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Breeding of Erigeron breviscapus triploid and observation of biological properties
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Abstract: Objective To breed Erigeron breviscapus triploid and evaluate the important biological properties of triploid Erigeron
breviscapus. Methods Tetraploid doubled by colchicine was hybridized with diploid cultivar to get the E. breviscapus triploid; The
ploidy of E. breviscapus was identified by the chromosome number. The morphological charcteristics of E. breviscapus triploid in the
field were observed and scutellarin was tested by HPLC. Results Through hybirdization of diploid cultivar and tetraploid, E.
breviscapus triploid (2n=3x=27) was obtained successfully. Compared with its parents, the plant height, leaf length and width, number
of petals, stoma size of E. breviscapus triploids are larger than those of E. breviscapus diploids, but less than those of E. breviscapus
tetraploids. However, leaf number and flower diameter of E. breviscapus triploids are better than those of the parents. The plant of E.
breviscapus triploids grew vigorously, and the content of scutellarin (1.38%) is lower than that of E. breviscapus tetraploids (1.51%)
and higher than that of E. breviscapus diploids (1.22%). However, the yield of E. breviscapus triploid is obvious higher than that of E.
breviscapus diploid with 2.14 times and E. breviscapus tetraploid with 1.84 times. Conclusion The content of scutellarin in E.
breviscapus triploid bred by hybridizing E. breviscapus diploid and E. breviscapus tetraploid is lower than that of E. breviscapus
tetraploid, while is much higher than that of E. breviscapus diploid. E. breviscapus triploid is an ideal and important one with the
development and utilization value based on the characteristics mentioned above.
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Fig.1 Chromosome numbers of diploid (a), triploid (b), and tetraploid (c) E. breviscapus
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Table 1 Observation of morphology in different ploidy of E. breviscapus and comparison of its significant differences
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A%k 44 B 49 A 153.46 B 26.06 B 3923 A 144 B 100B 3.83B
N 30C 27B 123.90 C 25.06 B 27.24C 126 C 6.2C 2.16 C
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F 1 12,97 74.00” 20.38" 6.65 22.26" 1527 73.00” 65.33"

TRTR Fon=10.9 KT FERWEY, FAARRATRERESEE (P<0.05)

" means extreme difference at Fo,;=10.9 level, diffrent letters in same colum mean significant difference at P<0.05 level
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Table 2 Yield of different ploidy of E. breviscapus
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Fig.2 HPLC chromatograms of scutellarin reference

substance (A) and sample (B)

R 2 ORI H 1.513 4%, Ak Hk
JEARRRERR, h 1.3822%; A EMIbRERAL, h
1.215 7%. AFfEEER BEES 4R YR, 1T
= ORM BRI TERG g, At B
3 itig
30 =FBHRAISHREENS FEHRME

AW DI AL I F ARG, 2 (et
Hd R ARt s w B s A
T ARINRE, 20 MR AR BRI 1) 3 -5 B
AR, B2 TR IR 2 40 A O RIZH 2R 28 T (115K
HUWRIAR. 2, HERETHE M. =54
YR THAA S EEICRER DR A, W
RIS U IR 2% B B R E A K (R 2Rl 34710,

AW IS AR ISR DU A A Ak
FAL T, BRI B AT S k. X%
SAEARAT SR AE R AR R PO ER , = AAA
FEAR AR S, REREI Fr BOR SR AR 7 EAR S8 I 8
T REE AR 4R . XA, JT %A
F2 T2 A3 S b A T R 4
FEAS RV B8 B v P de v, AE RN ZE IR IRkT 460,
SAERKT A AR AR AR T 2 e
PERE BRI R, IR EE A B B R TR
A PR RRAR B S Y, B K R T
Ao S I M) A
32 MRTBEHRSESEERPHTH

II 3R O FE R RACM E B AR, fed
TR BN, SCE AL IR MRS, TR
F RIS, &I Y7 P FE M 0 i 55 2 998 T S50 A i L
I 3 R (1 R 2,

YHMPITES S REEAE G, RA T & 21k
Oy ARSI I E g5 IR, KT A
TAER. AR DURHARERRAT 35 LR M
1.22%- 1.38%- 1.51%, I a5 &35 bl £ P34

MR, PUFEAR R T Ak, S DU A4k
B T e — 3

SIMAT RS I AR, T A B g A
RUE, 1 RS RAE AR . AL
W3 AMEEAT SACREE T A iR, B K
B RCE B EAR IR, RN R T BEALIX 2 et
FLOGBREALIORE G 1 P8 22 57 RN N DR 310 B )
S, 3 AMETEI 8 O F RN ZE R NOK R Bin
HeRIk I 2 5,

KT B AL kT 51 L FE IR RIS VR X 1 T 1
M5 75 42 AT 35 £ 3 A I AT G 2 A 1Y 3R Gk s
DNA FBARIL, 752 1A i e (R 4L o
HEANELS, ARZAT R . R B
SKIHPESEAAL R . ST AL REN T R L3R
SR A R AR
3.3 MEHZEREMEIR

MRS 3 AN PERLPR F ) AR A DU UL 2 EE
B, DUAE AR AN = 3% AAEL IR AE FH T #8 R AT AR 1)
T WAE R AEVEREYE, A DL A R
VANSIE VA -5 (5w o I R U V<1 M2 e
WA FAE, R BF RIS, BRI
FORE L 15 e g VK o [ P (S S P S
L B e 2e AR TEIR W] A0+ A ARG £
(SRR U ER /SR TS =/ et (g | VN G
TG 2.14 £ DURE AT 1.82 £, it R
1P LAY SAE T it 1 E 2B

BEAh, BAR =T SACR AT, EA5
AEFG, MM AT R R e R %
HOEARREARAR, IXSE RGO AT e 2D
B BRI, AR PR

S 30k

[1] 2w, mrFZE M) =r: B AR, 1990.

[2] HECE. AT R4S ST OO ER 31 61 [J].
B IIR, 1991, 10(3): 155-157.

[3] ZEBAR, 25000k, JREUBr. 4T SAiE a7 I FE I
RS SIGRTTT [7]. SERPE2E4%K, 1998, 11(2): 10.

[4] 5Kk A, TREBE AKOT. KT AN B AN DG b N
T[], I RS R R BE 2 4%, 2001(51): 197.

[5] & Bk BEALSE, BT W, S ITRIEMPIEE ().
FREEZY, 2005, 36(1): 141-144.

[6] £ 5 T RAEFETHIEIT G R 469 1R
[J]. "H#24, 1983, 14(1): 33-34.

(71 BUES, i, WEE, & JTSenr iR 132



L)

Chinese Traditional and Herbal Drugs

FaE ESH2201E5H *995 ¢

[10]

(1]

[13]

[14]

[16]

[17]

WA TRONEE [J]. =R 224, 1983(6): 15-19.
IRMS . KT 30 FR LG BUORIA VA T s B A A 2T 4
Mg [J]. Wb E v, 2006, 28(8): 10-11.

FOCHE, B, ARORTK, R KRS R
RSN ], B E2y, 2001, 32(12): 1119-1121.
RN, koI, TAVE, S5 AT SRACTEHIZE A IR 4y
BT [J]. 2, 1985, 16(5): 7-9.

MoFR, e, REAL, & I SR
ERE [7]. HhE BRI THE, 2003, 22(1): 8-11.
AW, EAM, EEE. SR GER B
EEM EREX [J]. sEYTTE, 2007, 29(1): 38-42.
2= W, SRR B CERSA T EE R
45 [0). E&EAR, 2007, 27(2): 571-678.

AL MW R R EARAR M) dbat B
fit, 1982.

M, sk 2, B E.
FHITR RN E=R [J]
22(3): 37-41.

TEKK, AR, mF5HME, 55 HPLC ¥ [A I AN IR
X AT s 401 4 P SUR & (1], Ak
&, 2009, 29(3): 416-419.

Hegarty M J, Hiscock S J. Genomic clues to the evolutionary

TR RO 8 R s AT 2 A
R B 2 KA S ), 2001,

(18]

(23]

success of review polyploid plants [J]. Curr Biol, 2008,
18: 4352-4441.

Liu B, Xu C, Zhao N, et al. 2009. Rapid genomic changes
in polyploid wheat and related species: implications for
genome evolution and genetic improvement [J]. J Genet
Genom, 36(9): 519-528.

BOH. s g ML 2 B dBRT BHEH
JiAL, 1998.

SOCte, B, SROGTE, S RETRER IS RN
AEREEAOY M (D). P2y, 2001, 32(12): 1119-1121.
TRNAR, TRICEe, B, S AT RAEBHIZE 1K 23
BUGE )] P24, 1985, 19(5):7-9.

Luca C. The advantages and disadvantages of being
polyploid [J]. Nat Rev Genet, 2005, 6: 8352-8461.
REZE, MERAE, & . M2 RIS R
YieE X [1]. HhEEZY, 2010, 46(6): 1000-1006.

Gao S L, Chen B J, Zhu D N. In vitro induction and
identification of autotetraploids of Scutellaria baicalensis
[J]. Plant Cell Tiss Org Cult, 2002, 70: 289-293.

Chen J. Genetic and epigenetic mechanisms for gene
expression and phenotypic variation in plant polyploids
[J]. Annual Rev Plant Biol, 2007, 58: 3772-4061.



