BT BT BTSSR 145: 41-51 (2019) 41
{9 . [ & ’ ~ —t » 1
4};‘: éﬂ- %} g ‘:1 1 %fu Z_ 3 ):"\'

AR ~ e 2
B E

Ry RN S5 IRIEESE - I GEREN RIS K e S E M REHZE
T8 E AR > 2014 AR A AR PG S Al SRR T2 (C361-100) R A - HE TS MR A 3584 -
B HE RIFERE RS Cy JERR(TCS103F) &AM MERESS ~ i ol K e oy et B 2R
BUR » By a 8 BRI E49(C361-100) *fEuNHEREE (Caftaric acid) ~ % #4H (Chlorogenic
acid) ~ JE&[HE (ynarin) ~ 5§55 (Echinacoside) ~ 45 EB&(Cichoric acid) ~ IIHERE T4 ¥ (total
caffeic acid derivatives) 5z 440} (total phenols)Z[LffAEE =R - (HEAYE - £E#®R - £
{E5ME ~ BRTCHASE R R BV R (B » BN HE ST RIAEH 75% » BUE 2019 4
EELY =L al

$EER) - ZACHE ~ BT - SR TSR T

([

Hil

L E5G (Echinacea purpurea) X 45 SHE1E ~ A4S » JE 44 By Purple coneflower @ By 8gflE 8%
J& BB TAEREAEY)  FEILSEMN T PEED » FEERE Ry R - #2257 The National Center for
Biotechnology Information (NCBD)fE¥)3FEAVECEL » S5 /B S 51 9 f#(Species) » Echinacea
angustifolia, E. atrorubens, E. laevigata, E. pallida, E. paradoxa, E. purpurea, E. sanguinea, E. simulate,
E. tennesseensis » F.t0 > DL E. purpurea ~ E. pallid J; E. angustifolia %5 3 T&IEFARGEHds (269 .
EHEAGET FIPE R - - BUE RIEREEA AR JEEEEE R R AR AR
@l - (RS ERES T RMEFIR T hyaluronidase B¢ 2277 fif KW ARG TRIZ 150 - [FIRG AT g
8 AR ISR R S R — - AR ST ESE T -

EHEEEN RSCL T REEAS)I 1999 50 E. purpurea ~ E. pallid } E. angustifolia 5
HERERBE - ERERARERREEEIR > BLE. purpurea B BLRERTZEE Y - HITEGE
A Z (B R A B ATEDAE 2000 A E B T ATBLEWERE J o B 2013 AR < Em bk
R L B R B2l - MR T 2016 FEHEERIE S0 EE B R LiEYr R &
a7 T BT AT R RIE MR IR B 2 — S5 HREE S - i AT ERTTAZ 2R
8 - 0 RAEE i S MR IR E B R A - HESRRE - ST BN ST &1 LR

TEbT R B g T R RIS S 0978 5 -
MIBlREEZ S g R BN RS E -




42

ElaE RN RISt auEs — L]

FIFZURE ~ TERTISFRR Z S SR il - SR s B R A e -

MEHERTTIE

— B

A Ry T35 i 2 P FE L R AL £ (C361-100) ° ~ “HRFATESS-H H(C361-240)° ~ “REATEA-

BIE(C361-210)%F 3 {[EsHTE(Echinacea purpurea) - HETTHBEREFRHAS -

— -~ BAAEE
Year 2012 2013 2014 2015 2016 2017 2018 2019
Crop spring | spring | spring | spring | spring | spring | spring
Population evaluation
“«—
Recurrent selection

Plant traits determination and yield experiment
+—>

Functional compounds analysis
+—>

Plant variety repsent and review

E— ~ S e 1 5T ZEEREE -
Fig 1. The breeding processes of Echinacea‘Taichung No. 1°.
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Table 1. Performance of the rage of plant characters on base population of E. purpurea

Petiol Fl
. Plant height Leaf length Leaf width etole . ower
Population length diameter
(cm) (cm) (cm)
(cm) (cm)
C361-100 2241762 17.1-43.1 2.8-11.4 3.5-27.2 6.6-12.4
C361-240 26.2-34.3 16.8-21.3 3.2-4.4 6.4-8.7 7.6-8.3
C361-210 24.5-35.2 24.6-28.6 3.6-4.3 8.7-11.4 7.4-9.2

! The date were test from 2012 and 2013.
- EmEsERE
2016 FFEEEHEE R 103F ERFFIIEREEE 50.3-54.0 cm~ FRIE E AR 10.1 om e I8 G 4%
FATEZG(C361-100)"#F5 48.0 cm fyrey > HERFHEMEARZE IS N2 - S8 B RE - R
103F ZEHN 26.77%H8 KA SR FATES (C361-100)° 25.44% » HERMEIR 2 B FRARE /NP EIATES
(C361-100) (215 ) » HURH#EES 103F HERMEIRE: BIES PR EPCRUE MR o KL - 2Ee i
103F 5%(TCS103F) et TR I S e =l -

R REESGIEEE R 103F S7(TCS103F)ERE 2 M MRk 22(2016)
Table 2. The agronomic characters of E. purpurea TCS103F from recurrent selection (2016)"

9

Mﬁ & Mﬁ

Plant Leaf Leaf Petiole Flower Flower Flower
) height length width length diameter head head
Population ]
length height
(cm) (cm) (cm) (cm) (cm) (cm) (cm)
Mean value + standard deviation
TCS103F 50.3+ 30.3+ 6.0+ 12.7+ 10.1+ 3.9+ 3.4+
(TC1) 10.7 4.1 1.3 34 1.5 0.2 0.3
C361-100 48.0+ 29.5+ 6.3+ 16.9+ 9.4+ 3.5+ 3.2+
(CK) 10.7 5.4 1.9 4.3 6.6 0.4 0.4
Coefficient of variation (%)
TCS103F 21.27 13.53 21.67 26.77 14.85 5.13 8.82
(TC1)
C361-100
(CK) 22.29 18.31 30.16 25.44 70.21 11.43 12.50

': Sowing date on 2016/3/28.
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2017 FAEYRF R R B SUREUR - R 103F PPk 62.9 om > B IR AL SR
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SEACEIRRER - SR EE S ~ BUIRIE EAS R FE S B s » HL op o R € B A IR e
K 3.4 cm > WEIEHEE 48.6% (R=) ° [EEESE - TEE 103F StEAHLESR - EEHE - it LHE
B RACEERBL RN A Z FHIELE - SRS A RERN) > B - B E 103F BN ZteE
LIRS o SHEBFAEEDT - TR 103F bha ~ BER - R - BN SHIMEER - BiIREER
FHIRFERE S MR SRR > B/ NIV SRIRTES(C361-100) (MN1£ =) -

= BT O | 9P (PEEE 103F SRFRIERIAQ2017)
Table 3. The agronomic characters of E. purpurea ‘Taichung No. 1' (TCS103F) in 2017*

Plant Leaf Leaf Petiole Flower Flower Flower
) height length width Length diameter head head
Population )
length height
(cm) (cm) (cm) (cm) (cm) (cm) (cm)
Mean value + standard deviation
TCS103F 62.9+ 28.1+ 6.1+ 17.8+ 10.4+ 4.1+ 3.7+
(TC1) 7.5° 2.4 0.7 1.7 0.8 0.2 0.2
C361-100 58.7+ 26.2+ 6.0+ 16.2+ 7.0+ 3.9+ 3.6+
(CK) 10.2 4.2 1.1 3.5 2.5 0.3 0.5
Compared
107.2 107.3 101.7 109.9 148.6 105.1 102.8
with CK (%)
Coefficient of variation (%)
TCS103F 11.92 8.54 11.48 9.55 7.69 4.88 5.41
(TC1)
C361-100
17.38 16.03 18.33 21.60 35.71 7.69 13.89
(CK)

': Sowing date on 2017/3/28.
2. Bata were represented as mean value + standard deviation and sample size was 30.

2018 FEAEY MR B R e B UBRETT - T E 103F 5EPIgke 56.1 om g IR Al AR FE
%(C361-100)’ 39.9 cm > 31 16.5 cm » HGIE 40.6% /545 5 FEREEIE IR SIATCH 10 3.3 cm »
R 13% 5 SSEACEMRARRE F - SRR ~ BIRIE B S = RS A It Es - B DIE IR E
{RE S B AR 1.60m > SEIEIE 25.8% » SOfESEERGEETT - PEEE 103F s~ B - R
B~ SIRTEER » BEIRIEER ~ BEIRIEE SR Z B R AR B/ N RIATES9(C361-100)
(GRT) - FEERE - TS 103F JRCEE - EEE - M EHEE R ACILRBISIR BNt
ZIH > EBEREEMAERGEN) > BEE L > TEEE 103F FEE 3038.3kg/ha - B IR I LA E
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= 1858.8 kg/ha > HHENN 63.5% » S5t E R 1288.4 kg/ha » Hith FEEEL) 42.4% - w I il
26.5% > AR 15%LA L - FIF 2017 48 ~ 2018 A E BN EZRETREMIMERER ‘8
1 SR EEDE RIS E MR SR (E49(C361-100) 72 » HERECEEFE B Rt EifrE SR E M B e i e
rnfE(RT) -

RIU - EHEA AT 1Y (REEE 103F 5% SR I A(2017)"
Table 4. The yield components of E. purpurea ‘Taichung No. 1' (TCS103F) in 2017"

Leaf weight

Population Flower yield Aboveground biomass  Flower ratio

(including flower stem)

kg/ha(DW) kg/ha(DW) kg/ha(DW) (%)
TCS103F

982.9* 1,380.3 2,363.2 41.7
(TC1)
€361-100 424.6 793.8 1,218.4 34.1
(CK)
LSD 346.73 368.96 699.2 7.6

! Sowing date on 2017/2/2.

? Bata were represented as mean value.

R EEH AT 15 (R 103F SHERIERFEE2018)!
Table 5. The agronomic characters of E. purpurea ‘Taichung No. 1' (TCS103F) in 2018*

Plant Leaf Leaf Petiole Flower Flower Flower
Population height length width length length head he?ad
length height
(cm) (cm) (cm) (cm) (cm) (cm) (cm)
TCS103F 56.1+ 28.7+ 7.7+ 15.8+ 7.8+ 3.3+ 2.5+
(TC1) 8.2! 3.6 1.4 2.9 0.9 0.3 0.2
39.9+ 25.4+ 6.4+ 14.2+ 6.2+ 2.8+ 2.2+
C361-100 (CK) 10.5 4.8 1.3 3.1 1.2 0.3 0.3
Compared with
CK (%) 140.6 113.0 120.3 111.3 125.8 117.9 113.6
Coefficient of variation (%)
TCS103F(TC1) 14.62 12.54 18.18 18.35 11.54 9.09 8.00
C361-100(CK) 26.32 18.90 20.31 21.83 19.35 10.71 13.64
': Sowing date on 2018/1/5.

2. Bata were represented as mean value + standard deviation and sample size was 30.
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Pl 1 50 Bl RIASE4 (C361-100) FsaitBgh it » oy o i ru ki (Caftaric acid) ~ 4544
& (Chlorogenic acid) ~ JE&EE (ynarin) ~ 2§51 (Echinacoside) ~ 4 & 5 (Cichoric acid) ~ MIHERES T4
#)(total caffeic acid derivatives) k487 (total phenols)Z /& » WE o~ M E =R » (HEYEEE
trEYIEEF EF 198 BA 35.61 mg/g (DW) > =it RFA{E4E(C361-100)° 33.55 mg/g (DW) » B/
6.1% (£/V) > ‘B 1 58 K EIATEHR AIYERET T EYIREE s & & A B Cichoric acid 5+ » 77
Al Ey 25.88 mg/g Kz 24.88 mg/g » Fr S ERR By 72.67% ~ 74.15% ; E Xy Caftaric acid » W& & =57 F
8.95 mg/g ~ 7.68 mg/g » Fir HELIR Ky 25.13% ~ 22.89% ; F&F Chlorogenic acid ~ Cynarin(fiz/b &K
i) ~ Echinacoside % 3 flMyEE L TAEY) & Ea /) -

TN~ EMEA AT 1Y (R 103F 5% B R4 (2018)]
Table 6. The yield components of E. purpurea ‘Taichung No. 1' (TCS103F) in 2018'

) Flower yield ﬂows:r stem Leaf weight Aboy cground Flower ratio
Population yield biomass
kg/ha(DW) kg/ha(DW) kg/ha(DW) kg/ha(DW) (%)

TCS103F 1

(TC1) 1,288.4 884.6 865.3 3,038.3 42.4
C361-100 (CK) 493.5 1,070.5 294.8 1,858.8 26.5
LSD 509.2 324.8 335.9 1,026.4 9.1

': Sowing date on 2018/1/5

2. Mean value.

Fo -~ EEA AT 1B (RS 103F $HERE I
Table 7. The stability test of E. purpurea ‘Taichung No. 1' (TCS103F)'

. . Leaf weight . .
Population Flower yield ) ) Aboveground biomass  Flower ratio
(including flower stem)
(%)
TCS103F (TC1) 13.45 11.81 12.49 0.83
C361-100(CK) 7.50 26.47 20.81 12.54

! date from yield components of Echinacea purpurea ‘Taichung No. 1(TCS103F) 2017 and 2018.
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Table 8. The active composition analysis of £. purpurea Taichung No. 1' (TCS103F)

Population Caftaric Chlorog- Echina-  Cichoric Total caffeic Total
P acid enic acid coside acid acid derivatives  phenols
mg/g (DW)
TCS103F 29541.1" 0.68+ 0.10+ 25.88+ 35.61+ 72.57+
(TC1) ’ ' 0.46 0.1 4.45 5.34 13.68
C361-100 0.94+ 0.05+ 24.88+ 33.55+ 78.59+
7.68+1.41
(CK) 0.49 0.05 5.00 6.44 15.61
Compared
with CK (%) 116.5 72.3 200.0 104.0 106.1 116.5
': Mean value + standard deviation.
A~ IR
T R e 15T (TEEE 103F 5F) 2 sk ek
Table 9. Variety characteristics table of E. purpurea ‘Taichung No. 1' (TCS103F)
EEEEN v RS 103F 5 C361-100 (¥4 g !
a4 AL RHwad 15k EXN] EEU(%)
BEE (cm) 59.5 49.3 20.69
73PRE (no) 4.7 3.4 38.24
#E (cm) 28.4 25.8 10.08
P (cm) 6.9 6.2 11.29
R (cm) 16.8 15.2 10.53
EHRTE(cm) 9.1 6.6 37.88
FEARTE(cm) 3.7 3.3 12.12
BEIRTErS 5 (em) 3.1 2.9 6.90
THIE (g) 6.1 4.1 48.78
FETE R FIC H B (days) 151.0 158.0 -4.43
EE  (LH 7 & (kg/ha) 147.41 459.0 147.41
A5 M MM 2 (kg/ha) 75.53 1,538.6 75.53

" (PBEE 103F SEVEIRBUAIE- C361-100 PERBEHIE)*100%/ C361-100 MERETHIE
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LB B 1 5 AR M R A C361-100 -
2 MEMRAE REVRT R E BB SRR )N » BRREM: PO MR ik
SEEREEFZRIETEE » BB E (2 -
4. BACHE S S EMRAV AT M EER O SERA M -
()RS
LR a1 9% B&rG il (composite variety) » HARMRRAE(I AR AR EE RN -
2E AR 6 B EBEAREE - BRI 72 50128 AT 0 & 3-5 TEEH
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3fE T BIRIRM: - SEFARL 80% /A -
- BEHERIRER
(—) fefE AR ¢ AR - ORISR FEETER -
(Z) FEIEZAE © AR s - BERE 1.3 m > PmEfEAE A% S s i - M PRITRE 40 om >
BFAHZY 39,000 #5 -
(Z) MR &7 - FAESZEHE 120~130 kg ~ BHEF 100~130 kg ~ S/ 130~150 kg o %
AL fefs i P 39 5748 & AEH} 400 ke/ha 5 S5 —JOBAEREFEIZ — (B A A 5 SRE S DR
300 kg/ha » 55— TUEAE Y E Sl BRI R & 4 5RALKEL 200 kg/ha -
(U9) FERRERHEK S5 Rl R EE R MTRAERVIEY) - TRDBEPKRFE e > 1 PH6~8
M A AR T R RO IS TR EIRAS » DIFIA & - S0 HREIEABA » TNERTEESE
M e
(1) 4e HARSHERS - TR A ] DU AETE IRAED - SRIFZEAEROERNER -

T

RPFRITEIR R B 108 FR}-7.2.4-45-D1 5HEHB) » KSR =L - %
FALIMERBIFIE SRS » A BEIERISER: - FEetL -
B

L GEEEE S SRREC S BRIE - EIEE 2001 PSS (Echinacea) IARBEELFI 7L
iR T B G SR R FURTIE AR 73: 43-54 -
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Breeding of Echinacea purpurea ‘Taichung No. 1°!

Hwan-Bin Chen and Hsun-Shih Lin’
ABSTRACT

In order to meet the market demand for purple cone flower (Echinacea purpurea) as functional food
supplement and flower tea ingredient, the aims of the project are set to breed high yield, large flower and
heat resistant variety in Taiwan. An open pollinated variety was used for phenotypic recurrent selection
from 2014. In observation trials, yield comparison and following component analysis, Taichung Selected
No. 103F showed the greatest potential. The superior characters include (1) high yield (75% higher than
the control purple cone flower in terms of flowers weight), (2) high vigor, (3) abundant flowers, (4) a
concentrated flowering period, and (5) heat resistant. Finally, the Taichung Selected No. 103F is
registered and named as ‘Echinacea purpurea Taichung No. 1 ~ Heat-resistant beauty’ in 2019. The
phenolic compositions including Caftaric acid, Chlorogenic acid, Cynarin, Cichoric acid, Echinacoside,
total caffeic acid derivatives and total phenolic acids are analyzed and not significant different from the

control variety.

Key words: multi-flowers, breeding, recurrent selection, active ingredient

! Contribution No. 0978 from Taichung DARES, COA.
? Assistant Researcher of Taichung DARES, COA.






