEZAFE LAY N M € OEE R 25
F12% HAREFOERRUREDOE « IBX & DBMR
YRS &5 BAHEE BAEER TERREREL BRI Rk KIRE 1 EKE
&) () (cm) (cm) (D (%) (g) (g)

1 2.1£1.3 9.1+3.5 11.8%£5.2 2.1%1.3 100 0.75%=0.18 0.44%0.17

3 1.9+0.5 11.7%£2.2 23.7%6.6 1.7+04 89 0.41%0.05 0.260.08

5 1.8x0.5 9.7x2.5 22.2%+5.8 1.3+0.5 84 0.260.05 0.20£0.06

7 1.5+0.7 8.9%+1.3 24.9+4.7 1.2£0.4 84 0.22£0.03 0.19£0.06

10 2.4=%1.9 6.4x1.9 20.2%+4.1 1.6%+0.6 66 0.17£0.02 0.12%0.04

ROBERRARERTHIRF (Fg 3.0cm) 2EABEMOA - B E Y 200mLAE, HEH#E 25mL) ©2 » AR
HER L EREVPEIRBREE 0=10) TR,

HBRERE | 19944F,

W3 B RENEE D OTERMEER. TERRBREL : NG 7o b OERRERK,

BRIZARER @ (ERKERED)/(BF40 X 100, #RERE @ MMNEE 0 OERRAZER,

B13%k VaWERELY 21— FELURERRE OBK

v 2 ¥ A% )

A T M @ @

YVa—t 87.7 2.7 10.5 26.5 1.98 0.14
175.4 2.1 8.1 28.7 3.61 0.35

263.2 2.3 4.3 18.9 4.73 0.42

B 87.7 3.6 10.7 28.0 1.59 0.09
175.4 3.6 9.5 31.4 3.26 0.18

263.2 4.5 2.7 5.7 1.88 0.08

FOMIF 1 FRC /IS5 HFOHEA, BRY 5T 5 EROEL EEERT,
AEBREE | 19964F,

O R Y 2 — 5/ EANED,

¥ RIIEBEVYPTRORZIVYa—- bOENL,

B R IZBBEVHTROIRVEDOERS,

B E: IEBRY PR sh i HEORER,

1 Bk E: (KRERE)/(EHER),

B4R BEERAULRESEROBBECEIITEE

&S RN ¥ B FERE (mM) rERER"
®) Ya—t 175.4 1.6
B 87.7 3.7

175.4 5.6

- Ya—F 87.7 1.3
175.4 2.4

WX 817.7 6.4

175.4 1.5

RERERE | 19965, #A%5. 2 K&,
* PR & S EEE60 cycles/min) L 7B & 13O, BBEELESIE— & L,
* % 1 (BEREEE TR S N S BIRSHE AT gk 75 2550 / (AT o
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4) F#v bFIE BB16% 6 4 ARy F3kHE L - BEROMER
Ry b TRERICHA Y RUEBSPEROABRES o,  BRoOREE PamER
—HOKTE S NIchs, BEEEO L Uk IR 1 IR 8
REFERLI. BRBR1OKBIEEATH 5ic bBD 9 PRER 12
53 TRTHE 6 » ADES SEMSRENED, D 3 RIR 6
BB G 6 5 AR 1T RS2 ICHKIBRIBEI 15 - T 4 I
Wi (B15%) A, FREMERE < BIELR, —A. 5 IR 7
SRS OB (RO EURTHEA®RIS » ) RE~T 6 - 13
EEPRTH- e (BlTR). BR 1 TOWMER (FF 7 PRER
HMA+BTH) RFHTI/TH - BI5R) Dt 8 IR
L. B8 3 TORMREITITEETH 2 IR, g HKIE
HER 2 CTREBREB CTHERICKERESED LN 10 IR 5
fo Ll EERCINBOE VR T OBTEILL 1 PRI 10
g. BREELT0g. WHRRLMETHY., 2BKTEHD 12 RIE 10
BRI 26.6/5TH » 1o (BL6%), Llbd 5, MEM 13 IR 6
Ay bEREE6 » ABITHRIET 22 &, # v MRET SE 8.2
EREOPREZMEATE 5T &, BREOR » 1994610 18EIE(LBA, 19954 4 A 18H LW,
BT 6 EULOWENRAD B T LBEHD ST, :
16k MRy FRELRIEERKEONE
- B¥E FFH FRFB BER i
it (2) E% &1 ER ke (g) R
1 11.8 6.7 0 0.5 0 51.2 7.2
2 5.9 1.6 0 0.1 0 114 1.7
3 13.5 75 0 0.8 0 57.0 8.3
4 14.4 6.0 0 0.7 0 38.2 6.7
5 10.7 7.2 0 0.6 0 36.2 7.8
6 12.7 7.6 0 11 0 42.3 8.7
7 11.3 7.1 0 11 0 46.6 8.3
8 45 0.9 0.5 0.2 0 5.6 1.6
T 10.8 5.9 0.1 0.7 0 38.6 6.6

ROEIR10~20@HEOFEERT, 19954 5 A11HIE(LEEE. 19954611 A 108 £,

B17R Ry b 2{EHOHEEE

ToEE BkNo. WA HolRE R JERE BENo. W HRolkEE #g5ER
+FE1 1 ESED HEEh 6 +ET 1 ¥ HEEHh 6
2 FF HEEH 4 2 FIF EEHh 5
3 FIEFE HEH 6 3 FEFE HEEG 4
4 FF HEEt 5 4 FFE AN =) 6
5 FIFE HEFh 5 5 FF EE 6
6 F¥ HE 5 6 FEFE HEh 5
7 FIF HEED 6 7 #F HEEh 3
8 FFE HEEH 6 8 ®RE E= s 4
9 FE EEG 4 9 BRI Fth 5
10 ¥ HEEh 6 10 fres fasy=fas) 5
11 ¥ HEHH 4
SEEEY 5.1

19954E12 H 25 AREAT V). 19964F 4 A 18 A L



HERERIE LY b 4 T OEEIEREE

5) MR L5 EL
HISRKICENTZ 3 >OHBTHE L HINEERT,
KENBES cRIMBXANE RERRTFFE+R
FE), ER (FFRAHFH LdbembBh-7o
T, LERRPEBRURKRONBPHERICIFERELE
JED ShEh - T, ILWANEIRS TRYBRANEX
UERBROED - eh, BFEERVNER 1EX
DBEOED - too BEURKONE LHIBKI 1 1EEK
IKHARTELUEr - 7cds, BRICRISEDENTP-

F18R  FHEHRFIRNERERERSR (19955F8)

27

foo IWANBESTO 3 ARKONE, FOKEKRUKE
SEWKT S L, NROZRZRFFRUBRFOLKOK
DETH DI &bt ILANERSRUPElLILE
B0 1 fERRE BT 2 & RBBILANBIS TE» -
fobd, ERFATEILEES TED - oo RONEFF
> O FIIAN BB OMRBX, ROT 1ERTS -
foo L L. BEIARKRONBIKENESZ TS -
Teo RERVFESE, - L O RIKBNEZO 1 ERR. K
WTRBNESOBEIRR TS - 7,

P FEH M QER TE+ fE

RRET R (g) L M s L M s () B @
NEN pofic 61 0.2 7.7 1.4 0 0 1.9 313 252 11.2
1 fE3R* 108 1.0 20.2 2.8 2.4 2.5 720 612 28.1

B 99 1.2 18.1 2.8 1.9 3.7 653 554 27.3

LIPH g 549 5.5 1.5 0.5 1.5 6.0 2.5 1517 968 17.5
1 YEER** 300 4.0 3.5 0.3 0.8 5.8 2.5 1331 1031 16.8

MR 94 0.5 6.5 0 0 7.0 1.5 443 349 15.5

FaflkET 1 {EER* — 4.5 8.5 0 0 10.5 2.3 - 798 25.8

BEIERBRX & bRIE S ROTHEELRT. —  AIEET,
FERUBFORESE. L 1 50gl bl M1 10gll k. 50g kM. S @ 10gRfE& Lo
BFOMFBIER LI b DEFF, FEORFMBIERLIbDEHT L LI,

R (FFLRTFOEHE / E TR,

¥ I BEIMOKRESEAVE, ** | BERLOKEIEZHWV,

6) EISEEICBY 3 Y s BEEOEE

wic, IELERIDOFERD ¥ = BREOLE A~/
BERZFKEBISHE L CBLFFEEREERL, B4
DY 2 EBEOEM THEEL TR LKROBIBETOEE
ABEREREEIORIORT, BREORENZOEER
BERRHEC BN, EFEVBLHELEHEECED S
hictk CREE) »oEEERML %M (FB1OROH
BREL) TREL, BoREx s, FHROEHEL .
TRTOMIRESRVERCAELED S0, F—
RETRY s WRBEKEVXTEL, BoRxx, F
BoswEd. BENSE5EET L, £, ILANE
BTlERE Y s BRXCEOTFEISHECRE s
fzo i, 120eL 'RCHHEFTH > oo Th DR
DOINERABE R EEARITRT, REOEVERHKES

LB EERK1) TRioREICHNTINE
BELLED -1z, FA—RHKTRERE Y a BRTIX
BHEL, KENBEBTOWgL 'K, ILRNESRT
D120gL 'K T, ZhZTh, KRONEMSED - fz, &
Y s BEEOEBVWVK TRINENE. Wihd30g
L 'RKTHRONEHKE» - 1o, IWANBEE TRIEESR
H3Z 2B TNBEL 72, TORER. 98 9 BN
HTi360~90gL 'K TINEHME < . 30gL 'K T120g
L' XCESE,L >, Ll 10A21AX#E T
30gL 'K TR HINEHNE . ROTI0L 'K TH Y
120gL ' CREBFF CINESED - oo oo RKBHNE
BTREBE Y s BRXTREFRMEL . #ic LA
B35 < EBRE v 2 X, fic30gL K TREFR
i’“&ﬁl el 7":0
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B19XR BRUOEFHOEEHICKRIZT Y 1 EREORE (19965)

BE  vafRE BX RAEE RRKER  FK Bak BEEAIE

BE  BRE zgNe L) (@ (@ () % %)
KR A 1 30 21 14 19 10 100 100
45 21 14 20 9 100 100

60 22 15 19 10 100 100

5 19 13 17 10 100 100

90 19 13 16 10 100 100

C 3 30 58 32 41 17 0 0

45 44 30 39 13 0 0

60 51 31 42 14 0 0

75 47 30 37 11 0 0

90 44 27 34 11 0 0

LA A* 1 30 28 15 22 8 100 100
45 18 11 16 4 100 100

60 23 14 20 4 100 100

75 25 12 18 6 100 100

90 24 14 21 4 100 100

120 23 15 21 4 100 100

C 3 30 76 31 43 8 33 0

45 69 27 38 8 20 0

60 66 28 38 8 0 0

75 70 30 42 9 10 0

90 69 28 37 8 30 0

120 67 31 39 9 46 0

C 5 30 79 30 42 9 0 0

45 58 27 36 7 7 0

60 67 30 41 7 0 0

75 72 29 39 9 6 0

90 67 30 39 8 34 0

120 68 32 41 9 73 0

BF— 5301 & b5EEBOEEZRT,

* | AR OBSEE TEHE S EHE IR b h R,

B BOELEFORLEL 25%E L UESHE ICMMMSED 5 h ko R,
BEREH  BEHROFH <& v, ELHBRICEN 3RO LR,



EERERFB LY b M EOBEEME 29

F20xk FREONBHEATEHICRIZT Y 1 BBEOKE (—&KR. 19065)

v 3a %
LI A b i ks ke ex wom 74
RE KB ooy AB (L oy s # @ @ o
KER A* 1 30 11/12 63 0.0 7.7 8.2 15.9 174 10.7 1.6
45  11/12 33 0.0 3.2 9.2 12.4 90 7.2 3.6
60 11/12 41 0.0 5.2 7.9 13.0 130 10.0 1.0
75 11/12 30 0.0 3.0 9.0 12.0 90 7.5 1.5
90 11/12 24 0.0 1.8 9.2 11.0 59 5.3 0
C 3 30 11712 145 9.0 20.4 4.2 33.6 1217 36.2 144
45  11/12 105 3.6 15.6 2.2 21.4 696 32.5 54
60 11/12 116 5.6 17.2 2.0 24.8 852 34.3 4.7
7 11712 135 3.8 15.6 5.0 24.4 688 28.2 3.5
90 11/12 123 2.0 12.0 4.4 18.4 475 25.8 2.7
HIPSES) C 3 30 9/9 79 0.2 12.8 7.4 20.4 214 10.5 0
60 9/9% 87 0.8 13.6 3.6 18.0 339 18.9 0
90 9/9 84 0.0 12.8 6.0 18.8 277 14.8 1.1
120 9/9 70 0.2 9.3 5.2 14.5 223 15.2 14
C 3 30 10721 147 3.2 13.6 4.0 20.8 605 29.1 2.7
60 10/21 122 1.0 134 4.0 18.4 461 25.0 2.7
90  10/21 148 2.2 13.0 5.0 20.2 588 29.2 8.2
120 10/21 117 0.0 8.2 2.8 11.0 239 2L.7 15.0
C 5 30 10/21 155 1.4 14.4 4.4 20.2 520 25.8 2.4
60 10/21 111 0.9 12.4 5.2 18.5 392 21.5 10.3
90 10/21 111 1.0 10.6 4.2 15.6 362 23.2 74
120 10/21 125 14 7.6 5.8 14.8 314 21.2 8.5

B7F— 53D LS 5 EEOFHEEZRT,
* 1 BIEE O BISEEE cINE O ED - 1o R
BREFR (RB/EHR) >2 85 FFOURK,

3.% =&
NAAEBAZRML 5t T OXTREEHER (B 1
) » o, EERIEIEY v E v IRE L HHBIBIRK
BFRDLNT @YV E Y PADERBKRE CBED -
TWB T EBRENI, FRIC, ¥a— MEKICOER
R v e Y UANOBRBSKECHEESE LTS LH#f
Bah, HHPAIOZERBERCRIESE. 2R
BlIF0BVWICk D EFROBELERBHREL -7z (B
2%), MFRTEFORKIE. BIZFENZFOMEFICHEY
L. 2 Zh oMU TERROREESPERFEERD

BEOWBMRENL S, Lich->T, REREPLEEEI
DODEDF A - IBEPAICL VBRI LMBEHEN
%, BIROABRTCREFEOHKIEMLZXBIL TWE
Bofelcd, EREDKEIPEZDS A — YV DEWVIZ
X, EYFNVE Y NORIGBED 212 EEZ BN D,
L L, EXEHTRIBEMEEZE SN S C &R
iz, BOFEKIEY 2 — PERLIERDATRD S
N, Ya—rOHELEHBICHKIBRT 2 LRSS,
WEERKIL Y 2 — P RUBEER L. BERARVEG
OAHTRD N, EPEROETICH > TEREh B L
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Eiohb, EFERA-F Vv EHFA I IL =YD
NI VRREDERBRESNS I ENRBE NI,
S DB ERE M TORR TEROEYAELE
Sh, FERE Y COEBICRIATEETH 5 T LIRS
hi, BERHEDO 7 v— /EETRIHOMEELREL
ek FEHLT A EBBESRETH D, EEERE
COHWERLTORKOAVECFRTH S, &5
KB 1, FEREH cHEICET 2 H8%
BaZEpEE LWV, SFERRIBS ICHEBIEICEIME

L. REZbav s b Thiicdd, EEIELH
Bchd, Lpl, BEHRERABRER (B3 ~4K)
o, ZEEEROSICEY S VE Y ERAVWTOEE
EROFET ZERENRS W, COREERIZE
BEEEROELTHREESN BE~6K). &
AEEHM TETERER L - R AT b B AERE ST
HDohih-lehdb, BERRREENZ 579
CRE RV E VBRI TERERT 08 VW EH
Bahz, /o, AEBRRCED S VvEe v ERIL
THRE L R REFEPNENET L), FEERK
DFENZRD 5 h. HHEEIRSE Wi EZ OEA P E
ok (B3~4K), Y MMEDPEBEOHNS Vv
LTOEETHESRTVWS» 5P X 5T, APET
bR NVE Y ERHOVEETEEEREBRTIE
BRiEDGRE NI, Thicxl, BEAREMCHEEL @
BRBEREEEROBEEERL 2 (H19~208), M
ko Eps, EYEvE Y OERRIEREE, #K
EEEMLT. AHROENTH ZHEERD TV
FEICRBIR W EMNRENT, —FH, Y VE Y
EARMTOREERPUAERIAGET. LrdBE
TROFREZMWITY 2 — M PEEEYEEEBLE
BTE B LRSI,

B o 2 EBE AL A EERR, S, B v 2
BREEXESD LI LICkD. BHOMEETKR LD,
REDIEARZEES LT LHWARETH BT LHRE
e (B8~9F), T/, MECERINIKFE
FIFA L7 HRENSTIRETH 5 T EMRENL (Bll~14
Ko THbLE, Ya-t 25V 1 HBETERELT
AL BELRFOEMEER. ¥ a— MEEHREER
Y0 iR, REREZEY s HRETHERT L
REOKFLMEL, BHO Y2 — M EBZTENT
Efo Ya— PREY BRETIEBEYEIC, §
V2 BEETHHEUREOIER L AR LT,
COHEDY a FEEBERY 2 — FOROAEERUTERS
hWEWMEOKRZSEEETZ L, ThZTh, 175mM

(60gL™') H*U88mM (30gL™') MRV EHEIND
FEUNRKRVEIBR), ThoOWBEEKRITTER
Tho. JALRIERFIcEE L, EEATREREICE - 1,
ValEUTEETHETNE—R, TFAFY —
ATHBINI=R, FI~NFV—RTHBT750 b—
A ETNI-NTHBYIVE F—VTHEBEHE
BEH LN GER) B, FRIEFLVEREL,
EHEROBEIL L Y a lE2HAVLIDONLIVWEEZ
o5, BHIOXREAICLZ2ZRBD LT BB TR
BEHIERR O EE & S E¥EW A Z - T 2 LkiFEEoE
UThdLBEbNE, BREZHMTOERBRTRIREOH
HEREEMSE 210D, U, BEEEbE THEER
EEmbidlonic, —RCRE SERPBRAI AT
37, LHL. EFETROVTHOBPATHHBEILE
THERNEL (BUR). EEVOERICEVED
S ot BT REEAETRBEREIR
WEBbhb, TOBEORENEIE200mLEDCEE L v
TR25mLOBEEEEHICH LT 5 RRESEYETH 3
TEMRENT FL2K), Ubkr o, MR vE Y
ERVEIC Y a BBER(LO S THESARETH B
EWHELD ST,

T OFHEIT K DL Bk oBIERERBRER S
5. EEHRBUCH 2 B0 AR A H A&
OBREREFE CKMT 5 (B19~20%) T LR
Ni, TOT &R, EHFVEVYE2RVTIC Y s BB
BZtosTHE L EAFIBHOBEERFELTV S
CEERBLTWVWS, £k, SEEOY s B{ESUE
BB, BRBEDY s B ELEL T, £F
KERED SRRV (GBIOR) b0, REMETT
5 (BEARK) LRI hi, BEEY s BT
BhOHEMEOEFTNE Y (F13R) TEBRENT
W3, 20T EiE. BBRED Y s Bk 3EBHEEY
ENBBTOEFTPNRICOHEET I EATRRBLT
W3, #->T, vaEBEIRETOLEE, BETO
HE - NEPBRBIET LWL ' BEICEED
AUBENDBEBbN S,

Ubo#R%ESE2, @Yt VvEYERHVT, va
BREEMOAC L ZEEFEEER L, FIH B
3R WP ToLshThs, ZEEBRTEONIH
Wik GE2RD % a2 MEEHERICYID ST, a2
MBI v a2 60l BREEIT I v 2 $E30gL D KK
BEAEHT, zhzn l » AHBEREEST 2, B5h
REBEYERC Y 2 — MR LRI SO TR
BT D, BRI ZRVEL, HERICELSIEL -



BBZREZFAEL Y+ 4 T 0BSHHHEE

BHEiE L. EHAOH LTS, chickd, RETH
1 » AT3fEICHETE 3 LHEsh B, T OBhHEE
KL BAERER, BB TOEENRL NEXS
Wk, BFEERRBED SO h o (E19~20%),
Y h M EREERRY » OB LBEERETOLHE
BOOPRELPTWVEHEEINS, - T, XEE
BOBCER L LERSERINT 205 AH D, 5§
BRLLOVERLBHELEET 2BRESH 5, KB
RHTod, A—BHr oXHEBBCHRI-REMTKEDSC
L3508 H o N (FBLI~20FK), TDikdH,
ERREEOTVHEMEEORR LR, BROFEE
BRI R T B LENH B, £ T, HEhOMEE
EEIELL TRy bEET A Ik, BRRE
AR TELPRE L, TRy PRBICK 21
FEOAREIC DWW T AR LT, £ DFER. BIEHRE
BRI, BEERESE UK TRERSEEERL .
T, Ry MERETRIEERELLIHIE6 » ART
REEL (BF15K). FHEMNBE 6L RFELL, T
B DIETER IIIEBR YA T S ZEE TH 505, #Hig
EROBRSTEET U (BL6~1TR), UErd, &y
bPERIETA I E LD, BREMED 6 ~T » HRIOZ
HRCMBRECEEHOREEROBELHEIE L3
RTITD T EMARETH 5 2 LR S I Tz,
[UBREMEP LR R 2 FIE X T OB
HBROUBER, 5. F UKEHIX T3 HEiER i e
BOKRE SICB{BREDL-» o, FEHRIcLESA
BTFFEORXIPHMBERBENL B EMRENT (B

.
1y HOLEBERETN.
EETIELED
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18~20%), L L. EREMERZ VT hoFEHK
THRME N, R>T, BHICE D HREL B O
BE3zoHN BEREEHL20h, 1IROKEXEEF
HBDP) KL ->T, BREREEZEX 2LENHD L
Bbhis,

4LE B
WHERAZBIXRBWY b EORBHBENTEET
HBTEMRENT, BRE L TREMGERSATY
BHREAVATLICL), BRARZEETE 5, v 2
BEgL ' 2 EUEARRM (MSHH) TXIEERHT]
HET. ZOKR., WEERRAEEMA 5 LM TE S,
BETE I R EAE ARV 3, ZTEEBRTEEY
FE Y2 - MREREICTI O AT, va—bIdV s
FERE60gL ' DM T, HEI T v = FEBE30gL !
OEMT, ThZh, BEERT S, Ya— LS
FEREFERL L 1k s, EL S & (3 FARMEY A 03
Bonz, MEEKL EHEIBC Y 2 — P ERY
BE U0 o3, FRCIERT 2, BIBEDEEZY 2
PERE6OgL 'O TRE L, REERSE 5,
DYEEEXBRVET T Lok b, HEMSTEET. 1ED
BRTEHMEICHEHET 5, CoBEETELhME
HREEERNIEL, A - NELOBIFTH 5, ¥
EhofEzzoE & EF L, B - FEIT B L
BTE B, BEDIC—HoBEEEXEINCIEL - &
HLl. BENORy MEETEHEERKOLEL-HAE
LTBEREOA 2B L. & 5ICEiEYT 5, HEHI
ELS, L - BE L. ESHESEo™HL ¢ 5,

-

“

b
i

B3R v EMEBBEEOANEK
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I #EHRLVEYZROGEOEEZOEHSL

IECHEM A VE vEBVRL, WEERDL W
FEELSHELL 2o COFHREERERERE, KK
MTOBELBRTAETHEHE, Moy o — v HHE
BT ROLEELTEE TS S, L L, RS
TREL DERVBLETH Y, EHIERICKEKEH
W, pHAREZITI RN L, BEUBRELEZL. 2 X b
bhhsrY, i, HEHOEMIZIERT SRR
&L, AtTREMEIR MRS, —F, XA
BHIREICB/NEEEET D B R e, BRHICE
BABELVODD, Vo L ABBIEMRFEZENE,
BESL L - HESEEE A& 0 RTRRY . DB % 1 BT S 124
TECH, I X P « AFROTLTH S, £
T, HERERMER O BELERET L. K0S
THEDHET 2D E LTz,

1. BN EERAER

1) geEAE

HAFBCRKERRNOEEMTS 2 1LANT, &
FHEEHEIEE > TVIRERBOZLERV, &
BB TR L ok e RTERI E L, TELSF
ST 1R 1~15moIF2FHE L. HKAE T304
%k, 05%E2—35 v 7 AT REBREREL 720
0.2~0.5mD K xDXFEEYOLED, 2gL7 ' 5 ¥
7o, 30gl' v 2 $EA S U pHS.8O MSEARE M I B
KUt BEE VY RUBBRHRIEOETEEESE
KHEC T, 2 » AREEER. REEERL EED S
b, EELSEEL 2 EEERKL, va— MEEIHE
Wil i, TETRILL - EEEC L VBRYEL
PERE L 7o, BEPERR. BoncilEWikE Y 2 — MIBEBE
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R 2 24 0 0 197 131 66.5
REAFRE 1 68 63 92.6 528 520 98.5
R ARTEE 2 19 19 84.2 147 138 93.9
RABERHR 54 48 88.9 425 409 96.2
B 42 6 14.3 372 270 72.6

18cm & U F v b THEE L L BELR O E £ RE 2 BMEE L. 19954128188 ~19964F 4 A10H., £#T

HEEAH 5 AREOBRICHRE Lo TOHHORKEREIX3.1C. RSEEI3428CTH - 1, #HAmfE @ 15,
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B A% 2 4D oERVCTRERVVTFFEOAICHEL., BERI L CHBICAN, SSRBEREDTREL
7o

FERRFRE L B oREROTLEEE LR, BEFT L CERICED TEZRETREL

AT 2 B oHREROTEEEE LR, BERTLICBERICAN, SSRHICEDTREL,

RABHR B oHEROTEEERL LR, BEEILCBRICAN. S5 IFRPICEDAALTREL

A B Y RSP OBRERVTERFERCTFFOAICHEL, #EEI L CERICAN. S SR BICEDAA
THREL T,
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$28F REILORFABRER

- REFEE B E==
’ (‘C) o EEE AER%) GH R EER)
Xt 3 5 0 0 119 5 4
1 3 5 0 0 61 1 2
2 3 ) 5 100 62 56 90
3 3 ) 1 20 48 5 10
4 3 5 0 0 68 9 13
5 3 5 1 20 44 14 32
6 3 5 5 100 o7 51 90
7 3 5 4 80 69 54 78
8 3 5 2 40 99 39 39
9 3 ) 2 40 96 44 46
10 3 5 3 60 59 41 69
11 3 5 5 100 58 43 74
12 3 5 0 0 119 90 76
13 3 5 1 20 86 63 73
14 3 5 2 40 111 91 82
15 3 5 0 0 99 49 49
16 3 2 2 100 37 30 81
Pofiic] 13 3 3 100 74 74 100
14 13 26 26 100 424 424 100

SRS | T, REHIR  1996F12A 18 ~1997F4A 18, RERE | FEPRPORIERE,
X EERTEF AR L TR, * D AEE  REBOED - LR/, * * | EEEEIET 2 fEL R

BNOXR BRILORFARER

FF
Rk #ENo. ESTES
R HEER HEFR (%)

pakil 1 X 26 0 0
2 X 28 0 0

3 X 23 0 0

4 X 15 3 20

5 X 27 2 7

1 1 X 16 1 6
2 X 15 0 0

3 X 11 0 0

4 X 12 0 0

5 X 7 0 0

2 1 O 12 12 100
2 O 10 6 60

3 @) 10 10 100

4 @) 17 16 94

5 O 13 13 100

3 1 O 15 5 33
2 X 8 0 0

3 X 9 0 0

4 X 8 0 0

5 X 8 0 0

7 1 X 7 0 0
2 O 19 17 90

3 @) 19 15 79

4 O 13 12 92

5 O 11 10 91

9 1 O 17 15 88
2 *x X 22 3 14

3 % X 17 2 12

4 O 22 22 100

5 * X 18 2 11

LR ¢ e, (REEHARY © 1996£E12H 1H~199T4E4 A 1H, WTh & B{SEEE 3 CItifE,
HE  REREL2TH- 15020, BEFLLIVBEIOBEDLNIZ D EX TR,
* | REANCHREE - TRRIC AN,
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ARX FeAfiNo. Brats AT EER (%)
RSN 1 132 111 84.1
2 106 100 94.3
3 92 92 100.0
4 80 72 90.0
5 138 125 90.6
6 104 104 100.0
l 64 60 93.8
8 81 76 93.8
....... B T e e BT

HlntE - 1, REHR 199645118 21H ~1997T4#4H 11H,
* RMLTOROWFFEEFLTWAS E L, HEAMY T OLBEEER (%) & Lo

* % | COXRDAH, RO LICE LIt THEH - 72,
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bEWV, i, BHEERSREELILL,

6) BohiNEMIREELEL . BBRHETE
FREVTE S, 9\ FEHUTICHE LS THhRD
FEERL, BELEVEEORECRET 5, &
R4 79 ZPHCHE - Te IR 2 Ah. €D
hIcED THRET ST EIcL D, ILRNT b REER
BOSTIEETH 5 LMD bt

7) BBEHOAFHLEL, NEIFV. REESGL

R E DR IZEIE THRIET 3 LHRMET T 5, /-
T, BEHARE L BLFRIBEORFITL. C
OEECHLFIFEAOFELT 3 LPBEEE
BRICIRUITH %,

8) Dlkickb, XEER, MEHMEk, MEEFR
EEMEHAG DY Y M1 EOREHEERRIT
%L 7o

£F it
ANERE IEVEFRARRENA v v —RBRH
RHE [BEOAXBHEMEENOMY ] ©1HE
T b4 E] &L TI993~199T4EEEIZFT » 1 RARIFE
AELDEbDTH B,
&1 WAFHOY M EREDOHR
e HE SRFEHA e BILSEREK
(t) M (ha) =)
1992 78.5 33,020 11 94
1993 78.6 34,973 11 91
1994 8.9 41,908 11 90
1995 97.0 36,240 11 90
IR BEEEETN S0 EEEERELER LD,
%2 BERSRORE
R RFCE 20kg B/ FREEEE & B
> (t) () (ha) (H,/10a)
1992 16.5 5,825 12.7 40,775
1993 16.4 14,000 12.6 98,000
1994 16.2 8,100 12.5 56,700
1995 17.2 10,500 13.2 73,500
1996 17.0 12,500 13.0 87,500

JAXTT (M) &klick 3,
BEEHRIZ140ke 102,
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&3 WIAHERERTEESNIY b EHOERE

fR7EH RBRE EREE (%) FIFBR

5 4 24 R ER EERKNID % HER  ERE

=) (kg) i T INeF =) (%) (%)
1998 3060 +iE 1020 1.4 1.4 19 1.1 5.8
1999 2700 +& 850 1.2 6.6 7.9 9 10.0 91.7
2000 3595 +& 1650 1.6 5.5 7.2 19 21.1 38.7
2001 4050 Zk 1740 1.8 10.7 12.6 32 35.6 41.4
2002 4450 Zk& 1830 2.0 11.3 13.3 25 27.8 56.1

JABHZS 2 S LERE Vv 7 — BB & 0 ek ILAN 02N T Efid11ha, HEBREBUL0F. HOREE
B 2%k ol FEF1L140kg10a & L THE,
RFREE  UEEORFGHAEE L TR LN RO S b, HHRRCEREES RV IER,

Tk 4 FRHBEHERE (KB
KR BRE R RIEKE
A | 19965F 19954F 19944  SEAE | 19964F 19954F 19944F  SEAE | 19964 19954F 19945F  PAEE

1 | =05 —-07 —08 —03 2.1 1.7 2.1 22 | —34 =37 —40 3.2
2A | —04 0.3 0.8 0.0 2.1 3.3 3.2 25 | —3.3 30 —-21 -—-29
3R 2.2 3.1 2.2 2.8 5.3 6.7 5.0 61 | -13 -14 -08 -11
47 6.8 8.9 8.2 8.4 10.8 13.1 12.8 12.6 24 3.8 2.9 3.7
5A° 11.9 14.4 14.6 13.5 15.2 18.0 19.1 17.4 8.5 10.5 9.8 9.2
6 A 17.7 17.6 17.6 18.0 20.7 21.2 21.0 21.6 14.3 14.2 141 14.3
TH 21.9 21.9 23.5 21.7 24.9 24.5 26.9 25.2 19.3 19.2 20.1 18.4
8 A 22.6 23.5 25.9 23.6 26.9 26.5 29.9 27.5 18.2 20.5 22.1 19.7
9A 18.5 18.4 21.1 19.1 23.1 22.3 25.2 23.3 13.7 13.5 17.4 14.9
10R 13.2 14.6 14.4 13.1 18.0 18.7 18.6 17.4 8.0 10.3 9.6 8.3
114 6.9 7.5 7.4 7.3 10.1 10.6 11.7 111 3.6 4.2 2.8 3.2
12H 2.4 2.5 2.1 2.7 5.7 4.7 49 556 | =10 —-02 —-08 —04

FiE 10.3 11.0 11.4 10.8 13.7 14.3 15.0 14.4 6.6 7.3 7.6 7.0
HOMBERTXAIRF-5ick B,

%5 FERHEKERUBEREFEOKER (KBH)

ek & H F B

H 19964E 19954 19944E AR 19964F 19954 19944 S
1R 46 109 97 83.7 50.4 36.9 56.2 41.9
2R 51 62 72 64.4 59.4 83.4 71.0 65.9
3B 100 97 50 72.3 111.6 132.1 124.2 129.3
4R 61 113 34 88.7 159.9 152.6 184.5 159.5
5H 92 101 T4 92.5 132.0 143.1 147.5 160.3
6 A 123 36 35 97.8 113.1 121.8 138.4 129.1
TH 96 189 95 135.7 83.5 78.0 166.2 139.0
8H 38 274 108 154.5 198.0 84.8 160.5 176.7
9AH 54 81 121 165.9 151.5 150.2 97.0 137.7
104 151 194 86 141.4 152.9 142.5 151.0 136.2
114 170 180 82 146.9 60.6 75.6 94.6 85.0
12H 125 154 102 130.2 70.4 40.0 34.8 471
T 1107 1590 956 1374.0 1343.3 1241.0 1425.9 1406.7

EDBERTAIRF—FICL B,
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TR 6 FRIBEHKE BRF)

KR =RE RIESKR
A 19964F SR 19954 19964F SEAE 19954F 19965F SE&E 19954F
1H -2.1 -1.7 —2.6 0.5 0.8 0.0 —5.2 —4.5 —5.5
2 A -1.7. —1.2 -0.9 1.2 1.6 2.2 —4.2 —4.2 -3.8
3A 1.3 1.9 2.3 4.6 5.8 6.3 —2.0 -1.8 -1.6
48 6.4 8.7 8.9 11.8 14.2 14.3 1.8 3.6 3.7
5H 12.6 14.4 14.9 17.6 19.9 20.1 8.4 9.2 10.3
6 A 18.6 19.0 18.1 23.3 23.9 22.5 14.6 14.7 14.4
TH 22.9 22.6 22.5 27.3 27.0 26.5 19.4 18.9 19.2
8 A 23.5 24.4 23.8 28.6 29.3 21.7 19.1 20.3 204
9A 19.1 19.5 18.4 24.3 24.2 23.2 14.9 15.6 14.3
10H 13.1 12.8 14.3 19.2 17.8 19.1 8.1 8.4 10.4
118 6.3 6.5 5.6 10.0 10.7 9.7 2.8 2.6 2.0
12H 1.2 0.5 4.1 3.0 -1.6 -2.1
FEF 10.9 10.7 10.5 15.3 14.9 14.6 7.1 6.8 6.8
FEDERTAIFRATF— 5Tk B,
%7 ZEXRiEKEBRUVHRBERO#E &F)
Bk & H FRBER
)| 19964E SEEE 19954F 19964E S 19954E

1A 136.0 164.5 188.0 33.6 39.8 40.1
2A 115.0 123.4 68.0 66.0 58.4 77.6
3 A 105.0 78.7 82.0 99.0 110.2 101.4
44 66.0 89.8 138.0 128.4 135.1 117.9
5H 116.0 98.2 98.0 122.7 143.5 131.1
6 A 169.0 118.2 90.0 75.2 115.7 81.7
TH 123.0 158.7 217.0 76.9 124.0 66.1
8 A 176.0 163.7 368.0 194.7 158.4 86.5
9 A 59.0 148.0 111.0 132.2 119.1 133.6
108 54.0 133.0 135.0 1515 126.5 131.7
118 178.0 159.8 198.0 61.9 80.6 67.6
128 169.2 221.0 44.7 33.2
FE5 1297.0 1605.2 1914.0 1142.1 1256.0 1068.5
FOBRTATFRAF—FIck B,
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DERERICLBLEARRICDVWT. BFH¥ 52
A1, 459.

4) % ®H—
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353p. BRXEFHA, HE. ME E-RE E£-&KFE W 19983 #5Y94
9) EHHE 1972. BHioMKEED . WY DEEVIF OB THE L EMEICB T 2ER
Rt 41-85p. WIREE, ER ERoREHMZR. RPH¥ 62, 431-435.
Summary

1) It was made clear that shoot apex culture and micropropagation of taro need no
growth regulators.

2) It is able to be confirmed for occurring variations of characters in propagated plants by
cultivation in pots.

3) The micropropagation method of taro was established using no growth regulators, and
preparing nutrient media in propagation stage with tap water and MS salts without MS
vitamins or pH adjustment.

4) Outlines of this system are as follows; Plantlets with tubers provided with shoot tip
cultures are cut into shoot- and tuber-parts, and are used in the propagation stage.
The shoots are cultured in MS liquid medium of 60gL™' sucrose, and the tubers are
cultured in the medium of 30gL™' sucrose. The culture is done with liquid media by
no shaking for each one month. After the culture, the shoots grow to plantlets with
tubers, and axillary buds of the tubers grow to plantlets. Minimum 3 times increases
are possible at one time propagation stage by repeating this.

5) Provided plantlets can easily acclimatize in a greenhouse and grow well in a field, and
their yielding is very high. In addition, no variation of characters are occurred in the
plantlets.

6) The crop thing had easily kept healthy in winter by the simple method, as well as in
San Nai Village.

7) These characters of them disappear after one-year cultivation in a field. Therefore, it
is important for getting superior plants that only the yielding of them from one-year
cultivation in fields are used for seed taros.

8) The production system of seed taros is completed by combination with the shoot apex

culture, the simple micropropagation method, and the simple keeping method.
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Summary

Breeding of a New Rice Cultivar “Misatonishiki”

Satoshi MASAKI, Takemitsu KATO, Toshihiko HATAKEYAMA,
Shinichi MATSUMOTO and Tomohiko KAWAMOTO

“Misatonishiki” is a non-glutinous rice cultivar for sake-brewing developed by Akita
Agricultural Experiment Station. It is a selection from the cross Yamadanishiki /
Miyamanishiki made in 1987.

F1 and F2 plants were grown in the green house in 1988, panicle selection of F3 and
individual selection of F4 was carried out in 1989 and 1990 respectively, followed by line
selection. An application for registration was made in 1999, and Misatonishiki} was
released in Akita prefecture as a recommended cultivar in 2001.

The agricultural characteristics of “Misatonishiki” are as follows;

1. Heading and maturing are at the same time of “Miyamanishiki” and it belongs to the
medium maturing group at Akita.

2. Its culm length is slightly shorter than that of “Miyamanishiki” but showed lower
resistance to lodging. Its plant type is a panicle-weight type.

3. Glumes show no awning and yellow-white apiculi.

4. “Misatonishiki” has a Pii gene for true resistance to blast disease. Its field resistance
to the leaf blast and the panicle blast are lower than those of “Miyamanishiki” .
Resistance of “Misatonishiki” to cool temperature induced sterility is lower than that of

“Miyamanishiki” .

5. Brown rice kernel dimensions of “Misatonishiki” are similar to those of
“Miyamanishiki” with higher degree of white-core appearance.

6. Yield potential of “Misatonishiki” is lower than that of “Miyamanishiki” .

7. “Misatonishiki” is adapt to flat area in Akita prefecture,



