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Table 2. Analysis of variance for the foliar application effect of urea and amino acids on growth parameters of
Agastache foeniculum
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Plant Stem Leaf x Dry weight of  Dry weight of df (Sources of variation)
. . Leaf area

height diameter  number leaf shoot
44.2" 0.95™ 417" 89010.2™ 0.12" 0.098™ 10 (Treatment) Lo
2.58 0.01 0.86 10798.35 0.004 0.003 30 (Error) aslesl slas
3.99 35 6.8 7.14 7.67 9.36 () Syt 2

(Coefficient of Variation) (%)
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Table 3. Effect of foliar application of urea and amino acids on growth parameters of Agastache foeniculum
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shoot (g) leaf (g) (cm?) of leaf (cm) (cm) Treatment o5
0.436¢ 0.652¢ 122.7F 12¢ 0.32¢ 31.75¢ Control sals
0.61b° 0.893%¢ 146.9bcde 13.5¢ 0.34¢ 40.25bc 0.5 |
©)9
0.638™ 0.924° 159% 13.75% 0.38° 40.25b¢ 1 ’
-1
1.039° 1.3272 173.8° 15,52 42 46.25° 2 Urea (g 1)
0.619 0.85% 153,52 15% 0.36" 41.25% 100 5 LTl
0.593 0.8¢ 130.9¢f 13.5¢ 0.37%¢ 42.5P 200 .
Aspartic acid
0.662° 0.81%¢ 134 7%f 13.75%¢ 0.37%¢ 39.9¢ 300 (mg I
0.551°¢ 0.837% 137.200ef 12.75% 0.36" 38.5¢ 100 Sl glS
0.547¢ 0.827 143,4bcde 13¢d 0.35¢ 40.1250% 200 L
Glutamic acid
0.61b¢ 0.89%¢ 150.9Pcd 13.25 0.35¢ 39.75¢ 300

(mg 1)
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Means with similar letter(s) in each column are not significantly different at 5% probability level, using Duncan's Multiple Range test.
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Table 3. Effect of foliar application of urea and amino acids on growth parameters of Agastache foeniculum
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Dry weight of  Dry weight of Leaf area Number  Stem diameter ~ Plant height .
shoot (g) leaf (g) (cm?) of leaf (cm) (cm) Treatment L3
0.436¢ 0.652¢ 122.7° 12¢ 0.32¢ 31.75¢ Control aals
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Means with similar letter(s) in each column are not significantly different at 5% probability level, using Duncan's Multiple Range test.
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Table 4. Analysis of variance for the foliar application effect of urea and amino acids on physiological and
biochemical characteristics of Agastache foeniculum
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Table 5. Effect of foliar application of urea and amino acids on physiological and biochemical characteristics of Agastache foeniculum
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Means with similar letter(s) in each column are not significantly different at 5% probability level, using Duncan's Multiple Range test.
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Effect of Foliar Application of Urea, Aspartic Acid and Glutamic Acid on
Growth, Physiological and Biochemical Characteristics of Anise Hyssop
(Agastache foeniculum)

Rahimeh Jahani!, Abbas Hassani?*, Abbas Samadi?®
(Received: November 2016 Accepted: February 2017)

Abstract

Anise Hyssop (Agastache foeniculum) is a perennial and aromatic herb plant, belonging to the
Lamiaceae family. Its essential oil has antifungal and antibacterial properties and used in food and
pharmaceutical industries. To study the effects of foliar application of urea and amino acids on some
morpho-physiological and biochemical characteristics of anise hyssop, a pot experiment was
conducted in completely randomized design with four replications. The treatments were foliar
application of urea (0.5, 1 and 2 g/l), aspartic acid (100, 200 and 300 mg/l), glutamic acid (100, 200
and 300 mg/l) and control (no nitrogen application). The results showed that foliar application of urea
and amino acids had significant effects on growth, physiological and biochemical parameters. The
highest and the lowest amounts of plant height, leaf number and area, stem diameter, fresh and dry
weight of leaves and stems were obtained in 2 g/l of urea and control treatments, respectively. Foliar
application of urea and amino acids increased photosynthesis pigments, proline, total soluble sugars,
total protein and nitrogen content of leaves compared to control. Total protein, total soluble sugars,
proline, leaf chlorophyll and nitrogen content increased as the concentration of amino acids increased.
Overall, the findings of this study showed that foliar application of 2 g/l of urea was the most effective
treatment for the studied characteristics however amino acids through improvement of growth and
physiological characteristics can be used as new sources of nitrogen for plant nutrition.

Key words: Agastache foeniculum, Amino acid, Foliar spraying, Nitrogen, Protein
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