Effect of animal manure and biochar on some morphophysiological and
biochemical characteristics of Pelargonium Graveolens L. under the water
deficit stress

Abstract

In order to investigate the effect of animal manure and biochar on the improvement of tolerance to water deficit stress in Pelagonium
graveolens plants, a factorial experiment was conducted in the form of a completely randomized design with four replications in
the research greenhouses of the Faculty of Agriculture of Lorestan University in 2021. The fitst factor includes water deficit stress
at three levels of 80, 50 and 20% available water in the soil, and the second factor was six levels ofiplanting'substrate; control (Sand
and agricultural soil in a volume ratio of 1:1), animal manure substrate (soik,sand, animal manure’25% by volume), biechar 5 g/kg
control bed, biochar 10 g/kg control substrate, biochar 5 g/kg of manure substrate, and biochar 10¢g/kg)of manure substrate. The
results showed that water deficit stress of 20% of available water caused a decrease in the numb:&%aves, fresh and dry weight
of shoot, dry weight of root (respectively 73, 48.9, 55.2, and 46.8% compared-to the,control treatment), photésynthetic pigments
(respectively 14.2, 35.7, and 25.6% decrease in the amount of chlorophyll a, chlorophyll'b, and carotenoids compared to the control
treatment) and essential oil yield (50% reduction compared to the control treatmeht). Meanwhile, the lcontent of malondialdehyde,
proline, ion leakage, and essential oil percentage increased by49.3, 188, 222 and 26.3%, respectively, compared to the control
treatment. According to the results, animal manure and biochar reduced the negative effects of water deficit stress and increased
the morphophysiological characteristics of the plant [in stress and non-stress conditions, as well as reducing the amount of
malondialdehyde, proline, and ion leakage. Therefore, it can bestated that mgirw\:/ater deficit stress, animal manure with 5 and 10
o/kg of biochar reduced the negative effects of the stress and increased the g h of the Pelagonium graveolens. Therefore, the
use of a combination of animal manure and biochar can be suggested Nbstrate for Pelagonium graveolens.
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Introduction \

Aromatic geranium (Pelargonium graveolens L.) is a medicinal-ornamental plant belonging to the Geraniaceae family
which has many uses in the perfumery and pharmaceuticalindustries due to'the presence of essential oils in it. Water
is one of the most important environmental factorshin the productien of ornamental and medicinal plants and is very
important from an ecological and physiological paint of view, becayse it is involved in most of the internal processes
of the plant and affects most of the metabolic activities of plant cells%:‘hange of morphological, physiological and
biochemical traits is one of the most important adaptationfmechaniSms of plants to drought stress conditions.
Currently, it is a common method to use different types of anir&qanures in the soil to increase soil fertility. On the
other hand, biochar increases soil fertility and resistance taxenvironmental stresses due to its high ability to absorb and
store nutrients and prevent their leaching fEven, today, ‘dueto, the decrease in the level of water resources and the
problem of drought stress, one of the most important measures in agriculture is the production of drought-resistant
ornamental plants and identifying the most impertant cembination of planting substrates to increase drought resistance
in different plants. Therefore, in this research, the effect of arganic fertilizers on some morphophysiological and
biochemical characteristics ef the aromatie, geranium medicinal plant under water deficit stress conditions has been
investigated.

Materials and Methods

The currentyresearch was condu@n factorial form in a completely randomized design with two treatments and four
replications'in 2022 in the research greenhouse of the Faculty of Agriculture of Lorestan University. The first factor
includes water stressiat'three levels of 20, 50 and 80% available water in the soil, and the second factor was six levels
of planting substrate: contrel (Sand and agricultural soil in a ratio of 1:1), animal manure substrate (soil, sand, animal
mantre 25% hyfvolume), biochar 5 g/kg control bed, biochar 10 g/kg control substrate, biochar 5 g/kg of manure
substrate, and\biechar 10 g/kg of manure substrate. For the preparation of biochar, the animal manure was packed in
aluminum¢sheets and placed inside the electric furnace for 4 hours at a temperature of 500 C so that the pyrolysis
process takes place. Pelargonium graveolens cuttings were prepared from the main branch of mother plants from the
greenhouse of the Faculty of Agriculture and after rooting, they were planted in pots containing the desired substrate.
After the establishment of the cuttings, the treatment of water deficit stress was calculated and applied with the help
of pressure plates and weight method. Three months after the application of water deficit stress, the
morphophysiological and phytochemical characteristics were measured.

Results and Discussion

The results showed that water deficit stress caused a decrease in the number of leaves, fresh and dry weight of aerial
parts, dry weight of roots, photosynthetic pigments and essential oil yield, while root length and content of
malondialdehyde, proline, ion leakage and essential oil percentage increased. The use of manure and biochar planting
beds in stress conditions improved the growth characteristics and reduced the effects of water deficit stress, on the



other hand, it decreased proline, electrolyte leakage, and malondialdehyde content. So, the lowest level of catalase
enzyme activity, proline level, electrolyte leakage and malondialdehyde was obtained with the application of animal
manure + 5 g/kg of biochar, but it increased the percentage and yield of the essential oil. Drought stress reduces plant
growth through stomatal and non-stomatal limitations and production of reactive oxygen species (ROS). The
application of animal manure and biochar reduces the negative effects of drought stress and increases plant growth by
increasing soil porosity, absorbing nutrients, stimulating growth hormones and maintaining soil moisture.

Conclusions

The results showed that under water deficit stress caused an increase in electrolyte le
concentration and essential oil percentage and a decrease in photosynthetic pigments,
essential oil yield of aromatic geranium plant (number of lateral branches and leavi
and roots). The use of planting beds containing animal manure and biochar in stress
in electrolyte leakage and malondialdehyde content, as well as an
pigments and improved the growth characteristics of aromatic geral

Therefore, it is recommended to use the desired composition in the pots plant under the
stress conditions of water deficit and non-stress to reduce the negative se the growth of the

plant. *



