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Note: 1-1,1-2 and 1-3 are chromosome photographs of root tip cells, showing 22,44 and 88 chromosomes in turn. 1-4 is rooting of

Echinacea purpurea tissue culture seedlings,from left to right,1,3 and 5 are octoploid, 2 is tetraploid and 4 is diploid.
1 FRBEEESR
Fig.1 Photographs with different ploidy of E. purpurea

1.3 mMENE

3 ATMHBAKEE T4 6 A aillEnt
B T EERAE E RS 2~4 B, AR EdE
oIl R LT NN I AN R N
RACKE S ARG 4 9 A rh il , Horp
IR F R FEE R BB AE B K/, B340

EIERABAR . SR E SR EBCRE P
1B RIT I T RIEBEATIRE s BR 0 R SOIRTE
i BB R BRI B R AR 9 A
Gitt , oA S B A TR Ml 1 Ak e S ARG
T M LRI 2 24 DL BAEARAZY, TR
BRBAE O A R RIEEAT 2 4F AR 5 o 55 1 BURE Bl



140 It B B Z

1AM

RE I E AR L B B T R A A
RS2 SRS R CRNEERE AR S B E
B i R WUR A A B TR T, T B
KL 8. 006, THE 4 TROLR AL 4
HIRHEAT ARSI R . S ERR AR IR
WINHEBETE A R | 5 2 W4 £ 28 ML I FR BURI E
BTN RS OO IES T e S S
R SE L K B8 LE = I BE /I SERE s e
RIEREMFERL G H HFARER T, FARTEK
Vi b =TRIE K B/ TIRTETEBE

1.4 BRSO

K Microsoft Excel B #4744 Ab B, 2R
FH SPSS Geit 43t ff s T & A4 .

2 HBRESH

2.1 3B 1 SEFBRILE
1R, 3 PR E 54 48 4 28 vk = 1 BN
3 AN ) s 27 @y s = NI = AN =27 N
Bk 62.0.48.6.16. 6 con ([ 2-1. & 2-2 FIE 2-
3), =H MR B, AR/ SRR ER
FEARBRE 43 BIRAR 21. 6 Y01 73. 2% s MAHR AT
BORE SRR S R 4.3, B ES T
ARG 2.7, A5 A R A3 R B0\ A A
EEHZHEZSREE; 3 FORFERS AR R T
B B MR B/ INFPARIKHED b — A5 L DY
SR, =35 125 B, AR\ R

B AR R R MK A IR 10. 3% 29. 5% ; POA%
UNTOL ok oy N T = R 7 NNPANC 2 N
2N S o 5 N 137 NWANG = N TET L 7 7
BE K L HORE , BE S MR 0, i 58
FE B WREAR , 43 5 2. 8.2. 2.1, 9, DA IARFI A\
PRE I 58 bE B B /N T AR A

H126 2 WA, 3 AN [R5 P 20 4 4 1 Kok 7
T RCE I KBNS AR IR Ry AT A | Dy A3
R AR 450K 17.5.6. 0.1, 8 (& 2-1.2-2,
2-3), =R B E , WUREAR RN SR IE T
B AR MR 65. 7 Y00 89. 7% ; SR AL
JPEERRTE , FEE TN, T ik e P B Ui
R, i iR Ek e PR E R E S T
FEARFNAS IR, DUA5 AR\ A 1A B B R B A P 5L
B2 RN AR 5 B MK /NI 7 HE
B ]y A DU A4 NS 1R (B 2-4,2-5., 2-
6) 3 IR AP 1A 22 5 B 2 L DU A5 R A AR5 1R Y
TR A5 HIREAK 32. 5201 57. 000 7
ARTE G482 BB KB /NI e HE 45 YR R — A% 4k
DUFEAR R, A5 R S Uk 22 R A B R
B BT/ A5 s R K S R , RS S
PRGN BUELZ AR AR, 3 A RS )R T
Kot ER RE, 456 KHWERE, MEKRE
D RIEABEIE F R IT , 28R i/ FE AR &R
HARBRIE R BIFHR L RBRTE &R .45 R
ERSEA (A 2-7.2-8),

®1 FEEMY 1 FAEEEREREKIEREB(LSD)

Table 1 Comparison of some parameters of the nutrient organs among annual plants with different ploidy

it W BRATHE i i 5E HHHCBE

Ploidy Plant height/cm No. tiller per plant Leaf length/cm Leaf width/cm Leaf length to width ratio
2X 62.0%7. 5a 2.7%£0.8b 16.6%1. 4a 5.940.3b 2.84+0.2a
14X 48.6+5.7b 4.3+0. 8a 14.941.0b 6.9+0. 5a 2.2+0.2b
8 X 16.643. 6¢c 2.3%£0.5b 11,741, 4c 6.1£0.7b 1.940.1b

EARRNEFERERE PSHAKTFHEEREES, FH.

Note: Different lowercase letters in the same column are significantly different at P<(5%,the same below.
2 TEEYE | FEEEFTEAFTEERKER(ESD)
Table 2 Comparison of some parameters of the generative organs among annual plants with different ploidy

B BROREFRE BB EE ERIER EARIETE AR BE I

Ploidy No. capitulum per plant No. florescence per plant Length of ray flower/cm Width of ray flower/cm  Ray flower petal length to width ratio

2X 17.5+3. 4a 3.27£0. 8a 4. 09=+0. 20a 1. 01+£0. 08a 4.05+0.12a
4 X 6.0£2.8b 1. 74£0. 8b 2.7610.23b 0.9540. 11a 2.9240.10b
8X 1.8+0. 8¢ 1. 2£0. 4b 1.76+0. 39¢ 0. 65=+0. 12b 2.68=+0. 19¢




®2H it B B Z2 141

HE:2-1.2-4 N AR5 2-2.2-5 DA 2-3.2-6.2-7.2-8 /AR5 2-9 BIR 2n=55;2-10 BIR 2n="53, IR BRI,
Note: 2-1 and 2-4 are diploid. 2-2 and 2-5 are tetraploid. 2-3,2-6,2-7 and 2-8 are octoploid. 2-9 shows 2n=55, which is penta-
ploid. 2-10 shows 2n=>53, which is aneuploid.
2 FAEREEEEFRNEETFRER
Fig. 2 Growth of E. purpurea with different ploidy and identification of ploidy of octoploid offspring
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Table 3 Comparison of some parameters among biennial plants with different ploidy

Gy 73 BRATHE BHRIETF SR BIREILTEE
Ploidy Plant height/cm No, tiller per plant No. capitulum per plant No. florescence per plant
2X 85.6L£7. 3a 6.2£1.2b 24.5£3.6b 4.240. 8b
4X 75.4£7.1b 15.3+1.8a 37.8+£5.0a 11.0+£1. 4a
8 X 26.7£2. 9¢ 3.8£0. 8¢ 3.7£1. 2¢ 1.5£0. 5¢

2.3 INAFEEH 2 EEEEFHTESRRLE
R4 R, CAAMEHE S LRSS
84.1 g« MK, W FIUMEARM 78.6 g« MR HZ
HIRZEFALRE, 5K AR R
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x4 TEGEMKE 2 FEEREFTELRR(LSD)

Table 4 Comparison of yield and cichoric acid content among

biennial plants with different ploidy g B!
itk Hh FESFEE B T
Ploidy Yield of above ground Yield of under ground
2X 81, 116. 3a 29.613.5b
4x 78.646. 4a 53. 14, 2a
8X 21.142. 8b 18.52. 3¢
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HH0.19 mg - g !, BE R T AR, /K
WS FEBRSER MK S 237.5%, K
0.27 mg » g s POREAAN /A5 44 B4 5w e T VS
MR REER, 4Bk 5.67.5.88 mg « g7, “H R
WHEBEE A S R ER AR EEHYBEET T
i

6 R, 3 MR ERR L ik &
HEZGHL TR B S IRAK. N 30.52 mg - g7,
ISR DU RS AR Y S 22 B B A BB A R
51. 490.43. 5% , “AFIARM BB W 2 B LT Y
Rt AR, AR5 PO A ] 22 R B35 3
PR R (5 S S 25 3 TR 3 R S B A K
BN HES AR R R /A5 A L IO Ak, — 4k,
DU A\ AR ] T B 22 A B R T A
1k ; SR SRR A 4 BB A KB /N A L e HE SR YK
0.36.0.25.0. 11 mg « g, 2 Xt 7 A5 14 A
RS DO AE AR, A543 AR R S TR 22 57 B3
ANFERBEmESEAR ST ER S N
6.91 mg g ', BT EKAR 6.38 mg-g ', H
e 51 =37 N AN o NIV e Nl 01 7 i
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Table 5 Comparison of quality among above ground part of plants with different ploidy mg+ g !
it HERSE FERESE BATE B A R B REWmEE
Ploidy Content of cichoric acid ~ Content of chlorogenic acid ~ Content of caffeoyl tartaric acid Content of total polyphenols acid
2X 7.82710.91c 0. 08¢ 3.5310.42b 24, 6512. 8b
4X 10. 54=+1. 18b 0.19b 5.6710.57a 35.14%5. 4a
8X 13.49=+1.05a 0.27a 5. 8810. 63a 38.57%5. 2a
xR 6 AEMEY 2 FEEEFHHTERBEER(LESD)
Table 6 Comparison of quality among under ground part of plants with different ploidy mgeg!
it HERSE FERESE BATE B A R B REWmEE
Ploidy Content of cichoric acid ~ Content of chlorogenic acid ~ Content of caffeoyl tartaric acid Content of total polyphenols acid
2X 9.9541.07b 0.11c 3.9240.41b 30.5244.3b
4X 13.82+1. 64a 0. 25b 6. 3810. 68a 43, 75%6.7a
8X 15.24£1. 76a 0. 36a 6.914£0.72a 46.24%6. 1a
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Characteristic Comparison Among Diploid, Tetraploid and
Octaploid Plants and Obtaining of Pataploid and
Aneuploid in Echinacea purpurea L.

HUANG Huaxi' , CHEN Rong'?, YANG Yuesheng® , WU Hong®
(1. College of Biology and Pharmacy, Yulin Normal University, Yulin, Guangxi 537000; 2, College of Chinese Medicinal
Materials, Jilin Agricultural University, Changchun, Jilin 130118; 3. Guangdong Technology Research Center for
Traditional Chinese Veterinary Medicine and Natural Medicine, South China Agricultural University, Guangzhou,
Guangdong 510642)

Abstract: Via cultivation of diploid, tetraploid and octaploid plants sharing the same genome of E.
purpurea,investigating the influences of gene dosage on the vegetative and reproductive growth and
on the content of the main functional compound, seeds collected from octaploid were germinated and
the numbers of chromosomes in the root tip cells of the seedlings were counted. In order to provide
more material choices for genetic basic theory research and breeding of abundant resources of E.
purpurea. The results showed that with the increase of ploidy, plant height became shorter, leaf length
to width ratio and ray flower petal length to width ratio decreased, the numbers of tiller per plant were
all the largest in tetraploid. The numbers of capitulum and inflorescence among annual plants of
tetraploid and octaploid were significantly lower than those of diploid plants, the numbers of capitulum
and inflorescence among biennial plants were all the largest in tetraploid and were significantly higher
than the diploid and octaploid. The yields of whole plant of tetraploid were 232.6% higher than
ocaploid, the yields of whole plant of diploid were 187. 1% higher than ocaploid. The contents of total
polyphenols acid, chlorogenic acid, caffeoyl tartaric acid and cichoric acid in the above ground part and
underground part of plants of tetraploid and octaploid were significantly higher than those of diploid
plants,the contents of chlorogenic acid, chicoric acid in the aboveground part of octaploid was higher
than in tetraploid. Two in vitro plantlets grew from seeds that collected from octaploid were assessed
for ploidy state, one with 55 chromosomes and was considered as pentaploid and the other with 53
chromosomes and was certified as aneuploid. This study indicateed that octaploid was too high a ploidy
level to exhibit the advantage of yield and quality for E. purpurea,but this ploidy level still had value
when was used as parents for crossing. Tetraploid seemed a suitable ploidy level that cultivation of
tetraploid may achieve high benefit than conventional cultivation of diploid. The pentaploid and
aneuploid of E. purpurea were of value in the production and used as a bridge for genetic
improvement, and useful supplement to the creation of euploid and aneuploid materials.

Keywords: Echinacea purpurea ; tetraploid; octaploid; aneuploid



