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Article Info ABSTRACT

Article type: Background and Objectives: Diatomite is a mineral rich in silicon, with
Full Length Research Paper  porosity greater than 80% and very low contamination, making it
environmentally friendly and suitable for improving soil stability. When
combined with organic fertilizers such as animal manure, diatomite can

Article history:

Received: 07.01.2024 enhance fertilizer efficiency and crop performance. In agricultural
Revised: 01.06.2025 systems, especially for medicinal plants, optimizing plant nutrition is
Accepted: 01.07.2025 essential to achieve high yield and desirable quality while preserving

the environment, minimizing erosion, and maintaining biodiversity.
Therefore, this study aimed to evaluate the combined effects of manure

g‘?g:glrﬁz:maka . and diatomite on growth, physiological traits, and nutrient content of
Nitrogen, & leaves in Nigella sativa L. (black cumin).

Phosphorus,

Plant Height, Materials and Methods: A greenhouse experiment was conducted using a
Spad factorial arrangement in a randomized complete block design with three

replications. Treatments included three manure levels (0, 30, and 60 t ha™)
and four diatomite levels (0, 4, 8, and 16 t ha'l). Measured traits included
vegetative growth parameters [plant height (cm), stem diameter (mm),
plant dry weight (g), leaf area (cm?)], physiological traits [SPAD
value, relative water content (%), and electrolyte leakage (%)], and leaf
nutrient content [phosphorus (%), potassium (%), and iron (mg kg dry
weight)]. Data were statistically analyzed using SAS software, and mean
comparisons were performed with the LSD test at the 5% probability
level.

Results: Analysis of variance indicated that manure and diatomite
significantly affected growth, physiological traits, and nutrient uptake in
black cumin. The interaction effects revealed that the combined
application of 60 t ha’ manure and 16 t ha' diatomite produced the
highest plant height (57.1 cm), stem diameter (2.94 mm), plant dry weight
(4.32 g), and leaf area (3.9 cm?). This treatment also resulted in the highest
SPAD values, greatest relative water content, and lowest electrolyte
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leakage. Furthermore, maximum leaf phosphorus, potassium, and iron
concentrations were recorded under the same combined treatment.

Conclusion: The results demonstrate that integrating animal manure with
diatomite positively influences soil physicochemical properties, enhances
nutrient uptake, and improves plant growth in Nigella sativa. Such a
practice can reduce irrigation frequency and costs, contributing to soil
health and long-term agricultural sustainability.
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1- Nigella sativa L.
2- Ranunculaceae
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Table 1. Physical and chemical characteristics of the soil used for black seed planting.
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Table 2. Results of analysis of variance (mean square) of morphological and growth traits of black seed under
the influence of experimental treatments.
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Figure 1. Interaction effect of manure and diatomite on the height of black seed stem.
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Figure 2. Interaction effect of manure and diatomite on the diameter of black seed stem.
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Figure 3. Interaction effect of manure and diatomite on leaf area of black seed.
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Figure 4. Interaction effect of manure and diatomite on the spad of black seed leave.
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Figure 5. Interaction effect of manure and diatomite on dry weight of black seed plant.
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Figure 6. Interaction effect of manure and diatomite on the relative water content of black seed.
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Figure 7. Interaction effect of manure and diatomite on black seed electrolyte leakage.
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Table 3. Results of analysis of variance (mean square) of absorbed plant elements under the influence
of test treatments.
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Figure 8. Interaction effect of manure and diatomite on phosphorus of black seed plant.
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Figure 9. Interaction effect of manure and diatomite on potassium of black seed plant.
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Figure 10. Interaction effect of manure and diatomite on iron of black seed plant.
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