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From germination through senescence, the growth hormones control the growth and development of plants. Numerous
plant growth regulators disrupt the natural hormonal equilibrium. The most significant class of systemic compounds created
to treat fungus-related illnesses in both plants and animals are called triazoles. These triazole compounds have effects on
plant growth regulation as well as fungitoxicity. Triadimefon and propiconazole, two triazoles, were found to have an impact

on the Chinese potato (Solenostemon rotundifolius (Poir.) J. K. Morton), a significant tuber crop grown in tropical and
subtropical areas of the world. Chinese potato leaves and tubers showed reduced electrolyte leakage due to the presence
of triazole compounds. Lipid peroxidation was inhibited by triazole treatments, and this inhibition was stronger in leaves
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than in tubers. Propiconazole, as opposed to triadimefon, was the triazole that inhibited the lipid peroxidation the most.

People who live close to the poverty line in tropical East and West Africa,
the East and South Pacific islands, and a portion of South America and
India depend heavily on tuber crops as a source of energy [1]. Coleus is
a genus of herbs belongs to the mint family, Labiatae, which consists of
200 species [2]. Most of the species of this genus are medicinal or
ornamental plants cultivated throughout the world.

In India, Sri Lanka, South Asia, and some regions of tropical Africa, the
Chinese potato (Solenostemon rotundifolius (Poir.) J. K. Morton) is one
of the minor seasonal tuber crops that is grown for its edible tubers [3].
Leaves are opposite dark green, petiolate and ovate. Flowers are small
and arranged in racemose cymes. The calyx and corolla are mostly
greenish brown and violet respectively. Anther and stigma are violet.
Pollen grains are sterile in normal condition and no seed settings are
seen. The tubers are brownish and aromatic with good flavor. The
duration of the crop is four to five months.

The chemistry of Solenostemon is still not well known. Major
biochemical constituents of the tubers are 18.2% starch and 2.7%
protein [4].

Paclobutrazol, one of the triazole compounds, which induced the tuber
initiation and enlargement of potato [5]. It also influences the
carbohydrate and antioxidant metabolisms in various plants. The
enhancement of yield in tuber crops like Chinese potato will be
beneficial to the farmers. There hasn't been much research done on
employing triazole chemicals to boost growth and productivity in tuber
crops like Chinese potatoes [6]. Therefore, it becomes imperative to
conduct research to determine how triazole chemicals affect Chinese
potato development and metabolism. The purpose of this research is to
assess the effects of triazole chemicals, specifically triadimefon and
propiconazole, on the growth and metabolism of S. rotundifolius. The
main objectives of this study are to assess the effect of Propiconazole
and Triadimefon on membrane integrity of S. rotundifolius.
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A food crop as well as medicinally important plant species,
Solenostemon rotundifolius (Poir.) J.K. Morton belonging to the family
Labiatae was selected for the present investigation. Its variety namely
‘Sridhara’ was selected for the study.

Triadimefon (Bayer India Ltd., Mumbai) and propiconazole (Rallis India
Ltd., Mumbai) were used for this study. During the experimental studies
the average maximum temperature was 28.680 C and minimum was
21.750C.

Cultivation methods

The area was thoroughly tilled five times, resulting in sandy loam with
no stones or pebbles down to a depth of 35 cm. Manure from the
farmyard (FYM) was used. For planting, stem cuttings with three nodes
that were of the same thickness and size were employed. To prevent
fungal infections, the stem cuttings were immersed in 1% Bavestin for
10 minutes prior to planting. Plots measuring 1.5 m by 1.5 m were
planted with stem cuttings at a depth of 5 cm, and bunds were spaced
15 cm apart and 60 cm apart.

The entire trial was conducted without the use of inorganic fertilizer. For
irrigation, only groundwater was utilized. Chinese potatoes were treated
with 10 mg L-1 triadimefon and 10 mg L-1 propiconazole doses to see
how these substances affected the plants. For treatment, each plant
received one litre of a 10 mg L-1 triadimefon and 10 mg L-1
propiconazole solution, while the control received one litre of irrigation
water. Soil drenching was the method used to treat DAP 80, 110, and
140. After the treatment, the soil's pH was 6.8 and its EC was 0.21 dS™1,

On 90, 120, and 150 DAP, plants were randomly harvested. They were
then cleaned with tap water, deionized water, and separated into stem,
leaf, root, and tuber sections. These sections were then used to calculate
the parameters.
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Membrane integrity

Electrolyte leakage

Electrolyte leakage was analysed based on the standard method [7].
Lipid peroxidation (TBARS content)

TBARS was used to estimate LPO [8]. The extinction coefficient of 155
mM-1cm-1 was used to calculate the TBARS content, which was then
expressed in units (U). umole of MDA formed min-1 mg-1 protein is
defined as one U.

Statistical analysis

Data testing was done using the analysis of variance (ANOVA) protocol
outlined by Ridgman [9]. Tuckey's test was used to evaluate means
between treatments based on the error mean square by LSD (Least
Significant Difference) at the P=0.05 and P=0.01 confidence levels.

Electrolyte leakage
Leaf (Fig. 1)

The electrolyte leakage increased with age of the control and treated
plants. Triazole treatments lowered the electrolyte leakage in the leaf
tissue and it was 91.59 and 89.68 per cent over control in triadimefon
and propiconazole treated plants respectively on 150 DAP.
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Fig. 1. Triadimefon and Propiconazole induced changes in the electrolyte
leakage in Chinese potato leaf tissue.
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Tuber (Fig. 2)

Similar results were obtained in tuber tissues also for electrolyte leakage.
Triazole treatments significantly reduced the electrolyte leakage when
compared to control and it was only 92.74 and 88.32 per cent in the
triadimefon and propiconazole treated plants respectively on 150 DAP.
The electrolyte leakage in the tuber tissue was very much reduced by
the triazole compounds when compared to leaf tissue.
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Fig. 2. Triadimefon and Propiconazole induced changes in the electrolyte
leakage in the tuber tissue of Chinese potato.

Lipid peroxidation
Leaf (Fig. 3)

Treatments with triazoles resulted in a significant inhibition of the lipid
peroxidation of the leaf tissue membranes. Lipid peroxidation on 150
DAP was 80.061 and 79.340 percent over control in the triadimefon and
propiconazole treated plants, respectively, with no statistically
significant difference between the two triazole treatments.
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Fig. 3. Triadimefon and Propiconazole induced changes lipid peroxidation
in Chinese potato leaf tissue.

Tuber (Fig. 4)

Triazole treatment significantly inhibited the lipid peroxidation level as
compared to control and it was only 85.02 and 81.50 per cent when
compared to control in propiconazole and triadimefon treated plants
respectively on 150 DAP. Among the triazoles, triadimefon treatment
inhibited the lipid peroxidation in the tuber tissue to a larger extent
when compared to propiconazole.
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Fig. 4. Triadimefon and Propiconazole induced changes in the lipid
peroxidation in Chinese potato tuber tissue.
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The present investigation was carried out to study the effect of triazole
compounds viz. triadimefon and propiconazole on membrane integrity
of Chinese potato (Solenostemon rotundifolius (Poir) J.K. Morton). The
field experiments were designed using CRBD (Completely Randomized
Block Design). The plants were treated with 10 mg L triadimefon and
10 mg L propiconazole on 80, 110 and 140 days after planting (DAP) by
soil drenching. The parameters studied in this investigation were
membrane integrity in terms of electrolytic leakage and lipid
peroxidation.

The triazole treatments reduced the electrolyte leakage from the
membrane significantly at all stages of Chinese potato growth in both
shoot and in tuber tissues. Inhibited electrolyte leakage was
reported in uniconazole treated soybean [10]. Triadimefon mediated
reduction in ion leakage has been reported in white spruce by Sailerova
and Zwiazek [11]. Paul and Ezekiel [12] also found that triazoles like
triadimefon helped in maintaining membrane integrity, reduced ion
leakage and slowed down aging in stored potato tubers. Triadimefon
and hexaconazole reduced the electrolytic leakage in radish [13].

Triazole modified the composition of sterol in the plasma membrane
and the process of sterol biosynthesis [14]. Increased membrane
stability could result from these modifications to the sterol composition
in the cell membrane [11].

Propiconazole and triadimefon therapy in comparison to the control
group, Chinese potato plants displayed reduced levels of lipid
peroxidation. As seen in potato tubers, malonoldialdehyde (MDA), a
byproduct of lipid peroxidation, harms plant membranes and enzymes.
[12,15,16].

In rape plants, uniconazole decreased heat-induced lipid peroxidation by
reducing electrolyte leakage and MDA accumulation [17]. Comparable
outcomes were noted in tomato plants treated with paclobutrazol [18]
and Egenia densa leaves treated with triazole [19,20].

Triazole compounds inhibited the electrolyte leakage in the leaves and
tubers of Chinese potato. Triazole treatments inhibited the lipid
peroxidation and this inhibition was high in the leaves than tubers.
Among the triazoles, propiconazole inhibited the lipid peroxidation to a
higher extent when compared to triadimefon

1. KavakliIH, Slattery CJ, Ito H, Okita TW. The conversion of carbon
and nitrogen into starch and storage proteins in developing
storage organs: an overview. Funct Plant Biol. 2000;27(6):561.
http://dx.doi.org/10.1071/pp99176

2. Lukhoba CW, Simmonds MSJ, Paton AJ. Plectranthus: a review of
ethnobotanical uses. J Ethnopharmacol. 2006;103(1):1-24.
http://dx.doi.org/10.1016/j.jep.2005.09.011

3. Rawat M. Production Technology of Underutilized Vegetables of
Lamiaceae Family. In Production Technology of Underutilized
Vegetable Crops. Cham: Springer International Publishing; 2023.

4. RkN, Kiebre Z T, Hamidou A, Francis KU. Characterisation of
three morphotypes of Solenostemon rotundifolius [(Poir.) JK
Morton] cultivated in Burkina Faso using quantitative traits. Int J
Gen Mol Biol. 2019;11(2):6-15.

Innovations Agric e 2022 e VoI5

10.

11.

12.

13.

14.

15.

16.

17.

19.

20.

30f3

Desta B, Amare G. Paclobutrazol as a plant growth regulator.
Chem Biol Technol Agric. 2021;8(1).
http://dx.doi.org/10.1186/s40538-020-00199-z

Chandra S, Roychoudhury A. Penconazole, paclobutrazol, and
triacontanol in overcoming environmental stress in plants.
Protective Chemical Agents in the Amelioration of Plant Abiotic
Stress: Biochemical and Molecular Perspectives. 2020;510-34.
Pinhero RG, Fletcher RA. Paclobutrazol and ancymidol protect
corn seedlings from high and low temperature stresses. Plant
Growth Regul. 1994;15(1):47-53.
http://dx.doi.org/10.1007/bf00024676

Heath LRL. Photoperoxidation in isolated chloroplasts 1: Kinetic
and stiochiometry of fatty acid peroxidation. Arch Biochem
Biophys. 1968;125:189-98.

Ridgman WJ. Experimentation in biology; An introduction to
design and analysis. Thomson Litho Ltd., East Kilbridge. Scoland;
1975.

Kraus TE, Fletcher RA. Paclobutrazol protects wheat seedlings
from heat and paraquat injury. Is detoxification of active oxygen
involved? Plant Cell Physiol. 1994;35:45-52.

Sailerova E, Zwiazek JJ. Early effect of triadimefon on water
relations, sterol composition and plasma membrane ATPase
activity in white spruce (Picea gluca) needles. Physiol Plant.
1997;97:747-53.

Paul V, Ezekiel R. Effect of triadimefon on ion leakage in ageing
potato tubers during storage at high temperature. Indian J Plant
Physiol. 2004;9(2):192—4.

Sridharan R. Effect of triadimefon and hexaconazole on the
metabolism of radish. Tamil Nadu; 2001.

Burden RS, James CS, Cooke DT, Anderson NH. C-14
Demethylation in phytosterol biosynthesis-a new target site for
herbicidal activity. In: Proc Br Crop Protection Conf Weeds.
1987.p. 3B - 4.

Kumar GNM, Knowles NR. Changes in lipid peroxidation and
lipolytic and free radical scavenging enzyme activities during
ageing and sprouting of potato (Solanum tuberosum L.). seed.
Plant Physiol. 1993;102:115-24.

Paul V, Ezekiel R. Suppression of sprout growth of potato tubes
by triadimefon. J Plant Biol. 2003;30:353-6.

Zhou WJ, Leul M. Uniconazole-induced alleviation of freezing
injury in relation to changes in hormonal balance, enzyme
activities and lipid peroxidation in water rape. Plant Growth
Regul. 1998;26:41-7.

Berova M, Zlatev Z. Physiological response and yield of
paclobutrazol treated tomato plants (Lycopersicon esculentum
Mill). Plant Growth Regul. 2000;30:117-23.

Marre MT, Albergoni FC, Venegoni A, Moroni A. Early effects of
penconazole H+ and K+ transport, electrolyte leakage and
transmembrane electrical potential in Egeria densa leaves. Bot
Acta. 1991;104:116-9.

Radice M, Pesci P. Effect of triazole fungicides on the membrane
permeability and on FC-induced H+-extrusion in higher plants.
Plant Sci. 1991;74(1):81-8. http://dx.doi.org/10.1016/0168-
9452(91)90258-a

21.



