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ABSTRACT

Drought is the major cause of yield reduction in the arid and semi-arid regions. Abscisic acid (ABA)
plays a crucial role in the responses of plants to environmental stresses such as drought. This experiment
was carried out as split plot based on complete random block design at research farm of University of
Zanjan, during 2016 growth season to evaluate the effect of drought and ABA on total phenol content and
some physiological traits of dragonhead (Dracocephalum moldavica L.). Three moisture regimes (well-
watered, moderate drought with delay irrigation up to -0.8MPa and severe drought with delay irrigation
up to -1.5MPa) were the main plots and five ABA concentrations (0, 5, 10, 20 and 40 uM) were subplots.
The effect of moisture regimes, ABA and their interaction were significant for the studied traits. Without
ABA application, drought stress reduced the plant total chlorophyll content, photosynthesis, stomatal
conductance, mesophilic conductivity and transpiration. ABA application reduced the studied gas
exchange traits. Overall, ABA decreased physiological parameters and seed yield by intensifying the
drought stress effect. According to the results, without ABA application, moderate and severe drought
conditions increased the total phenol content compared to the irrigation condition and application of ABA
increased the total phenol content under moderate and severe drought conditions. Since the most active
substance in dragonhead is phenolic compounds, it seems that the plant total phenol content can be
increased by applying drought condition and ABA application.
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Table 1- Some soil properties of the experimental field.

N : 0 Electrical conductivity :
(mg/kg) K (mgrkg) P %) Organic matter content (%) (ds/m) pH Soil texture
156 8.4 0.2 1.75 1.2 7.32 Sandy loam
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Figure 1- Moisture curve of the experimental field
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Table 2. Mean squares of total phenol content, photosynthetic pigments, gas exchange parameters and seed yield of dragonhead in response to abscisic acid under
different moisture regimes.

Mean Square

Total Total . Net - Photosynthetic
SOV DF  phenol Chlorophyll  Chlorophyll chiorophyll Carotenoid photosynthesis Stomatal Stomatal CO,  Transpiration Mesoph_yll water use S_eed
a content b content content conductance concentration rate conduction .. yleld
content content rate ef‘flmency
Replication 2 133" 1.48" 0.02% 2.87™ 0.03™ 0.77" 0.0001" 61.16™ 0.11% 0.0002" 44,27 47.27
Moisture levels 2 0.08™ 11.76™ 0.09™ 11.14™ 071" 25.54™ 0.0064™ 22273.87" 595" 0.002"* 7152.6™ 6762.15™
Main error 4 0007 0.19 0.01 013 0.01 0.42 0.0002 293.67 0.18 0.0001 7.44 235
ABA levels 4 002" 4.96™ 0.26™ 6.08" 0.06™ 11.38" 0.0046™ 6206.77" 2.83" 0.0005" 2294.88™ 517.71"
H *
Moisture levels® g oo 501" 017" 599" 0.03" 23.37" 0.003" 2683.22™ 319" 0.0009™ 1089.72" 52.59"
ABA levels
Total error 24 0.001 0.17 0.07 03 0.03 0.38 0.0003 122.49 0.24 0.0001 165 1.82
CV(%) 21.66 128 9.65 13.22 13.63 14.77 15.86 15.39 28.87 47.02 14.45 19.42

Ao )0 G gty Jleiol e o pxe Solas ¢l pxe Dolas 0gzg pae oS Sy sk g % NS
ns, * and **: non- significant and significant at 0=0.05 & 0=0.01, respectively.
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Figure 2. Mean comparisons of total phenol content of dragonhead in response to abscisic acid under
different moisture regimes
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Figure 5. Mean comparisons of dragonhead seed yield in response to abscisic acid under different
moisture regimes.
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