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Table 1) Variance Analysis of proline, potassium, phosphorus and nitrogen content of leaf tissue in four levels of

drought stress and control

mean of squares
Source of variations df . . .
phosphorus potassium proline nitrogen
Drought stress levels 4 0.83 s 0.03 s 0.03 s 0.16s
Error 10 0.005 0.0006 0.0002 0.0003
CV (%) - 7.69 1.64 4.47 1.85

**: significant at 1% level of probability
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Table 2) Changes in proline, potassium, phosphorus, nitrogen, and thermal shock protein in leaf drooping leaves in

four levels of drought stress

Severity of drought stress proline (uM/dry weight) potassium (mg/kg) phosphorus (mg/kg) nitrogen (mg/kg)
85% FC 0.27¢ 153b 1.33b 1.13b

9 37 . .
75% FC 0.37b 151 b 0.90c 0.90c
50% FC 0.37b 146 ¢ 0.60 d 0.80d
25% FC 0.43a 143c 0.30e 0.77d
Normal irrigation 0.14d 1.70a 1.60a 1.33a
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All numbers followed by similar letter are significant in 5% probability level
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Table 3) Correlation coefficients of the studied traits in Ferns by using
Pearson Correlation Coefficient

Characteristics Phosphorus Potassium Proline
Potassium -0.92**
Phosphorus 0.87** -0.91**
Nitrogen 0.95** 0.91** -0.96**
**: significance at 1% probability level NA cb..d 031y e e
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Table 4) Changes in HSP expression in drought stress conditions and t-test at two levels of p-value <0.05 and p-value
<0.01 for comparison with control treatment

Severity of drought stress

25% FC

50% FC 75% FC 85% FC

HSP 15.76%*

19.42%% 17.12%% 18.97%*
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el

** indicates the significant differences between the traits in with control at the probability level of 1%. The 1 and | mark represent an

increase and decrease in gene expression.
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Abstract  Plant cells have evolved to understand the various signals in Keywords

their surroundings and respond to them by modulating the expression of e Echinace purpurea
genes. Drought is a natural and recurrent climatic feature in most parts of ¢ heat shock protein
the world and plays an important and limiting role in crop yields. In this * ?P'?P'C stress

* rolin

study, to ensure the stress on the medicinal herb of coneflower (Echinacea
purpurea), the proline, potassium, phosphorus and nitrogen content of the
leaves were evaluated in a completely randomized design with three
replications, each of which was repeated in three pots. Also, expression of
heat shock proteins in leaf tissue under four levels of drought stress
irrigation at 25%, 50%, 75% and 85% of crop capacity was evaluated. The
results showed a significant increase in the amount of proline, potassium,
phosphorus and nitrogen in leaf tissue. Also, examination of thermal shock
protein expression using Real-Time PCR indicated that drought stress
significantly increased expression of heat shock protein in all studied
treatments, which also proved the changes caused by stress. In general, the
coneflower plant resists some degree of resistance using of some protective
mechanisms, such as increasing proline and heat shock proteins content.
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