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Effects of NaCl Stress on the Seed Germination of Echinacea purpurea Moench

ZHANG Hong-ling (Tangshan Garden Scientific Institute, Tangshan, Hebei 063000)
Abstract
on E. purpurea seeds was carried out by five different concentrations of NaCl solution. The seed germination situation was observed, germination

[ Objective ] To research the effects of NaCl stress on the seed germination of Echinacea purpurea Moench. [ Method | Stress treatment

number was recorded. The germination potential, germination index, vital index, seed fresh weight, radicle length and embryo length were ob-
tained. The salt tolerance level and seedling vigor of E. purpurea seeds were detected. [ Result] Within a certain range, E. purpurea seed germi-
nation rate enhanced with the increase of salt concentration slightly. Salt concentration greater than 34 mmol/L hindered the seed germination;
when salt concentration was at 102 mmol/L, the radicle and embryo of seedlings showed browning. NaCl solution significantly inhibited the germi-
nation potential, germination index, vigor index and seedling vigor, at the same time delayed the initial seed germination time. [ Conclusion] Ac-
cording to the water soluble salt of soil classification, E. purpurea could directly planted on mild saline soil in Hebei Province, but soil improve-

ment was needed for medium saline soil and above, so as to ensure the normal growth of E. purpurea.

Key words Salt stress; Echinacea purpurea Moench; Seed germination; Seedling growth
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Fig.1 Curves of E. purpurea germination under NaCl stress
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Table 1 Effects of NaCl concentration on the seed germination of E.purpurea

NaCl ¥¢ & KR B2 RHIRE P
NaCl . A A o 5 JI48%K

all concentration Germination Germination Germination Vital ind
mmol/L rate // % vigor // % index tal mdex
0(CK) 76.67+£3.33 aA 44.44+5.09 aA 18.80+1.60 aA 85.08+16.59 aA
17 78.89+£1.92 aA 30.00+8.82 bB 15.47+3.08 bAB 49.78+16.80 bB
34 81.56+8.39 aA 28.89+3.85 bB 13.85+0.84 bB 31.17£3.99 beB
68 66.22+6.67 abA 14.44+5.09 cC 9.34+0.74 ¢B 18.29+6.36 cdB
102 55.78+13.88 bB 1.11+1.92 dC 5.68+1.42 dC 3.41+0.85 dC

TE AR NG TR RARBRIRITE 0.05 7KF-28 5 3, AN AIRS FREF R AR BIAITE 0.01 7KF-28 5B 2%
Note ; Different lowercases in the same column indicated significant differences at 0.05 level between treatments ; different capital letters in the same column in-
dicated extremely significant differences at 0.01 level between treatments
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Table 2 Effects of NaCl concentration on the seed fresh weight, em-

AE PR ZF AT ZF A RE 5 0] IR 22 18 A%, AR A HE 15 %] 1R
HHZE 540, LA B IR I BE Ak, ] W, 7 —
Goth + EARIRA SR AT B R T A, S5 AR Kl 2 B
il SIRARAE L, R ZE xR SRR

bryo and radicle length of E. purpurea

NaCl ¥ i T JRAR K B WRZE K B . s

NaCl concentration Fresh weight Radicle length  Embryo length 3 #itEitie

mmol/L g cm cm KAER KRR ERE B S8 BURTEN R T & %
0(CK) 0.64+0.03a  2.67x058a  1.83x55a R, o X N
17 0.56+0.09 a  1.83+0.29 a 1.33+4.0 b B TR AR, 20 B S e T Fh 7 & 2R L5 LA R A
: T L P
102 0.18£0.06 ¢ 0.50+0 d 0.10+5.5 d TKIEPEER B B < 2%o0, B NaCl ¥ 34 mmol/L B AT L IF % 8

T AR/ NG FREFOR AR AE 0.05 /K27 B3, ARRES 71k
FRALIRIRIE 0.01 7K -2 S b ik 3

Note ; Different lowercases in the same column indicated significant differ-

ences at 0.05 level between treatments ; different capital letters in the

same column indicated extremely significant differences at 0.01 level
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Fig.5 Changes of free proline content of S.heteroptera seedling
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