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Background and objectives

Periwinkle (Catharanthus roseus (L.) G. DON) belongs to the plant family Apocynaceae and is cultivated in many
countries around the world. Over 130 indole alkaloids, collectively termed terpenoid indole alkaloids, have been
extracted from periwinkle, including the most significant and potent anticancer products vincristine and vinblastine.
Soil nutrient elements are especially important for improving the growth and development and quality of medicinal
plants. This importance is due to the fact that soil nutrients can be managed and changed, and by adjusting and
improving them, the quantity and quality of medicinal plants can be improved. In this regard, sustainable agriculture,
emphasizing the balanced use of organic and biological fertilizers, provides an effective solution for increasing the
production of agricultural products and maintaining the stability of soil fertility, sustainable and high-quality
production. Potassium humate (KH) is natural biological organic nutrient, highly affecting physio-biochemical
properties of soil and the productivity of plants. Humic materials derive from the chemical and biological humification
of animal and plant matter through the biological processes of microorganisms. These substances impact plant
performance and soil fertility by an increase in the soil microbial content stimulating the soil productivityby enhancing
the soil-root cation exchange capacity.

Methodology

The study aimed at investigating the influence of potassium humate on morphophysiological traits and phytochemical
compositions of periwinkle. It utilized a randomized complete block design (RCBD) with three replications during two
consecutive growing seasons, 2022 and 2023, in Medicinal herbs garden of Agriculture Research and Training Center,
Hamadan. The experiment included five varying doses of potassium humate including 0, 2.5, 3, 3.5, 4 g.m"? applied
through fertigation. The aerial parts and roots were collected during the blooming period (end of August and mid-
September). Morphological traits, such as plant height (from the crown to the tip of the main stem) and root length,
were measured using a ruler in each replication, and then averaged. The number of flowers and fully grown leaves on
each plant was tallied until the end of the growth cycle. To ascertain the fresh and dry weight of the above-ground
portions, the plants were severed from the soil surface and weighed using a digital scale. Subsequently, the plants
underwent a 72-hour drying process in an oven set at 60 degrees Celsius. Once their weight had reached a stable point,
they were weighed again. Also the investigated, physiological and biochemical traits included leaf chlorophyll, proline,
flavonoid, total phenol, and antioxidant activity in the leaves of this plant.

Results

The effect of potassium humate on flower and leaf numbers, root and stem length, fresh and dry plant weight,
chlorophyll, proline, phenol, flavonoid content, and leaf antioxidant activity was significant (p<0.05). Moreover, the
year had a notable impact on all these factors except chlorophyll and leaf phenol (p<0.05). The interaction effect of
treatment x year on flower numbers, total plant dry weight, and chlorophyll a was also significant (p<0.05). The
findings demonstrated that the Potassium humate treatment (4 g.m) yielded the highest average count of flowers and
leaves, stem and root length, fresh and dry weight of the entire plant, chlorophyll a, chlorophyll b, total chlorophyll,
antioxidant activity, phenol, and leaf flavonoids. Conversely, the control treatment displayed the lowest results. The
largest quantity of proline was associated with the control treatment. In the second year, applying treatments
significantly improved the characteristics of the periwinkle plant. Notably, there was a marked increase in the number of
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flowers, leaves, stem length, total fresh and dry weight, as well as antioxidant and flavonoid activity in the leaves. Root
length, on the other hand, was mainly affected by treatments in the first year. Examination of the treatment-year
relationship showed the highest flower count (13.77), whole plant dry weight (55.33 g), and chlorophyll a content in the
second year with a potassium humate level of 4 g.m.

Conclusion

Overall, applying 4 g.m of Potassium humate showed the most significant effect on the morpho-physiological and
phytochemical composition of periwinkle plants in the second year. Consistent use of Potassium humate as an organic
fertilizer had a positive impact on these characteristics during the entire growth period. The aim of the study was to
replace mineral fertilizers with organic and biological fertilizers to improve nutrient uptake, plant growth and
phytochemical compositions of periwinkle.
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Table 1: Physical and chemical characteristics of the soil used before culture (0-20 cm deep)

Texture  CCE Clay St Sand i ota) OgaNC i (available) P (available) pH

- g 100g* ---- mg kg1---- aSmt -

Loam 135 17.3 313 51.4 0.084 1.3 230 13.2 4.135 7.61

Table 2: Rainfall and temperature parameters in the first six months of the years 2022 and 2023

Year Parameters April May June July August September
Total precipitation (mm) 9.7 21.8 0.0 0.0 0.0 0.1

1401 Average of Min. Temperature (°C) 2.7 6.1 10.1 14.6 155 10.6
Average of Max. Temperature (°C) 19.7 225 31.0 35.0 36.0 31.8
Total precipitation (mm) 29.0 32.3 28.3 0.0 0.0 0.0

1402 Average of Min. Temperature (°C) 2.9 5.5 10.9 14.7 16.0 13.8
Average of Max. Temperature (°C) 17.1 23.2 28.8 35.2 355 33.7
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Table 3: Analysis of variance for effect of potassium humate treatments and year on measured traits of Periwinkle

Catharanthus roseus

Degrees
Source of variation of average of squares
freedom
Flavonoid
Plant dry Plant fresh ~ Stem Root lenath Leaf Flower
weight weight length 9 number number
Potassium humate 4 284.29" 15783" 19.09°  49.63" 1921.99" 54.21" 833.97"
Year 225858 95911° goggr 11888 419184°  63.09° 83771
Block (year) 4 13.353™ 949" 5.16" 12.33™ 224.73™ 1.94™ 40.86™
66.94 "
Potassium humatexyear 4 70.059" 1944 1.49™ 18.190™ 93.33™ 5.84"
Error 16 18.35 827 0.927 8.500 102.24 0.85 27.06
gz;*ﬁ'c'e”t of variation 14.40 16.85 820  16.06 1551 13.06 27:39

ns, * indicate non-significance, significance at 5% level, respectively.

Table 3: Analysis of variance for effect of potassium humate treatments and year on measured traits of Periwinkle

Catharanthus roseus

Degrees
Source of variation of average of squares

freedom

Total phenol Antioxidant Proline ;‘;tf;nlteaf Chlorophyll Chlorophyll b Chlorophyll a

Potassium humate 4 5417.25" 110.24" 0.66" 2309.83" 768.08" 450.69"
Year 1 710.15™ 348.17" 0.06™ 1218.46™ 943.95™ 17.49™
Block(year) 4 703.61" 30.110" 0.062" 211.38™ 165.90™ 30.20™
Potassium humatexyear 4 10.06™ 0.67™ 0.0064™ 78.52" 107.67™ 60.42"
Error 16 67.002 1.46 0.013 104.80 97.60 13.35
Coefficient of variation (%) 4.32 1.65 12.58 9.44 15.49 8.19

ns, * indicate non-significance, significance at 5% level, respectively
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Table 4: Mean comparison for effect of potassium humate treatments on measured traits of Periwinkle Catharanthus

roseus.

Plant dry weight Plant fresh weight

Stem length (cm)

Leaf number Flower number

Root length (cm)

Potassium humate
@ @ (per plant) (per plant)

C

0 23.28° 106.83¢ 9.45¢ 14.74¢ 41.52¢ 2.99

cd

25 23.91¢ 138.07 10,524 15,56 52/900° 5.940

3 27.71% 166.73"* 11.85 18.83¢c 68.25% 6.49"

35 34.94% 207.67% 13.05% 20.56 78/322 9.36°

4 38.83¢ 233.91° 13.80° 21.05° 84.90° 10.622

Numbers followed by the same letter are not significantly different (P<0.05)

Table 4: Mean comparison for effect of potassium humate treatments on measured traits of Periwinkle Catharanthus

roseus.

Potassium Flavonoid Total phenol Antioxidant Proline (mg Chlorophyll a Chlorophyll b -crr?ltglro hvil
humate (mg100g DW1) (mg100g DW?) (% DPPH SC)  proline FW?)  (mggFwW?) (mg g FW1) (mg g Ex_l)
0 4.18¢ 155.474 67.63° 1.372 34.94¢ 46.14° 81.08°

25 11.92¢ 164.58¢ 70.56¢ 1.14° 40.81% 62.39% 103.21°

3 18.83% 187.80¢ 73.27° 0.86° 41.44¢ 64.26% 105.71°

35 25.29° 211.36° 75.90° 0.77° 48.33° 69.10% 117.43®

4 34.70% 226.27° 78.52% 0.52¢ 57.59* 76.84% 134.44°

Numbers followed by the same letter are not significantly different (P<0.05)

O (p eSS 5 A b ciS sl Jlays (e ol Yo/VEr)
(0 Jsd=) a5 psn dlo & b g e

2s 0L (0 Jsa) o 3 ke 4o Jsdr il
Gl VE S slaas Gl V0 8 sl ey Jl s &S
JS S Ohs ple s IS 5 03 Rl WY Sl Jb
S s ol V04 Gt BT el o VAY
dioy Aok i A8 C2S Ul Jle alend o VWY
3 S g3 Jla 4y Sl p VTE gl L o

S oz S r ¢ (0) ke alie Jsr b e 5L

Sl Jsb Sl (W) S slaws o Sle « (W0) S
sz oS S 5 05y paemme Olpe (el VYY)
Glsn oS S S U5 paeams Olie (p S YIVAA)
VV/60) S SlS| ST cls asys (p S YALY)
03 (S 5 i 035 53 YETY) S dd o Ol e 5 (Ao s
sl b 4 by e a0 RAeS 5 A O SiS e Jl

ios sk 0S0le e e (0 i) sy oS

Table 5: Mean comparison for effect of year on measured traits of Periwinkle Catharanthus roseus

Year Flavonoid Antioxidant Plant dry Plant fresh Stem length  Root length  Leaf number Flower number
(g DW?) (% DPPH SC)  weight (9) weight (g) (cm) (cm) (per plant) (per plant)

First year ~ 13.705° 69.775° 21.060° 114.10° 10.09° 20.142 53.35° 5.63°

isgf”d 24.27° 76.58° 38.41° 227.18° 13.37° 16.15° 77.00° 8.53°

Numbers followed by the same letter are not significantly different (P<0.05)
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Fig. 1: Effect of potassium humate treatments and year on flower number of Periwinkle Catharanthus roseus Means

with same letter are not significantly different (P<0.05)
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Fig. 2: Effect of potassium humate treatments and year on dry weight of Periwinkle Catharanthus roseus Means with

same letter are not significantly different (P<0.05)
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Fig. 3: Effect of potassium humate treatments and year on Chlorophyll a of Periwinkle Catharanthus roseus Means with

same letter are not significantly different (P<0.05)
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