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Abstract 

A factorial experiment was carried out according to the Randomized Complete Block Design (R.C.B.D) 

in the field and with three replicates during the agriculture season 2020/2021, at the Agricultural 

Research Station of the College of Agriculture, University of Basrah, in sandy clay soils, to study the 

effect of three levels of ground fertilization with humic acid in three concentrations (0, 1 and 2) ml. L-

1, and spraying with seaweed extract (Acadian) in three concentrations (0, 1 and 2) ml. L-1, on the 

growth indicators of peppermint plant. The results showed a significant superiority of the treatment 

with humic acid at a concentration of 2 ml L-1 on the plant height (21.78 cm), leaves number (65.5 

leaves. plant-1), branches number (14.03 branches. plant-1),  chlorophyll content (10.09 mg.100g), the 

fresh weight (1.724 mg. g), dry weight (1.936 %) and potassium (1.246%). As for the extract of 

seaweed (Acadian), the concentration of 2 ml L-1 showed a significant superiority on the plant height 

(23.00 cm), leaves number (67.000 leaves. plant-1), branches number (17.66 branches. plant-1), 

chlorophyll content (10.11mg. 100g), the fresh (1.495 mg. g), dry weight (1.893 %) and potassium 

(1.231%). As for the interaction between humic acid and the extract of seaweed (Acadian), the 

combination (2 ml. L-1 humic acid × 2 ml. L-1 seaweed) showed significant superiority in all the traits 

under study. 
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Introduction 

Peppermint is one of the most important perennial aromatic plants, peppermint grows wild 

in different parts of the world, there are different types of it grown for commercial 

production, including the peppermint (Mentha pipreta), which belongs to the lamiaceae 

family, it is one of the large families, comprising about 200 genera and 6000 species of the 

genus Mentha (Dorman et al., 2003). The mint plant was described and named by the 

scientist Jussieu in 1789, within the family Lamiaceae, it includes nearly 200 genera and 3200 

species distributed all over the world, most of them are aromatic plants with the presence of 

rosmarinic acid, its plants generally contain flowers with low petals similar to a prominent 

shape, it is a small, perennial or annual plant, there are about 11 hybrids, which is divided 

into four groups according to the chromosomal number and some common genetic traits 

(Ahmad et al., 2020). 
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Peppermint is classified as a hybrid between Menthe spicata and Mentha aquatic (Lawrence, 

1992; Bhat et al., 2002). The peppermint plant is also grown in all types of lands and is highly 

resistant to salinity and alkalinity (Al-Shahat, 1986). The spraying of organic fertilizers and 

seaweed extracts is one of the techniques, its use has spread as a vital stimulator for the 

physiological functions of plants, contains stimulants and plant hormones important for 

growth, leads to increased growth through absorption of nutrients and resistance to freezing 

and diseases reflected positively in production and improving its quality (Daoud et al., 2013). 

And organic fertilization improves vegetative growth (Said Al-Ahl et al., 2009). 

Seaweed has gained its importance as a foliar nutrient because its extracts contain micro-

nutrients and growth-stimulating hormones, such as auxins, cytokinins, vitamins, gibberellins 

and amino acids (Featonby-Smith and Van staden, 1987). The improvement of vegetative 

growth in leafy crops, it is done in several ways, the most important of which is the use of 

organic fertilizers, including the use of humic acid, which is one of the important economic 

commercial products with rapid effectiveness and harmless to humans and animals. Humic 

acid improves soil fertility, increases the readiness of nutrients and thus increases plant 

growth, reduces the negative impact of salt stress (Eslah, 2010). 

Pourhadi et al.(2018) stated that the treatment of mint plant by foliar spray with humic acid 

at a concentration of (400, 800) mg L-1, led to improved vegetative growth and plant height, 

as well as improving the rates of fresh and dry weight of the plant at a concentration of 800 

mg L-1. Al-Barmaei (2007) observed that the addition of humic acid to broccoli plants at a 

level of 20 ml. L-1, caused a significant superiority on the vegetative growth represented by 

height plant (8.1 cm), leaf area (276.30 cm) and dry weight (101.20 g). 

The current study aims to demonstrate the effect of using each of humic acid and seaweed 

extract on some vegetative and chemical growth characteristics of peppermint plant 

(Mentha pipreta L.). 

 

Materials Methods 

A field experiment was carried out for the growing season 2020/2021 for the peppermint 

plant (Mentha pipreta L.), at the Agricultural Research Station of the College of Agriculture, 

University of Basrah, to study the effect of humic acid in three concentrations (0, 1 and 2) 

ml. L-1, and seaweed extract (Acadian) in three concentrations (0, 1 and 2) ml. L-1, on the 

growth characteristics of the pepperment plant. Before starting the experiment, random 

samples were taken from the used soil, to conduct some physical and chemical analyzes that 

were conducted in the laboratories of the College of Agriculture at the University of Basrah. 

Table(1):physical and chemical properties of soil use in research. 

properties Values 

Texture of soil% Sandy clay 

Organic material (g/kg-1) 0,208 

PH 7.11 

Electrical conductivity (ds.m-1) 6.71 
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Total nitrogen % 23.4 

Available phosphorus (mg.kg-1) 8.5 

Available potassium (mg.kg-1) 16.63 

Clay % 32.45 

Silt % 12.85 

Sandy % 42.23 

 

Experiment design 

A factorial experiment was carried out according to a Randomized Complete Block Design 

(RCBD) with three replications, the experiment included 27 experimental units, an average 

of 9 units for each replicate, ground fertilization was done by adding humic acid, it was 

added in three installments between each batch and the other two weeks. It was also 

sprayed with seaweed extract (Acadian), which is a purple colored powder. The spraying 

process was carried out using a 10 liter backpack sprayer in the early morning, until 

completely wet, with the addition of the diffuser concentration of 0.1 ml.L-1, to reduce the 

surface tension of water molecules, increasing the opportunity to benefit from it (Al-Sahhaf, 

1989). The first spray was carried out a month after planting, by three sprays between each 

spray and the other two weeks. 

 

Studied traits : 

 

Plant height (cm): The height of the plant was measured from the soil surface to the top of 

the plant by measuring tape. 

Branches number of (branch. plant-1): The number of main branches for each plant and 

before each mowing was calculated and their average was calculated . 

Leaves number of (leaf. plant-1): The total number of leaves per five plants in each 

experimental unit was calculated and its average was recorded. 

Total chlorophyll concentration in leaves (mg. 100g of fresh weight): The chlorophyll 

content of leaves was estimated according to Goodwin's method (1976). As took 6 leaves 

from the fifth leaf after the developing top of each experimental unit, washed it with 

distilled water and took 0.2 g of the sample, it was placed in a glass vial and 10 ml of acetone 

was added to it at a concentration of 80%, put in the centrifuge for 5 minutes, separate the 

filtrate from the sediment using filter paper, it was read with a Spectrophotometer at 

wavelengths of 645 and 663 nm, the content of chlorophyll a, b was calculated according to 

the equation: 

Total chlorophyll= 20.2 × D(645) + 8.02 × D(663) 

The leaves' content of macronutrients: According to the method mentioned by Cresser and 

Parsons (1979), the content of the leaves from the major elements was estimated according 

to the following steps : 

1. Take 0.2 of the crushed dry sample for each experimental unit and put it in a tube C . 
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2. 5  ml of concentrated sulfuric acid was added to it and left for 24 hours (overnight). 

3. Heat the digester until it reaches a temperature of 400°C . 

4. The samples were placed in the apparatus for half an hour until boiling . 

5. Add 3 ml of the acidic mixture (4% ml of concentrated perchloric acid + 96% ml of 

concentrated sulfuric acid), then heated until the solution became clear and the volume 

was completed to 50 ml with distilled water.                  

The percentage of nitrogen in the leaves (%): Total nitrogen in the digested samples was 

measured using a steam distillation apparatus (Microkjeldahl) based on the method of Page 

et al. (1982). 

Percentage of phosphorous in the leaves (%): It was estimated using a spectrophotometer 

with a wavelength of 470 nm according to the method (Murphy and Riley, 1962). 

The percentage of potassium in the leaves (%): It was estimated using a flame photometer 

type 73JEN WA 73 PEP according to the method of Page et al. (1982). The results are 

expressed according to a standard curve in which potassium chloride. 

Results and discussion 

 

1. Effect of humic acid and extract and the interaction between them on the vegetative 

growth characteristics of peppermint plant: 

Table (2) shows the effect of humic acid and seaweed extract and the interaction between 

them on vegetative growth indicators, the treatment of irrigated with humic acid at a 

concentration of 2 ml L-1 was superior in the highest height of 21.78 cm compared to the 

comparison treatment, it gave a minimum height of 18.19 cm, the leaves number (65.5 

leaves. Plant-1), the comparison treatment was the lowest value (59.1 leaves. Plant-1). The 

number of branches reached the highest value of 14.03 branch.plant-1 compared to the 

lowest value of 10.22 branch.plant-1 and the leaf area gave the highest value of 1219 cm2 

plant-1 compared to the lowest value of 548 cm2 plant-1. 

As for the extract of seaweed, it was significantly superior to the treatment of spraying with 

the extract at a concentration of 2 ml L-1, on the plant height trait, it gave the highest plant 

height of 21.17 cm, compared with the comparison treatment, which gave the lowest value 

of 17.45 cm. Leaves number, the highest value was 63.4 leaves. Plant-1, and the lowest value 

was 62.1 leaves. Plant-1. The branches number had the highest value of 15.86 branch. plant-1, 

compared to the lowest comparison, which was 8.41 branch. plant-1. The leaf area has the 

highest value of 1164 cm2 plant-1 and the lowest value is 685cm2 plant-1. 

As for the interaction between humic acid and seaweed extract, the concentration of 2 ml L-1 

in each trait exceeded the height of the plant, the number of leaves, the number of 

branches, it gave the highest values of (23.00 cm, 67.00 leaf. plant-1, 17.66 branch. plant-1), 
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respectively, compared to the control treatment, which gave the lowest values of (17.46 cm, 

56.6 leaves plant-1, 7.22 branches plant-1), respectively. 

The increase in vegetative growth indicators is the result of the cumulative effect between 

humic acid and seaweed extract, it may be attributed to the role of humic acid in increasing 

the physiological activities of plants, its reflection in the increase in growth and the content 

of the plant's nutrients, increasing cytokinin and endogenous auxin, as it is a humic 

substance that nourishes plants (Anonymous, 2005). As for the increase resulting from the 

use of the extract in improving the growth of the peppermint plant, because it contains 

major elements necessary for the plant NPK, stimulates plant growth and development, 

through its effect, it activates physiological processes, like photosynthesis, which reflects 

positively on the characteristics of vegetative growth (Abd-motty et al., 2010). 

Table(2) Effect of humic acid and extract and the interaction between them on the 

vegetative growth characteristics of peppermint plant. 

Treatment Plant height (cm) Leaves number 

(leaf.plant-1) 

Branches number 

(branch.plant-1) 

A0 

A1 

A2 

18.19 

19.58 

21.78 

59.1 

63.6 

65.5 

10.22 

12.33 

14.03 

L.S.D 0.05 3.44 13.63 2.539 

B0 

B1 

B2 

17.45 

18.93 

21.17 

62.1 

62.7 

63.4 

8.41 

14.30 

15.86 

L.S.D 0.05 3.44 13.63 2.539 

 

A0 B0 

A0B1 

A0B2 

A1B0 

A1B1 

A1B2 

A2B0 

A2B1 

A2B2 

 

17.46 

17.80 

19.67 

19.33 

18.22 

19.67 

21.06 

18.34 

23.00 

 

56.6 

58.7 

62.0 

62.6 

63.7 

64.6 

64.4 

65.1 

67.0 

 

7.22 

12.89 

14.33 

8.26 

12.81 

15.59 

9.76 

17.21 

17.66 

L.S.D 0.05 5.72 23.61 984.3  

 

2. Effect of humic acid and seaweed extract on some chemical properties of peppermint 

plant: 

Table (3) shows the effect of humic acid and seaweed extract and the interaction between 

them on the chemical properties of peppermint, the treatment of irrigated with humic acid 

excelled in most of the chemical properties of the leaves, the concentration of 2 ml L-1 had a 
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significant effect on the amount of chlorophyll, the highest value reached (10.09 mg 100 g 

fresh weight), compared with the lowest value of the control treatment was (8.66 mg 100 g 

fresh weight). This increase may be attributed to the role of humic acid in increasing the 

efficiency of photosynthesis, thus, increasing the processed nutrients in the process of cell 

division, which positively affected and consequently increased chlorophyll (Abu Dhahi and 

Al-Younis, 1988). 

The percentage of nitrogen, which gave the highest value, was 1.936%, compared with the 

lowest value of the comparison treatment (1.603%). It is attributed to humic acid, which 

leads to an increase in total nitrogen in the soil when treated with it (Idris, 2009). 

Potassium gave the highest value (1.246%), compared with the lowest value of the 

comparison treatment (1.204%). It is attributed to the role of humic acid, which increases 

the readiness of major and minor elements, including potassium, by forming chelating 

elements with compounds of these elements, then he works on editing it and converting it 

into a form that can be absorbed by the plant (Altomare et al., 1999). 

As for the seaweed extract, the spraying treatment with the extract at a concentration of 2 

ml L-1 was superior in the chemical properties of the leaves, including the amount of 

chlorophyll, which reached the highest value (10.11 mg 100 g fresh weight), compared with 

the lowest value for the control treatment (9.11 mg 100 g fresh weight), this may be 

attributed to the extract’s content of cytokinins, encourage physiological activities such as 

encouraging some photosynthetic enzymes and increasing total chlorophyll in plants 

(Thomas, 1996). 

 The percentage of nitrogen (1.893) and the lowest value (1.529) and potassium, the highest 

value (1.231) and the lowest value (1.150). 

As for the interaction between humic acid and the extract, it had a significant effect on all 

the chemical and qualitative characteristics of the leaves, as the concentration of 2 ml L-1 

exceeded the amount of chlorophyll. The highest value was (10.44 mg 100 g fresh weight) 

compared to the lowest value (9.39 mg 100 g fresh weight). Nitrogen percentage (2.203%) 

and the lowest value (1.633%). Potassium had the highest value (1.263%) and the lowest 

value (1.190%). 

Table(3) Effect of humic acid and seaweed extract on some chemical properties of 

peppermint plant. 

K% P% N% chlorophyII Treatment 

1.204 

1.226 

1.246 

0.6206 

0.6322 

0.6367 

1.603 

1.852 

1.936 

8.66 

9.96 

10.09 

A0 

A1 

A2 

 0.01548 0.3153 0.762 L.S.D 0.05 

1.150 

1.229 

1.231 

0.6178 

0.6322 

0.6344 

1.529 

1.869 

1.893 

9.11 

9.83 

10.11 

B0 

B1 

B2 



Nat. Volatiles & Essent. Oils, 2021; 8(6): 2375-2383 

2381 

 

 0.01548 0.3153 0.762 L.S.D 0.05 

 

1.190 

1.193 

1.230 

1.200 

1.213 

1.257 

1.237 

1.243 

1.263 

 

0.6237 

0.6267 

0.6233 

0.6300 

0.6300 

0.6367 

0.6267 

0.6400 

0.6433 

 

1.633 

1.783 

1.973 

1.703 

1.923 

1.930 

1.910 

1.923 

2.203 

 

9.39 

9.73 

9.86 

9.88 

9.97 

10.02 

9.88 

9.96 

10.44 

 

A0 B0 

A0B1 

A0B2 

A1B0 

A1B1 

A1B2 

A2B0 

A2B1 

A2B2 

 0.02682 0.5460 1.320 L.S.D 0.05 

 

Conclusions : 

1. Treating peppermint plants with humic acid and seaweed extract improved vegetative 

growth indicators, increased nitrogen and potassium content in leaves, as well as 

increased chlorophyll . 

2. Irrigation with humic acid at a concentration of 2 ml. L-1 and spraying with seaweed 

extract at a concentration of 2 ml. L-1 to increase most of the vegetative growth 

indicators. 

Recommendations : 

1. Using humic acid and seaweed extract in high concentrations of each in order to get the 

highest amount of foliar yield 

2. Doing other studies on the effect of addition methods to find out which method is more 

responsive. 

References 

 

Abu Dhahi, Y.M. and M.A. Al-Younis. 1988. Guide to Plant Nutrition. Ministry of Higher 

Education and Scientific Research, University of Baghdad, Iraq, p. 490. 

Al-Barmaei, K.A. 2007. Effect of organic waste and seaweed extract on growth and yield of 

broccoli. Master's thesis. College of Agriculture. Al-Qasim Green University. The Republic of 

Iraq. 

Al-Sahhaf, F.H. 1989. Applied plant nutrition. The Ministry of Higher Education and Scientific 

Research. Dar Al-Kutub Press. University of Baghdad. Iraq. p. 260. 

Al-Shahat, N.A. 1986. Medicinal plants and herbs, Dar Al-Bahar, Beirut. 

ALtomare,G.;Norvell,W.A.;Bjorkman,T.andHarman,G.E.(1999). 

Anonymous.(2005).Humic acid, organic plant food and Root Growth promoters, An Earth 

friendly. Company (ecochem)1712\2007.file :G humic acid .htm. 



Nat. Volatiles & Essent. Oils, 2021; 8(6): 2375-2383 

2382 

 

Bhat,S.;P.Maheshwari;S.Kumar and A.Kumar(2002).Mentha species:In vitro Regeneration 

and genetic transrormation Biology Today .3(1):11_23 

 

Chen,Y.;Nobili,M.and Aviad,T.(2004).Substances on plant 

growth.In:Magdoft,f,;Ray,R.(Eds):Soil organic matter insustain able Agriculture,CRC press 

Washington. 

 

Cresser, M.S. and.J.W.Parson (1979).Sulphuric _perchloric acid of digestion of plant material 

for determination of nitrogen, phosphorus, potassium, calcium and magnesium Analytica 

chemical material Acta. Log (2):431_436. 

 

Daoud, Z.E.; I.H. Al-Allaf and I.T.S. Al-Alam. 2013. Effect of spraying with marine extract 

agarine and urea on the growth of green bean seedlings. Pistacia khinijuk stocks. Rafidain 

Agriculture Journal, 41(1): 59-68. 

Dorman,H.J.D.,KoSar,M.,Kahlos,K.,Holm,Y.,&Hiltunen,,R.(2003).Antioxidant properties and 

composition of aqueous extracts from mentha species,hybrids,varieties, and cultivars 

.Journal of Agricultural and food chemistry, 51(16),4563-4569. 

https://doi.Org/101021/jf034108k 

 

Dumas,Y.;smail,S. and  Benamara,A.(2004).Effect of potassium fertilization on the behavior 

of three processing tomato.cultivars under various watering levels. Acta. Hort.B. 

 

Eslah .M_EL-Hefny.(2010).Effect of saline irrigation water and humic acid Application on 

growth and productivity of two cultivars of cowpen (Vigna ungiculata L.Walp).Australian.J.of 

basic and applied sci,4(12):6514-616. 

 

Featonby_smith,B.C.and Van staden,J.(1987).Effect of seaweed on yield and seed quality of 

Arachis hypogae.south Africa Tydskr .plank .,53(3):190_193. 

Goodwin;T.W.1976.chemistry and Biochemistry of plant pigment. 2nd Acadimic prees 

London New york .san francisco:373. 

 

Idris, M.H. 2009. Plant Physiology, first edition. Suzanne Mubarak Scientific Exploration 

Center. Cairo - Arab Republic of Egypt: 264 p. 

Lawrence,B.M.(1992).The spearmint and peppermint industry of North America.In 

verlet.N.,3rd.International conference on Aromatic and medicinal plant Nyons 

france,December 2-4,1991:59-90 

 

Murphy,J and J.P.Riley(1962).A modified single solution method for the determination of 

phosphate in natural waters .Anal.chim .Acta.,27:31-36. 

 

Page,A.L.;R.H.Miller and D.R.Keney(1982).Methods of soil Analysis.part 2,2 and Ed. 

Madison ,wisconsim,USA:pp:1159. 

 

https://doi.org/101021/jf034108k


Nat. Volatiles & Essent. Oils, 2021; 8(6): 2375-2383 

2383 

 

Pourhadi,M.,Badi,H.N.,Mehrafarin,A.,Omidi,H.,and Hajiaghaee,R.(2018).phytochemical 

and growth responses of Mentha piperita to foliar application of biostimulants under 

greenhouse and field  conditions.herba polonica,64(2),1-12. 

 

SaidAl- Ahl, H. A. H.; Hasnaa, S. A. and Hendawy, S. F. 2009.Effect of potassium humate and 

nitrogen fertilizer on herb and essential oil of oregano under different irrigation intervals. J. 

Applied Sci. 2 (3): 319– 323. 

Shabir Ahmed,R.,Imran,A.,Sajid Arshad, M.,Bilal Hussain, M., Waheed,M.,Safdar,S., and 

Yasmin, Z.(2020).Introductory Chapter :Mentha piperita(a valuable Herb):Brief Overview. 

Herb and spices, 1-10. 

  

Stirk,W.A.;Strad M.;Novak,O.and ran,S.J.(2003). Cytokinins in macroalge. Plant Growth 

Regul.41(1):13-24. 

 

Thomas,S,S. and LI, C.(2002).preducts development of sea buck thorn Li.T.S.C.P.O.393-398 

in J.Jannick and whipke (Eds).Trends in new uses Alexandria,VA. 

 


