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Avrticle Info ABSTRACT

Article type: Background and Objectives: The plant Catharanthus roseus (L.)
Full Length Research Paper G DON, belonging to the family Apocynaceae, is renowned for its
abundant terpenoid indole alkaloids (TI1A), with over 400 distinct alkaloids.
Among the most significant active compounds are vincristine, vinblastine,

Article history:

Received: 01.01.2025 and ajmalicine. The limited availability of vinblastine and vincristine,
Revised: 02.05.2025 coupled with the increasing demand from communities and patients
Accepted: 02.23.2025 suffering from cancer, underscores the importance of cultivating the plant.

As the effects of organic fertilizers on the cultivation of Catharanthus
roseus have not been thoroughly studied, this research aims to investigate

Ié:tayﬁzgjs' the influence of potassium humate on the growth and biochemical
Growth indices, characteristics of the plant.

Organic fertilizer,

Peroxidase, Materials and Methods: A field experiment was conducted at the
Total alkaloids Medicinal Plants Research and Education Center in Hamadan County over

two agricultural season, 2022 and 2023, with three replications. The
potassium humate treatments were applied at five levels: 0, 2.5, 3, 3.5,
and 4 g m™ through fertigation. The aerial and root organs were collected
at flowering time (late August and mid-September), and growth ftraits,
including fresh and dry weights of leaves, stems and roots were measured.
Biochemical traits, such as the activity of oxidase and catalase in leaves,
stems, and roots, as well as the total alkaloids in the leaves were also
assessed. Data were analysed in factorial arrangement in a completely
randomized block design using SAS software.

Results: The effect of potassium humate on the fresh and dry weights of
leaves, stems, and roots, as well as the activity of peroxidase and catalase
in leaves, stems, and roots, and the total alkaloids in the leaves of the plant
were significant (P<0.05). Additionally, the effect of the year on all these
factors, except for the fresh weight of the roots and the activity of
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peroxidase in the roots, was significant (P<0.05). The interaction effect of
treatment x year was significant for the fresh and dry weights of leaves and
roots, the fresh weight of stems, and the activity of peroxidase in stems
(P<0.05). The results indicated that the potassium humate treatment of 4
g m? resulted in the highest fresh and dry weight of the plant, as well
as the highest activities of peroxidase and catalase, while the control
treatment displayed the lowest amount. Based on the results from the
means comparison of treatment x year, the highest fresh leaf weight
(203.79 g m?), dry leaf weight (33.47 g m?), fresh stem weight (88.38
g m?), and dry root weight (5.23 g m™?) were associated with the 4 g m™
potassium humate treatment in the second year. Furthermore, the highest
peroxidase enzyme activity (0.92 AOD min™ mg™ protein) in the second
year and the highest fresh root weight (27.77 g m™) were noted for the
3.5 g m™ potassium humate treatment in the first year.

Conclusion: Application of potassium humate at a level of 4 g m™ had the
most significant impact on improving the growth indices, including the
fresh and dry weights of the leaves, stems, and roots of Catharanthus
roseus. Furthermore, the application of this fertilizer at 4 g m™ had the
greatest effect on the activities of the catalase and peroxidase enzymes.
However, using this fertilizer at a level of 3.5 g m™ had the greatest impact
on the total alkaloid content in the leaves.
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Mehrdad. 2026. Effect of potassium humate on the growth traits and biochemical
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Fig. 1. Cultivation and growth stages of Periwinkle Catharanthus roseus.
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Table 1. Analysis of variance for the effect of potassium humate and year on the growth traits of Periwinkle.

a5k
Mean squares

ool s Ol s cLa
p<..;;- 50) p<...l;- 50) &.\.‘} 50
2 Ml N d > e Degree of Source of
Wiy, iy e FE S, S, freedom Variations
Root dry Root fresh Stemdry  Stemfresh  Leaf dry Leaf fresh
Weight weight weight weight weight weight
ns * ns ns ns ns ‘s}l"
0.359 9.800 2.856 70.707 1.414 137.673 2
Block
* * * * * * K) ol Ly
1.825 148.101 24.057 930.258 97.051 6181.627 4 Q) ety
Potassium humate (K)
. . “ . . Y) Jle
15.724 1.236"™ 95.872 9300.545 958.918 35971.566 1 ¥ d
Year (Y)
0.580" 30.183" 5.569™ 366.057°  31.176°  1066.473" 4 KxY
o
0.121 2.184 2.037 62.170 5.115 191.592 18
Error
13) Ol edd o 2
10.405 6.909 20.446 19.433 11.418 12.374 - (L) St o 2
CV (%)

ol (P</20) s 53 13 g 5 s e 1 Sl i ™ 5
*and "™ indicate significant and non-significant effect at P<0.05, respectively

(Filop oS 53 S S WIS 5 b 5T Il a5 Slosmpanly S b yls 45285 gl - oo

Table 2. Analysis of variance for the effect of potassium humate and year on the enzyme activities and total
alkaloids in Periwinkle.

Sl o Sils
Mean squares W
Ol S aolis
s SV ls oS S, s, slsl s
Js i : i Source of
) iy 4l S, iy, sl S Degree of Variations
Total freedom
alkaloids Root Stem Leaf Root Stem Leaf
catalase  catalase  catalase  peroxidase peroxidase peroxidase
* S
21113.49™ 0.0006™  0.0004~  0.0008"™ 0.138™ 0.001™ 0.018™ 2 A
Block
« « - « . * . K) ol Ly
22347.03 0.047 0.005 0.013 0.39 0.276 0.634 4 ( )_ e
Potassium humate (K)
N " . . « . Y) Jlo
55331.01 0.002 0.004 0.009 0.093™ 0.125 0.0038 4 ) d
Year (Y)
2343.39™  0.0007™ 0'09_906 0.001™ 0.047™ 0.0182" 0.005™ 4 KxY
Lo
5746.91 0.0001  0.00008  0.0004 0.04 0.004 0.007 18
Error
s
30.44 10.35 12.27 14.86 22.36 13.16 8.11 - () Dl e 2
CV (%)

el PR/00) a3 s a5 s e A Sl 5™ 5T
* and ™ indicate significant and non-significant effect at P<0.05, respectively
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Table 3. Mean comparison for the effect of potassium humate on the growth traits and biochemical
composition of Periwinkle.

i ST Al el PEPRONIIL PEPRCNIEL PHRCHI
P i Yol S Vils iy lAS) S 1 S Sl s 03y Slesapnly
2 .
Total Root catalase  Leaf catalase  Root peroxidase  Leaf peroxidase Stem dry Potassium
; activity activity activity activity weight humate
alkaloids - 1 S 1 il int (gm? @m?
(mg o) (AOD min (AOD min (AOD min (AOD min
g g mg-l protein) mg-l prolein) mg-l protein) mg-l prolein)
154.43° 0.046" 0.098° 0.550° 0.607" 4.806° 0
202.15° 0.111° 0.112° 0.841" 0.910° 5.726™ 25
242.04% 0.127™ 0.128" 1.045% 1.051° 6.516™ 3
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Fig. 2. Effect of year on stem dry weight (a) and leaf, stem and root catalase activity (b), leaf peroxidase
activity(c) and leaf total alkaloid(d) of Periwinkle Catharanthus roseus.
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Table 4. Mean comparison for the interaction effects of potassium humate and year on the measured
traits of Periwinkle.
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Stem peroxidase Root fresh ~ Stem fresh Leaf dry Leaf fresh Potassium
activity Root dry weight weight weight weight humate Year
(AOD min™ weight @m?) (@m? (@m? (@m? @m?)
1 ; (gm™)
mg~ protein)
0.257' 2.333° 11.157° 13.133f 13.067° 27.91¢ 0
0331 2.466° 18.477° 21.847° 12.267° 79.50° 25
Ve
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