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Table 1 Comparison of germination rate and germination
potential between Heleniun autumnale and Echinacea purpurea

Moench under different sowing ratio %

A>3 Heleniun autumnale W% Echinacea purpurea

s RHFE RIFH RHFE RIS
Treatment Germination Germination Germination Germination
rate potential rate potential
40+0(CKD) 71. 60ab 63. 13ab
25+15 62.17b 60. 72ab 80. 91a 72. 87a
20+20 77.19a 67. 40a 82. 06a 65. 95b
15425 63. 65b 57.51b 82. 84a 69. 91ab
0+40(CK2) 70. 44b 68. 60ab

IS RRNEF R 2R BEF (P<0.05), FH.
Note ; Different lowercase letters in the same column indicate significant differ-

ence at 0. 05 level,the same below.

TTRY = =5
*2 HOHERRBYEEVENRLER
Table 2 Comparison of biomass between Heleniun autumnale and Echinacea purpurea
Moench seedlings under mixed sowing
il g REE R T AR R
Treatment Aboveground fresh weight/g Root fresh weight/g Leaf area/cm? Root to shoot ratio

HE 035 (B R Helentun autumnale (Planted separately) 0.527 5B 0. 244 0b 4. 207 3B 0. 487 5a
W% GR A Heleniun autumnale (Mixed cropping) 1. 034 0A 0.492 8a 7.352 3A 0. 485 3a
PABR 3G (BAF) Echinacea purpurea Moench (Planted separately) 0. 388 1a 0. 118 5a 6.492 Oa 0. 306 7a
A3 GBA) Echinacea purpurea Moench(Mixed cropping) 0.392 4a 0.138 0a 5.536 7b 0. 358 5a

RSB E AR KRS F8Fom 2 74k 82 (P<0. 0D,

Note:; Different capital letters in the same column indicate highly significant difference at 0. 01 level.
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Table 3 Comparison of pigment content between Heleniun autumnale and Echinacea purpurea
Moench seedling under mixed sowing mge g !
Aby MR a B HRE b SR XHF FRATR MR R
Treatment Chlorophyll a content Chlorophyll b content Carotenoid content Chlorophyll content
HE 035 (B R Helentun autumnale (Planted separately) 1.397 7a 0. 653 3a 0.233 3a 2.051 0a
HE0 35 QR AR Heleniun autumnale (Mixed cropping) 1. 378 0a 0.644 7a 0.217 3a 2.022 7a
PABR 35 (B Echinacea purpurea Moench (Planted separately) 0.725 3a 0.296 7a 0.104 Oa 1. 022 Oa
AL 35 GRA) Echinacea purpurea Moench (Mixed cropping) 0. 766 3a 0. 314 3a 0.111 Qa 1. 080 6a

85



- EHIEF - 4w

HF B L 2017003):80~87

2.4 IRIEXIHE LSRG LR AR E IR H

T ROAR 252 1 BR B9 O B A5 A B L AR
(A R DU F17K T B R i [ AR 5 SR AR B
By K REE IR BR R NEER E B AR
BRI AR 4 TR IR Y M0 B AR R TE ) LA
BERINT 2450, UL BT IRFN T 3O 30 SR AR
ESLMIE STIVEZR: VNI ETSRSE /e Ry Ny
F ) MAARAGIR AT NRF SRR EF AR E
RFXFAA R AT T R RA K,

R4 HOREMRRERTHE

EESEDL A

Table 4 Comparison of root activity between Heleniun
autumnale and Echinacea purpurea Moench

seedling under mixed sowing

AbE WA S

Treatment Root activity
> 38 (BT Heleniun autumnale (Planted separately) 0. 007 5b
HE0 35 QR AR Heleniun autumnale (Mixed cropping) 0.009 3a
VA3 (BAF) Echinacea purpurea Moench (Planted separately) 0. 008 0a
5535 GRAP) Echinacea purpurea Moench (Mixed cropping) 0. 008 8a
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Abstract: To compare the physiological indexes of Heleniun autumnale and Echinacea purpurea Moench from seed
germination to seedling growth, which were planted by hybrid or single way. The results showed that under the
hybrid condition, Heleniun autumnale seed germination was inhibited, while Echinacea purpurea Moench seed
germination was promoted, The ground weight, root weight and leaf area of Heleniun autumnale in hybrid were
significantly or very significantly higher than single, which were 1. 96,2. 02,1. 75 times, The leaf area of Echinacea
purpurea Moench in hybrid was significantly lower than single, The root activity of Heleniun autumnale in hybrid
was significantly higher than single, which was 1. 24 times, The pigment content of both had no significant change,
Comprehensive performance indicators,it was beneficial to seed germination of Echinacea purpurea Moench when
both seeds mixture. When hybrid seedlings, Heleniun autumnale had a competitive advantage.

Keywords : Heleniun autumnale ; Echinacea purpurea Moench ; germination rate; physiological indexes;competition
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