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The present test was conducted to assess the influence of spraying Pars Humic on the flowering performance and 
nutrient element concentration of Iranian borage (Echium amoenum Fisch & Mey) in 2020 in a farm located in 
Roudbarsara village, Rezvanshahr County. The experiment was conducted on random blocks with three iterations. 
Treatments included Pars Humic (65% humic, and 5% nitrogen) at three levels including a1:H0 (control), a2:H1 (2 per 
1,000), and a3:H2 (4 per 1,000) and a3:H3 (6 per 1,000). The traits of plant height, biomass yield, number of branches, 
flower yield, and flower potassium, phosphorus, calcium, and magnesium contents were evaluated in this experiment. 
Spraying humic acid in this experiment was revealed to have a significant impact on the studied traits, indicating that the 
application of Pars Humic at various doses left significant impacts on said traits. The greatest plant height, number of 
branches, and biomass yield were observed in treatment H1 (0.002 Pars Humic) and the lowest impact was observed in 
the 0.006 Pars Humic treatment. Humic acid at the H1 level (0.002 Pars Humic) improved the performance of flower 
components in borage due to better nutrient absorption. The greatest flower field was obtained through spraying the 
0.002 Pars Humic treatment which indicated a 13% improvement compared to the control treatment (no spraying). 
Increasing the Pars Humic content of the treatment from 0.002 to 0.006 reduced flower yield, and the greatest decline 
was observed in treatment H3 (0.006 Pars Humic). Comparison of means of the data at various levels of Pars Humic 
consumption indicated that the greatest phosphorus and potassium contents in flowers were obtained from the H1 
treatment (0.002 Pars Humic), and the highest calcium and magnesium content in flowers were obtained from the H2 
treatment (0.004 Pars Humic). Meanwhile, Pars Humic treatment was revealed to have a significant and positive 
influence on plant height, flower yield, biomass yield, the number of branches, and the studied elements. Eventually, 
improving the absorption of nutrients and developing the reproductive and vegetative components increased flower yield. 
The highest impact of Pars Humic treatment on Iranian borage was associated with 2 liters of Pars Humic per 1,000 liters 
of water. 
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INTRODUCTION 
Therapeutic herbs have long had an essential position in 
the traditional Iranian agriculture system, and traditional 
medicine experts have used these herbs as medicine to 
prevent and treat diseases since ancient times. Being rich 
in secondary metabolites, therapeutic herbs supply the 
active ingredients of many drugs. Although secondary 
metabolite biosynthesis is genetically controlled, their 
production is immensely affected by environmental factors 
(Bi et al. 2021, Gholamin and Khayatnezhad, 2020a, Hou 
et al. 2021, Karasakal et al. 2020, Khayatnezhad and 
Gholamin, 2020, Ma et al. 2021). Pharmaceutical 
factories’ growing demand for ingredients and the 
importance of maintaining the natural resources of herbs 
has highlighted the significance of research on aromatic 
and pharmaceutical plant cultivation and processing 

(Hakan et al. 2011). Iranian borage is an herbaceous, 
biennial, or perennial plant. There are three other species 
of this plant in Iran, namely, Khuzestan, Russian, and 
Italian Borage (Emad et al. 2012). Borage is known as a 
natural antioxidant among pharmaceutical plants (Chen et 
al. 2021, Cheng et al. 2021, Huang et al. 2021, 
Khayatnezhad and Gholamin, 2021a). This plant is widely 
found as a wild plant growing in the northern provinces of 
the country such as Mazandaran and Gilan as well as 
Kelardasht, Chalous, and Kandovan heights (Abed et al. 
2012). The most important pharmaceutical active 
ingredients in borage include essential oil, mucilage, 
vitamin C, gum, allantoin, tannins, saponins, pyrrolizidine 
alkaloids, cyanogenic compounds, and mineral salts 
(Altan et al. 2003). Humic acid –an organic acid obtained 
from humus and other natural sources with no 
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environmentally destructive impact- can be used to 
eliminate some nutrient deficiencies in plants alongside 
iron. Deficiency in elements such as zinc, iron, and copper 
is extremely common in alkaline soils given the formation 
of nonsalable complexes of these elements in alkaline 
environments (Gholamin and Khayatnezhad, 2020b, Jia et 
al. 2020, Li et al. 2021, Wang et al. 2021, Wang et al. 
2022b, Xu et al. 2021, Zhu et al. 2021a, Zhu et al. 2021b). 
Aside from being rich in trace elements, humic acid helps 
absorb and release the stable elements as well (Hakan et 
al. 2011). Humic acid is among the compounds with a 
significant role in correcting soil structure and is the result 
of organic material decomposition in the soil overall, 
humics are soil correctors rather than fertilizers. Humic 
acid polymers act as a natural adhesive in holding the 
mineral particles of soil together and creating larger 
granules while providing a suitable environment for 
microscopic and macroscopic organisms and better air, 
water, and root penetration (Sebahattin and Necdet, 
2005). As an organic acid resulting from humus and other 
natural resources, humic acid improves respiration organs 
and root biomass through hormonal influences and 
improvement of nutrient absorption (Gholamin and 
Khayatnezhad, 2020c, Li et al. 2022, Zheng et al. 2021). 
This substance has a quasi-hormonal activity that 
increases plant growth and nutrient absorption, resulting in 
increased resistance of the plant against environmental 
stress. Humic acid does not act as a limited source of 
nutrients, but can rather be used as a growth regulator 
adjusting the level of hormones and improving plant 
growth (Nardi et al. 2000). Humic acid increases nutrient 
absorption, yield, and fertility in plants by clotting the 
essential elements (Tan, 2003). Experiments have 
revealed that a 50mg/l concentration of humic acid 
increases the length of root cells in chickpeas (Vaughan, 
2004). Results of some tests indicate increased 
performance of soybeans and potatoes as a result of 
using humic acid (Freeman, 2000). A study on the 
application of humic acid revealed that humic acid resulted 
in increased stem diameter, hypocotyl length, stem length, 
nutrient content, dry weight, and yield of pepper (Turkmen 
et al. 2005). Humic acid was also revealed to increase the 
alkaloids in tobacco leaves (Tan, 2003). References have 
mentioned many cases of humic acid impacts such as the 
formation of complex bonds between mineral ions and 
humic acid, humic acid decomposition into enzymes in 
plant tissues, its impact on photosynthesis and respiration 
processes, and its effect on stimulating nucleic acid 
metabolism (Chen et al. 2004). In their study on the 
influence of phosphorus and humic acid on lettuce growth 
and nutrient content, Cimrin and Yilmaz (2005) suggested 
that phosphorus and humic acid and their interactions 
increased the nitrogen content in lettuce and lead to 
phosphorus availability (Khayatnezhad and Gholamin, 
2021b, Si et al. 2020, Sun et al. 2021, Tao et al. 2021, 
Wang et al. 2022a, Zhang et al. 2021). However, this 

experiment indicated that the use of humic acid did not 
increase lettuce yield. Although many studies have been 
conducted on crops, the behavior of a few therapeutic and 
aromatic herbs has been studied. Thus, the present 
experiment seeks to investigate the impacts of spraying 
Pars Humic on flowering yield and the concentration of 
highly-consumed nutrients in borage.  
  
MATERIALS AND METHODS 
The present study was conducted under the climatic 
conditions of Rezvanshahr County and Roudbarsara 
village located 3km away from Rezvanshahr. The 
experiment was carried out in a planting plot. After soil 
analysis and the tillage operations (one week prior to 
planting) including plowing, discs, etc., 3*3m plots were 
prepared based on the cultivation plan. The distance 
between the plots was 1m while the blocks were situated 
6m from one another. Manual cultivation was then carried 
out. Planting rows were placed 50cm away from one 
another and the rows had 30cm distances between them. 
Initial irrigation was carried out after planting, and second 
irrigation was carried out four days later to make sure that 
the seeds would grow. Subsequent irrigations were 
carried out every seven days through the leakage method. 
Each round of irrigation was continued to the point of soil 
moisture reaching the soil capacity, and weeds were 
manually taken out after the plants grew four leaves. The 
experiment was conducted on random blocks with three 
iterations. Treatments included Pars Humic (65% humic, 
and 5% nitrogen) at three levels including a1:H0 (control), 
a2:H1 (2 per 1,000), and a3:H2 (4 per 1,000) and a3:H3 (6 
per 1,000). The traits of plant height, biomass yield, 
number of branches, flower yield, and flower potassium, 
phosphorus, calcium, and magnesium contents were 
evaluated in this experiment. Dry incineration was used to 
determine the calcium, magnesium, phosphorus, and 
potassium contents of the aerial parts of flowers. 
Potassium contents were measured using a Flame 
Photometer (Edward, 1999), calcium and magnesium 
contents were measured using an atomic absorption 
device (Jackson, 1962), and phosphorus contents were 
measured with a spectrophotometer. SPSS-22 and 
MSTAT-C statistical software were used for statistical 
analyses, and Excel software was used to draw the 
diagrams. Data averages were compared using the Least 
Significant Difference (LSD) test.  
 
RESULTS AND DISCUSSION 
Variance analysis results of the studied traits (Table 1) 
indicated that the studied treatments were significantly 
different at 1% and 5% levels in terms of all the studied 
variables. In other words, the application of Pars Humic at 
various doses had a significant influence on these traits 
(Table 1).  
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Table 1: Variance analysis of the studied traits 

Mean of Square 

df S.O.V Magnesium 
flower 

Calcium 
flower 

Potassium 
Flower 

Phosphorus 
flower 

Yield 
of 

flower 

Biomass 
yield 

Number 
of 

branches 

Plant 
height 

0.002* 0.0002* 16.33 0.001** 0.539 351.4** 2.66** 9.711 2 Rep 

0.001* 0.001** 1384** 0.00025** 5.279** 10018** 0.962** 19.67* 3 
Pars 

Humic 

0.00016 2.6e-5 9.667 2.5e-5 0.181 22.97 0.055 3.186 6 Error 

0.82 1 1.34 2.5 2.42 1.47 3.5 8.3 C.V.% 
*, ** Significant at the level of five and one percent probability 

 
Spraying humic acid in this experiment left a 

significant impact on the traits of plant height, biomass 
yield, and the number of branches (Table 1). Comparison 
of the data means (Figures 1, 2, and 3) indicated that the 
greatest values for these three traits were observed in the 
treatment with 0.002 Pars Humic and the lowest values 
were observed in the 0.006 treatment. At the H1 level 
(0.002 Pars Humic treatment), humic acid improved the 
yield of flower components in borage due to the improved 
nutrient absorption. In a similar experiment, Nardi et al. 
(2002) reported that humic acid increased plant height and 
growth through hormonal impacts, affecting plant 
metabolisms, clotting, and increasing the absorption of 
nutrients. Ayas and Gulser (2005) stated that humic acid 
improves growth, biomass yield, and plant height by 
increasing the nitrogen content of leaves and their life. 
The application of humic acid resulted in improvement in 
the physiologic and morphologic components of this plant, 
as a result of which the number of primary and secondary 
branches increased after the use of humic acid (Abdi, 
2021, Alizadeh, 2021, Karasakal, 2021, 
Mohammadzadeh, 2021, Radmanesh, 2021).  

 
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
Figure 1: the mean impact of Pars Humic fertilizer on 
plant height in Iranian borage pharmaceutical plant   

 
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
 

Figure 2: the mean impact of Pars Humic fertilizer on 
the number of branches in Iranian borage 
pharmaceutical plant   

 
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
 

Figure 3: the mean impact of Pars Humic fertilizer on 
biomass yield in Iranian borage pharmaceutical plant 

Pars Humic left a significant impact on flower yield in 
borage (Figure 4). The greatest flower field was obtained 
through spraying the 0.002 Pars Humic treatment which 
indicated a 13% improvement compared to the control 
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treatment (no spraying). Increasing the Pars Humic 
content of the treatment from 0.002 to 0.006 reduced 
flower yield, and the greatest decline was observed in 
treatment H3 (0.006 Pars Humic, Figure 4). According to 
Lieu et al. (1998), humic acid increases the 
photosynthesis speed in leaves and improves nutrient 
content in various parts of the plant and its roots. 
However, the present experiment found that in the case of 
borage, humic acid only had a positive impact on flower 
yield at the H2 (0.002 Pars Humic) level (Figure 4).  

 
Figure 4: the mean impact of Pars Humic fertilizer on 
flower yield in Iranian borage pharmaceutical plant 
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
Comparison of data averages at different levels of 

Pars Humic indicated that the highest phosphorus and 
potassium contents if flower components were observed 
in the H1 treatment (0.002 Pars Humic), while the highest 
calcium and magnesium contents in flower components 
were observed in the H2 treatment (0.004 Pars Humic) 
(Figures 5-8). Rauthan and Schnitzer (2004) reported that 
humic acid increased the absorption of iron, potassium, 
phosphorus, zinc, and manganese. Moreover, Adani et al. 
(2001) reported that 20mg/l commercial humic acid 
increased the phosphorus content in tomatoes. Want et al. 
(2005) studied phosphorus 32 absorptions as an effective 
factor in the development of root system in root cells of 
winter wheat in the presence of humic acid and found that 
5-50mg/l of humic acid leads to a significant increase in 
phosphorus absorption. Increased phosphorus absorption 
increased phosphorus absorption significantly. Increased 
phosphorus absorption can contribute to root penetration 
into the depths of the soil and further water absorption 
under adverse environmental conditions. 

 
Figure 5: the mean impact of Pars Humic fertilizer on 
phosphorus content in Iranian borage pharmaceutical 
plant 
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
 

. 
Figure 6: the mean impact of Pars Humic fertilizer on 
potassium content in Iranian borage pharmaceutical 
plant 
The presence of different letters indicates a significant 
difference by Duncan test at the level of 5% probability 
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Figure 7: the mean impact of Pars Humic fertilizer on 
calcium content in Iranian borage pharmaceutical 
plant 
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
 

 
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
Figure 8: the mean impact of Pars Humic fertilizer on 
magnesium content in Iranian borage pharmaceutical 
plant 

CONCLUSION 
Pars Humic treatment was revealed to have a significant 
and positive influence on plant height, flower yield, 
biomass yield, the number of branches, and the studied 
elements. Eventually, improving the absorption of 
nutrients and developing the reproductive and vegetative 
components increased flower yield. The highest impact of 
Pars Humic treatment on Iranian borage was associated 
with 2 liters of Pars Humic per 1,000 liters of water.  
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