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Effects of Saline-alkali Stress on Seed Germination of
Artemisia sieversiana and A. lavandulifolia under Different Temperatures
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Abstract: In  this study, the effects of saline-alkali stress on seed germination characteristics of two common
Artemisia species from the Songnen grassland-Artemisia sieversiana Ehrhart ex Willd. and A. lavandulifolia
DC. were investigated under three groups of different day/night temperature conditions (5/15°C, 15/25°C, and
25/35°C). Four concentrations (0, 12. 5, 25, and 50 mmol-L ™" of neutral salt (NaCD, alkaline salt (Na:CO3),
and composite saline-alkali solutions (NaCl+Na:CO3) were simulated to assess germination percentage, germi-
nation rate, and germination potential. The results indicated that seed germination in both A. sieversiana and
A. lavandulaefolia was significantly influenced by temperature, saline-alkali stress, species, and the most
interactive effects (P<C0.05). The germination percentage rate, and potential of A. sieversiana seeds first
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decreased and then declined with the increase of temperature, and the optimal germination temperature condi-
tion was 15/25°C. A. lavandulifolia exhibited declining germination indicators with the increase of tempera-
ture, showing optimal performance at 5/15°C. The germination capacity of A. sieversiana seeds decreased with
increase of the concentration of the three saline-alkali solutions under all the tested temperature treatments, and
was significantly lower than CK at medium-high concentrations (P<C0.05). The germination characteristics of
A. lavandulifolia seeds increased first and then decreased with the increase of the concentration of three saline
alkali solutions at low temperature. Treatment with 25. 0 mmol-L ™! single salt solution (NaCD, 12. 5 mmol-L™!
single alkali solution (Na:CO3), and mixed saline-alkali solutions (NaCl + Na:CO3) significantly promoted
seed germination compared to the control (P<C0.05). At low concentrations across the three solution types,
both species showed no significant differences in germination performance. However, under stress with high-
concentration of mixed saline-alkali solutions resulted in markedly lower germination rates compared to indi-
vidual salt or alkali treatments. Additionally, the interactive effects of saline-alkali stress and temperature

exerted dual inhibitory impacts on seed germination.
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Table 2 Three-way ANOVA of the effects of temperature ('T), salt-alkali concentration (SA), and plant species (P) on seed

germination percentage, germination rate and germination potential

Wi A Stress A8 5K A Source K 3% Germination percentage & ZF % Germination rate & %% Germination potential
SA 24.0517 29.274™ 70.541"
T 25.1717 40.403™ 16.519"
P 1910.655™ 2392.147" 1308.794™
NaCl SAXT 3.800" 4.952" 2.679"
TXP 77.659™ 70.367" 77.395
SAXP 37.748™ 45.674" 14.249™
SAXTXP 10.133" 8.127" 2.611°
SA 61.212" 62.630" 56.464"
T 140.319™ 176.884™ 54.983"
P 427.001" 491.4017 878.027™
Na,CO, SAXT 17.652" 19.548" 3.746°
TXP 1.175 2.371 42.173"
SAXP 2.069 0.861 40.625™
SAXTXP 61.212" 62.630" 5.886"
SA 20.653" 20.507" 34.746™
T 189.260 215.361" 77.919"
P 1974.438™ 2223.004™ 515.633™
NaCl+Na,CO, SAXT 7.883" 5.474™ 1.143
TXP 74.826™ 60.674" 37.275"
SAXP 114.781™ 152.614™ 54.446"™
SAXTXP 11.070™ 7.809™ 2.460

TE < 32 RO Sy =D 07 25 40 TP B F (R R a3 30 3608 25 5 3 PR Pl P<20. 05 T P<<0. 01
Note:Data in the table are F values by three-way ANOVA, * and ** indicate significant difference at the 0. 05 and 0. 01 level
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Fig. 1 Effects of temperature and saline-alkali treatment (type/concentration) on the germination percentage of A. sieversiana
and A. lavandulifolia
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Note: Different capital letters indicate significant differences between different concentrations of stress types at the same temperature at the 0. 05
level; different lowercase letters indicate significant differences between different temperatures under the same concentration treatment at the 0. 05
level; *, ** s#*xindicates that the difference between different types of saline alkali solutions at the same temperature is significant at the 0. 05,
0.01,0.001 level, respectively. The same as below
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Fig.2 Effects of temperature and saline-alkali treatment (type/concentration) on the germination rate of A. sieversiana and A.

lavandulifolia
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Fig. 3 Effects of temperature and saline-alkali treatment (type/concentration) on the germination potential of A. sieversiana and
A. lavandulifolia
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