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Article Info ABSTRACT
Avrticle type: Background and Objectives: One of the important needs in agricultural
Full Length Research Paper  planning in order to achieve high yield and optimal quality, especially in
the case of medicinal plants, is the evaluation of different methods of plant
Article history: nutriti_op. Also, the use of Qanofertilizers in agriculture is one of the most
Received: 02.19.2023 peneflc_lal method_s _of feeding pllants. The use_of nanofe_rtlllzer_s Ieads. to
Revised: 04.25.2023 increasing the efficiency of nutrient consumption, reducing soil toxicity,
Accepted: 05.10.2023 minimizing the negative effects of excessive fertilizer consumption, and
reducing the frequency of fertilizer application. Therefore, considering the
medicinal importance of Lallemantia, a research was conducted to

Keywords: investigate the effect of iron nano-fertilizer and zinc nano-fertilizer on
Antioxidant activity, some traits of this medicinal plant.

Flavonoid,

Lallemantia,

Materials and Methods: Factorial experiment was conducted in a
randomized complete block design with three replications at Shahid
University of Tehran. The treatments consisted of nano-iron at four levels
(0, 1.5, 3 and 4.5 g.I"") and nano-zinc at four levels (0, 1.5, 3 and 4.5 g.I").
The source of iron fertilizer used was 9% iron chelate nanofertilizer and the
source of zinc fertilizer used was 12% zinc nanofertilizer, which was used
as foliar spraying in the above concentrations. In this study, traits such as
plant height, number of nuts per plant, leaf dry weight, chlorophyll a, b and
carotenoid, total phenol, total flavonoid and antioxidant activity were
evaluated.

Nano-fertilizer,
Total phenol

Results: The results showed that the highest plant height (41.3 cm) was
obtained using 4.5 g.I* of nano-iron fertilizer. Application of 1.5 g.I*
nano-iron and 3 g.I" nano-zinc increased the number of nuts in plant
(593.3) and carotenoids in this plant. The highest leaf dry weight (3.6 g per
plant) and chlorophyll b (3.7 mg.g™ fresh weight) concentration were
obtained by using 4.5 g nano-iron and 4.5 gl nano-zinc. The
concentration of chlorophyll a was also increased by application of 3 g.I*
nano-iron and 1.5 g.I"* nano-zinc. The use of nano-iron improved total
phenol production and the antioxidant activity. While the lowest amount of
antioxidant activity (94.47%) was observed in the control treatment.
Finally, the use of 4.5 g.I"* nano-iron and 3 g.I" nano-zinc increased total
flavonoid (81.6 mg.g™) in this plant.
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Conclusion: In general, the use of higher levels of iron (4.5 g.I') and zinc
(3 g.I* and 4.5 g.I?) resulted in the best results in the growth and
phytochemical characteristics of Lallemantia compared to not using these
fertilizers. Therefore, by using appropriate amounts of iron and zinc
nano-fertilizers, in addition to reducing fertilizer consumption and reducing
environmental pollution, it is possible to improve the quantitative and
qualitative characteristics of Lallemantia medicinal plant.
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Table 1. Some physicochemical parameters of the soil used in the experiment.
Mn Cu Zn Fe K P ) 055 ) oS EC " il Gas
Organic ds.m® Depth
(mgkg™) N (%) carbon (%) ( ) Texture (cm)
2648 308 270 6.63 383.67 26.60 0.11 111 151 8.10 e 0-30
Sandy loam
6.42 150 096 741 24669 1245 0.04 0.41 141 8.31 e 30-60
Sandy loam
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Table 2. Variance analysis (mean squares) of the effect of iron nanofertilizer and zinc nanofertilizer treatments
on some traits of Lallemantia royleana Benth.
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Fig. 1. Mean comparison of the simple effect of (a) iron nanofertilizer and (b) zinc nanofertilizer on plant height.
(The means with at least one similar letter are not significantly different).
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Fig. 2. Mean comparison of the interaction effect of zinc nanofertilizer and iron nanofertilizer

on the number of capsules per plant.
(The means with at least one similar letter are not significantly different).
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Fig. 3. Mean comparison of the interaction effect of zinc nanofertilizer and iron nanofertilizer on Leaf dry weight.
(The means with at least one similar letter are not significantly different).
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Fig. 4. Mean comparison of the interaction effect of zinc nanofertilizer and iron nanofertilizer
on chlorophyll a concentration.
(The means with at least one similar letter are not significantly different).
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Fig. 5. Mean comparison of the interaction effect of zinc nanofertilizer and iron nanofertilizer
on chlorophyll b concentration.
(The means with at least one similar letter are not significantly different).
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(The means with at least one similar letter are not significantly different).
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Fig. 7. Mean comparison of the simple effect of iron nanofertilizer on total phenol.
(The means with at least one similar letter are not significantly different).
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Fig. 8. Mean comparison of the interaction effect of zinc nanofertilizer and iron nanofertilizer
on total flavonoid.
(The means with at least one similar letter are not significantly different).
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Figure 9. Mean comparison of the simple effect of iron nanofertilizer and zinc nanofertilizer
on antioxidant activity.
(The means with at least one similar letter are not significantly different).
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