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Fig. 2 [Effects of PEG stress on germination index and vigor index of Tagetes erecta seeds
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Fig. 4 Effects of natural drought stress on plant height (A) and ground diameter (B) of Tagetes erecta seedlings
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Fig. 5 Effects of natural drought stress on bound water (A)and free water (B)of Tagetes erecta seedlings
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Fig. 6 Effects of natural drought stress on chlorophyll a (A),b (B) and total chlorophyll (C) of Tagetes erecta seedlings
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Fig.7 Effects of natural drought stress on MDA (A),proline (B) and soluble protein (C) in Tagetes erecta seedlings
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Fig. 8 Effects of natural drought stress on activities of SOD (A),CAT (B) and POD (C) in Tagetes erecta seedlings
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Effects of drought stress on seed germination and
seedling physiological characteristics
of Tagetes erecta

MA Da-Wei, WANG Bin-Qiang, MA Yan-Jun’
(College for forestry, Gansu Agriculture University, Lanzhou 730070, China)

Abstract: [ Objective] The aim of the study is to explore the seed germination and seedling physiological charac-
teristics of Tagetes erecta under drought stress. [Method] Different concentrations of polyethylene glycol (PEG)
(2% ,4%,6%,8% and 10% ) were set to simulate drought stress. Germination rate, germination index, vitality index
and drought resistance index of Marigold seeds under drought stress were studied by germinating box. Pot experiment
was conducted to study the effects of natural drought stress from 0 d to 12 d on morphological indexes (plant height,
ground diameter) and physiological indexes (water content, membrane permeability, three enzyme activities, etc. ) of
Marigold seedlings. [ Result] The experiments showed that the germination rate , germination index, vitality index and
drought resistance index of T. erecta seeds decreased gradually with the increase of PEG concentration. When PEG
concentration was 6% , the germination rate,, germination index, vigor index and drought resistance index of the seeds
were significantly decreased, which were 46% ,14.45%,32.21% and 0. 713 lower than the control group, respec-
tively (P<C0. 05). With the increase of drought stress days, the seedling height and ground diameter of T. erecta seed-
lings increased first and then decreased, while the contents of proline and malondialdehyde in leaves of T. erecta seed-
lings showed an increasing trend. The content of soluble protein increased first and then decreased. The bound water
gradually decreases and the free water gradually increases. The total amount of chlorophyll a, b and chlorophyll first
increased and then decreased; The activities of superoxide dismutase (SOD) , peroxidase (POD) and catalase
(CAT) enzymes decreased first and then increased with water content, and then decreased after reaching the peak
value. [ Conclusion] The seeds of T. erecza under the PEG concentration less than 6% could germinate normally. T.
erecta seedlings could grow normally if the soil water content is greater than 50%.
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