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According to WHO estimations, 89% of the world population rely on natural products and medicinal herbs for primary 
healthcare, and the growing tendency towards the use of pharmaceutical plants at a global scale has highlighted the 
importance of cultivating and producing these plants. On the other hand, drought is the most significant factor limiting 
agricultural products. In this regard, the present study was conducted in Mianeh in the crop year 2019 in the form of split 
plots with a random block design with three iterations to investigate the impacts of spraying Pars Humic solution to 
increase plant yield and reduce the effects of drought stress. Drought stress (the main factor) was examined at four levels 
including a1: 80% FC, a2: 60%FC, a3: 40% FC, and a4: control (normal) and spraying Pars Humic solution (the 
secondary factor) at the two levels of b1: no spraying and b2: spraying a Pars Humic solution at the concentration of 2 
liters per 1000liters of water. Results indicated significant differences between the levels of the main factor (drought 
stress) and secondary factor (Pars Humic spraying) in terms of all the studied traits at 1%and 5% significance levels. 
Moreover, only the variables of plant height and stem diameter varied significantly due to the mutual effect of drought in 
spraying, and the other traits did not vary significantly in this regard although their values differed from one another. 
Spraying a 0.002 Pars Humic solution resulted in a 3.75, 4.38, 2.91, and 4.68% increase in peduncle length, number of 
branches, number of capsules, and seed oil percentage, respectively. Drought stress –particularly severe drought stress 
at 40% FC- resulted in a significant decline in stem diameter, plant height, number of branches, seed weights, and seed 
oil content. Spraying 0.002 Pars Humic solution resulted in extremely significant changes in the qualitative and 
quantitative of the variables examined in the present study.  
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INTRODUCTION 
Medicinal plants and spices are among the plants with 
economic applications for humans that produce and store 
a small amount of effective and useful chemical 
compounds in their organs and take up a large share of 
the commercial pharmaceutical products (Majnoun 
Hosseini and Davazdah Imami, 2007). Overall, 
pharmaceutical herbs are plants that have a specific 
significance both to prevent and treat diseases and ensure 
the health and hygiene of communities. According to 
WHO, 89% of the world's population relies on natural 
products and medicinal herbs for primary healthcare (Bi et 
al. 2021, Gholamin and Khayatnezhad, 2020a, Guo et al. 
2021, Hou et al. 2021, Karasakal et al. 2020a, 
Khayatnezhad and Gholamin, 2020a, Ma et al. 2021a).  
Purslane with the scientific name of Portulaca oleracea 
(Portulaca family) is a medicinal, four-carbon, and annual 
plant from the genus Portulaca (Chen et al. 2021, Cheng 
et al. 2021, Li et al. 2021). This plant is resistant to 
drought, can easily grow in salty or acidic soil, and can 

even use water drained from other farms to cover its water 
needs (Khan et al. 2006). Purslane is an excellent source 
of omega-3 fatty acids (Eicosapentaenoic Acid, linolenic 
acid, and docosahexaenoic acid), vitamins (A, C, and E), 
beta-carotene, and antioxidants such as ascorbic acid, 
alpha-tocopherol, and glutathione (Simopoulos, 2004). 
The quality and quantity of pharmaceutical herbs are 
specifically influenced by environmental factors, genetic, 
and their mutual impacts (Abdalla and El-Khoshiban, 
2007). Among these factors, drought is the most 
significant factor limiting agricultural yield. Drought is 
defined as water deficiency in the plant and is the result of 
plant transpiration exceeding its water absorption, and has 
many adverse impacts on several plant processes as well 
as a substantial decline in crop yield (Zadehbagheri et al. 
2010(Ma et al. 2021b, Sun and Khayatnezhad, 2021, 
Wang et al. 2022a)). Drought stress is among the most 
important factors behind the reduced growth and yield of 
many crops, particularly in arid and semi-arid regions. 
Reduced photosynthesis due to closed stomata, 
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deficiency in the photosynthesis material required to fill the 
seeds, and reduced grain filling period is among the most 
significant impacts of drought on plants (Gholamin and 
Khayatnezhad, 2020c, Huang et al. 2021, Khayatnezhad 
and Gholamin, 2020b, Si et al. 2020, Tao et al. 2021, 
Wang et al. 2021). On the other hand, the use of Humic 
substances is among the solutions to increase yield per 
unit of area. According to the classic definitions, humics 
are a group of heterogenic organic materials created 
naturally and known to have properties such as high 
molecular weight and a color range of yellow to black 
(Kulikova et al. 2005). Humic acid is among the extremely 
important components of soil that influence its 
physiochemical properties and improve fertility 
(Mollasadeghi, 2010(Gholamin and Khayatnezhad, 
2020d)). Humic acid holds the largest share among the 
organic materials in soil, is capable of playing the greatest 
part in stabilizing it, and has a key mediating role in 
mineralizing the organic contents of soil into carbon 
dioxide. Thus, humics are the most general form of 
organic carbon found in nature (Islam et al. 2005). Yang et 
al. (2004) reported that humics can affect the physiologic 
processes of plant growth directly and indirectly (Li et al. 
2022). Their direct impacts include increased respiration, 
cell membrane permeability, nucleic acid biosynthesis, 
enzymatic and quasi-enzymatic activity, and ionic 
absorption. Humic acid reduces the need for fertilizer 
consumption and makes the plant more resistant to 
drought, cold, heat, pests, diseases, and other agricultural 
and environmental pressures. It also improves total plant 
yield and strengthens the stem (Anonymous, 
2010(Khayatnezhad and Nasehi, 2021, Wang et al. 
2022b, Xu et al. 2021, Zhu et al. 2021a, Zhu et al. 
2021b)). Considering the importance of the active 
ingredients in pharmaceutical plants, the present study 
was conducted to investigate the impacts of humic acid 
foliar nutrition on the physiologic and morphologic traits of 
purslane under drought stress.  
  
MATERIALS AND METHODS 

The present study was conducted in summer 2019 on 
a farm located in Mianeh county. From the climatic aspect, 
this county had cold winters and cold and mild summers, 
which is typical in cold and mountainous regions. The 
examined farm had been under wheat cultivation the 
previous years, and 15 samples were taken before tillage 
from 15 points of the farm at the depths of 0-30cm to 
determine the physio-chemical specifications of the soil. 
Eventually, a compound sample was selected and 
transferred to the laboratory to undergo physical and 
chemical analysis. The soil type turned out to be sandy 
loam. Table 1 demonstrates the results obtained from soil 
sample analysis. 
The experiment was conducted in the form of split blocks 
with a completely randomized block design in three 
iterations. . Drought stress (the main factor) was examined 
at four levels including a1: 80% FC, a2: 60%FC, a3: 40% 
FC, and a4: control (normal) and spraying Pars Humic 
solution (the secondary factor) at the two levels of b1: no 
spraying and b2: spraying a Pars Humic solution at the 
concentration of 2 liters per 1000liters of water. After 
performing soil analysis and tillage in the experiment site, 
4*4m plots were created. The plots were positioned 1m 
from one another and the blocks had a distance of 2m 
between them. Each plot contained 6 rows positioned 
50cm from one another with plants cultivated 40cm from 
each other on a length of 2m. The first irrigation was 
performed for all treatments immediately after cultivation, 
and leakage irrigation was then performed at three-day 
intervals until complete plant establishment. Stress was 
applied after plant establishment at the 8-10-leaf stage 
and continued until grain ripening. Pars Humic solution 
was first sprayed at the 6-8-leaf stage after pruning, and 
the second spraying round was performed after flowering. 
The traits of plant height, stem diameter, number of 
ranches, internode length, number of capsules, and grain 
oil percentage were investigated in the present study. A 
Soxhlet device was used to measure grain oil percentage. 
Data underwent variance analysis using SAS software, 
and the means were compared at the 5% significance 
level using Duncan's multiple range tests.  

 
Table 1: physiochemical specifications of the experiment site soil 
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RESULTS  

Variance analysis of the studied traits (Table 2) 
revealed a significant relationship between the levels of a 
primary factor (drought stress) and secondary factor (Pars 
Humic Spraying) in terms of all traits at 1% and 5% 
significance levels. The multiplied effect of drought and 
spraying led to significant changes only in terms of stem 
diameter and plant height, and the other traits were not 
significantly influenced.  

Results of variance analysis (Table 2) revealed that 
plant height was influenced by drought stress, spraying 
Pars Humic, and the mutual effect of drought and spraying 
at 1% and 5% significance levels. Comparing the means 
of the mutual effect of drought and spraying (Figure 1) 
indicated that plant height declined under drought stress, 
but increased under all three drought stress levels as long 
as Pars Humic solution was sprayed compared to the no 
spraying state, so that the highest plant height was 
observed in the control treatment (no stress) sprayed with 
0.002 Pars Humic solution (38.01cm) (Figure 1). The 
water flow around the growing cells reduces under 
drought stress (Sadeghipour & Aghaei, 2012), as a result 
of which the cells no longer grow in length. Moreover, 
cytokinin release from the root declines in the face of 
water deficiency which results in reduced plant height due 
to reduced cell division (Lalinia, 2012). The increased 
height due to spraying 0.002 Pars Humic solution is 
associated with the influence of this element on 
photosynthesis which increases chlorophyll production in 
leaves which leads to increased photosynthesis and 
transfer of photosynthetic materials to various parts of the 
plants such as stems, eventually resulting in increased 
plant height (Gholamin and Khayatnezhad, 2020b, 
Karasakal et al. 2020b, Sun et al. 2021, Yin et al. 2021). 
Severe drought is reported to reduce the aerial organ 
weight and height of ispagol, yarrow, calendula, 
chamomile, and sage (Zheng et al. 2021). Drought stress 
and Pars Humic spraying levels had significant impacts on 
internode length at 1% significance level individually and 
no significant effect on this trait mutually (Table 2). Figure 
2 demonstrates the mean separate impacts of drought 
stress and Pars Humic spraying levels on internode length 
in purslane. Results revealed that spraying 0.002 Pars 
Humic solution on purslane resulted in a 3.75% internode 

length increase. Meanwhile, the control treatment had the 
highest internode length at 19.25cm and the 40%FC 
treatment had the lowest internode length at an average of 
16.84cm. 

 

 
Figure 1: mean mutual effect of drought stress and 
Pars Humic spraying levels on purslane plant height  
The presence of different letters indicates a significant 

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

 
 
Figure 2: mean individual effects of drought stress 
and Pars Humic spraying levels on purslane internode 
height  
The presence of different letters indicates a significant 

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

Table 2: variance analysis of the studied traits 
Mean of Square 

df S.O.V Seed oil 
percentage 

Number of capsules per 
plant 

Stem 
diameter 

Number of 
branches 

Intermediate 
length 

Plant 
height 

0.311 159.5** 0.008* 0.0001 0.278* 22.31** 2 Rep 

63.687** 22243.3** 0.239** 0.022** 2.269** 80.03** 3 Stress levels (a) 
1.113 13.43 0.009 0.04 0.01 0.137 6 Erorr1 

5.47** 280.16** 0.054** 0.017** 2.516** 39.48** 1 Pars Humic Spraying (b) 
0.1 5.167 0.007* 0.001 0.091 4.198* 3 B×A 

0.157 8.042 0.001 0.001 0.038 0.565 8 Error2 

1.88 1.19 1.03 2.72 1.02 1.66 C.V.% 
*, ** Significant at the level of five and one percent probability 



Arda Karasakal                                                                                The impact of spraying Pars Humic on some traits of purslane 

 

      Bioscience Research, 2022 volume 19(1): 602-609                                                                       605 

 

. Studies on the influence of drought stress on the 
internode length of Moldavian dragonhead (Gholamin and 
Khayatnezhad, 2021, Jia et al. 2020); Alfalfa, and 
Lemongrass (Peng et al. 2021, Ren and Khayatnezhad, 
2021) suggested that the highest and lowest internode 
lengths were associated with complete irrigation and 
intense drought stress, respectively. Drought stress and 
Pars Humic spraying levels had significant impacts on the 
number of branches at 1% significance level individually 
and no significant effect on this trait mutually (Table 2). 
Figure 3 demonstrates the mean separate impacts of 
drought stress and Pars Humic spraying levels on the 
number of branches in purslane. Results revealed that 
spraying 0.002 Pars Humic solution on purslane resulted 
in a 4.38% increase in the number of branches. The 
control treatment had the largest number of branches at 
1.22 while the 40%FC treatment had the smallest number 
of branches at 1.09. Increasing the drought stress severity 
results in a decline in vegetative growth, and the plant's 
strategy under such conditions would be to quickly cease 
its vegetative period and enter the reproductive phase, as 
a result of which the number of branches drops (Abdi, 
2021, Alizadeh, 2021, Karasakal, 2021, 
Mohammadzadeh, 2021, Radmanesh, 2021). A study of 
the impact of drought stress on Moldavian dragonhead 
suggested that the number and length of branches decline 
as a result of increased drought stress (Zhang et al. 
2021). 

 

 
Figure 3: mean individual effects of drought stress 
and Pars Humic spraying levels on purslane number 
of branches  
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
Results of variance analysis (Table 2) revealed that 

stem diameter was under the significant influence of 
drought stress and spraying Pars Humic individually and 
mutually at the 5% significance level. Stem diameter 

reduced as the drought stress increased, but increased 
across all three drought levels in cases where Pars Humic 
was sprayed on the plants compared to the unsprayed 
cases so that the greatest height was observed in the 
control treatment (no stress) sprayed with Pars Humic 
0.002 solution (3.297cm) and the lowest height was 
observed in 40%FC treatment with no spraying (2.77cm) 
(Figure 4).  

 
Figure 4: mean mutual effects of drought stress and 
Pars Humic spraying levels on purslane stem 
diameter 
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
Figure 5 demonstrates the mean individual effects of 

drought stress and Pars Humic spraying levels on the 
number of capsules. Spraying purslane with 0.002 Pars 
Humic solution led to a 2.19% increase in the number of 
capsules. The control treatment and the 40%FC treatment 
had the largest and smallest number of capsules at 
328.17 and 197.17, respectively (Figure 5). Water and 
nutrient availability leads to favorable vegetative and 
reproductive growth and thus influences the reproductive 
organs (Khayatnezhad and Gholamin, 2021b). Increased 
plant height and inflorescence axis formation increase the 
number of capsules per plant. Besides, since 
photosynthesis is performed by the capsules at the stage 
of grain filling since the leaves would have fallen, longer 
stems increase photosynthesis in plants and would 
increase plant yield (Khayatnezhad and Gholamin, 
2021a). 
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Figure 5: mean individual effects of drought stress 
and Pars Humic spraying levels on purslane number 
of capsules  
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
Figure 6 demonstrates the mean individual effects of 

drought stress and Pars Humic spraying levels on grain oil 
content. Spraying purslane with 0.002 Pars Humic solution 
led to a 4.68% increase in grain oil content. The control 
treatment and the 40%FC treatment had the highest and 
lowest grain oil content at 23.88% and 16.49%, 
respectively (Figure 5). Adequate irrigation appears to be 
useful in increasing grain weight and its oil content. It can 
be inferred from the results that spraying has left a 
positive impact on attenuating the influence of drought 
stress. Oil content is influenced by irrigation regimes and 
increases in proportion to the increase in irrigation (Patel 
et al. 2001). Similar to high temperatures, drought stress 
reduces grain oil content. The hydrocarbon content also 
declines due to the closure of pores and reduced 
photosynthesis under drought conditions. On the other 

hand, the plant would not have the chance to synthesize 
protein and sugars stored in the grain under drought 
conditions since the growth period is shortened, which 
leads to a decline in grain oil percentage.  

 
Figure 5: mean individual effects of drought stress 
and Pars Humic spraying levels on purslane grain oil 
content 
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
Correlation results of the studied traits (Table 3) 

revealed that plant height had a significant and positive 
relationship with the number of branches, grain oil content, 
and stem diameter. Moreover, the number of branches 
had a significant and positive relationship with stem 
diameter (*0.969) and grain oil content (**0.991) at 5% 
and 1% significance levels, respectively. A significant 
relationship was also observed between grain oil content 
and stem diameter (*0.927) (Table 3).  

 
Table 3: Correlations between the studied traits 

 
Plant 

height 
Intermediate 

length 

Number 
of 

branches 

Stem 
diameter 

Number of 
capsules per 

plant 

Intermediate length 0.774 1    

Number of branches 0.991** 0.82 1   

Stem diameter 0.944* 0.724 0.969* 1  

Number of capsules per plant 0.779 0.252 0.756 0.839 1 

Seed oil percentage 0.990** 0.853 0.991** 0.927* 0.69 

*, ** Significant at the level of five and one percent probability 
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CONCLUSION 
Results revealed that although drought stress can 
influence the qualitative and quantitative specifications of 
purslane, its impact varies on each of the traits. Drought 
stress –particularly the intense drought stress of 40%FC- 
led to a significant decline in plant height, the number of 
branches, stem diameter, 1000 grain weight, and grain oil 
content. Spraying 0.002 Pars Humic solution on the plants 
resulted in an extreme and significant increase in the 
qualitative and quantitative traits examined in the present 
study.  
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