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AL ETRIN(BE%IMEA)  ERIUFAESEHRENR - B8 XA Saikos-
aponin & & » TS VEIKRIRUHERITERE - f&5 R i EE0RS00r A B AR AR s B A IEAERT - MERAME
B a MR AEREE @A BRI | ARITIE Lo B IR B85 AL 5 Satkosaponin &
B EAME (R AK 5 BET 15 B B Saikosaponin @ EAEMR » TTERREERS &
SERAFIER o
= PSRRI TIR &

AHTTLABERI EE AR 10 A5 2 SR B 8 s BE 2 FRAR AR > fTIR &3 KB —F2
SEIGRER > RS A0 B LRI B A HEE o D TR SRk EE E BT
95 5Ttk WU IREE50.9 ATk @IS » (BIREES BRI A S 0 = 62.8 5 1R
HREE SR P IIR 3.20 AT Bk IREREREE 2.11 ATT/ BRIGHN - MERREE 5 B E IR 1)
Koo =219 » RNEHERTEIELEL 2R o

Rl Sel ~ FEARIEIR RGN -

)

A

SRR SRR » RITEREE VB RS R AR B R M R E M RItEA R E RN
TREFRT > SR — REFA R B AERT > HE RS » ERRAERN S &R H B A M AN # RIT
fE (RIGELZEAR 1967 & JEBLEF 1976a,b ; FBJIELARE 1980 + 781155 1980) o FIIFIR & fdEE »
AR SRR S SEEATREE - KIS ELEEAR (1973) © DU 8K — I Ao HERR - FSIUEE SR
W I E A 38.5 %I HEE 86.4 % o

H AU ZEAR 00 SRS - HIEHMAEIRY - EtkMrsEES R E R HMEE S ik
AN~ SEZEANTE  MEEER  BRSEHGSEHEEBECEEMESES > ETF
PR & 3 Ml OB i = R AL RERR - 0 RIS LA R A B & o

A T 2 REY 5 3 T ARES > B ERR TREBIMEZ 51 > AZERRL saikosaponin
SENEESIEE  WHEREER > SMBANS E'EF R > BX 54 5 a2 E B e
o FEETETEELNY - HNEERE IR MmENEE P EEERIR » aTS R
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FUMHBEZHEECERM B BRI ER - AREAESEREZHEREI > 84X Tani et al.
(1986,1987,1988) $5 1 saikosaponin & & BliR#H 2 B AHRR » BR RIS REEBLLEI £ 1E 48
B . T EERS ~ HRE ~ 83 REABREMEFEZE AR (2,1988) - (EHRBRTES -
e R BB MNFESRRRERE P HIRET » DR MLk B RF22 bl
Al o ARERZCER T 155G Lo iR R ARRRE— 2 At I ILEREH SEEA B TEIBIEMIR - IRLUE
TTIR G20 - ML E S -

AP L7 2k
— - LA B TR IR IR

OARFER IR A8 HRlrise —ELEEEEME » HRESIBEEEREIEEN S
f = BLASE—5E(B.falcatum cv. TARI No. 1)” EHEHERENEBSEHHAS|
iR = B4%H(B.falcatum) 7 ©

¥ L alcAr Rt > 761989 £F 10 A 30 HIFER AR\ R KA R GHERE - DITH 30 A5 #1T
5% - PIBTE 90 RIBITRIM > EIERKIRR 1047 » REF T BITEME 3017 > B17 2004k > &t
TFRREFAY 6000 15 - DMHREERE -

RIEAERS AT R (BER2U0K) » BREDHIERIEN200 % - BRFERTE
PEAR o AT & IR RIAERE R AF S RACR - [EItERR HICHATTRAIERI

OREEHES &

(D (plant height, PH) cm.

(2)EEEL (number of leaves, LN) no.

(3)EEEFE (area of leaves, LA) cm .

(4)EEfF ~ $2E (fresh ~ dried weight of leaves, LFW ~ LDW) g.

(5)%Eff ~ BZH (fresh ~ dried weight of stems, SFW ~ SDW) g.

6Ot X EEBH (number of umbel flowers or fruits, FFN) no., M FEET -
(DFE R REEE ~ §25H (fresh ~ dried weight of flowers and fruits, FEW ~ FDW ) g.
@)t _E &R ~ H2E (fresh ~ dried weight of aerial parts, AFW ~ ADW) g.
(9 R E (number of branch root, BRN) no.

10ZE1R L (number of fiber root, FRN) no., 77514 1-5?%%2’@2%@35’ °

(DR £ (length of root, RL) cm.

(2tR#H (width of root, RW) cm.

1)TRfEE ~ §Z 2 (fresh ~ dried weight of root, RFW ~ RDW) g.

(4 FREE - §ZE (fresh ~ dried weight of main root, MRFW ~ MRDW) g.
(1537 tR ¥ ~ ¥ZEE (fresh ~ dried weight of branch root, BRFW ~ BRDW) g.
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(6415 H 2 (the days from seedling to bolting, BD) days

NF E S (main stem heigth, SH) cm.

®F % (main stem width, SW) cm.

19 F ZEFB (node number of main stem, NN) no.

@F X FAVEER (length of leaf in main stem, SLL) cm.

Q) FFE FAVZEE (width of leaf in main stem, SLW) cm.

@FEE FAIZEMEFE (area of leaves in main stem, SLA) cm .

@FF FAIEERE ~ 87 (fresh ~ dried weight of leaves in main stem, SLFW ~ SLDW) g.

() AK 53 KT ER{L (the node of the lowest primary branch, FBN) no.

O EAE7HHI = (the heigth of the lowest primary branch, FBP) cm.

20751 _EFIEEB (number of leaves in branch, BLN) no.

(@531 EHIEER (length of leaf in branch, BLL) cm.

@57 _EREEE (width of leaf in branch, BLW) cm.

Q957+ EAIZETE T (area of leaves in branch, BLA) cm .

G057 EAIZERE - $Z8E (fresh ~ dried weight of leaves in branch, BLFW ~ BLDW) g.

GDAIZEBY (number of lateral stem, TN) no.

A FHIEES (number of leaves in lateral stem, TLN) no.

G I A EERE - 525 (fresh ~ dried weight of leaves in lateral stem, TLFW ~ TLDW)
g.

GO EAITE KRB RS ~ 825 (fresh ~ dried weight of flowers and fruits in lateral stem
TFEW - TFDW) g.

(B FEFREE ~ B2 (fresh © dried weight of stem and branch, SFW ~ SDW) g.

GO H ) (methanol extraction, ME) %.

BN4EEAE 3 ¢ (saikosaponin ¢, SC) %.

(YLEHAE 3 a (saikosaponin a, SA) %.

(9L EF d (saikosaponin d, SD) %.

@0 % i1 2 F c+a+d (saikosaponin c+a+d , SCAD) % ° £ saikosaponin ¢ ~ a ~ d #8&

=
B °

BRI W4T iR © Sl | g MBZIRIREERO K > LL40 °C B8z 7/)\EF1R » A HHE
B> LL100m] #9H EEERATEY 1 /N4 > DA 3500rpm 7E 4 °C T HEL 15 5788 - B LABRIEHRE I -
W VR T LA R I R R B 2 - BV RS ) o FFANA Sm] HIEEVER » BCRURSIRA T
B merck 5557 (silica gel 60 F 254) 2 T L CHREBH ¥ > EITHGEE 5T - BIEEE 8
EtOAC @ 2EtOH : 1H,0 » /3B saikosaponinc ~ a ~ df% » BL105°C 15% FIRGRIREAE - 5
FIIFR@ 5 556 ( CAMAG TLC Scanner II » V 3.04 ) f##ifs5 - BERER 366nm > BlA]
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BLAEHE i 45 ST BRI B saikosaponinc ~ a ~ dIEE ©
Gt ot
()& MR AERIFZEE » LIMERA{REL (Correlation co-efficient) IEBHHIA/NRIRLZ °
HARES Rijp= Sijp/ VSiipXSijp
A R ijp BRI A (Phenotype) Z HHRAITREL
S ijp B AR i Bl j £ B 7H (Covariance)

Siip ~ S jip &B M Bl ] 28T (Variance)
i 2§ B AR R (AR

QMR SRR 2 A | U EREFAEER BRE B AR RBRER (R ) > DL
HEITEM T o
HARBR e’ =ei’ 1i,i=l~n, n SAEHEREN Fei = (eli,e2i, ,eki, o
eni) B1iBRZE EE#EE Eigen vector) BIFFEIE (Eigen value) °

B k{2 B AR B § (B R AR o3 ) Z AR GRS
7T ki=pki A k—é— (Johnson and Wuchern 1988) °
— - IR ESREITIR A ETE

OREE DRSS HAS R = B4 (B. falcatum L.) 4%  LA30*10cm
ITRRBETERE - EH492000%F - fHEEEH o

OB AE | LIRSS (mass selection ) MEITEIK - FIF BTIEGERERE H 2 LHIER
FEEFEAEIEIR - SEITEERA T A Sy AR B 2 SN o THRTIEHI50- 1008k © o BIHEE A ERRTE T -
B R A HERE AR ©

B - ER TR (ANEER/ER) - SRPRENNBRILG2HEX - BB K
BRI - ANDEETRE > T -BREET - — S EIRESERMER XK

SE R -

OFEIEE : EREEEHEUHI00% - FAENKS - T L EEE > RE > BRI REZE
FALEZE SR (Crude sai-kosaponin) ° FHTHERE 570 - HEEHAR - HHERSE
ARSI gEZIEIRIEROR R - LU0 CHUEZT/ NI % - RS TEXE & - LA100m]
(g ER I R X /N % 0 LA3500rpm 7E4°C T HEL 155788 - FFLURAEARBTE - MR LA
R AR 0 IAZ0m P ESAARRTE - FIA20mIZ8E » BRI > &
DU AT WETTBRYIMERE - MIBHERSE -
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— HRBERCFRELAER
AWFEE AT T 22 (EFAE IR AL AIMERD - #ER Nk 182K 2 -

(DR R—REEN £ B BB ERHEIRARRIRIGR - a0R1FTR - Hh B £ EFE RS2
H > M NERF A IEARES10IE » X3 THARAAAN T ¢

A b EFSERE AR EIAERT - 405 1AL AR
A B8 B B TERE - ER B EEE PR - RS IR R E AR o

PR - BLERE - RIERERT - - REZE - T E LEAE AR > HERS Mk R
1R

M - BRAE D REAT ~ BB RS R AR SRR BT - Rl - TR TER
B HezE - ¥ E - [EREE 2EETE IEAER o

B - BRI A B SERREARRE - BLR AR B B A SRR - BRI - BE - AT
R~ WHZE - TEHE - [ERCE 2 MEEE FAER o

BAR BT ¢ BLERE D R R IEARR - Bt By~ BEB - TERB - Wz E - i
¥ZEE - feREZE R EE AR o

EHEE
FART RO ¢ BRC - BEE TERE - R E -~ (CR I E EEAE SR o M S
R AR -

Hepotclh - BB TERE - W7 E - BEHE - LRGEESSERE > Y EM8EE T

B. U EBIH A M ARRIROFERE > 405k 1B. AR ¢

SRS - BUERRE - RE - R4 - TREZE - SR E LEAEIFHRD > 8 saikosaponin ¢
saikosaponin d ~ saikosa-ponin cta+d & & 2 #E A THRR - 8 saikosaponin a HI B & 4
B o

SRIRE C {EEMRAR - EARGZE - IRGZE REAE IEARRE - HER BIMEAEER -

RE - BRHM - TARFZE - saikosaponin a & & £ 8 E IFHRI » £ saikosaponin ¢
satkosaponin d & & 28E BAARE » MESRZE - saikosaponin c+a+d & BMEEEEHR o

RAHE IR E | % 2MEAEIEAHRN > BB RE E 2R IFHER - X B saikos-
aponinc ~ a ~ d ~ cta+d WEBEEMZ AR -

a

e
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F iR E © #lsaikosaponin ¢ ~ d ~ c+a+d BB EE AR - M saikosaponin a f&
BEEHHRE ©

Saikosaponinc ~ a ~ d ~ c+a+dHIE R | TUE LMY 2EEIEAHR -
C. b EEB AR ELH T ERIEAR R AR - A0R 1C. A -

e HE : (EESREZE SEEE FARRE - HERNEEAEHR -

thim - BURE - TR E SEE AR o HERA AR o

XM - TERB - EREZE | —HEHHEIRE - SR R/E Bl FIREE - RZE
S EAZ FAERA » MELAK 7> & & saikosaponin ¢ ~ a ~ d ~ c+a+d 2EAE AR o

i~ Al - WG E  —HRER R BB ESTIRE SR B - FIRE
&~ XRGZE LEEECHER - MR 7 & & saikosaponinc ~ a ~ d ~ cta+d 2FFE &R -

BARREERAT © SRS - BIRE - IRER - R - TIRWE - IR EERE AR - i
%5 & & saikosaponin ¢ ~ a ~ d ~ cta+d 2EE &M -

RES R | RER R AR - HEREURARMEAR R 2 AH RARA (AL BB 20 B

fiL »

BERY L ESE WA SHERE - BIRE - BE B FREE  IIRGELEELM
B4 » Hilsaikosaponinc ~ d ~ cta+d &R EEAE AR - Bl saikosaponin a RIERAZEFHR -

@)= BSR4 B B S MR IR AERIBA (R - ANR2FT/R - Hrh B EAERE MR 12
T > MR AR RS L100E - Xy TEABAAN T -

A. b FESFAZE MERERIRERR » A0 2A. AR
HhE HE - EEEIR R ER o

thim - BETE -~ BRSO BOSE - R - BB KWE - FWEERE LA - s N
NSRS Al

FoH ¢ BLRE S BEERY ~ AR RS 2B A RN - BLAETE - O RcE - B fER
B - FeHrE - HEE - CREZE WA EAR o

ARB : BRRS RN ~ BAES RS R AR - B8~ - TERB - EE
- B E - [ERECESEHE LA -

AR R BT« B AR S A o FE AR RE A (D AHRE - B A B ~ T8 - fERB - EwgE ~ E
RZE ~ fUREZE ERAE GAHERD -
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BRI E | EoHE - fERE - THE ~ eRCEZHE A g - ZE
HESAE AR

HERo B - BB TERE - WE - BEE - [EREZEFNIRRE - R E2m8E
A o

B. # N EBFH A AR AIFERR - 403K 2B. AR ¢

TARE - EERRE - ARE - AR - FRGZE - IARGZEEHE EAER > Blsaikosaponina
cta+d IS & 2R3 BAHR - Bdsaikosaponin ¢ ~ d RIMERAZEAHRA o

SEIRBL 1 PR ~ TARGZE - SR E 2R IEAERR 0 BURE S & & saikosaponin ¢
a~d -~ cta+d M HIEEEEZEFERE o

R - M - FARGZE - SREZE | 0E R 2803 1 EAERE - B Bl saikosaponinc ~ a »
d > cra+d B R 2EAE GAHRR -

Saikosaponinc ~ a ~ d ~ cta+d VG [ VUE Z 7R 2R AR o

C. Ht L B0V IR B T SR 4R R HOARRR - 402k 2C. FR

HE 0 AR - TR E 280 AR - HEeRAIHRRE AR

thim o BSOS SAREL - ARER - TREZE 2580 EARR > HERAIMERAZEHRR -

e~ ol - BERL - RaZE - BEECE - TEREC ERE | LESESRE - SREC-
R ~ 1R~ FAREZE ~ SOREZE 2EAE EARRR > MELAK 7 & & saikosaponinc ~a > d ~ cta
+d 281 B AR

Bid : BSCAR®Y -~ SEIREL -~ IR - R E - R EEEEF LM - MEMs & &
saikosaponin ¢ ~ a ~ d ~ c+a+d & HEEAEAHRD

B AR AL - BESARSY ~ SRR K SR EARRA > TEUR R ~ R - FAREZE - R
¥, LEAE GMAR > #1058 & saikosaponin ¢ ~ a ~ d ~ c+a+d 2RI BAHRE -

B AR 0 BUARHL ~ TARGZE ~ SOREZE 2R SRR - HERAIIERAEAHRD o
=~ SRR SRR

BRI S MR AR SRR > R Z MR AR BUAR B AR - SETT AT o7
o SRIEE— ~ Mo fRE - ARSI T 22 @R o 5 RER—SRREN £ R
B HE AT LIE S B —ERU IR satko-saponin A& ~ RIS B B E S A @S B
RRRIS R I AE - Hoh XA FIREZE - ¥ - TEREZE - R E 28R > /il " =EEER T
B ERORIRE R - FREEBNT 0 ZAES > HEREBIEE - {HELL saikosaponin &
BZIEEEA > BE " HYER" o = BRI ERS REBANE 2 TR - H— 00 R
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saikosaponin & & ~ RESHEIERE - #E HBS A HRAEREME - HhUFER
B fEREE - (CRE - KEBEZEEA > THE TEEWR " L EENTRRES S
B R e BB 0 2 & fEsh - HEREBIEE - (B L saikosaponin @& ZIEEEA » 5
CRTER” °

=~ FI AR ETIE G #EE

TEMRIEREREA - kSRS - A T35 WENEFREHEHER - AERFSERE
PR R EE R M 0 B — BRI (ML) S5 RANE 3 TR  SEHURAVIREE - BR T IR RIREHE
sh > HepREREEREGREES > Zorsin T

O © ERERETYIR83.0805 » BIERIGINRST.80A 7 » (BERENEE - MuyEiEk
JF R o =15.25 o BHIRMRE - Fo =13.29 °

OXH © EHERETYIR0.550 5 » SBIERIGINE0.688 7 » ZRAERE o o BUREIREH
o =0.14 > Eijitk o =0.16

O FIE - FREE TS RE50.9A5 o ERRIGINRIS AT - (BERIAEEE - MoEk
F2RE o RHREF o =43.5 0 Btk o =62.8

CIRE : BEHRBETE9.510% » BIREREERES. 1A » (EERREZFE/KAE o i
BEERE R 0 =3.16 ° PEER 0 =1.61 » EEBAZESR -

@R FERRRETE0.79A% » EIRIEINE0.982 % » T EARE IR 0 =2.00 » $@HNE
o =0.24 > {BREEREZE REERLE -

COREBAZE © [FIRRETI92. 11052/ EIRIRIGINRR3. 29N 5/ TR{E = B ERRE /KEE -
a2 R R 0 = 1.40 > 1BINF52.19 » ZREBREKE o

OHILEHAE RS R | EHRIREBLAK  RIREEFIIR0.70% » HINIRF0.66 % © MorHiE
& o 57 5I5%0.48820.46 °

it A

LOEA S AR A A SEEY) - (BB EERE W RARSFEEYNRFE - &
SO A A S B S (R BRES (B RM T BREEMEER o KBEEAM (1973 ) AIFIA
LR BT E A R B R RS U ERE — F RN S FTER > IREREIE
T A LAIEK ©

TEASKER T ST T R EFAE RO KRB AAER - FRFRE I L AR A E S T AR
4 ESEFEMITARR o B REM AR RAEEE > AEARERSE  RNEETTS
BAREARER (1990 ) BE LA FE R A A RATER - TR ZAEY > mittmiEE
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E2IEAER - S EERER - ARPEINRERER -

TEARFEIRIAERE - AEFTIREETEERE - RGBSR > MEREREE
1B » Sl o] AT R E BB A RS ( Ross et al. 1985 ; Villanueva and Kennedyl 1990 ) °
FEETTEEELEY - EEBRERA AL » MEENER P& » afSHRE ARG %L
MR Z HAMIEAR - BRSNS o S TEMEY S TIRES > M BERIFTE > BT
RECHIFME 251 > DAZERL 57 Saikosaponin & BITE KR EEIEE (FHF 1979) - BLERET
ER - SRS EESFWIN > EXSNEFTAEEHEHMPES - BARBAT ISR
EIRIFERR - PTLLE R RRE < Bt R SR BAREZ B ~ AR R IEAB R B A T m] s ] 4% 32
WETHR R R ~ TR LIS R B EE - M8 K 5 Saikosaponin &
B2 FHERE - ERRIESWE NSNS S EETEER & RBURESELRS
HR o

— AR AERA R BUERE RN R AR B B < RfR - FEEEE M L E B B BRI -
"] F A E 5 54T (Principal component analysis) * RIFFTEM MR BEHAFEERER ( L&
1973 ) o AGAER DR FRIBAUFERAZERE - 1T T o1 - MREFEIR & & 2 IERIfRE
RACRE - fERE -~ M - FE - BERAES > USSR - KESKEESENERRE
IR o 88 TRy AU LAE 18 Saikosaponin 2 BHVEBE K » 7T " ER " BIRFK o

?’fﬂ?%%‘l‘iﬁﬁéﬁﬁﬁﬁﬁﬁ%%&’ RRLUEHIERBEEFELIR - TERSCERNAER - 18
B—FHNR SR - SR E BTER RARBEIN - RN ERRS ER SRR
RK » PIHEAEEI TR > (HSERETERIRS > £ BRE » FERE -

Erd Eil]
AR B A o BELA 2 B SRR 2T i B o i B AR R SE A B ST E AR RS FRULEGH o
5% Xk

LARARIE © 1990 o AL SESEHAEASEIAR] o SR 0T o Sl - 55 2-28 H ©

2. 30F% © 1988 o ARIMEHUHIR$ = B 484 (Bupleurum falcatum L.) EE MR ~ ERELHH
%57 saponin & &  FEERSEMT ST 37(4):396-404 ©

3EH W EN - AREE 1979 c AL X TH 123 H K=V ORRT ) 13K
= RIER L U 25 mRi O M EFME o TRBEEE 4(2):235-242 ©

4988 T~ AREIEEER - AIBEE o 1976a o BAWEYOBERE (F6H) I vH 12D
BFE B L UOHIHIAETIZ DOV T o 43K 94:163-166 ©
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50580 &)~ ARISIRED - AIFEE - 1976b o EAEYIOFEERE (FTH) I w4130
£F S WEIZDOWT o B 94:166-169 ©

6. LEMEE 0 1973 - BURORH L 8 1 HEROMHARMFKEPLL T 2EERT -5
TEEHERE 23:1-6 ©

7KK B EREES 1967 c Bl E K UBMBRE IS v 43 OIEREE o £ %S
FERG 21(1):70-72 ©

8. KIE 5~ EHREHETF o 1973 o —HAE IS v 1 TEMDAA (TH) o £ZERH27(1):
41-43 o

IENHEET - AfE#H 1980 ° I vH A IO LEE(FSH) FE -RoKx L
Saikosaponin & & DRI o 4 S HERT 34(3):235-238 ©

0E)HET - BEAH - FHERF - AB B0 1980 IS4+ 1 2DOFELEE(F6
WY I vH A T DB R o A EEEHEEE 34(3):239-244 ©

11 Johnson, R.A. and D.W. Wichern 1988. Applied multivariate statistical analysis. 2nd edit.
pp.340-377. Prentice-Hall, New Jersey.

12. Ross, W.M., J.W. Maranville, G.H. Hookstra and K.D. Kofoid 1985. Divergent mass
selection for grain protein in sorghum. Crop Sci. 25:279-282.

13. Tani, T., T. Katsuki, M. Kubo and S. Arichi 1986. Histo-chemistry (IX) Distribution of
saikosaponins in Bupleurum falcatum root. J.Chromatogr.360:407-416.

1. Tani, T., T. Katsuki, M. Kubo, Y. Okazaki and S. Arichi 1987. Histomchemistry (XI)
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Bupleurum falcatum L.. Chem.Pharm.Bull. 35(11):4530-4536.
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Table 1. Correlations among the 22 traits in B. falcatum cv. TARI No.1 population at 8 month
after sowing.
A. Correlations among the traits of plant aerial parts

PH SW NN FBN FBP BN LN FFN SDW LDW FDW
BD -0.046 0.0840.121 -0.036 -0.050 0.150* 0.164* 0.149* 0.119 0.147*  0.110
PH -0.014 0.210* 0.118 0.404** 0.035 0.169* 0.121 0.196* 0.280** 0.090
Sw 0.452**-0.435%* -0.456** 0.609** 0.474** 0.680** 0.710** 0.512** 0.785*%*
NN -0.068 -0.144* 0.681** 0.264** 0.385** 0.483** 0.290** 0.430**
FBN 0.763** -0.612** -0.233** -0.400** -0.347**-0.257** -0.408**
FBP -0.493**-0.166* -0.354**-0.251** -0.101 -0.398**
BN 0.344** 0.537** 0.604** 0.395** 0.603**
LN 0.828** 0.711** 0.884** 0.638**
FFN 0.866** 0.726** 0.855**
SDwW 0.670** 0.843**
LDW 0.607**
B. Correlations among the traits of plant root parts

FRN RL RW MRDW BRDW SC% SA% SD% SCAD%

BRN 0.475**  0.169* 0.453** 0.520** 0.527** -0.238** -0.069 -0.162* -0.173*
FRN -0.119 0.216* 0.260** 0.372**  0.044 0.076 0.022 0.061
RL 0.211* 0.214* 0.121 -0.270** 0.145* -0.185* -0.085
RW 0.743** 0.625** -0.364** -0.256** -0.382** -0.391**
MRDW 0.656** -0.426** -0.240** -0.422** -0.418**
BRDW -0.228** -0.080 -0.200* -0.189*
SC% 0.456** 0.614** 0.785**
SA% 0.528** 0.849**
SD% 0.843**
C. Correlations among the traits of plant aerial parts and root parts

BRN FRN RL RW MRDW BRDW SC% SA% SD% SCAD%
BD 0.075 -0.041 -0.003 0.050 0.109 0.144* -0.047 -0.053 -0.058 -0.063
PH  0.100 0.119 0.281** 0.107 0.158* 0.027 -0.065 0.073 -0.074 -0.012
SW  0.561** 0.272** 0.171* 0.741** 0.796** 0.710** -0.369** -0.238** -0.292** -0.349**
NN  0.354** 0.201* 0.007 0.387** 0.423** 0.373** -0.206* -0.157* -0.189* -0.217*
FBN -0.341** -0.198* -0.150* -0.358** -0.412** -0.384** 0.178*  0.180* 0.227*  0.233**
FBP -0.320** -0.194* -0.015 -0.329** -0.345** -0.329** 0.219* 0.192* 0.145*  0.221*
BN  0.478** 0.276** 0.053 0.526** 0.549** 0.505** -0.248** -0.218* -0.268** -0.290**
LN  0.321** 0.174* 0.170* 0.424** 0.460** 0.498** -0.216* -0.073 -0.168* -0.171*
FFN 0.476** 0.198* 0.204* 0.584** 0.676** 0.578** -0.326** -0.212* -0.296** -0.324**
SDW 0.539** 0.273** 0.136 0.655** 0.721** 0.658** -0.308** -0.253** -0.279** -0.332**
LDW 0.329** 0.220* 0.158* 0.499** 0.528** 0.579** -0.192* -0.087 -0.177* -0.173*
FDW 0.521** 0.299** 0.200* 0.663** 0.757** 0.674** -0.368** -0.231** -0.309** -0.352**

* and ** denote significance at 1% and 5% level, respectively.
trait symbols: see the material and method.
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Table 2. Correlations among the 22 traits in B. falcatum population at 8 month after sowing.

A. Correlations among the traits of plant aerial parts

PH SwW NN FBN FBP BN LN FFN SDW LDW FDW
BD -0.013 -0.0150.092 -0.103 -0.001 0.138 0.029 -0.071 -0.067 0.029 -0.097
PH 0.0320.187* 0.014 0.363** 0.147* 0.278** 0.081 0.248** 0.289** 0.003
SwW 0.464**-0,303** -0.380** 0.546** 0.421** 0.638** 0.655** 0.384** 0.636**
NN 0.107 -0.041 0.669** 0.333** 0.407** 0.391%* 0.260** 0.387**
FBN 0.678** -0.430** -0.238** -0.291** -0.310** -0.160* -0.265**
FBP -0.314** -0.118 -0.341** -0.270** 0.003 -0.345**
BN 0.400** 0.480** 0.457** 0.304** 0.423**
LN 0.637** 0.749** 0.749** 0.488**
FFN 0.871** 0.467** 0.874**
SDW 0.656** 0.837**
LDW 0.387**
B. Correlations among the traits of plant root parts

FRN RL RW MRDW BRDW SC% SA% SD% SCAD%

BRN 0.248** 0.446** 0.348** 0.249** 0.231** -0.113 -0.160* -0.130  -0.154*
FRN 0.135 0.360** 0.384** 0.493** -0.025 -0.056 -0.049 -0.050
RL 0.365** 0.400** 0.342** -0.220* -0.176* -0.201* -0.220*
RW 0.711**  0.646** -0.277** -0.324** -0.337** -0.351**
MRDW 0.664** -0.318** -0.272** -0.368** -0.350**
BRDW -0.189* -0.220* -0.271** -0.252**
SC% 0.647** 0.759** 0.880**
SA% 0.671** 0.903**
SD% 0.884**
C. Correlations among the traits of plant aerial parts and root parts

BRN FRN RL RW MRDW BRDW SC% SA% SD%  SCAD%
BD 0.009 -0.072 0.037 -0.139* -0.175* -0.056 -0.016 -0.117 -0.050 -0.077
PH 0.346** 0.206* 0.245** 0.119 0.128 0.197* -0.077 -0.098 -0.071 -0.095
SW  0.361%* 0.406** 0.339** 0.545** 0.591** 0.449** -0.185* -0.205* -0.200* -0.222*
NN 0.312%* 0.279%* 0.216* 0.292** 0.290** 0.212* -0.069 -0.063 -0.058 -0.071
FBN -0.062 -0.064 -0.272*%* -0.264**-0.311** -0.295** 0.283** 0.282** 0.201* 0.292**
FBP 0.027 -0.081 -0.091 -0.160* -0.288** -0.201*  0.042 0.080 0.046 0.066
BN 0.335*% 0.277** 0.322** 0.383** 0.333** 0.306** -0.243** -0.257** -0.174* -0.258**
LN 0.336** 0.195* 0.500** 0.372** 0.500** 0.468** -0.187* -0.176* -0.247** -0.223*
FEN 0.325%* 0.271%* 0.344** 0.494** 0.624** 0.520** -0.205* -0.235** -0.286** -0.270**
SDW 0.307** 0.344** 0.422** 0.564** 0.719** 0.662** -0.243** -0.268** -0.312** -0.306**
LDW 0.374** 0.262** 0.403** 0.508** 0.571¥* 0.582** -0.192* -0.183* -0.243** -0.226*
FDW 0.234** 0.291%* 0.309** 0.516** 0.663** 0.578** -0.208* -0.231** -0.276** -0.265**

* and ** denote significance at 1% and 5% level, respectively.
trait symbols: see the material and method.
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Fig.1. 22 traits scattered in the plane difined by the first two principal factors with Varimax
rotatipn for the whole plants of B. falcatum cv. TARI No.1at the 8th month.
trait symbols: see the material and method.

+1
SCAD
* sc
soes,
NN
FRNe SW FFN
FEN LN %ge esDW
BRNe LDOWe, FOW
PHe RLe BN .R:MRDW
1
- . 0
1 FBP +1

8D *

-1

Fig.2. 22 traits scattered in the plane difined by the first two principal factors with Varimax rota-
tion for the whole plants of B. falcatum at the 8th month.
trait symbols: see the material and method.
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Fig.3. Frequency distribution of agronomic characteristics and yields for Bupleurum falcatum L.
populations in selection before and after.
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Screening and utilization of breeding indicators in Bupleurum
falcatum L.

Chiou-Lan Huang and Neng-Cheng Kuo

Abstract

1.The screening for selective indicators in buplever

This screening practice was employed for the purpose of the improvement in
breeding efficiency.Both buplever populations, one introduced from Japan and the
other Tailung No.1 variety, were sown in Oct. 1989 as materials for selection.The
random sampling surveys for agronomic characteristics,including most yielding
components and saikosaponin contents in roots were conducted during the growth
stage ofluxuriant vegetation in the 8th month-after.sowing. Analyzing the data of
measured characteristics, it was found that all evaluated yields of plant aerial parts
were almost positively correlated with the counterpart root yields.Among them,the
characteristic of main stem width was suggested to be a feasible selective indicator
for high-yield root selection due to its highest correlation with the root yield. On the
contrary, saikosaponin content,the identified medicinal effective ingredient in plant,
showed negative correlation with those mentioned yielding components ,except the
trait of height fromground to the lowest node in stem,having positive correationwith
saikosapoin content, was determined to be the other alternative indicator for selec-
tining high saponin plants.

2.Mass selection performance by selective indicator in high-yielding roots breed-
ing program

Following the result of indicator screening, the recommended trait-main stem
width was utilized to conduct in mass selection as selective indicator to improve root
yield. As one year ran,determing from the statistical figures of frequence distribu-
tion ,the selected population (M1) yield moved rightward compared to the original
population, means a positive root-yield improvement,and then reduced frequence of
lower-yield plants concurrently.

The gains followed this experiment showed that the aerial-part weight per plant
raised up to a average of 95g compared to the original population with 50.9g,and still
had large dispersion with o =62.8. As to the crucial root yield,also somewhate
increased in selected population with 3.29g per plant,more than the original one with
2.11g,the maintaining large dispersion due to ¢ =2.19 implyed the potential for
further improvement

Key words : buplever, indicator, mass selection.
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