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I. % &

7 > %4 (Beta vulgaris L.) 1RO Ui 75 iy
BT % FELHEREMEITH Y, 20005 OAHSH
136007 halc RAT WS, ZON, 7THiZg—o vy
NEETEDONDED, ZOMICT AV ABLU
TEO2nE, HiRRREOT 7Y hEEE, 47
BXUrvazrduhk L7 V7 EHEESB L UKD
7V EMAKET, EREEN TOATH S
(WINNER  1993), HATOFRES XL E ICRE &
h, 7Y% 41, a3LF, N4 vaBlUOEES

VK164 7 H15H RSS2
HMTETTFEER C AEB TR E

X HICHITEDIERIEY & U TinlER R 2R3 2
kT, TRIREEVITH %, T, JtEEEDIEMNHE
BilZ, RBAMEAICD 25, 20014E OISR X
65,000haTdH %, ILHFEIZB T % T >V 1 D&
HIFESNE L Y, MEEENIC X 2B E
FCTh 2 CLmE R 2002), IT4E, BR1FY
720 DT YA FRKEEE L, BREERBOW X
D, 6.2ha ML, LB RHKE X300
(14004 /H) =Bz, KHUEL N A BHENFER S
nTws,

BHRICB T 5 5] S /EERFHI, 10a27:D 6
fc 1R e S (BORS  1971), KRR T
1%, M5IXEENFERELE, FAfEThH 2, LiL,
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2 AL OIS % &, WERRER/NSWT >~
YA BRI 279, BENE I T2 (B - R
[ 1972, BOR-ZEIL 1973, M)l 1976), Z D7z
W, FESEHOBEVIBLETHY, FTH, 1#
A 1 ADAEHFT BT BLEE IS, —7,
JLHRED T > A B BT 54N - (K3 2 O
B e, 5%, EEEROREL - IS TS
FE s 1997, HFES 1997, KES 1998, 1L
5 1999), SEEE, 20014EC B S AbiEEOER E
FENTIE, 7 VA REHERBEONI10% L LS ER
FErEoTwad (LERBES 2002), 245,
ERERE IC B WX, B TOMMESL| & R0
L0, HRILBBOLE « HEROBUS D o RS
Xy EME BTN ERI NS,
TUYARETERESN DD, HEYFEICEET
Hb, TV ADRERZ, FEMNIERL TEEKER
v, RENCEFELZFOBETFENER SN, BEF
FENC 1 OEIEMET (RER) 28t 2 & TS
ntws (FE1, 2K, 7tk 794 ORES,
HIFfEFZ 1 ES0RE (6 Bl L v
& Ule SRR %E (multigerm fruit) #EE& L,
1 EDRED & EEHHHF S 2 HIT 1980), 2D
Te®, TV AREOLMERWEL, #EMET S
RO REE R <, 5] & 577 Ol M TRRZ
BEIWAT SN TE Tz, SHNTZIEE % B
WL, —DOME» 5 EH O HKERE
(monogerm fruit) Z{ERL 3 % FEAiTo3EA & 117223,
HIEE TG b 2 -0 ERAMICERmE T
bolz (1A 1963, MAUGHAN ef al.1982), %D
#, Savitsky (1950) ML MRHMOHFH» &, B

F1IX 794 HERREEDHE
Zb o MRS FEFEERE) . AL 4B EOHEERE,
T ERBREE ETEE2BE). AT @ ZRRE,

HMER 2 IR L TLER, SIS 2 BIRMED
BN ER T 2 & & b2 (SaviTsky 1952a,
SAVITSKY 1952b, SAvITSKY 1954a, NAGAO et al.
1962, F&)1 - :H 1982), HEREDWIE Tk
(PETO  1961), & % W X BRI O REFE T7 1k 0V BR
Sh(lhmas  1965), DR ICE D &, HIETIL,
SeEREE TR SN T 2 B 7 > 9 1 — (R4
PEDIE & A EPRIRREFE LD, B - FHEL
BOBHMWREL D —T A V7L IeRVvy METF
BsAven @O 1976, =45 1977), EiE, B
TERES 2 Mo THG 5 OHIBICEL TS 72
(B 1994),

LiL, EIMERMTH > CHRERE 2RI
% #@EE (double ovules % 7z iZpoly ovules) 5
DHREE LIRIET 2 R[MEPFET %, HocABOAM
(1962) X794 77 7 2RV REOEHEZDHT,
HERSEAN I, MR EITRERREEZZE T 205, &
TRz 2 (2232w 41E) OT2ELHE
RERRSE 51, 2, 3K OFEEZ#HEL TWw5,
%72, SaviTsky and SaviTsky (1964) 1, 7>
A DCERFEB 1T T 2 MiluFRER» 5 1 DOF
fEc 2 HOMBD B 255 2RO T b, FHIRBRE
Fix, FERC 1EOREL SEBILFT 2720,
5| EFELLELE T 2L EEETH 505, MR
BWRE L F—Th 5 7 DR ERFIEETRET 2
ZEIIRARETH % HMERREDERICEI L T,
NEwmazi and NIELSON (1967) HMEMREREFE O HERE
W REE RS, B O R REM 2 s L
T3 H, HEIEREEOBELAEN L & I ERZIR
COWTIEBIHS N TRV, —F, HRMELE -

(mm
4

o

R’ IR R % BB R T
FE2R T oY A HIREEO SR

VETHERE O BETERRE LLTHERED K, EEE
EB L OERHEREDE S 1X 2 mmAi,

» a ; HIEFET (BER, ovule), b ; FETFHE (seed canopy),
c ;M F (petal), d @B (pericarp)e

DR IFREOWEIC LV RFIFHI D IS N, REEDKX
BB DI I 5,

O THRRSEII RS 2 K RE O TH CRIE T %,

O IR E /M LIFHMRRE LR CTh 203, FETFHEAN
W2 E i 3O MERE &,



KR L BIRMET > A 1B 10 2 EIRERR R O FEBIC B 2 BRI 3

FEIX B R E

RTEZRELIRE,
2T OERIRERR KL 3 EDOMERZ & 74, T DA 2 fEH 0 RER
ZED,

RN 1E, EIREBREE DM IC ZIRESE (bigerm
fruit) BEFN T3, R, HEEEN 2
fEREE L (MR 3 MU LRSS, HIREE L
WEPEZ 2720 (1, 2K), BEOHERET
ZDE L BBRESN LD, REESHITL20

ZHRREOD T OEENE IR T WS, ZREO#E
fRIzBAL T, SAVITSKY (1954a) 232 IR MEEIL T M
WX BB ET M OFBRICI DV FEET S 2
LalEL, %@m R (1982) 134ME EDIREK
BT 2 EEEETOFELREL T»wd, Ly
L, Banprow (1967) &, BHEMESZEMEICH LT
Ty r2RT SHTEEREHEL TnwE T &
WA T, 3, FRERS (20000 1%, 1{E#ELTO
BRREE S L TR EO HIRIZERNEEN T
b5, EHFMOHABCRBEORELZ T ®

HwELTBY, S, Z“MRE2ECIMELOIRE
M, BENCHE T 2LERHS 5,

JLiEE RN vy — (DUF, JLEED I, 1960
FEARHETF £ TIEEMEREEBR L T &, 2Dk,
LD IRMERHIC, SaviTsky (1950) 23FEHE L 72
PR Tmm-1 ]2 & EIREEET 2 E5A L (B
“/Ne 1977, RES 1979, ER/I-RHE 1982),
1969FELAREIZ X, Z 6 & /- R — MR
EEBERL, H&-EHLTE @ES 1971,
BHES 1972, 2K 1972), L L, 19904E4KH
5, HEWE—AMERE €/ N—V]bsnid~
A7 4| Lo lBENEEICEN TSI W TH
RERREDIFENHS 1 E R 5Tz, 2O SFEDRE
BRI E F N2 EIEEK T 2 WIEERREE DE]

& (AR, #EIRERER) 3 [€ /8= 237.9%, [+
A7 4 12810.0% %8z (KES 1995), W»WIiLd
L TR EIKRT DICES R o Tz, TDTD,
HEOBRWE T, EPEERICZ T, #EREE
MO FED HERE OLEEE & L TEDT S
i, BEIREEEN5 %aiz 2 BRMEITE XL Tn»
v, —75, EASEICEL TIE, 197T1FIC8AS
iz [vuaZ—~] DI, BEWMERENE L T
205, IHETIE, BN S OARBEICB LT HH
WRERR O S HERR S, R OLALEE
Fh, TOMBEOREFESIREI SN TWE, LrL,
EME O R TSt o MRS BETRE
BT A1EWMDEL 2 AL Wz, ZOxtnk
EFHIITHTH 2, FE, JLEVIBT- TV 25
SHE OFEFHRH 2 v ERRFREREIC B W T,
IR E O FE W —RMERSEL S EFE O o h, 7~
I A OEMBRFZIZENIT S & L R HEE
B EOBEELFETH Y, BEFEREEHT 2 L L
b ICEEICEIRBRE R 2RI T 2 2 L8 BTH
5,

T A OB - REREICEL T, RORE
L, BEREOTREICH T TL L OEIHs
AER SN TE %, ARTSCHWAGER (1927) B X U
ARTSCHWAGER and STARRETT (1933) 13 % IRR4 %,
SaviTsky (1951) IZHMRME A FH v T2 & IRER
TRk % FAEHNCEII L 72 2 E SR ERRBICB T 2
MEOME L 72> TWwb, 2D, Savitsky and
SAvITsKY (1964) 13 REMR & FHE & DFICIED
FHEABAMR 23R T 228, FRARLOREIZZER & 7
5lraHmEL 0D, REKCEEND 1R LY
DEIFEFEIY, EMREOHIBLZMEELD b —
MIcE < (SaviTsky  1954b), F7z, BENKE
{3 CEHIEETFEIIEMNL, BEEROVIAEFTH
mET2ERBED S5 TWw3 (Scorr and
Harper 1972, LoNGDEN 1990, /N % « K&
2001) o 7 >V A BFEIWIE, FHFEERH T 2EE L

T, BIFETZ2E S5 TE (seed cap) ZRETHEIC
BET 5~ kro— A (Lackey 1948), 7z, &R
K 3 AREEME O FEFHNHIVIE 3 FLE L (SNYDER
1963a, SNYDER et al. 1965), ZK#EEEM:OFEIEMHIY)
BicBAL T, 4BO7 2/ — V7 ATERBIY
AFED 7 =/ —NVHNVRUBETH S Z LS I
SNTV5 EHES  1980), Zh s OFTFHIHIYIE
PRI T 2 72, WEREICIIHE - AR A
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W f

FAR TV A OWMBEE
F, BB [ (NK-195mm-CMS X NK-280mm-O) |,

HREEMEZTRL, FE»PSZBOIBE AL, BRPIED
7)2&), %&ET%%IT%O

HThb,

7 VA OBRERE OB L T, M)11(1980)
X, AHEERERNCB T 3T > A OIFEEREE
REZFHERF 2R L, TEO/INEFD S B
T2ELTWD, $i, HREHGEETHLD B
4, BHIICE, BELSBEME TOREETA
T— Y ORENTFER S NICHMRCEET 2, TE
5 (1971) 1%, WEPHAOEL I RFMZESDH D,
BRI ERTEIAN R D EA 2D T 5, fill
BRI, EXERHDSEEMORKEZENTD 51
2H5 (g RASE 1957), HEMBERT 270
PR # L < (BN S 1978), IS (1985)
WFREER R BRI L D FERNICRE TE 5 hE
HrzREL Wi, RERPHEOERICEAL T,
NaGao et al. (1962) 1%, HME _EOHERMESFEZES
URERAL DFALILR (fasciation) & BEEIEFH L 12T
BThsdZerWEL, HE, WHERRIERMED
EEE LUEHAINT WS, £72, DoxTAaTOR and
HELMERICK (1962) %, REBEIZFIEIRD b 285
FETHY, EHS (1977, 1981) 1%, FHKHE
Fhgo o HKERPIEFRARMICRE S BEIND Z
RS ML T WS, SNYDER (1963b) X, FIFEHR
W B EARBRNR £ R, F ORISR FEICRL
WCEENAFIFMEEOERIC L 2 2 & 2EL
TWwb, &7z, FHFRFFEIFRERG & &b HE-

RMEENFETH Y (FEFS  1988), 4TI,
ERFEHFEEICEN 2 RS R WIZEhTns (H
Hio 1981, AAEFEIL 1998, R N EE  1999),
ZOfth, A7 VIVEINIC & 2 REFEDOBILIEIHE
EEh, BIERHOBREZED 2 LT, G
INTWw23 (Bartie and WHITTINGTON 1971,
SADRGHIAN and Knopan  1998), 2D k512, 7>
YA OB - REREICEHT 20158135 {fTbh
TEIeh, HMERREICE T 2 Wtgiekss i3t T4
%<, BERERINTSE OHERE &[RRI BRI 5
EORMHERNPE T 5,

KfelE, LD XS kiR eBicEos, b
BRUIRBER L 7Rz v, BEIRET 9 A ORE
WD S5 N L EMRBRREOBBRA L AT 2 L &
bz, BRINTEIRERREENLE L THR VRO
B EEHRE L, 199440 52002412 1 CTILERF
DIE - SR B VT, BEEET 9112
B2 EMBERREOFRBICE T 2 BEFNFER %
fTo72bDTH b, AWFOWERZLTOEY) TH
%o HIUETIE, EMERMEICEE S 2 BETIC T
v 2 HEEATRHER R (BT, OZLR#) DR
BRI & OBEIEME 2B & I L7 BB IME T,
BRX R 2 FI > 72 RN 2R 72 SRR IR 5 O F A 5 4 % Bl
FL, —HMELE - R OERERIICE T 2 R/
flZEZHHO I LTz, BNVETIE, EREFRE A
DOFRAE « RETLEOBEMR, FHZoEEEME & DR
REHSPIZ LT, BVETE, OBRFHENE LV
F, EHOEMHKE DL, &, EIRERERDERA
AzarL, HIREICEN 2 OBRMEERKL 72,
E72, F, X802 EIREREQ HBUER 2 KB 5
bz, RPLERIC X FENEEEN 2 BN
—RMERM 2B L7, BVIETIE, PLEORSRE
RN £ DD L E DI, BEOWIER L L,
HEIRBRREDOBE TR & I BRI EN 2 D
BREGEEERL 72,

B, HMMEIXEA4FE Beta patellaris Moq.1Z B >
THRD 5N 5P (Savitsky 1951, B E o
1964), AEwLTH S HIRME 1L 4 T Beta vulgaris L.
WR>72bDTH S, £7z, IT4F, KONDRASHKIN ef
al. (2001) 23F R U7zSaviTsky (1950) D & 8
% % BEETFIC X S HIRIC DO W T b, KIF%ET
FHD e 3, BiE, 2R THW S Twv % Savir
sKY (1950) 12 & 2 HIRMERHIC B 1 2 BIBRIR FE %
RE LT,
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II. BIXHOBIRMICH T B RERIFIES &
U E 4

BT > 4 R, BTG S
-l E AR (LU, CMSR#) = Hw
7o EFHRMICE IME R 2 AR L, BT 2
ZEWREVERENG, 200, —REEERFKD
BE - REREORBZ, KX (HEHS 1981,
1988) LREILK, EFERMICERNT 2 eFEz60n
%, fEo T, RIEWETH DML L CERERM
DIEE - BREEHIIE IR TR 2 v CER T
BN D D, CMSHRMIFHEERTRTH 5729,
CMSE# BT 272 0121%, OFEIZR#H 2 CMSH
EIESR LR 21T 9o 2 D728, CMSHE#ILO
BAM EEEBRFRIERE L L2 (Ballls
1977), 26D Z Lo b, BTFRRMKO BRI
Wik, TEMERELD D, REOMERNAIETH S0
BAHER NS ZEnEER LR 2, RETE, @R
BB T 2 BEFPIR 2D 2 BREFER L L
T, B OBIRMOFERE & & UM Rtz % 2
ETsZ2HMEL, 3 - RERELSFOERE
FRFIE 2 & DNTHEINE M I D W TRRES L 2,
MHEE L UFE

FEERMENE, BRI % 2129 2 B O BUIRH
DN, BIEME TdH 5 [NK-183BRmm-OJ, [NK-
185BRmm-0]J, [NK-195mm-O/J, [NK-219mm-O]
B L UOITNK-229BRmm-O D 5 #k &, 2o %2H
WTHBEIZA 7T VAVRBICE->TEHEs N F, £
B, 108D FHEN 2 W72, FL Rk, CMSH
otz FEENC, OZRMZTEEl & L TR
R« B LTz, BHEFAED 20 O FEERES L, b
B OREEEERES % Ay, EBREGHE, HHE
22.5cm, BEME60cm® 2 BE/X T, 1 XEHES.10m? @
ELBREE 4 KAE & LYo, BEAEEE, EALE LT, 10a
72O N#15.0kg, P,Os #31.5kg, 8 & 'K, 0%21.0
kg & U7z, EBAMENI20005E 4 H24 H 2 BS5ICERE
L7z, i BEROREBRREIL, 9 H29H B &
VEEH A HEIE LTz, B3, HEmD» S REMICH
LEDLIE TOES (cm) %, FEHIIEDORERIC
JE U, 2 REBRZE 2 0 SHCEAL & U CREE D 2 HIE
UTze RIZ, FENCREMEZ, 10H16H ISR X 2 IR L
Tof, ZEIEES L ARES & i FOAIZEEBNG CUINT - S
L, X470 OREL L OEERZ2WEL LT,
Mg 2 JIE U 7z FAARE RIS SAE BRI S L,
et 70 25 ATDIALL] (B8&F  1989) % fv

TF, BT 2REI5 A 7 Vi 2{T - 72,
i R

AL, TEH, HIEH, REB L ORFRES T
3 OBIAM e &5 M F, RFEOFHE R 1 RKiaxw
¥ OBRMMOELIL, &(EH [NK-219mm-O] O
52.6cm, FEdt [ NK-229BRmm-O] D62.6cmTH
D, MHEIX10cmD JFHZEITD S ilz, OBR
e F, fEOFIELR KT 2 &, F, R O0R
B E V8. 3cmA&E o Tz, OBRM OERIL, ;%
7 [NK-185BRmm-O| D37.7#, # & #% [ NK-
229BRmm-O | D25 .4 & Rz » RS, F, &
T, SFHEI33.5ME OBRI L D oL\ E
MZRLIZ, OBRMOEIER R, Kmd [NK-
185BRmm-0 D 17.9kg/ X, HAEH[ NK-219mm-O
D10.9kg/K & K & RffZEIRI NI, T2,
F, %# T, [NK-185BRmm-OJ& O F, R D
BIED21.Tkg/K Efx b EP > 720 OBRKOIRE
1%, wEH [NK-195mm-OJ) 030.5kg/X, HIEH
[NK-219mm-O]D17.9kg/KTH Y, F7z, OF%
OIFHIEIZ24.6kg/RTH > 7z DIZXHFL T, F, %
#1333, 6kg/X Lo pICE - 72, OBRIK DR
thfEs L, Y NK-185BRmm-0O1D17.7%, #%
&5 [NK-219mm-O] D15.7% L &I 2 % D%
MEZEDTRD S, F, REOFE T OF
B IFIEUTBAL 72,

Rz, FWE B 2 I LEETFROMEIER
(ZERY Y R) BRI T 2728, Wr-VrD—ic
DWTEE - JWR (1978) LF—0FFHEIc LD, HK
FUR R ST L 7R R 25 2 RIOR T, & T
DIE B TRIIMECEREERD ST, =
RS Y ADFENR T ERHES N, SHEEIEK
SETATVIVSHIC L D HEE LIRER 25 3 R
Yo B, B EHM R K E < R,
RN RIZ2.90 & 1 2z, BEEER LT,
ZDz®, EEDOBELTRIIE D DOREDEMLRK
7329.7% EAREZ R Uz, BEEUE, NS E
Mo B, SEEEERIRIF0.928 1 2 FE->
7oo FEBWCET 2 LB OBEERB L UHEOHERFE
X, FNZENS5.2%B L U49.2% %D, PREDOE
GRIFELLD bEroTo, EIEEIL, BHEIED
MM DT. 9 L K& L, S EMRIR b2.81
BEHEOFBEED s i, EEHICBT 5LEDHE
ERIF8T 4% EE Vb DD, REOEMLEKIZ5.4%
L, ARRTEISERAR 3o AHHE S
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FlR OHRMBIURMHEIY A 7V VF, RfICB T 2 ENEES & OFINEM (2000)

Z= O BURARED 183 185BR 195 219 229BR F, “FyfE>
183 54.5% 56.0 60.5 65.2 68.4 62.5
e 185BR 57.9 60.2 70.7 69.1 64.0
ii) 195 55.8 65.0 67.1 63.2
219 52.6 67.6 67.1
229BR 62.6 68.1
OBAHFIIIE 56.7 Fo#FHE  65.0
183 29.5 33.9 32.7 33.9 31.6 33.0
% 185BR 37.7 38.0 34.1 35.4 35.3
(ﬁéﬂ){ 195 26.8 32.6 30.6 33.5
219 28.0 32.4 33.2
229BR 25.4 32.5
OFAHTH9(E 29.5 F@HIE 335
183 14.9 18.3 18.8 19.4 21.4 19.5
s 185BR 17.9 23.7 21.2 23.7 21.7
(kg/X) 195 14.2 19.5 18.5 20.1
219 10.9 19.5 19.9
229BR 13.6 20.8
OBAHFHE 14.3 Fo Pl 20.4
183 26.2 25.2 37.9 31.1 34.5 32.2
& 185BR 20.7 31.9 31.8 30.0 29.7
tig/lz) 195 30.5 40.1 39.3 37.3
219 17.9 33.8 34.2
229BR 27.8 34.4
O HUHT4(24.6 Fo@HIE 33.6
183 17.2 17.7 16.4 16.7 16.9 16.9
) 185BR 17.7 17.0 16.6 17.5 17.2
1;%2;*%% 195 15.8 15.4 16.3 16.3
219 15.7 16.2 16.2
229BR 16.8 16.7
O BAHEFHIIHL6.6 F@FE 16.7

D 183 : NK-183mm-O, 185BR : NK-185BRmm-O, 195 : NK-195mm-O, 219 : NK-219mm-O, 229BR : NK-229BRmm-O-
2 OBARMEALO F, RO TFHIHE,
9 RPO TR EZOBRHOME, £ D3 F, RHOMHE,

®oxR HIEMHOMAKE L UY 4 7T VAR, 2512 B 2 EREMEE
B X OB EMNICEET 28 EOWr-VricB8d 2 845047 (2000)

o —_— _ Slziﬂllzﬁﬂil
B TER EIEH RE MRHHE S
RYI#= 4 1648.20ns  12.92ns 21.28ns  16.75ns 0.01ns
Az 3 5477.16ns 107.77=+*Y  332.55++  19.25ns 0.02ns
e 12 2522.52 15.35 32.68 6.81 0.01

Do |3 5 KETHEEEEZEL, nsEEEENRV,

72o IREIX, FEEEE L EBRICEES OIS EE 42 0% ThH - Tz, RAHESZ, IS EHMEMS 8
KEL ERED, SFEEEESIRH2.01Erolc, A ZREL EREDY, EHEB L UREOBETENS L,
EBIURBEOEBLRERIZIZNZTHNS5.8%B L U FRICHEE OBERIZ.8% L E L B o Tz, &k
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E3IR HIMHEOIRME L UMY 4 7 VIV F, R#fIC B T 5 RERIRE
B L OB E MBS 2 FEEERS (2000)

(VD Py FaL TEH ¥R HREE HRefpE >
HHANS B D 12.83 21.77 4.69 25.09 0.43
PEMEH H1 108.21 18.60 37.10 101.14 0.07
H2 96.01 17.80 36.71 88.18 0.06
EEEERR JH1/D 2.90 0.92 2.81 2.01 0.40
BRI T h2/H2 2.27 2.85 3.21 2.89 —0.18
R DERE 94.7% 85.2% 87.4% 95.8% 95.9%
PR DBIEER 29.7% 49.2% 15.4% 42.0% 91.8%

FAR HREHOMAHKB I UHMHIZ A 7VIVE, RFICBT 5
FEREME M 35 X OSBRI O AHBE AR % (2000)

e EL TER EIEH RE AReE s>
L - —0.077 0.554 0.403 0.395
TR —0.286 - 0.686 —0.512 0.710
¥UEH 0.381 0.642 - 0.180 0.847
RE 0.284 —0.547 —0.207 - —0.091
HRApEST —0.256 0.472 0.381 —0.850%? -

VO BRSO BRMin= 5, THIAF, Rz B0 2 HABEFRBn =10,

D xxi3 1 BKEOEREZRT,

2, OBIRHMB LUF, Rz hThicB Y 2E
MIOMHEERE Z 2 4 Ricm T, Ealix, gL
MICAHEEERR 13380 s ko 1228, TEIE, #et
FICBEETIE RV OO, WByESsE L OEESR L
DN IEDHEERDS, %72, HRE & ORI & OMHEIR
RO & Nizo Fy RETIE, HRE & ARPHES D
W, EETHNCEE 2 B OMHBIRIR D S L7z 23,
ORIAHETIIFRD S -7z,

z =
KEBRORER» &, HRMEO BRI, EK
FeMEds L OBEINEME B L, BRI 2 B R
RREZOFEAET 5 Z RS 5Tz, TS
DRMEZED & EBRMERIORMEZ LA TO XS &
WD ENTE, [NK-183mm-O 1%, 3, EEH
BLUOEERENEHNTHY, RE RIS &0
Mg o EEizh @A b s, [NK-
185BRmm-O | 1%, ZFEHNL L L HICEERENE
<, PEDCEM B TH %, [NK-195mm-O 13 #
A, FEHEB L OEEEEIT [NK-183mm-OJ &R U<
ST D, HEINEMEIIRER TH S, [NK-
219mm-O] 1, BP0 REN & & D ICEIEE IR
<, FBEDCEMEIIHESTTIE D B3, RENENLD
FEINEMEDRHETH %, [NK-229BRmm-O] I,

FEAIFE D OOIERN D7 <, FENEMEIT PP
HHTHD, ThoDER»S, REBICHWIH
JAPE O BRI BR 2 e P RBIRRIE 36 & OB E 1 %
oz emo, BEPEOEZ I L 72—
WEOBRICHMEHTE 3 e F 2z onl, —H,
Zh o O OBARFIT—RMERELE - RO FEL L
LA N2 DY, BHE-REREIIRIRETHY,
BRSO RBHTH S, AT, BRERD R
570, BRiE - REREICB WO RENERE EF
BRICK & R RHZE R O RFNER EZZATH S
ERFEZoNT, ZDYD, EIRBEEOFKHICE
T 5E(E - BEFZIMREED 270, o O
B2 EEBIC W2 2 EER RS iz,
FAEIZ A 7 Vvt OfER, RE, Bl L U0E
HEEIE, EESEBOENS B R BRI, EEESTE
B3 2 AR Sic, —F, B L URPHE
&, IS BOMEERIR % BEY, FRCREES
WBEZEDBILEENIL 8B L HWZ EBH N E o
72o El2, ETOEIE, TERFVARTD SN
3, A BT T VDNEE T 2 EENEETH S
CEPHEBHLT:, 2o DMRED LI, S5,
B O E S I EEER I L 28R, —7,
EHESBOEWEE BHEEEEIREIC X 2 H R
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FhRERS 5, 612, WEROMBESHTIE,
BRI ES & O IEOMBRER E R L 72,
H - /U5 (1973) & BRAFIEMERM 2 723K
HREROFER, B L72% < OREARTKIE, B
ER XD b HERSBIML:Z L E2HELTED,
ER R & LI NEE BT 2 sk b 5 \»
BEGZCBTI 2 —RAZ ) —=2 TR ER, 5B
BEREZTO L THAesFeks eFE 2ol

II. BEBRREORHEZE EEMEHKEICEETS
FifE=E

1. BIRRREOHEEE

BB FE X, REOHNBPHEMEE LFH—TH
5720, BIRBREE L BIREEOHEICIE, FEO
BrHENCEFNIET (BB BERET 5035
BhHs, LrL, BEBFEZ, ~Sero—2ABLY
RI7ZFUVBRIVETERIEEZEL TV LD
(LACKEY 1948, Pero 1964), FET&EZfkEL,
TFRERET 5 2 LIRS . ik, dLEMT
¥, EIRBRRFEOHFAE YD, BENOET #1E
BERANTHEFEIEL LWL, ©OIALRETEY
Erty b ThRET HEEEHVWTE T, 20N
T, WA X 2 FHFFEBEZICHALIZb DT, &
¥, BERFAKIC LD I6HRFRAYE L 725, HEKICE
IRU, F3FCRRRICRETE 2 RE U TSRS 94
T30, REMZELT:, £/, REFEFEOH
BEOWEETDH 5720, FEALHREROFRFEIDLE
TH -7z, HocaBoam (1962) B X U'LONGDEN et al.
197D, 7oV A ORENICB T 2B FORERE
Ex, MXBTHEITETHS ZLrHEL TV
%, MXKREIIFEIETH 270, FAEBLOREFED
MIFMAIRE & 75 VBB LY BERTH 2,2 2T,
KRETTIE, WXEREE - ERERRE O FE 120
T DHREE B & ORI & gk & s L7z,
MHEE L UHE

X fRBEER I Y 7 7 v 7 A8 [SOFTEX | SV-
100AWEL 2 F v 72 (55 5 X)) o & 7o EERSGESEE 1T 1T
HAY ©4 =7 A4 BIMAGES-1I, 7V > ¥ —I
IESONYHEUP-860F Fi\ e 2DV 77 v 7 Ak
BEEICL VX eFREsE, BRRE2ERICZ
BRI 2XMTVED AT REML, ZOMEREE=
8§ — TR0 I RBE T 288 Th 5, EBcH
W37 YA OEBRRERIBREIRLETH S 72
», YN E—ELEICEXTHEE ST 25ELDH

%o 2D OMEI0Mm, #70mm, E S 2 mmD
BIHD 7 7 V) VIR IZTERS . 5mmd L% 2001E B
FHiZY 727y 7 TR HBTHARZERL 72
(56 6 M), EBbrkh, =R —RMEENE - 5%
ML0AAKL, %72, OBRMOW, BHIEMRHE %224
BB X CERAHEMERGE 8 MEIOF 3054 % H
Wiz, HIETEIZE M « RHFORED» & ZRREE
R 7o AMEL o BRI 5E % 2000053 O, FAZEE
EFEr LAEdH 2V THEICL TNz, RIZ,
Z OFEAB U CEF40kVp, B 2 mA T
XigaEE IS L, @EBREREEFEE L, 20
g, IR A AR AR B MEE S X ORI 1
B (20087) ZHRXFRCTHBIZE T 2 OB &3 % R
RHIE LT, FT2, MRXEEER—MEZHWT,
R X D EIRBRIRE 2 SRA L, W R IR
Kizk oL,
i R

R X AR & D HERR S Tk R 7 R DR % 25
7B SEIORNCTR T, B 7 BUILIARE S IR T
HY, EFENC 1IEOET (KB PRSI,
55 8 XX 2 fEDFEF LS U 72 BHHE 72 SRR R ©
HY, HIRKOEMRBERE 2 HMOEFO—E8E
BoTWwWiz, £z, Zho Ei3ENC, HBI0RIFZEm
RBETHY, ETHENCHEENLE KT, 2R
L CTwiz,

o OMXFOBEERICE DX, — MRS
T« RAFEIC D TSI & X AREIC X 2 IR

FEOHX MXHEENEE [V 77 v 7 A



KR L BIRMET > A 1B 10 2 EIRERR R O FEBIC B 2 BRI

1 2 3 45 6 78 9
1 OO0000O000O
2 O0O0000000 R X HR R B 5 1)
3 O0O0000000 il
X - RE
000000088 O0000
8
E | [Oerer e
< H5:190mm (255%) )
797" EEH
a. FmX c. AIEX

JNEAR 5. bmm

C oA nnneennnEeES:2m

¢

b. WX

FOR Ty A RERXEHERT 7 Vv

ez 117 & : 255 _Jﬁ-‘&h’r Sl = UFF

FBIR 7oV HEEREEORX R E R
NI LEORERE LTV 5,

4

Z7 &1 287 EUBE : UFE Siher : UFF

FIR T A BEIRERA R OB FRE R —2
TR T 2 [HORERO—HAH I ES 5,

FEOHIERERE & g U ISR 258 5 #ig, ke
w4 2 MBI & 1 R 3, s & 2 iR
Kix, [ /7 K~ ]D0.0%5 & [LHE655 1018.5%
E COLERDFTRD S, F¥I039.8% Th > 12, Bk
XHEI & 2 EIERR L, RS, [—o

SHT = zIl SREURE ¢ DFF SHhe : UFF

%8. 7 Y A EIRER R DR X ARE R — 1
TN 2 [AOREEPIHBICHE ST %,

REJ : YB GH[ = ZLL EDBE : DFF Siner < UFF

FIX 7 > A EIEFRE O X AR E R
A E 2T, BTENPEEEREL TS,

FEZ R L 7o, MRXBREIZ SRR L Cr=
0.946 D WIEOMBIRE E =T & & bz, MR
HOBEREREDIEAN IR L CH—Th o720 RIZ,
O BURHC 368 1 2 BEMMEREE % Ml & IR X i T
L 72 EOMBERK 212K RS, WAL
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E5KR WhELRICT 2 —RMELE - RO
BB (1998)

B (%)

bl - RiE BREER

WREIED O
T/ N—=)V 1985 16.0 13.5
T/ RTV 1996 0.0 0.0
<474 1993 7.5 8.0
AT KRV 1998 2.5 3.0
t¥Es25 1985 11.0 10.0
L5355 1985 4.5 3.5
JL¥E60= 1991 12.0 17.0
JLF655 1993 18.5 17.5
Jb67= 1994 15.0 14.0
L5685 1994 11.0 11.0
Tt 9.8 9.8
U RS CHRAE U 7z BLREAR SE20081 1230 3 5 IR K D

HEr,

D RENEIIRE (ET) 2l RIS, BTELRE
L, RENOKEE (BEF) ek,

3 B X HRE 1 R FE2000 1T 3R X AR 2 BRET L 7o Bl o JRER
Bow A,

BB, r=0.957 L & <, HEENICE R 2 IEOMH
BERAMRYED S 1, MR B T 2 EIREEEDNELL
bE—OMEMER LIz, &8, OBRZHKOTT, H
RAFIEERMIE, EIREREME LS, BTl R
1%, EIRERER DO ORI ERTED & iz, IR,
X FREOREREICEI L T, AR EE R
NBVEEICHE T BRI 5 041 Th - 1z, FHEH
W1 MOBREIC B4 2 BRI, B8R Ik E T 5 72 9
ZEAEEENR L, 49320 Tho 7,

z =

R X & IREIE O EIMERR E O FE I T 2 8
B % R U oSSR, TR & MR IR e A
—HI Lo, THIE, HBIMD L D TR
WD 2 HOBEFNEWIZIAESIL TWw B b T TiER
{, BWICELRDE> THFET 2HEDFHFICE %
7o, 2{EOETOERNAFIHE 2D, HRRFE L
UCHIE S, LD K EIRBRR 2 HIE L
fﬁbk%i%hkobﬂb M EORN X, FE

FEWIEOHBIRE SR D & 1, EBMEOEIR

ﬁ$@@m%ﬁ—f%ot;k@%,?Xﬁ$®%
BRGSO EHWT L7z, RIS, RX KR & Sk
DRI % RS 2 &, X BRI & 2 BLEFRE200KL
P BT B EEIZAU10Th 508, EEETI,
T YA REDFIFE (BoRNSCHEUER ef al.
1993) & EIBRDEREZRE S 72 DR TH Y 3 HREL
Hrls, it->T, MXHREIIRE#Y 72 0 OFERE

20

r=0. 946%*

10 F

[ B RS
n=10

FRENEL L D ERIEERER (%)

0 5 10 15 20 25
HOXRRIT & D HERRERR (%)
SR RS - RICB 0 2 Xk L
s & % EIER & DBEfR (1998)
3 1 %KRETHE,

35

30 F
= AR =30 O
= =0, 9573k o
3 % f
K
<
= 20 F
s
G
415 b
B
H
=0T 3%{% n=22
¥ FREPERE n=8
5 -
0 . . . . .
0 5 10 15 20 25 30 35

ERX MBI LA EIRERSE (%)
FI2X BHRLOBZAHIC BT 2 Mgk & ik X ke
X 2R X OB%E (1995)
1k 1 %/KETHE,

TS DIEND HETH Y, T OREREHETR
INiz, 61, MXHEL, FERE ET) 2
BT, BRREICZFOET2FIHTE 25
BEREOFETDH L, INoDER»S, MXFEE
BEIRBEREDOTAE IR L TEMTH 2 2 L5 S 7
WZiz-o7z,
2. BIEMY—RMRERLTE - RRICH T 2 ERERER
JLEWFETIE, 196040 5, CMSHHE % FIH
Lic—REEEBEREZBAL, ZhE CIeEHoIE
HicENZ —REENEEZER - R L TEL, &
D—REFELEO BRI Y 72 > TE, RO E
i8R 2 2 L 2HMIC, FXEBRIIRT =R
RCBEEE2EAL T (BEAR)IS 1976), B
i [~ A4 7 4] OFZAS  1994) 1, FEFBURH
BERME 2 15 L 72 CMS % # [NK-183BRmm-
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NK-183BRmm—CMS X NK-183BRmm-0

l CHS A A
NK-183BRmm-CMS X NK-219mm—0
l FHRETFE RO B - 5

FAEFHRHM : (NK-183BRmm-CMS X NK-219mm-0) X 7EKyEF#E : NK-218BR

l —REERBOER - M

SRR — (MR
[~147 1)

F13X =RAEEIC L 5 —RMEENE ~ A T 4
DFERL
SO NK, JLEPFER  BR, M&EHEER | mm,
R ; CMS, SRR MR 5 O, v
TR R AR

CMS | 12 OB [NK-219mm-O] 2% L 7- %S
BCEEMEA TR PR (LAY, F, BEFERH) Tbh
D, ZOF, ETERMICEIMEOTEE AR NK-
218BRIZZIEL, F, EFHRM» SBRET 5 Z &
WKEVBERENSE, 2Oy, [74 7 4 |OFER
B Ot EREEE [(NK-183BRmm-

CMSxNK-219mm-O) JO F, OENFHKE T2 b D
EEzZohb, 22T, RETIE, I TILEW
DEE L -2 TORME—RMESEOREIC B T
> EMERF IR T 2 EMEATAET 2L b,
—RMEFEREECR T & EIRERER & DBAfR 2Rt L 72,
MEE LU HE

EERFENZ, dGEFTA19694EDIREE R L 72 BLIR
—RMEFESFE O ML, F72, OB
TR D D &, R ERE RBC R U 72 [
MR 1T R Wz, 78, oD R
HOFERFIE, FEERE & N FREEERFES T %
ThznEicd 22, LEWOREFIFEE (BE
4°C, 1BfE65%) ICRFES N TV A EREEEZH W
2o BIRERDFRA I, FMEL b oD BN SE20007 % fifH]
FIZXVTFEL 2,
W OR

— MR - R OEIEBRR 2R L & b
W 6 RIS, wf@AITIE, [/ 25— ]BXLO

FoXR —UERENE - RHOBRIEERE (1999)

— T @gﬁin REEFEDOREK

(%) TETHR TEERH
/K= 1971 0.9 TK-76mm-CMS X T4n-38
£/ IRV 1972 2.0 (TK-76mm-CMS X TK-105-2mm-O) X NK-176
T/EAHY 1979 1.0 TK-76-49/2-BR2 X NK-152
E /=) 1984 13.0 (NK-172BRmm-CMS X NK-183BRmm-O) X NK-159BR
E/ARTA b 1985 2.5 VMS-1? X NK-152
E A 1985 1.5 VMS-4? X NK-152
~A4 T4 1991 8.0 (NK-183BRmm-CMS X NK-219mm-O) X NK-218BR
VERY AN 1995 1.8 KRMS-4» X NK-212BR
A7 N 1996 3.0 KMS-5% X NK-210BR
Jb#Es25 1985 16.7 (NK-172BRmm-CMS X NK-183mm-O) X NK-152
Jt¥E535 1985 4.8 (NK-172BRmm-CMS X NK-185mm-O) X NK-152
Jt¥E595 1991 0.5 (NK-172BRmm-CMS X NK-185BRmm-O) X NK-217
1t¥E605 1991 10.7 (NK-172BRmm-CMS X NK-183BRmm-0O) X NK-210BR
Jt¥E635 1991 0.5 (NK-172BRmm-CMS X NK-224mm-O) X NK-217
Jt¥g64= 1991 0.0 (NK-195mm-CMS X NK-229mm-O) X NK-212
1t¥E655 1993 19.3 (NK-183BRmm-CMS X NK-229mm-O) X NK-212BR
Jt¥E665 1993 0.5 (TK-80-2BR2mm-CMS X NK-229BRmm-O) X NK-217
JtHE675 1994 25.0 (NK-183BRmm-CMS X NK-235mm-O) X NK-152BR
1t¥E685 1994 12.8 (NK-183BRmm-CMS X NK-225-2mm-O) X NK-212BR
t¥E715 1995 1.0 (TK-80-2BR2mm-CMS X NK-239BRmm-O) X NK-217BR
725 1995 2.0 (TK-80-2BR2mm-CMS X NK-239BRmm-O) X NK-210BR
t¥#E795 1998 1.5 (NK-195mm-CMS X NK-229BRmm-O) X NK-217BR
Jt¥E815 1999 0.0 (NK-195mm-CMS X NK-239BRmm-O) X NK-212BR
1tHEs25 1999 1.0 (NK-237BR-CMS X NK-280mm-O) X NK-217BR

DR L7 IRE DN, SHBLE DO BIRRE2008 & IR & D BT,
2 VMS-18 L UVMS-4i34 7 » ¥ s HA LT F, BTFEHRH.
9 KRMS-438 L UKMS-5iE KA Y 58 A L7 F, BFHRH.
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[~4 74| OBERBKENEL, FhEFnl13.0%,
8.0% T > 7zo % DALD BFETIE, EIEEEE230.0%
R RERIZFED SN o T hs, &T 5 %R D
BDERBRE R R Uz, £z, AP SEALRLE,
FEFHRC AR E B L 7 2 ITER IR & 28
Be « SRE L 2 BREOHR T [Ya v b | B O
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BREERL Tz, —RMERERFTIE, TdLHE675] »°
25.0% £ D mOEREEEEZRL, 5%H0310%
Bz D EMEBERR LT, FOMORMK TR, [
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o ¥ B Z 1%, [NK-183BRmm-CMS], [NK-
183BRmm-0] B X *[NK-183mm-O/| # F, ETH
R DOREEAHM I W 7e — MR - RicB»
T, WINOLIRIEBRERTIC b & 3 E A
RO 5NTz,
z %=
KEBRORR» &, BR—RMELE - Jcs
W, BEMEREOME « RFEHESHEICR S NS
Ll bz, BIRERED 5 %Rz 5 ESEEEED
5N, WEREKRSEL ETREEEERL L
DRENTz, TD XD B EMBEERIE O IX1996
FELENCER S NI b DT, Zhix, 19964ELUE,
LMD, MEREROMT (RFE) R ERE
M OFHI B3 2 HE 231, EIRBERD 5 % % ik
Z5NHERE RS LoD THb, L,
REEROMELASZ, 1996FELIEICE R L 7z — Uk
RO T, EREEOF L RMEHERL TB Y,
SRR E L CIXBETH Y 2080, FELTE
7z2o 2D XD, EMBREEOFRBIIHAETY, M
HER LELOKSZBEELZ>TWS, —FH, 20X
5 75 ZR AR — MR T - R OERERE K 2B
L TiE, ZIIEHERF OGS IR» o n T, F,
FHEARCERAL TR NN RSk
»6, F,BFEHIHE O Nz OBRRHKTH 5
O BRI O BRELINITENLE L5 2 iz,
3. B OERMOE R & EIEERRE & NEY
E3
FBNESF1HBLUFE2HIBNT, =32 —
RMERE AR « R OERERMEL R I 5 F, T8
AR L, — 5T, ChETER LI F, BTFH
R ERERR T 2 OBRIMT O T TI1x, BIEMEORRMT
DHFRAFEMRF L D EREROBEWERIO H

52 ERRWIZLI, OBLRMIE, HIREM R
5 CMSHRHIT 0 U CTHEMEARTRME & 7 9 44 % 5%
LTBERT 2, oDl bhrs, HREMRTEE
EE LT 2 BIc ISR & L TR, BRTF Ok
FREPEMHERE LT RS 2 BETF2FF
5, HEEH O BRI EIEER DS A & - T RENE
Bhb, TIT, KETIE, OERRMKOEMEREK
AR o IR Eh o BT s L L b, H
TERFEHAIC & 2 IR D ZZENC D v THRET L
720
MHE L UHE

SRR L EIRER R L OB 2 FE T 00, E
B RN O BRI DO o & BRAFIG M RFL9M
Bl & T EEERF3SME 2 vz, 2o DR
DORERERER T, HMEL_E D B RFE20007 2 8% X #E1C
LVHEET L EBIC, BRRELZFHEL 2,
Rz, EIRERMEORIEZERT 55z, 0%
KB OHEEMESEM & LT, JLEMEIRMEL 2 H
FAFEMERS (E/)e 1977) L BN T %%
A LR % vz, 2h s EBbENE, HERAH
APEHIREM R E LT [6804] B X 0F 6805, Hi
R B AR & L C BAERF ORI AWz 7 2 Y
B E&RERBED [TA5-0], [TA41-0] B & O
[TA-43-01, 512, #ho &AM - BRL 2 HIE
HF, Rt (&R [7031], [7032], [7022] B X O
[7024 1% v, BERMOBMKELZFHEL 12, Lo
L, Zh5OHFENRET IIHEER - BN R
Bz, ZNoDHS 6 KM, 19955F 5 51997
AT D T TR AT O BREG S 72 Sl U 72 Pl O =
(CFHEE20°C, £HE) cBWT, AR FiE
L, BRHRELZFE L2, 2B, KEBRTIZ,
PREALD BAEEE L AR OBMR 2 F 8¢ 3, Wik
RENTHREZC L V1T 70, HIRBRRER, 5
Bl o BRI % 200738 L, SR X AR & > T
L%,
i R

HRAFES OB RSO ERERE B L R B
THEREREE TR, BEERKOERHKDOE
Bt R 28 8 RITR T, HFRAHIEHRFOEIMER
F130.0% 7 59.8% £ THRD 51, HRAFEML
RRO¥IE3.2% TH > T2, ZHIIHL T, HIEME
R OEMERZRIZ0.0% 5> 534.8% £ TR 51, H
FEE 38R/ DF-HINE8.7% &, ERAFIEHERMD 2
BULEOETH > 720 BRAHEERFDO R CE
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FTR HENAEMEO IR ORI L RGN (2001)

P AT

A hE?

Riffifa e (%) ket EENE JE R IAT IR
TK-76-49/2BR4mm-O 1992 1.7 SI Tmm-14 Tmm-14
TK-80-2BRmm-O 1990 0.5 SI Tmm-1 Tmm-1
TK-80-2BR2mm-O 2001 0.5 SI Tmm-1 Tmm-1

NK-169mm-O 1982 9.8 SI T2n-11 Tmm-1, TA-39, TA-27
NK-170mm-O 1982 6.5 SI T2n-14 Tmm-1, TA-36, TA-27
NK-172BRmm-O 1984 8.2 SI T2n-14 Tmm-1, TA-36, TA-27
NK-174mm-O 1978 3.5 SI T2n-13 Tmm-1, TA-36
NK-175mm-O 1978 4.0 SI T2n-13 Tmm-1, TA-36
NK-222mm-O 1990 2.5 SI NK-174 Tmm-1, TA-36
NK-240BRmm-O 1994 1.5 SI NK-172 Tmm-1, TA-36, TA-27
NK-241BRmm-O 1994 0.5 SI NK-172 Tmm-1, TA-36, TA-27
NK-249BRmm-O 1994 3.0 SI NK-172 Tmm-1, TA-36, TA-27
NK-251BRmm-O 1994 1.0 SI NK-172 Tmm-1, TA-36, TA-27
NK-258mm-O 1989 0.0 SI NK-170 Tmm-1, TA-36, TA-27
NK-259mm-O 1989 7.0 SI NK-170 Tmm-1, TA-36, TA-27
NK-281mm-O 1997 7.5 SI N2n-40 Tmm-1, TA-55
NK-306mm-O 2001 3.0 SI N2n-55 TK-80, NK-215
NK-309mm-O 2001 0.0 SI TK-76 Tmm-14
NK-310mm-O 2001 0.0 SI TK-80 Tmm-1

¥y 3.2 (n=19)

U BB TR U 72 SMBL_E o B SRSE2008L 2 SR Xk 12 & D Fi#,

2 ST: Self Incompatibility (HFRAFEME),

9 Tmm-18 & W Tmm-1413 BEEMEIERH. TA-27, TA-36, TA-39, TA-55i3Z% MR,

LCliE, OBRHOERMB & ORI I L
Wbl o Twichs, EIRERER ORI R OS5 1E
W ohigrol, HIEMERM TIX G5 8 K),
[TA-5-0] %FRHFEEE L CHERT Z8A L7
OBIRHIT B\ T, BRAFE MR D RAMEI . 8%
Rz 5 RMBERRD & i, Frig, [NK-
180mm-0J, [NK-181mm-0O/J, [NK-183mm-O],
[NK-190mm-O] & & ¢f [NK-216mm-O | DML
KIF0% 22 2FNMETH >z, LrL, HIEAN
T3 [TA-5-0] DAt BhEtk O BRI, #IIMERSR
D10% %2 5 RIFXFRD & e h - 7z,

RIZ, BEFEYEOFIE R B 2 #EIRERER 2 Fi4
LR Z28 9 RICR T, [TA-5-0] OBEMEREZ
37.5% L IEH T F o 72 b8, [TA-43-0) DEIRERER
137.5% &<, [TA-41-0] TIXEREREENTED
S rolz, BRAMEME Th 2 HIEREM R
[6804] ¥ & U [6805] DEMLEEHIX, ZhZh8.0%
BLOT.5%THY, MiRMEICKELZIRD oI
ipole s, [TA5-0] X VBEHS Ko T,
[6804] ¥ X [6805]) 1= [TA-5-0] #%EL, 1
REEDIZRFETH S [7031] BX O [7032] 13,

[6804] 35 & O [6805]) & b EHIEERR M En -T2, —
7, [6804] 12 [TA-41-0)] B LU [TA-43-0] %%
Bt U7 f0%4% [7022) B LU [7024] T, @R
BREOMNNZED s ipo 72,

IS DKM ERHHRE ICB W TR 2D, FH
BHE L 7: RO BEMBR 2 510K 1, EIREEE IR
T BBEESG R HIAN B X OHEIRICR T, &R
DBEMEREIZE 9 ROFHHA L VIET L8, FHU
RifEzEEZR LIz, $5bb, [6804]8 & U[6805]
DFHERBKRFIZFNE N3 A% B L 014.2% £ &
motzh, [7031]) B XU 7032]) TlE, FHIERER
P, FNEN8.T%HB L 112.8% & 2 5Ll B i
BT L E b, EREREOHEE SR E NI
BT U7z, LanL, (703205 IZ, MEHTH B
[6805] & [TA-5-0] £DOFHE (FRIHOME) X
D LR 4 %IEL D, EIREREROBEE 546 b [ 6805
HNCETRATL, ZOMERIE[7031THFETH -
720
z =

JEEWFZ, 19604E840 5 19704FERE T T T,
HIRFEM RO B E2{T> T & /e, Bz FEIZ
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F 8RR HIEMEOBMAMOBEILERK L FREIE (2001)

S REIREERD ETE Ny HJERA-T
EN S R (%) prass AR A SR IRY R
NK-180mm-O 1983 34.8 SF T2n15  Tmm-1, TA-37 TAS
NK-181mm-O 1983 95.7 SF Ton15  Tmm-l, TA-37 TAS
NK-182mm-O 1983 6.3 SF Ton-15  Tmm-1, TA-37 TAS
NK-183mm-O 1983 23.2 SF Ton-16  Tmm-1, TA-36 TAS
NK-183BRmm-O 1990 31.5 SF Ton16  Tmm-1, TA-36 TAS
NK-184mm-O 1980 11.0 SF Ton16  Tmm-1, TA-36 TAS
NK-185mm-O 1984 0.5 SF Ton17  Tmm-1, TA-30 TAS
NK-185BRmm-O 2001 0.5 SF Ton-17  Tmm-1, TA-30 TAS
NK-190mm-O 1983 23.5 SF Ton15  Tmm-1, TA-37 TAS
NK-193mm-O 1982 9.3 SF Ton2l  Tmm-1, TA-37 TAS
NK-194mm-O 1987 18.3 SF Ton22  Tmm-1, TA-36 TAS
NK-195mm-O 1987 0.3 SF Ton22  Tmm-1, TA-36 TAS
NK-195BRmm-O 2001 0.5 SF Ton22  Tmm-1, TA-36 TAS
NK-196mm-O 1982 1.0 SF Ton23  Tmm-1, TA-30 TA5
NK-203mm-O 1987 3.5 SF Ton23  Tmm-1, TA-30 TAS
NK-204mm-O 1985 5.3 SF Ton24  Tmm-1, TA-37 TAS
NK-208mm-O 1087 19.4 SF Ton26  Tmm-1, TA-30 TAS
NK-213mm-O 1987 13.6 SF Ton25  Tmm-1, TA-36 TAS
NK-215mm-O 1987 6.5 SF M77.0  Tmm-1, M77-O M77-0
NK-216mm-O 1984 23.4 SF Ton24  Tmm-1, TA-37 TAS
NK-219mm-O 1993 0.5 SF N2n-28  Tmm-1, TA-37 TA41
NK-220BRmm-O 1994 3.0 SF N2n28  Tmm-1, TA-37 TA-41
NK-221mm-O 1986 8.5 SF N2n-28  Tmm-l, TA-37 TA41
NK-229BRmm-O 1994 10.0 SF N2n-33 $§f§é’1’&{*2‘§7’ TA29, a5
NK-230BRmm-O 1994 3.0 SF N2n-34  Tmm-l, TA-30, TA35  TA5
NK-233mm-O 1991 11.0 SF N2n-32  Tmm-l, TA-15, TA30  TA5
NK-235BRmm-O 1994 0.0 SF N2n-32  Tmm-l, TA-15, TA30  TA5
NK-236BRmm-O 1994 18.5 SF N2n-38  Tmm-1, TA-30 TAS
NK-237BRmm-O 1993 0.5 SF N2n-39  Tmm-1, TA-30 TAS
NK-239BRmm-O 1994 0.0 SF N2n-33 $$$i g ﬁ_'g’g: TT ﬁ_ff’ TAS
NK-242BRmm-O 1991 0.0 SF N2n-32  Tmm-l, TA-15, TA30  TAS5
NK-244BRmm-O 1994 1.5 SF N2n-42  Tmm-l, TA-30, TA36  TA5
NK-248mm-O 1992 0.5 SF N2n42  Tmm-l, TA-30, TA36  TAS5
NK-255BRmm-O 1995 2.0 SF N2n-29  Tmm-l, TA-30, TA-37  TA-43
NK-256BRmm-O 1995 0.5 SF N2n-20  Tmm-l, TA-30, TA37  TA-43
NK-288mm-O 1999 0.0 SF N2n-d4  Tmm-l, TA-30, TA15  TAS5
NK-291mm-O 1999 2.0 SF N2n-55  TK-80, NK-215 M77-0
NK-299mm-O 2001 11.7 SF N2n52  TK-76, NK-195 TAS
2 8.7 (1=38)

RIS CHRE U 7 SHBL_E D SRE200K: & WX ik 1c & 0 B,

2 SF: Self Fertile (B%#M),

9 Tmm-LiZBEERIERM. TA-15, TA-27, TA-29, TA-30, TA-35, TA-36, TA-37i3Z MR,

Fv 7 BIER T ORIERM I BIERH [ TA-5-0] T
by, KEE»S, [TA5-0] PEHERT L LHIC
BRI S % S S 8 2 R T & B EM R 8
AUTER, BIEMEOBRMOEMERENE < ko
Tz Z eSS M IR 5Tz, LRV HERFEAD
MR E U TR L TERRMIIARERTH W 38R

MTHY, TDOHR T b BEMEREI G2 > 72 TA-5-
O] %, W& -FEFEIFERICLE LR TH -
el s, ZROZMOEFHEICHIH S n, R
ELTE L OO BAMICEREREHA S 1L
TebDEeFHz ohte, KERRERD» S, [TA5-0]
DBEMBRIIIEH R <, BEMEEENS0% %22 5
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FEIR HIENTF LA L BIERM R OEIEERE (1995)

SRR 1
e gﬁf e ffy R @Hﬁff )
6804 SI Tmm-1XTA-37XTA-37 B.F; 1970 8.0
6805 SI Tmm-1XTA-36 X TA-36 B,F, 1970 7.5
7031 6804 X TA-5-0 F, 1971 12.0
7032 6805 X TA-5-O F, 1971 15.0
7022 6804 X TA-41-O F, 1971 7.5
7024 6804 X TA-43-O F, 1971 3.0
Tmm-1 SI BN R 1983 8.0
TA-5-0 SF SRS R SN 1966 37.5
TA41-0 SF TR 1970 0.0
TA-43-O SF SRS Sh S 5 1970 7.5

D RS BRI 5220007 & R I & D FIA

10K EEFREL - EIREM RMOEMEEER (1995, 19978 X 1F1998)
BIREER (%)V

Rt PRREAER PRME{E AR y— 5
TORUME BOKfE TH9ME BRE(EE BB
6804 1997 18 0.0 22.0 3.4 6.1 179.4
6805 1997 17 0.0 18.0 4.2 5.0 119.0
7031 1998 80 0.0 50.0 8.7 9.9 113.8
7032 1998 80 0.0 39.8 12.8 11.2 87.5
TA-5-0 1995 35 3.0 50.5 28.2 13.4 47.5
TA-43-0 1995 20 0.0 29.5 4.8 8.8 183.3
D S o BB 2000 2 R X T & D FAE
70 ¢ 80
: SF (6805XTA-5)F,
60 W 7031 : SF (6804 XTA-5)F, 70 F [J 6805 : SI
[0 6804 : SI B TA-5: SF
50 F B TA-5: SF

<10

<30 <40

0 <10 <20 <50 <60 0 <20 <30 <40 <50 <60
HEARERSE (%) DRk BEIRER R (%) DR
F14X HIERTFEAC L 2 ERSREOZEH —1 F15E  HIERTE A L 2 EIRERER DL H) —2

(1995, 199715 & 1F1998)

R EENTBY, ThIEFEEN I TITEIR
HHEEFE L L BORM - iEoh T, mARKOHE
REFETh o7, LdL, BHESMD O RKRFHOK
PRERR L, BENKE L, KERTIE, HIET3%
DEMEETH > 72 E10E), 2D Ems, H8

(1995, 199735 & UF1998)

FirL7z, [TA5-0] %BERNTORLEFEE 20
B O T, FRHE [T2n-23] B X O [T2n-17]
WCHZR T 2 O BURMITEIRERE DS 5 % A & (K> -
72DiE, Zho DRI, [TA5-0) OF CHEImEE
FIMENMEE BIERFEAOREE & L THWS
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NIiclLZ2RBRT25DTHS,

IV. EIRERE & 3RTE - REFE & D%

1, fERRERER L I5fE - REFEROEED
WIETRLIZL DI, 794 OERERMEICES
LTIE, IhE THEHmESIZEA R, BHRER
T DR & T RERE & OBRDZ < I3+
HThHb, ZDI, FEIZ, HEIMERE 2 EEE
WX VIRT S RI5GE, MOBENLEE T 5 nHekE
Bhb, I T, KETIE, EEEENPEOORR
I 2R BRRERR RS L, EIRERR E RERE B &
VHERE & ORI D W THBISTIC X v #Et L
720
MR LUHE

FEAENE, BEIREREREDE  HIEME O BIREO R
F#ft [ NK-183mm-O | & w7z, #EO$AEH AR
1X19944FE11 H 30 H 1 B e iR = 12 #R fE135cm,  BEIfE45
cm CTOMEAR %2 EME L, BRAERES 21T 5 7o BRIERES
B 3RS, N210ke, P,O; %21ke, K,O
%1ldkgB L O LR A L %10kg/10a % 2 B0 &
LU7zo 19954E 3 AT A6 4 A BRI TEBS
RSN R 25 U AERE L L., #ALPE
%, RERE L U CHEMERE, K, REES X
UThE, FEPE L U CRHMRE, WEBGAHB &
UHALRERE & L, EEBIciE L7z, 22T, EF
BRI, SMER 2 IR 20007 & fiRslic X 0, =
RSR X, VR Al U 72 R 22000 % AHRIC & D B
JIRERSE & AMEL B oD BAR IR SR Y 2 (RS L 7o IR E
GE1, 2B ZHEL CTHEL -, RMBEIIHMEIC
Wi BHROE S % EMEaNcllE L, ThEREH X
RIMREMS, B EXHER SN E TOHKE L,

7z, HALREER, BTELRED ZZLLGIC B 55
{LREER, 0 () »55 () O 6 KRR THEEE
il 7z, FAEIFE TEIEREL TITV, BRERMOMH
B 21T o720 0¥, RHMROEBEEBIZT0OAL L
2, B, MIEEADFED &, BRI 64E K%
FEL 72,
i R

FURIAEARFNCEAE L 72 [TNK-183mm-O | DO
- REE BT 2 VFHES & EERZE 2R T,
BEIREER L T, FED15.1% L KD
5.8% & D bE o 12 h, BEIREIL, ZREDFH N
81.0% L &> Tz DDA TIE, WHLEED
SEEIEIFL.2 LK o 7208, BENRENZ100.0% & &
<, UAREZREARZ, ThbbRNERNRSH
Too WZ, TRIEOEBRENII15.4% L HERE D
FClROEN -7, IO OFEREE b L1t
ST RAT - I REREFI2R IR T, WIEEREI, =
R & QRN HHBIRIR RS s e o Teo L L,
BB E, HEBIAH & 5 %kE THAICEE
s B OFBIREE R L, BB HLE W & BIREE
KPMET T 2HANED stz kB, MEHHRH
RS X TR E L ORIZB W TH ADHEIE
%%, FHEE L ORI EOHBEEFRE R Lz, &
REER & 2 oo EM T, MatrcEEE X2
otz h, THIE L ORICIEOMHBBRNRED > h
7oo Flz, WALRRE L, EMERER & O IcHHEIEI R
D SN b, TR L i & o ERIRE
fRERL Tz,

z £
KEBRDIER» 6, ZIRE MR & DIz iE
BB o T, MEEOFKHIZZn TR

IR ERERR OB W EEME B RS [NK-183mm-0] 81T 3%
B - BEEE OERREZER (1995)

ey B &AE BME S CPSE S REEEE RERK
TEIRBRER % 41.5 2.0 15.1 9.1 60.3
ZRER % 22.0 0.0 5.8 4.7 81.0
RIRE? g 897.0 25.0 425.4 222.3 52.3
P& BaLE 0 H 24.0 0.0 7.2 5.6 77.8
ALY E=E 4.0 0.0 1.2 1.2 100.0
PR g 66.6 4.9 29.2 13.4 45.9
TRLE g 17.6 8.7 13.0 2.0 15.4

Y n=64DEAHIFRERE R,
2 RHRE © SREFRMROH i,

O ARG O£ - RMRUENETR, RYNCHESHERE SO0 % 0 H,
DO EERE | EEEmOT(LEE 0 (Fe) ~5 G,
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8125% [NK-183mm-O/ 128 ) 2 Bk L BefdE - RERE M OMBEIREL (1995)

R Wl &S w5

1 3 4 5 6
BEIERE % 1 -
-y % 2 —0.051
FHRE? g 3 —0.004 —0.077 -
& B HBE H 4 —0.258% 0.021 0.326%* —
HALRREY ek 5 0.015 —0.230 0.240 0.036 -
P g 6 0.103 0.043 0.384%x  —0.263*  0.035 —
ThiE g 7 0.189 0.117 0.048 —0.258«  0.521%= —0.087
Y n=64,

2 RIRE © BRAEFRHMR O H i,

O HEBRLG H# L RHMRENER, RYNCHE PRSIz H%Z 0 H,
O EERE | EEEmOTH(LEE 0 (ﬂiﬂjfﬂf) ~5 (i),
1 Y6 7KHE THEEHHIIC B,

B LU, 2T 5 WKL,

&é?*ﬁﬁféntobﬁb,_@a%ﬁm
7z oIz, $%%@ﬁ%ﬁ@@%kmxf%%ﬁf
%fk#M%AtwﬁM%ﬁﬁiétk&%m
ZIRRFIC BT ZEMRBEREOFEL 2 AT 2 NE
DD 5, HALTRE L EIRERE & ORI HHBIBIRIZER
Do NI T, ZIREE OMICHEHNCERE T
e, AOHBIBIRLSFED &, HEEENS
OB, ZHRRME, TRb b BEEERE WE
FINFRD STz, ZOFERIE, 7291 OFLER
DERMETIIFED ST, B EEL w2 &
L7cRES (1962) OFE UL 12 KIGTH > 72,
BIRERE O ERNCEI L T, BIRERSE & E
FAtAH & ORI B OMHBBR RS, 72, W&
BHIAHHEN % L EEN VR L, TRENEL &
LEABREINTZ, Tihbb, WHEBFREWI LIk
B O L @RI, EEROENE &b IcE
MEFENEL B2 bDEFEZ NI, TNH6DT &
o, FEMBRREORB LMORE - RERELOD
B2l 5 Icd 27-0121F, HEEXROSBTR L
W REDFHEERE & HIMERER & OBk 2 A5
BLENRD D EFHZ BTz,
2. ERRICHET2ERERENELE - PHER
N F TORMBRERIZEE T 2 ZffiHzZE L S5 IcR
AN DREHE R 5, SEENPEMBRRE L2 2R
HIEFRD o T, FRICEEO 2R EI IR E
ERAEELED SN THRY, 2D &, #HIE
PRIRSE L IR E B A FIcB W REL Tw
52 ERRBLTWS, £z, HIfilicBWT, HE
EARDEE B L EIRERE L OB EH S hiz, ¥
T YA 0OEFEIELTE, 7291 OERM

BUENMEB L UOREOHKBCHET L EFEZON
%, Lo, kv ~nicB T 2 HRE L UEREE
BEDEL « HERZ v ELPHs M E N TV
WV, T, AEBRTIE, SEIREREICE T 28Rk
KROFEM 2 e & BRI B 1T 2 2K FEZ W
Ex¥27%0, 7o AKRL VDO EEB L U5
Bz B 2 BIREREE OB L Atk 2 ET L 7z,
MHE L UHE

fEArRN, BRI E Y [NK-183mm-0] %
v, &R EERBIGREERLIC B W T, 20004
9 H21HI#ERE, 20014E 3 H20H ICEBIC W 58
T P RHAR 2 I0RE, 20014F 4 H 16 H I b B O Faikig
FICEM L T, BFRERRE 21T 1o, HAESAE AT
ER—E L, BB, BEIE70cm, #RE20cmT 1
BES 72 0 144K, SR T10ME140ME A 2 3 L, BRFE
A X B FAD 20014 7 H23H 12 FEBRX PR 1 #E
5, BEOMHE 2 [ Z R 7212 i D nWTiT 5
720 [NK-183mm-O] 1%, ZBFHAIZBWT, M-k
JAR (1957) MELT 1 RO EZ IS 2 L8 %
EETL2EEHOMBEZEZE L, 20729, ¥
AL, BIKICRT Lo, FECEEL—
RO DEEME D S, RO B EH>—ROH %
Thro¥EFIZHE1#, Fo2HBLOHEIHC, 20
LPRFHELI RO 2R I nw—ROF 25 4 B
D 4 SBFECKS L, SRR 20w EZE DO S
BPESHOFERIIRS L UTo T, &8, H1H,
B2HEB LU 3ERL, —ROBRICELET 2 RFECE
1684 : a) & ZRGBUCHEET 5 H5%E 16K : b)
BROGUCEREL 7o, BRFEL 72 R ISE2ME - higt s
ITORFEEREL Lie, AEREIEIAE B, &
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-~ a8 o 4

EEHEB IO 4
ITCRER Sy
4
5: ZF5RE (EXHF) 4
4: SEARE (O HEEE)
3: BE3EE (SKeRE) 4
%: F0RE (L3 HLRF) 4

BB (OB /

RE
(BRAEFH REAR)

FEI6X FHET VA DOFEER SO
431 D R o3

DS OREREL B WEZE FIICEBERELE LT
5 EER, B4R 2R L R n—ROEHE, B
18 B2BAUE SRR RO eRES 52— RO %
T 6 ¥FIC X U 7o B,

D REWF—ROBCEET 2RE ) a L ROGRICESE
TERE bbb B,

2HEB LU 3BT —ROBEB L ORGSO RE
X5 OEMEHRE L OTREE Lz, EERERXK
DOFEFMXAEC L VT o7, e, — RSB
X OZRGBZENZNIC BT B EERRFE DR %
FEES 270, KHFHEMEOE 2 B £ 72135 3 #»
O RO RO —RGEE LA L, BiALIc
BLADS, REOBELMEZREE L, WIRBRRE
RMXHREIC X DB LT, 77, THREIZRES,
SR LIRS EEL B LT,
i R

A B THAE L 72 [NK-183mm-O] 281 548
RERSE D EARSEE % 513K 12~ 3, [ NK-183mm-O
1%, EIRERRICEARZESRD 5 iz, ERER

$13% [NK-183mm-O] OEWRERKIZBE T 3
S E 54 (2001)

MEHREAE (%) 1
<5 <10 <20 <30 <40 BEMEERE (%)
& 3 3 4 1 16.8
&2 H r = =

D {ERE,

2 AR BRI OBEIRER I X 2 EEKS | K,
RS |, TPSERERE W, RARERE

F35.0% LA 120. 0% A D 6 {EHA % rhHE X 47,
20.0% A L 5 ik z mEE XS £ L, 1K TH
2% 731.2% EARME 2 7R U T AR % (AR R (i 44 12 {1
X Uz, BB1I4ARTEER X 533 0 25 (58 5 &)
BIXUOSHEE B 1L OHE 4R 0B 28N
P L OTRELZ2FIMETRT, SEFEOERIR
HEIL, BES5HERE, Fl1Hr»oF4HOIHCE
K pfEM%ZRL, 55 1FHIIE 22RO 3,
BAFB LUE S HICN L TRHINICERZDED
SNz, BHEEXSTE, FBIFBIVOEL4HOE
PRERENE 1 B L UE S L b EL, s
BENRD STz, FHEXSS T, HHHERE,
BREOBEIRERE D B XS & 0 TR T L7z,
RAEEER X 5 TlE, 555 FEOBEMERRNT 1% T
BHolz3, MOEETIZ0.0%5 52.2% & &0 > 72,
BB, SMEERXSCBT 22 TOHORT, 53R
DBEMERFR AT NI &AL T2, 2ARRT)
DOTFHREEZ, 1 oE S FHOIHICE S % 21HEHA
IR U, EHEEX S & AR X4 ORI ZE X7
WONRDoT, B 5 BERER S KO THE L ER
KEOBMRZFEITRIC R T, EEEXSB L UHHE
FEXSTlE, 25382 58 4 FICh 0 CORRLE
TR 5 7h, ThECEREE MWy
ETHNCE R IEOHBEIBR D & iz, 155K
CEH 1 RED S S BEORERME 2R T, £ TORI
— RO 1A CESHIEEEDA, 4
FE—RAELD &, ORI KA % &)
DEEEF DRI EE, 6 4 FEBIHACER
Aotz i, EERS T, FHEEXSO
RIDPEFRBEHE XS L D b 30%RED 5 W
MERLIc, 1, FB2HBIUEIFHICBIT2
SAREFE O ZRAEHUIEE 1 80 558 3 FHONEIC
WAL, HEtcERERENRD SNz, Fiz, B
$@Td,¢ﬁ§Eﬁﬁmﬁ§Eﬁi@%:%ﬁﬁ
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814% [NK-183mm-O| OFEEHEB X OO RFE I B 2 BIREER B L OTHE (2001)

3 HIRERER (%) THE (2)

BIU X430 X530

YRR = o B e 6 = B (T
1= > = >

FE L 19.5bc® 17.7 7.1 17.6a 14.8a 15.1a 15.2 15.0a

AR 28.5a 16.3 0.0 20.0a 14.6a 15.0a 10.9 14.5a

53 27.2a 10.2 2.2 16.6a 12.5b 12.6ab 10.5 12.4b

2R 25.0ab 10.7 0.0 15.8ab 11.6b 11.3b 11.6 11.5bc

B 17.2¢ 8.9 0.8 11.7b 10.0c 10.3b 9.2 10.1c

B 23.5 12.8 2.0 16.4 12.7 12.9 11.5 12.7

F*ﬁ%a) * % ns — * * % * % — %

N
{ggg)ﬁ 25.5 12.2 1.2 16.8 12.7 12.5 10.4 12.4

Vg, BEIREEE20.0% LA L0 5 B, BEIREEERS 0% LA 120, 0% K D 6 fEEDEHE | K,

2 ZREO 1B BT 5 FHfE,

1{ERD Ho

DA R RIEE LTEH, »BlUEZNnZTh 1 %AREB L U5 BARETHEEENDH Y, nsiFHEENZV,

Y&, o, BB B EREMOIEERT,

» Duncan® % EHIFME | EXFHENC 5 BKETEEERH 5,

BSRRDIsin 0Tz, —ROBECBEL T, 4
B2 AR EBHS 2% L, Z OIS 15,
B2HEB LU 3O —ROEEOFNTEML 72,
FI6RIZ, B1H, F2HBLIUVEIHICBIT5—
R & R OERKES L TR EL2TR T,
BERGRIE, BHEEXS2RE, £ TOHB LUK
SBWT, —ROBEDFHBZRSFLEL D bEWE
Mz2RL, SEEEYCiImEmcHEmcEEE

30 r
25

20

g
H
§ 15 F
g
& 1
10+ < S
) 3
1 AV  BHERS R=0.996%+>
5 B 2 R=0. 9934k
O FHEEX Sy R=0.971%
0
8 10 12 14 16
THIE (g)

178 [NK-183mm-O] OB FEIC BT 5 THE
&L EERER 0% (2001)

DA :n=5 M:n=12, O n=6DFHEIZ X 5,

D P OBFMEFE; 1, B1FE; 2, B28; 3, H3
BES 4, AW, BHHIEER V.

9wl IO TR AR X 2 EMEBERE, FhEn1%
KB L V5 BKETERE,

PR SNIz, iz, TREIL, EHEEEEKXS %
B, 2TOSFEHEB X MEERRFIZBNT, —X
SEEN RS LD bEL, HECEREREDR
D SNTz, BRIZ, RSB ERFDO—ROE 1 A
BU 2 EMBREO S A%, BHEEXSICOW
THEITRIC, THEEXS B X MEHEEEEX IO
WTIRBIRRIIR T, BHERXS B X OHHEX S
EHIT, —ROEB L OTRASFICB T 2 EIREE
K O, FRCmElTAn <, Ao F
fHLCEE T BHEA 2R LTz, ZROALE T L
T2 L, —ROFFEEMANC 42 U 7e ZREBIFEIRER
RENDL L, £z, REBEE LV EET D
@ 2R LTz

z =
KEBROFER» &, BIRET Y A 2B W THA
SNLERHEREDELE - HSAFRIFEIKO X 5
WERIT 2 2 BN TE, (VEMBRREZTTEXRICE
\J B —ROB DB EME IC &V Thid S BRI H»
WL 8D, 2 —ROGKDOEMERRF L RO &
D%\, QRSB ERDO—RAB 1 ROEIREER
FEix, HEOPREMLIICE L, EmfiEdnwn, 4)
AR BLAL DREIRERERE, B ORIIERER & B2
BT 22, FF EE5H) L 3BFE1ILw, 22
T, (1), QBIVE)DFERELT, FET 1D
JRFR(HE S BEIEFE D EREICBfR L T &
Ezohl, $hbb, TV A41F, TENREVIC
BIfEL C, DARE, LBALOSE D S FLOSFAN L,
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#15% [NK-183mm-OJ O F XS X ORI B 2 BEEME (2001)

e g/ 3 - o (R ZREH/ A () —REH/ A ()
B &L U X452 X432
gt & & AR 5 o E kTR (AT
5 54ab® 36 14 42a — — - — —
AR 35b 25 3 27b — — — — 12.1
B3R e 41 9 53a 7.6b 5.5b  12.0 6.9c 3.9
2R 73a 50 10 56a 13.8a  10.7ab 17.0  12.5b 4.2
1R 62ab 46 26 51la 15.2a 14.5a  34.0 16.4a 3.9
M 60 40 12 46 12.2 10.2 21.0 11.9 —
F*ﬁ%‘i) * ns — * % ® ® — * —
IR 1387 943 261 751 36.6 30.7 63.0 35.8 24.1

D FEMB L OROREE 1 AHEA (—ROBEB X OTRORELERES ) OFHYRFRE,

D &, FEIRERER20.0% LA ED 5 EEONESE  H, EIRERFES. 0% L 120.0% KD 6 EEOFEME ; &, 1 {EED &,
9 ZRED 1A (E,

D EAEEEREE UTHE, BB ZhZh 1 BkEB LU BRKETEEELND D, nsiETEBENZV,

S 5, H, BICB T 2880 FH(E,

® Duncan® % EHFHMRE | BYXFRNZ 5 B/KETERELH %,

£16%K [NK-183mm-O) O—X4OH B X VN - ROFKICEETEEEICB T 2
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0.1% & 71, [NK-183mm-0-42] X DS » ik
{, &z, BRBEEROSHEIIED o olz, —
¥, EJiEEED [NK-183mm-0-16 ] O EIRER SR
1312.2% TH > 7255, [NK-183mm-0-19 |138.7% &

22K [NK-183mm-OJ 2B 21& « HHANDOELESRICL 3

BB DR (1996)

itk FEife e b
Jﬁﬂiﬁ %%1) (%) 5%(1%) ) {I{Y ) h
K5 alE 42 12.1 (1.3)® 10.5 ( 1.1) 0.87 ( 0.85)
30 11.0 (1.2) 5.0 ( 0.5 0.45 ( 0.42)
38 11.0 (1.2) 5.4 ( 0.6) 0.49 ( 0.50)
23 10.0 (1.1) — 1.4 (—0.1) —0.14 (—0.10)
65 9.5 (1.0) 8.6 ( 0.9 0.91 ( 0.90)
67 9.1 (1.0) 8.1 ( 0.8 0.89 ( 0.80)
oY/ 10.4 (1.1) 6.0 ( 0.6) 0.58 ( 0.55)
& R 19 12.5 (1.4) — 1.0 (—0.1) —0.08 (—0.07)
50 15.9 (1.7) 17.9 ( 1.9) 1.13 ( 1.12)
27 21.8 (2.4) 15.5 ( 1.6) 0.71 ( 0.67)
33 25.1 (2.8) 18.5 ( 1.9 0.74 ( 0.68)
16 26.4 (2.9) 5.3 ( 0.6) 0.20 ( 0.21)
oulN 20.3 (2.2) 11.2 ( 1.2) 0.55 ( 0.55)
DBl (S B2 B [NK 183mm-042] %77 s
2 FEL 7= S BRI EIRERE — S, B EARERERE
D BEEER S S , TIPS - S | FEH IR,

B g xaﬁﬁ?iﬁ%ﬁi/ﬁﬁiﬁ%ﬁo

D () NIAREEL U 72 i = 25/ 5% 4 A VSR AR HE (R 2
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E23%  RHRIAILIC & 5 F, EFO@RSE I BT 2 5 BESEE (1998)
B~ BIREEE (%) MY B
5L B VEE A BRE W) PR
BARH =1o<100 <20 <30 <40 ymey (on) fE R EE (%)
NK-195mm-O X NK-183mm-O-16 17 27 10 4 0 58 6.1 48.8 7.0 114.8 6.2
NK-195mm-O X NK-183mm-0O-19 30 37 14 1 1 83 5.5 39.8 6.3 114.3 4.4
NK-195mm-O X NK-183mm-0O-42 64 18 0 0 82 0.8 2.1 1.5 193.5 1.8
NK-183mm-0-19 X NK-183mm-0-42 21 32 1 0 0 54 3.0 9.6 3.1 102.5 6.1
NK-183mm-0-19 X NK-183mm-O-16 3 41 24 8 2 78 11.1 64.2 8.0 72.3 10.6
NK-195mm-O 19 0 0 0 0 19 0.1 0.1 0.3 248.3 —
NK-183mm-0O-16 0 4 15 1 0 20 12.2 15.7 4.0 32.8 —
NK-183mm-0-19 0 14 0 0 19 8.7 5.0 2.2 25.3 —
NK-183mm-0-42 3 17 0 0 0 20 3.5 6.5 2.6 74.3 —
NK-183mm-O 2 6 5 2 0 15 9.3 58.4 7.6 81.9 —

DB [<20] I3ERERRHI109% 2L _E209% AR D Fs e,
2 hffi# @ Midparent= (P, + P,)/2,
9 ZRERAE T 5 2 EEE

24K RN & 2 F, £S5 X CBURHRH O EIEERIIC B 2 4 8tb O FME S & FED t #E
(1998)
F, ENRICH A Ty e
&S BLU HOREEE

R (%) 2 3 4 5 6 7 8 9 10
1 NK-195mm-O X NK-183mm-O-16 6.1 —D ns *% k% g Rk #x k% &% ||g
2 NK-195mm-O X NK-183mm-0-19 5.5 ns - ok *k gk * o #% NS
3 NK-195mm-O X NK-183mm-0-42 0.8 % %% — 08 NS ** nNs NS NS NS
4 NK-183mm-0-19 X NK-183mm-0-42 3.0 o o ok — ns ** ns * ns ns
5 NK-183mm-0-19 X NK-183mm-0-16 11.1 o o ok *ox — ok o o *% NS
6 NK-195mm-O 0.1 o o o o o - ns ns ns ns
7  NK-183mm-O-16 12.2 o LR ok ok ns o — o * ns
8 NK-183mm-0O-19 8.7 * *¥ o o * * o — ns ns
9 NK-183mm-0-42 3.5 * * k% ng kE * o * — ns
10 NK-183mm-O 9.3 ns ns o kx *% . q§  *F ns  ns o kF -

Dot fRR R D FRGE, TR OERGE (), FRUETHEREZESRD SNIZGER, ROBRIC L tREZTT-> 7,
*, I ZNEN0.5%KEL LU 1 BAETHRE, nslFEREMEZ L,

[NK-183mm-OJ & D &> 72, F, S£EHNICBIL T3,
[NK-183mm-0-42] =1t & 4 2 F, FHIiX
1 %LAT DRI 5 & 2 ER2I0 0% < B STz
23, LT, PRI OM % Fui T O F TR~ E
RSN T 2 & & bz, ZERES [NK-
195mm-O] ZRWMmH L D b &<, EIREERDOE
P K VIR L 7z, TR BAMZRICT 2 F,
£ H [NK-195mm-O X NK-183mm-0-16] £ O
[NK-195mm-O X NK-183mm-0-42 | D [tig Ti, 8
EOMICHE L ZBRD 5 vz, &8, [NK-
195mm-O| ZFEFHICHWETOF, £Mi13 1%
RGO 5 B EENHEL 72, F, EMB &

UEIRHEOEMEREICEA L ¢, SHtbo FRES
X UEHMEE t BT & D R L 7SR 2 52431
R, ST, TNK-183mm-0 i34 T DHRH
BEUF, £ L 08ERFE—TH D S0 e H 2
ShtzAs, [NK-195mm-O [i3&ThOF, £/ & 5538
e Eie -7z, SEEO i TIX, [NK-183mm-O |
&, F,EMB L OEHAKEICHETCERE R
EMEHLAED SN, ZD XD, EEKICED
BEIRBRE N ZAL L 7 BRI TR L 72 F, M
R R R R T L & bIC, SERHOBEIRERE
PEBERICBWTHFHEBHL 12,
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z £

AREERDOFER D 5, [NK-183mm-O | D rEk
KIFHN5% Th 2 E[AFFIC, BFHTKAE 2RHN
EHEERUTz o RRFMITE22KNICRT L O ICHRE
MR [7032] POBERESN TS, HIES
SENCBWT [7032]) MWRLUIGERKEDOER % H
FEWC X DMEREL CE BRI FE 2 o Tz, 2O
RN R, SFECHL T, &, Bk MEH
MIC B - EENSTRETH D, FrcE I LKA
DERRM T, F, AT b EBRRHOED
BAMECH > 120 £72, F, OEEER T, RO
fill % HLCC IR O EIRERER O ST 1A e U CEEfe iy 7e
SRR LIz, TRSDI ENnE, ORI O HEIE
RFICBUY 2 ERBRELDOFIIL, B ENERE
TREVKRENTVE EFZ N, £z, EHIE
BRI T H1K, WAAANOBEGESRIC L 585
FKix, WMAFABICENED SNLholzlz®, BEix
FIC WM TH 2 L IZFEZ oo T,
PEo X2z, FEEEEIC LD ERBEEDOENO
BIRMEZBR TE 32 LRSIz, L, B
INZE s & OERERE TIx, BWIRERED 5 %Ki &
5 2 R ERIERED ST, EIREEROW R ORRR
BRENTz, TR LT, RS (EzW
5 1998) BEEZILASYE, 5 %A DMEMAZ
e enTE, BMRBELETESESLTH
Bk EFEZ Nz, 2D EIE, BRHOBE
RIS BIRENT WS X 512, [NK-183mm-0 5
L U INK-195mm-OJ OERGEIRIE Z 21 2 K
BIXUOIRHETHD, ZON, 2 R/FHHWRMICHT
#3205, [NK-195mm-O | OEMRHKEK B L U ZRFE
X [NK-183mm-0] & VK<, 3 RMHEDAREIC X
DERPPA LI EZRBLTWDS, $iz, AE
B o, HEREREMENEERE SIS 270
WiE, RO (RFEE IR
12, [NK-195mm-O ] D & 5 2 EIEERFRHME R/ %
FMHAT 2 eERhEFZ i,
2. RIREIZECIC & 2 B O BL R DIEALERSR(C

X9 5 EREE

BVEE 1HITIE, EMEREEO LB RNER
BRAERLI:D DD, BFORMANE R o HIREE
Y5 WA O EEK « BT E R oz, L
L, RHEEZRED S O EEEM T, ZEIMIK
Sh, BEIREEEK S BRBEDOREOBRBAIRETH %
ZEWIRENT, INET, JLEWHE, R

BRI LY, BEINEE Tabb, REBX R
FES SEWHE RO ORI EBRL TE /2
BOEZHN S 1998), BEIRBEK DK T HPENE M1
BXIZTHECIFEEIIHS rIcEnL TN, 22
T, ARFEBRTIE, RMHEREIC L 2 08EFIcs 0
2 HEN G E AR OBIMR 2 KRR T 5 L & b,
BB DB ERNC 3 2 R ZRE 2170, I
EENE L, »OERERENMEWL O BIRFERK O]
REME & MRET L 72,
MHEB L UHE

RFEBRTIT - T MR & BEINGE 1B 3 2 Bk
7 o NEAZRR 12 X 2 OBLRME R O 2 5523
BllcRd, EEAEHE, HiEiOEMEREICET 245
BEEBRTE S LIS F, R o, BIREEENE N
ik (LUF, EAEE) BXUEWEER OIF, &
TR RENTBEERT OFEEKL, SHAEH
ficETEERRES LR o czhZThof
ZTH 5 [ NK-183mm-01 B L ' [ NK-195mm-0
ZHWz, T2T, BHRM 2 MRORENEEZ, B
NEDEERFEREL S [NK-183mm-0OJ 13 [,
[NK-195mm-O ] i3 ARENE WRER TH 2, FKERH
Bk, JLERFOREBREERELYS > Hy, EBEGET
¥, HRMEI22.5cm, BENE60cm, 30{E{A/EE (4.05m?2)
L7z, 1 REREE, BErEnl T, EAME
16.2m?2 72 568.85m? & L7243, mAAEEE4Ts.1
m? & L, &XREFE & ULz, fflE, EEE LT,
10a247- Hh N#15.0kg, P,O; #31.5kg, K,0%21.0
kgk U7z, #PENZ, 19994F 4 A 5 HICHKERERE, 5
A7HCHESGBHEL 2%, 10H21HICEZYERL 72
L CINE L, B CIREREBAZHIEL 72, &
512, ERAZEOD VI I IKREL»S YA a2
BALRO 774 2L, ZOHHEOTY v
A (EEERS SR REEIMNCEEL 72, &
MHEEOEAMEENS, REBELTV v 7 AEED
BEfR D & BN 1 B 2 Bk % 38 1 U 7o 3BIK
fEARIX19994F11 20 H iz K12 EAE, 20004 4 H10H
AR Fy R o F, BREZFEL 2, F, &
ORI HE D EK RS 1 2wvw L 2 EED
BEIRERE MR R 2 PR L, 2001484 H 6 HiC
PREEREICF, REZFEL 1o, FREEA 160
a2 L, B, 20024 2 H27THIZ F, R/
»oF BEZREL 72, 26 O ROBEMRE
T3 AME B O BR R FE20087 % F VW TR X ARIRIC &
DIT-o 7z, BRI, Zh o BEIRERRIE A M I L
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® X @
P | P

OF, T £fE
H il
OF, fli+ £ 7l

/\%
......CO.....E&@%‘EM%#«J’?E

\/ \V (R0 5y B2

Q %EHTI%#L{EHIEHZM%&‘% Q %EHTE;’E i {8 A PR

14 %{Eé\
GEZzzZi

0000000 [ EIE 0000000
’ } W LA A bk
e o Fi fl7HRAE - BIRERR (F) A

W %’EHTE;‘E4{R1IE¢

v Fs flF£RFE - BARERR (F) fHA
[ 55 5 i

SR R R A

B2 OZLRA & v 7o R AR & 2 @B D F, S EEAA S L OSRIEE R ICBE 3 2 EERH

@ : EEREAL, O RE CREHENAD

PEI RS 2 I 2 CERR L 72 F s R DOHEIX
EHEHS PICT 5720, FHRMINK-183mm-0]

B LU INK-195mm-O] & & b NS AT
2 WS EREITo 720 MEHZ200245 4 A 9 HIZHKE
W HETE, 20024F5 H 8 HICHISAE L 72, KBRS
B L OEBREETZ1999F L [F]— & Licdd, 1 XHEE
8.1m? OFELBEE 2 KIE & Uz, 20024E10H 1 HIC%E
TEER ARSI 2T U 72 5 2 CIRES D A &2 IVE L, B
NP2 A U Teo BEIGE M AL A O BB E S AT
#% [ Venema Automation HOKUNOSHI | (&4 5
1999) & H\vy, EERXEATHATL, HRE &ARFHE
SOFPOHEEEERT b, BpEE, v a
WO S 27T 2 G FEIENE S 2> & il % 5

HL 7,
R
BIEHRICH L GEE LB B LR SAEED

F, 2B 2 NGB 2 RO 51 % 5525
KIR T, MEEOIIRERITIZIZFE—T, HHNO
REHEDIEL S FkOEM 2R Lz, T ) v o
AL, ERBREORRKIC X 2ENIED 5T, |’
EHELD BEFORDINES o T2, _0); 212, &
JRERSR & I O i 1B 2 BAfR 13380 s iz

Mo Tzo R, ZHEGREICERK LT F KD
PEN B9 2 RS R R BIRM & & bICEE265K%
2R Y, MREIX, 4.03t/10as>55.71t/10a £ TEH)
L, MEHCEREERMEZEIED 51, F; Rt
[NK-195mm- O>< NK-183mm-0O-19 3% b W RE
R Uiz, RS, MEHNICEEEZERZRD 5h
%ol d, Fy R #H TNK-183mm-0-19 X NK-
183mm-0-42 | %316.06% & FEEATEIh, b &l
B LTz, BiRIE, REOE W F; Z2# NK-195mm-
OXNK-183mm-O-19] 2% b % <, e hEEz
oz, [NK-195mm-Ol % k|- 7z, 72,
F§ SR O MP0 X SR & D b RO E % 7R
L, Bz, BAEss2E VI NK-183mm-0-19 X NK-
183mm-O-42 NI AHMIH33. 43 LK L, BIpESLE I
BhTwiz, 2 s, Fo RO EN =824 &
s 3 &, [NK-195mm-0 X NK-183mm-0O-19 ] iZ
RRIREA, [NK-183mm-0-19 X NK-183mm-0-42 ]
B, TNK-195mm-O X NK-183mm-0-42 i
AL 2D, Wb EBEPHEIENCRKETH->
720

F, DI (RETHMRIZF,) OB D SEhE
WBIL T EE2TR ISR T £ 51, [NK-183mm-O-
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525K RMEARMIC X % F, R OERERR L FEEMEORfR (1999)
F, EFREAH I
BAH S & UF, RERRHEE R R 53 T Ty
{W%&l) ((y)_'_ ﬂﬂ,ﬁgﬁ *E%E 7‘ U b4 7 XFX?&
(fE#) ° (fEA) (g/fREA) (%)
iysiGpis
NK-195mm-O X NK-183mm-0O-16 5 1.1 66 1129 18.8
NK-195mm-0 X NK-183mm-0-19 2 0.0 78 902 19.1
NK-195mm-O X NK-183mm-0-42 13 0.5 233 1075 19.5
NK-183mm-0-19 X NK-183mm-0-42 1 0.5 44 811 19.7
NK-183mm-0-19 X NK-183mm-0-16 2 2.8 80 1056 18.6
14 1.0 995 19.1
[=palGifics
NK-195mm-O X NK-183mm-0O-16 8 19.3 51 1095 19.3
NK-195mm-O X NK-183mm-0O-19 4 14.6 49 916 18.8
NK-195mm-0O X NK-183mm-0-42 3 5.5 80 1120 19.2
NK-183mm-0-19 X NK-183mm-0-42 2 8.5 42 821 20.1
NK-183mm-0-19 X NK-183mm-0O-16 5 18.7 45 856 19.7
RE] 13.3 962 19.4
BARH (Se)
NK-195mm-O — 0.3 64 1093 17.4
NK-183mm-O — 23.2 83 877 19.3
v F, BT % S8R G L S,
2 F, BT A2 SRES L BT OEIRES,
O YA & .
526k RMHRELIC X % Fy #EHEARFK OB EM: (2002)
" N . tRE RS i EN ki
] > < TN Pas
PURRLE S UF RIS 10w %) (/i) (%)
NK-195mm-O X NK-183mm-0O-16 5.17 15.09 780 4.53
NK-195mm-O X NK-183mm-0O-19 5.71 14.71 839 4.54
NK-195mm-0 X NK-183mm-0-42 4.95 15.22 752 3.66
NK-183mm-0-19 X NK-183mm-0-42 4.03 16.06 642 3.43
NK-183mm-0-19 X NK-183mm-0O-16 5.27 15.10 796 4.32
NK-183mm-O 4.64 14.42 669 5.24
NK-195mm-O 5.69 13.73 781 5.54
SEy 5.07 14.90 751 4.47
F*ﬁﬁz) * %k ns EX3 *
LSD (5%) 0.91 — 106 1.10

L BRI Y o BEREME 2 I A EEMIEES S N U T A, AV TAB LIV I EEEOER

EARPHES 2 S B S h, Nl EVIE &
1 26 /KHETHEMHNCER, nsiZAREMEHEL,

Do, I EZNTNS %,

19X NK-183mm-0-42] 2R &, F, REICH3 51
HROERIC £ D EIRBERIZ K& {{EFL, £TDF,
R BT 2 FHEKORLAD S 17z, T DFER,
F, R#TlE, £ TCOREMEE A, [ NK-183mm-O |
I D HHHLPITEL, 5 %R DERBREZR L 72,
72720, F, RFicB W T, Mg & b1 NK-183mm-

i E R ER L e B,

O] TH 2 RIfHEE TIX, NK-195mm-O] % F#
WIS LD b EIRERESORE 1 5 72,

z =

KEEROFER S, SHEER» &K L 78 IRER
NI 5 RMMHETIE, FENEMICEN R S
Motz Z s, ERERIC X 2 @IRBEEOE T2
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7R  RMMAEIC X 2 F, YIBOBEEAROEIREE (19982 52002)
» F, BSEED  F, Bk F9 F, Sl A F,”
IR IR
MY (%0 MK (%) (EE) (%) (EE) (%) JEE) (%)

NK-195mm-O X NK-183mm-0-16 58 6.1 5 1.1 6 16 1 05 15 1.0
NK-195mm-O X NK-183mm-O-19 83 5.5 2 0.0 8 1.2 1 05 14 0.3
NK-195mm-O X NK-183mm-O-42 82 0.8 13 05 17 1.0 2 05 14 1.0
NK-183mm-0-19 X NK-183mm-0-42 54 3.0 0.5 4 5.3 1 1.0 16 3.1
NK-183mm-0-19 X NK-183mm-O-16 78 1.1 28 6 33 1 05 16 2.1
NK-183mm-O 15 9.3 — — — - — - 16 14.0
NK-195mm-O 19 0.1 — - — — — — 16 0.2

D &h T AOEMNXEAEE, HENZERERE,
) R HHER DF,, £5 LR,

9 F, REEM D & HIRBRER 2R T AN #K L 7 AR O RFE 2 ERREE L t%%@%ﬁ%ﬂi%o
O F, BERAE A S PEIR 2 AT A fEREIR U 7o 2 O P IR

) Fy B & EEIRERER 2 (K5 AN L 7 B DT RINERER,

O F, BEHRIAA DA DOFEMERE,

PENEMEOB I E L w2 LS I 5
7oo SO LI, EB/N - RH (1982) OERHIC
ITBLU 72 2 R4 & BUIRRAEC 38 W TN E M & Hik
L7ofERIC G Lize —7, REREIC & 2 535
EMICEEREK 2 M2 5 2 12k D, EERERENE
<, DOMHORENEME %R - 72 EAMcEN
LELERRHENER S, 58, FELF, BTHEA
ﬁ@a&@%ﬁénéottb,fwﬁ~kﬁﬁé
SrEESER D & OB T, FREERIR R
nizZ s, fﬂ%y%5%$ﬁkﬁﬁfét
Wik, 2B EoOEEEENERITH S Z LS
mEitoiz,
3. F, BFHRRRICE T 2ERKENRIREE
BVEF1IHCBWT, #2REORRMICEET 2
BEIRERR DZE R 2 AT U 745 R, BRI S B
GEFIEIVHEHEISN TS 2 EDBHES M E R T2,
Lo, F,EFEARE AW TERRE— R
ORI AEE 25T 2 ET, F, ETERHKICHT
T B MHBRH, T8 b CMSH & O BRI DT
M, 72, F, BTERAHOZLEEZHS »ICT 2058
Bhb, £z, 2O EIE, LEHNRINETICE
B LT &7z F PR O BB I 3 2 R/Hf
BREITO WO NY, RACHRERE EN
SRRE—REEOBERCHFS T2 ENTED L
%z%néo:@km KETIE, JLEFY, Zh
WCHERK L 72 28D = 2Bl — MR R D 5
%mw,F}ﬁ¥ﬁﬁﬁkhU%ﬁﬁ%%®@Mﬁ
EOFBEE s & I L IRTEM BRI & OBfR % 5/
BT Db, EMEENMIWF, BRI

KRR T 5 AIREME 2GS U 7ze E 72, F, HEFEUR
AN B 1T 5 EMERR DZ B 2 WA & & bR
L, F, 2BU 2EMBEREDERTEEZFZELZL 72,
MHE L UHE

F, TR B 2 @K O RBIFLE & %
Mg 27z, EBAMENX, 198647 51999412 2 1F
T, dLEM B ) OB IC B W, F, BT
BRI 2 IAE BRI C FREE - 220 - BREE L,
Bk U 72 Z R A Re—RMERESS R O FE T % F W 72,
B, s F, BEPERARORECEL T, BE
FIRHR O EREAEI564/ X, 1 X I318.48m? &
L7zo F BEFRRMOEEIC Y- > T, EIRERE
FE e 5 CMSHEM [NK-183BRmm-CMS ], [NK-
172BRmm-CMS ], [TK-80-2BR2mm-CMS 8 X ¢
[NK-195mm-CMSJ @ 4 #kt & L, k% 7% OB
ERBL7:F, ETERASE AW, RO
BICHWIIEmERT I, ZFEERRK [NK-
210BRJ, [NK-212BRJ 3 & 0% [NK-218BR] &M
BEARARH [NK-217BR] O 4R/ Lz, 2o,
F.ETHRKOREL > L, F,2HKT 3%
CMSH#fi B & ORISR DI R % Fvs, BEIRER
REOFEHL = L T2 BEIREEEIL, Xz M
v, F,ETERZHS X 22O RO 5+
B OBEREE2000 2 FHEL /2, 2, &F, BT
BRI 2R Ak @HEH 1999, MATHER
1959) WU TOARIC LV EHL 72,

K7 A= MP—F,)/ {1/2| P,—
MP (midparent) =(P,+P,)/2

P, [}
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F,=F, R OEMEE (%)

P, B UPz: F, %T%&‘?—%%ﬁ;%ﬁ@%’ﬁﬂi:gk
K (%)

Abs = #E Xl

Rz, WERGE F, PSRBT 5 EIRE
KOBRME & I RFNLE 2 EE L~ THE
LUz, HERAAEHE, TERHE L L CERERED S W
B O B %6 [ NK-183BRmm-O ¥ & OMEIREEE
HMMEWE [NK-219mm-OJ, F, EF#HRAHF L LT
[ (NK-183BRmm-CMS X NK-219mm-O) | % A w»
720 Fy FETBRM OB IC Y72 > TIE, ZIIEHE
FffIC [NK-218BR] % a7z, M ORME %
19954F I AL ENT (7 i) BN O RS I EfE L,
AR & 60 % BN BRAE L 72, BIRERER I
BRX AR &0, B O SMEL_E D IR FE 20067 %
FEL 72,

i R

=ZRAE L 72 F EFHRHIC B T 2 HIRERE
BE28RITT T o EERICH Wz 4 R OCMSHAH H &
DB 1, [NK-183BRmm-CMS |%331.5% T
bE <, W2 [NK-195mm-CMS | 1%0.0% TERER
REZRO o> oTz, F, BTHRAKOBERIC
RV 7z O BURME T, MR 230.0% 2> 531.5% F
TEH L, [NK-172BRmm-CMSJ & O F, #i&¥ 12
7z O BURME O EIRERER 8. 0% & D CM SR
LOMER LD bRRE Lo, FETHARKC
B 2 EMERE DRV MEILT.0% % 7 L 72 23,
CMSHRIFHN T L7z F, BTERKOEIERER
X, CMSHEDOEMERFIZHEY, [NK-183BRmm-
CMS] LOF, BFEAMM14.9% ik bE <, #
12, [NK-195mm-CMS | O F, BFEHRMH2.5%
b &, o7z, 72, [NK-183BRmm-CMS] & ®
F, BTER#KITFh b, [NK-183BRmm-CMS |
D31.5% &0 bELS roTe, 8B, e F ETH
RO FT, [NK-195mm-CMS J I E@IRERERHME L
[NK-226BRmm-0OJ, [NK-239BRmm-O| 8 X O~
[NK-280mm-O| 2R L7: F, BFERHIE, W»WI
NOTERE &R « FHE L 12358 T b EREREME
o7z, CMSHRH & OBLRAR, &b biidHOER
BREROFE (PR - midparent) & EBEOF, f#
FHRMIC BT 2 HIRERER & OBk 2 5241w
T o ABUTH W 7:CMSHMDEIMERER DB &
WS, L F, EFRURHE OEMRERER L O

&, FHEAMREST =0.773 £ FRTHIC B E R IEDAHREY
BRO8® sz, F, BTHEAKOERGEE IR
TBRT VAL BRER RS, &F, ETEAHK
DIFIZ, —0.60 L F, RO E 2 %0 _kE
DE S EEE R LIS, EIREEERME W [TK-80-
2BR2mm-CMS | B & ¢F [NK-195mm-CMS ] & Zhid
L7 F, BPEHAEI YT 1 2 THZ KT A
HERLUIZ, Zhicxe LT, ERERENE W [NK-
183BRmm-CMS] & RELL 7 F, BTEHRMIE 0 %
LE2EAEEERL, F, ETEAKOEMEE
PHFFHOME L D bEWZ EBHL N E R ST, &
7z, BB/NCRT X 52, FHEBHERT v ALED
BAfRIZ, FRIBEOEMRKERENT S & 512w, KT
YA 0 WCPORT 0% R LTz, RO
AW B ERMANC F, T ER 5% X5
L, BB R UICREE Tk (BE285K), FifE
1%, REETEREARHE [218BR ] #39.2% £ <, M
EARTEERH [217BR ] £33.8% £ 1& < 7% 2 {HE[FAH
RO oz, iz, ILHBRMBLAORT > AT,
[217BRID A5 T0. 44 L IEOE R R L, ABH
ERELL 72 F o BFBURH O MR 2 R I O (E
LD EWEASTED stz (BE295K),

TR B HEL 72 F, 78 R [ (NK-
183BRmm-CMS X NK-219mm-0) | & & UFHi#HR M
DR & 530K IC, RFPNERZBEE SR X
D 262~ T, MR HE T, [ NK-183BRmm-O
B & INK-219mm-O J1Z FHERER RN Z 2 i,
15.1%, 0.8% L K& 2RfzZz2xrL, F, #ETH
RHf126.8% & R OME MBI L 72 SHEE T
1%, [NK-219mm-O i, @EESEREEE 5 %Ki
DOFEFICIE L 7258, [NK-183BRmm-OJ 1310% LA _E
20% AT D PR % BeAFfE & U e R R L,
RENERENKE o T2, F BPBRMIE, R
%5 %AWMD& U N EE M 2R L,
RFENERNKE o 72,

z %

KEBOFEFR» o, F, EFERMOEMERME
B3 28 MEE, BEL CHREEOMERIL, B
BIRDOECEAEEERIC X DRI T 2 2 LS
mERY, BVERIHERBEOBRETH- 2, Z
DIz, ZFRATFC— MRS R OEIREER L,
F, ETHRH 2/ 3 2 CMSHRH & O BRI D
BMEIC X DHEEST 2 2 EMABEE Bo Tz, L L,
— IO FHRM T, EIREREIFMFIc—HL
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SE28R  HL ZEMPELRMIC L D EEL /- F, PR OEIEERE (2001)

F, EFBEICRHOEIMERE (%)

ZIACHHEN T, BRI O BRIREREK (%)

CMSH#f X O B R %
210BR 212BR 217BR 218BR
Rt HIRSRE Bt BEIRERE 2 xD 2 X 4xb 2 X
NK-183BRmm-CMS 31.5 NK-185BRmm-O 0.5 7.6
NK-213mm-O 13.6 20.8
NK-219mm-O 0.0 0.5 8.0
NK-220mm-O 3.0 27.3
NK-221mm-O 16.0 14.4
NK-222mm-O 2.5 10.3
NK-229BRmm-O 10.0 19.3 6.9 18.5
NK-230BRmm-O 3.0 18.4
NK-233mm-O 11.1 21.0
NK-236mm-O 18.5 20.6
NK-237mm-O 0.5 23.5
NK-240mm-O 1.5 12.8 10.3
NK-241mm-O 0.5 11.8 8.5 13.7
NK-258mm-O 0.0 15.0
NK-259mm-O 7.0 24.5
O B A 5.9 F, TR 14.9
NK-172BRmm-CMS 8.2 TK-80-2BR2mm-O 0.5 1.5
NK-183BRmm-O 31.5 10.7 2.5 19.0
NK-185BRmm-O 0.5 0.5
NK-213mm-O 13.6 18.7 10.0 8.5 14.0
NK-226 BRmm-O 1.0 0.5
NK-229BRmm-O 10.0 10.5 4.5 2.5 10.5
NK-230BRmm-O 3.0 9.5
NK-236mm-O 18.5 8.5
NK-237mm-O 0.5 8.0
NK-248BRmm-O 0.5 3.0 5.5 3.5 4.5
O BRI 8.0 F, B FE RS 7.5
TK-80-2BR2mm-CMS 0.5 NK-229BRmm-O 10.0 7.5 0.5 5.0
NK-230BRmm-O 3.0 10.0
NK-236mm-O 18.5 7.0
NK-237mm-O 0.5 4.0
NK-239BRmm-O 0.0 2.0 0.0 1.0 2.0
NK-249mm-O 3.0 1.0 4.0 2.0 2.5
O BUSRHE ) 5.8 F, EFE RS 3.5
NK-195mm-CMS 0.0 NK-226BRmm-O 1.0 1.5 0.5 1.0 2.0
NK-229BRmm-O 10.0 1.5 0.0 1.5 1.5
NK-230BRmm-O 3.0 1.5 1.5 1.0 6.0
NK-236mm-O 18.5 5.5
NK-237mm-O 0.5 1.5
NK-239BRmm-O 0.0 0.0 0.5 0.5
NK-248BRmm-O 0.5 0.0
NK-251BRmm-O 1.0 7.9 3.5 4.6
NK-258mm-O 0.0 6.1 3.6 4.4
NK-259mm-O 7.0 6.5 6.5
NK-280mm-O 0.5 0.0 2.5 0.0
O B A 3.8 F, TR 2.5
CMSAHF 10.1 O B A ATy 5.5 F, TR GETY 7.0
TR BT 2y 5.7 | 1.8 3.8 | 9.2

D2 X B IV 4 X IZIEHBBRROBEL 2R L, FREhIEGE, NEE2ET,
PF, AR [NK-183mm-CMS X NK-185BRmm-O | ZTEMEAM [NK-217BR ] 12 & 0 ¥EE L 72 REDOHRIMERE,
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F, EFREECROEIRERE (%)

SIACHEN T, TR O R 7 >~ ALY

CMSH#k X SEEN 210BR _ 212BR _ 217BR _ 2I8BR
PN e BIRSE R4 EIREE 2 X 2 X 4 X 2 X
NK-183BRmm-CMS 31.5  NK-185BRmm-O 0.5 0.54
NK-213mm-O 13.6 0.20
NK-219mm-O 0.0 0.97 0.49
NK-220mm-O 3.0 —0.35
NK-221mm-O 16.0 1.21
NK-222mm-O 2.5 0.46
NK-229BRmm-O 10.0 0.14 1.29 0.21
NK-230BRmm-O 3.0 — 0.04
NK-233mm-O 1.1 0.03
NK-236mm-O 18.5 0.68
NK-237mm-O 0.5 —0.48
NK-240mm-O 1.5 0.25 0.41
NK-241mm-O 0.5 0.27 0.48 0.15
NK-258mm-O 0.0 0.05
NK-259mm-O 7.0 1.14
O BURHF-) 5.9 F, B8RS 0.39
NK-172BRmm-CMS 8.2  TK-80-2BR2mm-O 0.5 0.74
NK-183BRmm-O 31.5 0.79 1.49 0.07
NK-185BRmm-O 0.5 1.00
NK-213mm-O 13.6 | —2.89 0.33 0.89 | —1.15
NK-226BRmm-O 1.0 0.57
NK-229BRmm-O 10.0 | —1.56 5.11 7.33 | —1.56
NK-230BRmm-O 3.0 ~ 1.50
NK-236mm-O 18.5 0.94
NK-237mm-O 0.5 —0.95
NK-248BRmm-O 0.5 0.35 | — 0.39 0.22 | —0.04
O BURHE 4 8.0 F, BEFERHES 0.47
TK-80-2BR2mm-CMS 0.5  NK-229BRmm-O 10.0 — 0.47 1.00 0.05
NK-230BRmm-O 3.0 ~ 6.60
NK-236mm-O 18.5 0.28
NK-237mm-O 0.5 0.00
NK-239BRmm-O 0.0 | —7.0 0.96 | —3.00 | —7.00
NK-249mm-O 3.0 0.6 | — 1.80 | —0.20 | —0.60
O HAHEFH 5.8 F, BT BURHETY ~1.70
NK-195mm-CMS 0.0  NK-226BRmm-O 1.0 | —0.50 0.00 | —1.00 | —3.00
NK-229BRmm-O 10.0 0.70 1.00 0.70 0.70
NK-230BRmm-O 3.0 0.00 0.00 0.33 | —3.00
NK-236mm-O 18.5 0.41
NK-237mm-O 0.5 —5.00
NK-239BRmm-O 0.0 0.00 0.00 0.00
NK-248BRmm-O 0.5 1.00
NK-251BRmm-O 1.0 —~14.80 | —6.00 | —8.20
NK-258mm-O 0.0 0.00 0.00 0.00
NK-259mm-O 7.0 — 0.86 —0.86
NK-280mm-O 0.5 1.00 | — 9.00 1.00
O HAHEFH 3.8 F, BT BURHETY ~1.56
CMSHAMI 10.1 O B AHHA Y 5.5 F, B FERMREY —0.60
BB BRI —0.75 | —1.06 | 044 | —0.97

v RFVA=MP—-F)/{1/2| P,—P, ]|}, MP=(P,+P,)/2
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VAT DEFEL, SBROERBIANLETH 5,
KEETIX, F, EPERMOBMERETICN I 2
FEEMBIRFOEENTD o h, FRICUFBAIEHHR
Rtz i F B FERE O BB 2P DK <
FKH LIz, 2O, NS (1999) 28&E LT

L RN v 5 — ek

551825 (2005)

W3, NEEIEHERZ AW F, BTRRAKICB W
TRRIMET LRI L 2 KB TH - 72,

REETHW I UEERKE TNK-217BR] i ftio =
R & D TEED D% L, TERFFEIMEN
EPHESNTVLS (FES 1998), Zhodnlk

30
% n=85
e 25 r=0. 773%% o °
o .
i ° o
2 20 o o8
g
S 15 o . °
§E o F T B
B0} A o ° o e O OMS AR 4y
= la N R | o | @:NK-183BRnm-CMS  n=21
g sA A Ao h O:NK-172BRmm-CMS ~ n=21
= A g A :TK-80-2BR2mm~-CMS n=14
A o o A :NK-195mm-CMS n=29
0 &K &Z L 10 L n I
0 5 10 15 20 25 30
R B D ERRERE (%)

SE24F CMSHEHXITIC & 2 T OME & F, B FEAKOEMERE £ OBIR (2001)

w13 1 %ARETHE,

10
o]
5 o
[ ]
2 0 a8 2 : :
t< &10° 15 20 25 30
7 (o]
ig - o R O BEREER R (%)
FEFEZ R OMSHFEX Sy
-10 @ :NK-183BRmm-CMS ~ n=21
O:NK-172BRmm-CMS ~ n=21
A :TK-80-2BR2mm-CMS  n=14
15 A :NK-195mm—-CMS n=28
525 CMSHEMXSIC & % F, ETHAKOEREKRFICEET 2

RO & BT > A E OBR (2001)

SB30R  F, EFERHS X URECRHTIC B 10 2 EAFHEIRERE (1995)

MR
A S gm me zw
%) fE K
NK-183BRmm-0? 64 15.1 9.1 60.2
NK-219mm-O 66 0.8 1.0 121.8
NK-183BRmm-CMS? X NK-219mm-O F, 60 6.8 6.7 98.5

DR X HRERIT & 2 BER O RE2000 T2
2 CMSH# I O BURME DRGE A T & #EFE,
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nor W - NK-183BRmm-0
60 0J : NK-219mm—0
“ : NK-183BRmm-CMS X

5o | NK-219mm-0 F,
€40l
g
30

20+ ||

0 | ]

<5 <10 <20 <30 <40 <50
TRIRER K (%) DB

26X F, BPBRHE L CWERKICE T 5
BIRERR DAL (1995)

06, WIRERRE DRI, TEHERFE O D& -
BB & OS2 O RERN OB DFE I H
THET 2 2 LHPRB SNz AFEKICEIL T3,
CMSA# 2 [NK-195mm-CMS | 2w/ F, 8
REBENERGTR 2R LI, 2o, F, TR
Hod, [ (NK-195mm-CMS X NK-280mm-0) ]I
PENEEOBE W Z EBBICHOr E RS> TED (K
BS2000), R REOEIREERMENE 2 15 &
LCRIOERT 2 2 ERTE N, 2D, KR
23, HPMICEN 2 B E e =R R —REE RO
BRIZESTH S LHEZ oz,
EARBIREDOEER T, F, ETERHEOEMLER
i, FZIFHHEHEOMEESRL, [NK-183BRmm-
CMS |OF; DG s @R DL EY, F, T8
H#E T (NK-183BRmm-CMS X NK-219mm-0) | 12 ¥
WTHBHT I EBHS N E R 5Tz, ZOFERI,
BIRBENF, LB TENICHKET 2 2 L 2%
T~ L7z,
4, BIRHE—RMEERG (18845 OB
HIETIC B W T O F, B HERHE 2 H w8
BREROEE» S, —RMEEIKOBRICE D,
CMSHHic [NK-195mm-CMS] ZHw53 Z iz &
D, EMHENMET T2 2 2SI LTz, 72,
A [NK-280mm-O] Z4 - BR L 72 F, T
BB [ (NK-195mm-CMS X NK-280mm-O) | %5,
BB EDLEMNAR AR R/ & U RIS
ENtz, T, REBRTE, AF, ETERKOF
M 2e EREME, 70, RBRHCZIRIEH BRI
[NK-212BR] #&H L THRK L 72 [1t¥E845 | OFE
INEMSEERAL, EREREMEL, Bl cEn:

ERRE—RMEESEE R O AJREEIC D W THRET L
720
MHE L UHE

F, 7 #H A2 [ ((NK-195mm-CMS X NK-
280mm-0O) |OREREZH S T 5720, KRH
WCREEDIER R % 330 - B L 7- =R 2 —1X
MR ORE L AW, &k, EEICHW
TeREZ, FEEREZNTNEICT 20, HES
AT & TILIRET 7 e O LS N RS & U,
R, S TRELLDZ2HV, [1hHEs4E 1D
PRI EME B L Tk, JEEMO2E 8 AFTICE T %
RREIC AR E SRR B & O EEEREC B v T
R [/ R~V L7z, EBRERIX2000
EBLU200ED 2 AFELEL, T, HE2HW
ARSI & 0 B FEBR R 1T 5 7oo KRBT IEE
BX o 1 KEEZ Zh 2B s 208, &5 4 B/
XOEIE 4 K E LTz, PEIEMEOFHAE I VE
92 fii L [FkRIC, RE, RS> SRR EZELS
Eebic, BFHIESZHIE LTz, HRIEF 8D
O ZES [€ 7K~V ]| HOHTERL,
R

[ (NK-195mm-CMS X NK-280mm-0O) | % H w7z
SRR MR R D R 2 U BRI T
IR T, FHTHR EB L ORI,
zhzh, 10.5g, 94.8%THV, Rz, FHFEE,
[NK-269] & & OF [NK-319] ZTE¥BRMIC w7z
ERRE—RHMRE 2 R EbRE, 2 T0%LEER
L7z, BIRERRIZ0.5% 0 52.5% F TR SN,
BI31.7% £ W T O BRT L OfEGE B LU
FREFERICBOWTHERWEZRL, F7z, ZHERN
SFH50.6% EBEIRERR X DKL, 0.0%D=RKfc—
REFERLORAD STz, 5B, [NK-212BR|%TE
MBIV (084S | OREREX, THIED
PRBENH DD, FHHEENFEL, ERKEL LU
R E B2 5 %% Ty, fho—HE/mELE [~ A
T4), [YaVb] BIUT AT r~<] &0 d
&L, HPEEBER TV,

[Jb#E84%5 | DA EESICEA L T, 32K ICHEIN
%, F7o, FEIBRCHEFWEIENES B L EHRTS
e R R, [dLHE84= D 2 A ¥ Tlx, RE
[ E /KR~ V] LA, B, T£7 58
~ V] K OESHL 3 %R, AEEIEMES T,
FEVTAN [F2FR~V ] LOEHSIEL, =
o OFER» SHH LT [1L¥Es45 | OEERER,
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L RN v 5 — ek

551825 (2005)

31K B2 {EBBRMIC X VEEL 72 F, BEHEAH [NK-195mm-CMS X NK-280mm-O] &

REHEFE (2001)

P, ETEARY  CRERE e ﬁ*ﬁ R S s S #2
2) (%) (%) (%)
195 X280 NK-212BR 1998 9.9 97.5 0.5 0.5 JtiE845
195 %280 NK-212BR 2000 9.4 98.0 2.0 2.5 Jt¥E845
195 %280 NK-210BR 1998 11.1 94 .0 0.5 0.0
195 X280 NK-260 1998 11.0 94 .5 1.0 0.0
195 X280 NK-260 2001 11.8 98.0 2.5 0.5
195 X280 NK-260BR 2000 9.7 99.0 2.0 0.5
195X 280 NK-263 2000 9.2 98.0 2.0 1.0
195 X 280 NK-269 2001 11.2 87.1 2.0 0.5
195X 280 NK-269BR 2000 10.5 99.5 0.5 0.0
195 %280 NK-303 2001 10.6 94.6 2.0 0.5
195 X280 NK-304 2000 11.7 95.0 2.0 1.0
195 X280 NK-319 2001 10.2 82.3 2.5 0.5
S 10.5 94.8 1.7 0.6
183BR X219 NK-218BR 1996 9.2 94 .5 9.5 4.5 <A T4
KRMS-4 NK-212BR 1996 8.6 97.5 2.5 6.5 NER2 VAN
KMS-5 NK-210BR 1998 10.8 95.7 3.6 0.7 BT v
D 195%280 : (NK-195mm-CMS X NK-280mm-0), 183BR X219 : (NK-183BRmm-CMS X NK-219mm-O) .

D[RRSI B TR, BRELUICRELZY Ve L,
O BRI X Sk, ZHRRBARIRIC XY, FR2N2000 52 Lz iER,

B0 =AM EERE [E84E ] OIS BT 2 AT — 19 (20005 X 1°2001)
o \ WE RS BRSO ErhR
AR - i RERER (t/102) (%) (kg/102) (%) (%) (kg/102)
A A% 2000 7.02 15.47 1081 5.65 13.13 915

2001 6.93 16.75 1157 4.61 14.59 1006

2 Ty 6.97 16.11 1119 5.13 13.86 961

Jb¥E8452 2000 6.99 15.94 1112 5.42 13.66 952
(100)® (103) (103) ( 96) (104) (104)

2001 6.91 17.12 1179 4.61 14.96 1030

(100) (102) (102) (100) (103) (102)

2 Y 6.95 16.53 1146 5.02 14.31 991

(100) (103) (102) ( 98) (103) (103)

U ALHEEN 8 ST (AL, IR REE, AT, B LIRS, EALRER, FAEHSCENE, AtimERsE, S v

EEEERFIRAT) 128 1T 2 AR BRSO FH4ME,

2 Jb#E84E ¢ (NK-195mm-CMS X NK-280mm-0O) X NK-212BR

D MW ERERD [£ /&~ V| Botte

£/ KR~V ] KOEDHL 3 BEmdr-o7,
z %=

F,® 78 A2 [(NK-195mm-CMS X NK-
280mm-0) JDFEFRHE 13, EIRERE W T OTER
BEDHATITBLTOLREMEL, £z, 2
ERFEBRICED T2 TDT LIS, RAHITHE
HENS F, BFERHTH D 2 EHHEAL 72,
BTN Z €, KRR, HERPILEMITE

s, ESEREE (BES 2001 ELD
AMREME 2R LTz,

F, & T8 %2 [((NK-195mm-CMS X NK-
280mm-0) | AW TEHER L 7z [10iE845 | DFEIE
P, BIEREELS £/ K~V ]| HOHT103% &
BWHEINEEE TR LT 2O, EIRERICKT
% F, ETERHEORMEL » o, HRECER, »
OIS W ER R —HERK 2 BL T %
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$F33R =2 WE—RMEERN [dtiEsds] OEINEEICEE T« 2 HE¥EET— 20
(20003 & 1'2001)
HEMEIEES
anfl - R REEER 73 HEgES BV A FRNUT A B
(meq/100g)®  (meq/100g)  (meq/100g) F&IEFaLL
£ k=L 2000 2.58 4.47 0.79 0.59
2001 2.14 4.29 0.60 0.30
2 2.36 4.38 0.69 0.45
JEHEs4E» 2000 2.67 4.47 0.59 0.09
(103)% (100) (75) —
2001 2.31 4.36 0.44 0.04
(108) (102) (73) -
2 7 2.49 4.41 0.51 0.06
(106) (101) (74) -

U JudgEN 8 HAT (LR, B2 HhRER, B HEER, B BIER, B ALRER, HATH
SEHUpE, JL¥EERESE, Ko v U REBEES) BT SRR R R O EME,

2 Jt##84+5 : (NK-195mm-CMS X NK-280mm-0) X NK-212BR

¥ meq/100g : ¥ > 7 N100gic & N5 HEWIERESD IV 77 L 4E,

D FEIMNIBERD [€ K~V Bk,
ZEMTET,

VI. $REEE

AW EHED 2720, £9, 72V A OBEIRERE
EORESEERFE L2, T OREE, REZIEmEH
HN B3 2 B X AR OF DS EMER R E O R 7
FAEHEELTENTH L ZEBHLL ER ST,
Z DX HRERBAFE LT 2 &2 X D TREEH I AR HTSE
DHERE L, $BEF1000% > 7L 28 2 2 EIREEE DT
HRTREIC LTz, BAE, Z OWMXEREZILENOE
BROBEGE T, BRCRIOERERETH G2
HEHINTWS, MXBRECHWY 77 v 7 A8
ML, KA T HEHD 20T
(HocaBoaM 1962, LONGDEN et al. 1971, EHH S
1977) kv, XBROFEIEEES], ERMERES,
B ARHEO S TR S NIEIRTH S5, £ D7
O, ABEERIET VYA OBRMEBRREEDORHEICH T 2
FIRALIMCFEEFRII O TFHlZ &, Y043 - 478
fEpr~OFAbFHE 2z 5N 5,

BAPME O RURMICRI L ¢, TERERVEHE B & UOBEIN
AR U REER, RFEENIKREL, F, &
RIROBENEE ooz THODEEZS AT
VIV LT-RER, REOEBEEINEZERENKE <,
Wb ERE O — MRS D B RICER) 2 /it T
hoHIERPLLIZLI, 2o D ORI, B
M REPHICBWTHAKICKE R RMEAEEZ S

ATWRZEWRBENIZ L, KIS, F
W RRIRERSE A3 O B O 2R [ NK-183mm-O
W TERBRREEDOFHICE T 285 - BEYH
ErEED T,

[NK-183mm-O] O#EMERRE BT % RHHNE
BOMENTRER > &, EIREREITEIRBRER & L TR S
N2EGENRIETHY, Wf»5F, BLXUF, i
BOWTHHT 2ERNBETH L Z EHL N E
olz, Flz, EAEKERORERD S, HIRBRE
MEAMB L OB AROE AN EERETH D,
BERCHHAEBCESRED sNRroTe 2 Eh
5, BB, BROBLTIC X 2 BIEEEE
TH5 IR THRERDIT 2o DX %, ERE
BB 2 BB LT, FUES SHB LV
BVESIHOERICBLT, F, BXUF, 0#EIK
KEOFLEMENFEBOME L D b PRE A
T4 2EED, W OO SN, I DERER
EOET I, ERERCHET 2EBEFIIRHL TS
DOEFEBATOGFHEERBT 2D THD, 20D
METRIR] 137 oA REOHNBLEORE L LT,
SaviTsky (1954) B X OE®R/S (1982) »RL 7z,
S BRI B W TER 9 2 ZHEER T L [FRRO
SR EFEE, HIRBERETSE 2 LTEMEF X
5hd, UL, FEREORELFHZ SN, KR
F, BRI 2 AT BRI O &
X, SHOBHABBLETH S,
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A ER R EER D 515 5 N - EIRERRIC B+ %8s
FIF0.55% "L, FEHLNDINE TRLIZZEERD
0,43k 0V b EholzZ s (KE - HE  2002),
HEIRERR O S BISIR N E N EFZ bz, T
YA OFFEIEIC BT 2EERICEHL T, BRA
FIEMEZ IR % A o TR R S, FEINE
B & CEPERE OBLEEIME S HFESINTR S
(POwERS et al. 1958, POWERS et al. 1959, DUDLEY
and Powers 1960, MHJI[5> 1964a, #)I1S 1964
b, M5 1964c, 496 - RH 1968, 5V - BH
1969, #H- & 1971), —7, EFEEICET 2
W XD 0D, BIEERFDO S A 7 VIV AL ERR
o FEROBEREN/N0.SERESNT VLN
(BatTLE and WHITTINGTON 1971, SADEGHIAN and
KHopan 1998), AREERTH o M- EIEERR D &R
FOSSEFFRL D PPOEL 5T, /TS (1975)
%, BIEMET A OBBEENPRIEN TH D L&
ARLTWBEZers, fAEERICLD, S5 ER
HE2BFMET S 27201213, Kits% %M
Wiz RREHC LY, BIEREED T, ERERE
BT A EEEREA LS YR LBTETHS I,
20D & 5, ERERME ARSI E D D DO,
RIFENL R S 1%, R & D BB % 5 %
Kiie 3253 TET, HEMEREMEL OBRH
RO RMEREZITS 281tk b, BEREPILK
T2 LB ST, FEBE, RHERE OS5
F£EWC 2 FlOfEFER =Mz 5 2 Lk, EREE
TWLERTEL, »D, HBIHETHS»IZLZ0
RURHOPEINE M 2 0t RO FE 4 O BRI 2 B
TEIENTE, kB, Zoftiuc, EEERKICY
7o o T, HEMERER L FEIRRIC IS 280 5 K
PERTEEEZEHEACERT 2LENH L, —
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Breeding Strategies to Control on Occurrence of

Double Ovules Fruit in Monogerm Sugar Beet

Naoki OcAaTA

Summary

A mixture of double ovules (poly ovules) fruit
which including two or more true seeds (ovules)
in a seed canopy of genetically monogerm variety
is a undesirable character for monogerm sugar
beet (Beta vulgaris L.)production. Double ovules
fruit creates an additional work of thinning as
bigerm fruits does. Recently a number of hybrid
varieties with high double ovules rates were
found existed. In the present study, in order to
develop varieties with high monogermity, genetic
behavior of double ovules trait was analyzed to
make use of individual selection utilizing foresee-
able genetic variations, and the relationship
between double ovules trait and other traits relat-
ing to seed production by using O-type lines
mainly.

The soft X-ray method as a substitute for the
anatomic method was tested for confirming dou-
ble ovules. The transmission rate of soft X-ray
was high enough to identify the number of ovules
in fruit, although it was a little lower than that
obtained by the anatomic method. There was
highly positive correlation in double ovules rate
between soft X-ray method and anatomic
method, and the soft X-ray method was found
more efficient in testing fruits than the anatomic
method.

It was shown that the mother population of a
self fertilized O-type line “NK-183mm-O” had a
large and continuous variation in double ovules
rate. The progenies selected from this popula-
tion were fixed on the high, middle and low
double ovules rates. The standardized her-
itability was about 0.55, and showed no differ-

ences between high and low selection. From
these results, it was concluded that double ovules
rates of monogerm sugar beet were controlled by
poly gene system, and by individual selection it
was possible to develop the lines with genetically
different double ovules rates. But by individual
selection from “NK-183mm-O” it was impossible
to develop the line with low double ovules rate
under 5%. F, populations developed by line
crosses between the progenies of “NK-183mm-0O”
and no double ovules rate line “NK-195mm-0O”
distributed continuously from the mid-parent.
From these F, populations O-types with low
double ovules rates under 5% and high sugar
yield were developed by individual selection.
And also from the pedigree studies about double
ovules traits in O-types, it was found that high
double ovules rates were introduced from the
TA-5-O used as the origin of self fertility.

In terms of F, seed parents of the three way top
cross hybrid, double ovules rates were shown to
approximate to the mid-parent value of CMS and
O-type lines used as parents. From this experi-
ment the F, seed parent with high monogermity,
“(NK-195mm-CMS X NK-280mm-0)” was
selected, and by using this line, a new three way
top cross hybrid having high sugar yield, “Hok-
kai 84” was developed.

There was no correlation between double
ovules and bigerm rates in the O-types. And
also the occurrence of double ovules in bigerm
fruits was much the same way as monogerm
fruits. It was considered that because the double
ovules trait was independent of the shape of fruit,
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the monogerm sugar beet with no double ovules
and bigerm fruits could be developed.

From the study of distribution of double ovules
fruits in various branch location of an individual
plants, it was made clear that the higher the
branches located above the ground, the more the
double ovules fruits were increased, and the
primary branch had more double ovules fruits
than the secondary branch. Thousand kernel
weight increased with the double ovules fruits
increased, and the plants had lower double ovules
rates, the each of branch locations showed lower
rates. And also the double ovules fruits were

distributed a few on the tip part of an each
branch. From these results, it was suggested
that the formation of double ovules fruits were
closely related to the degree of fruit and ovule
development depending on the flowering order
controlled by an indeterminate inflorescence at
each branch of sugar beet plant.

The findings in these studies revealed that
many new information was obtained concerning
the double ovules fruits in sugar beet, and that
breeding for a new variety with a fewer double
ovules fruits became possible.



