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The effect of foliar application of iron on some biochemical and photosynthetic
characteristics of Holy basil (Ocimum sanctum)
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ABSTRACT

Holy basil (Ocimum sanctum) is one of the important medicinal plant belongs to Lamiaceae family. In order to
evaluate the effect of foliar application of iron on iron and chlorophyll contents and photosynthetic parameters of
holy basil, an experiment was conducted at research farm of Department of Horticultural Science, Shahid Chamran
University of Ahvaz based on randomized complete block design, with six treatments and three replications. The
treatments were control, nano iron chelate (0.5, 1 and 1.5 g.I") and iron chelate (1 and 1.5 g.I™) fertilizers. The results
showed that the effect of foliar application of iron fertilizers was significant on iron and chlorophyll contents,
stomatal conductance, transpiration, net photosynthesis and quantum vyield. The highest iron content, stomatal
conductance, transpiration and quantum yield were observed in plant sprayed with 1 g.I" nano iron chelate. The
highest values of chlorophyll, cartenoid and net photosynthesis were obtained in plant sprayed with 1.5 g.I™* nano iron
chelate. The lowest values of mentioned traits were observed in control treatment. Eugenol, 1,8-cineol and methyl
chavicol were the main oil components. Overall, in regard to obtained results, for increasing mentioned traits of holy
basil, foliar application of nano iron chelate with 1 g.I™" is recommended.

Keywords: chlorophyll, Holy basil, iron, net photosynthesis.
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Table 1. Physical and chemical properties of field soil (0-30 cm)

Texture H EC Organic matter Total N P K Fe Zn  Mn Cu
P (ds.m?) (%) (%) mg.kg™
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Table 2. Analysis of variance of Fe content, ¢
(Ocimum sanctum)

hlorophyll and photosynthesis parameters of holy basil
under Fe fertilizer treatments
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Table 3. Comparison means of Fe content, chlorophyll and photosynthesis parameters of holy basil
(Ocimum sanctum) under Fe fertilizer treatments
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Table 4. Correlation between physiological traits of holy basil (Ocimum sanctum)

No. Traits 1 2 3 4 5 6 7 8 9 10 11
1 Fecontent 1

2 Chlorophyll a 0.74™ 1

3 Chlorophyll b 0.69” 0.937 1

4 Total chlorophyll 075" 099" 096" 1

5  Carotenoid 073" 0767 066" 074" 1

6 Stomatal conductance 055" 042™ 036™ 041™ 049™ 1

7  Transpiration 0.60” 0.43™ 0.40™ 043™ 045™ 0947 1

8  Net photosynthesis 074" 083" 0797 083" 0717 045 045 1

9  CO, under stomatal -0.03™ -0.30™ -0.27™ -0.29™ -0.19™ 0537 045" -041™ 1

10 Water Use Efficency 0.26™ 049 046" 049" 036™ -0.33™ -0.38™ 0647 -092™ 1

11 Light Use Efficency 073" 082" 079" 083" 068" 040® 042™ 0977 -040™ 0637 1

Aoy ) 50 Jloisl mdaw )5 (gl fae g lo pme Dglis g i 5 4 FF g * s

ns, * and **: non significant, significant at 5 and 1% , respectively.
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Table 5. Essential oil components of holy basil (Ocimum sanctum) under Fe treatments

P
©

Retention time  Retention index Components

Control

Fe Chelate fertilizer Fe Nano chelate fertilizer

1 15 0.5 1 15
1 4.82 789.6 Isovaleric acid 0.16 0.14 0.10 0.16 0.11 0.14
2 4.86 908.8 a-pinene 1.40 1.28 0.98 141 0.99 1.23
3 6.12 967.2 B-phellandrene 1.18 0.98 1.01 1.05 1.02 0.93
4 6.73 969.4 Comphene 0.58 0.51 0.50 0.52 0.49 0.47
5 6.79 972.9 B-pinene 2.57 221 2.25 2.27 2.19 2.09
6 6.97 989.2 B-myrcene 0.75 0.67 0.67 0.67 0.64 0.62
7 7.64 1039.2 1, 8-cineole 24.79 22.12 22.19 2162 2091 20.53
8 7.85 1052.5 0-Cymene 5.24 5.02 5.14 5.08 4.92 3.92
9 8.03 1064.7 Carene 0.16 0.12 0.15 0.11 0.13 0.14
10 8.19 1037.7 Sabinene hydrate 0.43 0.36 0.45 0.56 0.47 0.41
11 8.64 1104.0 Linalyl acetate 0.18 0.13 0.17 0.18 0.15 0.20
12 9.12 1138.5 Limonene 0.21 0.25 0.21 0.24 0.22 0.26
13 9.67 1174.8 Terpineol 0.40 0.34 0.30 0.30 0.31 0.53
14 9.83 1185.5 Terpinene 0.37 0.28 0.32 0.25 0.29 0.31
15 10.01 1198.5 a-Terpinyl 1.36 1.28 1.25 1.24 1.25 1.26
16 10.10 1207.9 Methyl Chavicol 11.37 11.82 11.89 12.00 11.03 1221
17 10.21 1210.8 Casmene 0.10 0.13 0.10 0.15 0.11 0.12
18 10.88 1257.6 Chavicol 1.01 0.87 1.04 0.95 1.05 0.98
19 12.28 1375.9 Eugenol 30.29 3271 32.17 29.43 3327 29.13
20 13.14 1409.2 Methyl eugenol 1.06 1.02 1.15 1.22 1.19 1.09
21 13.27 1439.0 Caryophyllene 0.86 0.93 0.97 1.12 1.02 0.94
22 13.35 1448.3 a-Farnesene 0.27 0.30 0.31 0.36 0.33 0.31
23 13.46 1455.3 B-Sesquiphellandrene 0.34 0.39 0.36 0.44 0.40 0.56
24 13.56 1463.2 B-Farnesene 1.68 1.62 1.83 1.97 1.95 1.69
25 13.89 1500.8 Germacrene D 0.94 0.91 0.99 1.13 1.04 0.98
26 14.14 1523.2 Bisabolene 5.77 6.85 6.66 8.06 7.30 7.50
27 14.53 1568.3 a-Bisabolene 4.43 4.59 4.79 5.48 517 4.84
28 15.12 1601.0 Phenole 0.16 0.25 0.19 0.20 0.23 0.44
29 15.41 1605.1 Caryophyllene oxide 0.18 0.29 0.21 0.23 0.28 0.31
30 15.74 1632.6 Cyclohexane 0.10 0.09 0.09 0.12 0.11 0.13
31 16.15 1673.6 Spathulenol 0.19 0.22 0.18 0.22 0.22 0.26
Total 97.85 98.68 98.62 98.74  98.79  94.53
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