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Because a worldwide approach to medicinal plant production is beneficial in increasing the amount and quality of the 
substance, ecological medicinal plant culture ensures their quality and decreases the risk of negative impacts on medicinal 
quality and performance. As a result, it appears that providing these plants with a nutritious diet through the use of 
biological fertilizers is most compatible with the goal of generating therapeutic plants. In 2020-2021, an experiment was 
carried out on a farm in Rezvanshahr city, Rudbarsara village, to assess the effects of various quantities of biological 
fertilizers on the morphophysiological properties of Iranian Borage (Echium amoenum Fisch &Mey). The experiment was 
carried out as a three-replication randomized full block. Fertilizer levels were divided into three categories: a1: control (no 
fertilizer), a2: vermicompost (6 t/ha), and a3: compost (20 t/ha). Plant height, number of leaves, number of branches, 
number of flowers, wet yield, dry yield, wet flower yield, and dry flower yield were all analyzed in this research. There was a 
significant difference in all characteristics between the evaluated fertilizer treatments at the levels of 5% and 1%. In other 
words, the usage of compost and vermicompost had a significant influence on the characteristics. The results 
demonstrated that using 20 tons of compost per hectare and 6 tons of vermicompost enhanced the examined 
characteristics. The results indicated that applying 20 t/ha of compost fertilizer and 6 t/ha of vermicompost fertilizer 
enhanced fresh and dried flower output by 56.7, 17.8, and 30.4%, respectively, as in comparison with the control. Overall, 
the application of biological fertilizers had a considerable favorable influence on the characteristics evaluated in this study. 
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INTRODUCTION 
Medicinal plants, in addition to offering medicinal 

benefits, are a source of money in the majority of the 
world's countries, therefore research into many 
agricultural elements of medicinal plants is critical. Iranian 
borage (Echium amoenum Fisch &Mey) is a valuable 
Boraginaceae plant that has long been utilized in 
traditional Iranian medicine as a sedative, diuretic, and 
heart rate reducer, as well as for treating colds(Bi et al. 
2021, Chen et al. 2021, Cheng et al. 2021, Guo et al. 
2021, Hou et al. 2021). The growing demand for this 
plant's medicinal products, as well as the trend of 
increased domestic consumption, export, and preventing 
the plant's destruction due to its uncontrolled and 
unprincipled removal from nature, has necessitated its 
mass cultivation; actions to maintain this plant will be 
considered. Excessive use of man-made synthetic 
materials, such as chemical fertilizers, to boost yields per 
unit area of agricultural land has now disrupted the natural 
balance of the environment, posing major hazards to 

environmental health (Gholamin and Khayatnezhad, 
2020a, Huang et al. 2021, Li et al. 2021, Ma et al. 2021, Si 
et al. 2020, Sun et al. 2021, Tao et al. 2021, Wang et al. 
2021). However, in addition to soil fertility, the use of 
organic biological fertilizers such as compost and vermin 
compost reduces the harmful consequences of excessive 
use of chemical and synthetic manure (Yaqtin et al. 2011). 
Fertilizer management is an important element in the 
success of medicinal plant culture, and choosing fertilizers 
that are compatible with nature and appropriate for the 
plant can have a positive impact on the quantitative and 
qualitative indices of medicinal plants. Biofertilizers, in 
some situations as an alternative to chemical fertilizers 
and most cases as a supplement, can assist in ensuring 
agricultural systems' long-term viability (Han et al. 2006). 
Compost production is regarded as an appropriate 
management strategy for eliminating solid waste and 
transforming it into usable materials, as well as a suitable 
tool for regulating various sorts of residues, lowering 
mineral fertilizer consumption by crops, and enhancing 
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plant uptake of trace components(Yin et al. 2021, Zhang 
et al. 2021, Zhang et al. 2022, Zheng et al. 2021, Zhu et 
al. 2021a, Zhu et al. 2021b). Numerous studies in this 
area demonstrated some of the beneficial impacts of 
organic matter on plant development and quality features 
(RazaviTusi and Karimian, 2004). Today, excessive use of 
human-made materials such as mineral fertilizers to grow 
and harvest as many agricultural units and existing lands 
as feasible is recognized as a serious problem of 
environmental degradation and loss of biological 
equilibrium. Mishra and Nayak (Mishra and Nayak, 2004). 
Chemical fertilizer usage has grown in recent years in our 
country due to excessive use of chemical fertilizers and 
insufficient attention to the necessity and positive impacts 
of organic matter intake in improving the fertility of arable 
soils (Montazeri and Malakouti, 2003). Numerous 
research findings have discovered that using biological 
fertilizers has a significant impact on the quantitative and 
qualitative indicators of medicinal plants(Gholamin and 
Khayatnezhad, 2020b, Wang et al. 2022, Xu et al. 2021). 
Beneficial microorganisms make up biofertilizers, each of 
which is produced for a specific function, such as nitrogen 
fixation, phosphate ion release, potassium, iron, and so 
on. These bacteria are frequently discovered near the 
roots and aid in the plant's absorption of nutrients (Wu et 
al. 2005). It is now known that these bacteria have several 
roles, such as causing the absorption of other elements 
(Bashan et al. 2004), reducing illness (Lucy and Glick, 
2004), and improving soil structure (Lucy and Glick, 2004). 
(Gray and Smith). (2005), promote plant development and 
boost crop quantity and quality (Wu et al. 2005), and 
improve plant resilience to environmental stresses (Wu et 
al. 2005). (Nagananda et al. 2010). Persian borage is a 
medicinal plant with essential components in its blooms, 
and further study is needed to boost the amount and 
quality of flowers produced. Environmental and 
managerial variables affecting canopy structure have a 
significant impact on flower output in these plants in 
general. Persian borage is a medicinal plant with 
significant components in its blooms, and further research 
is needed to increase the quantity and quality of flowers 
produced. Environmental and managerial factors 
influencing canopy structure have a significant impact on 
flower production in these plants in general. As a result, 
providing ideal environmental circumstances, such as the 
best fertilizer composition to suit the nutritional 
requirements of the plant, is a priority for the effective 
development of any medicinal plant, including Iranian 
borage. As a result, the purpose of this research was to 

investigate the effects of various levels of biological 
fertilizers on the morpho-physiological features of borage 
(Echium amoenum Fisch &Mey) in Rezvanshahr, Gilan. 
 
MATERIALS AND METHODS 

This experiment was carried out in 2000-2021 on a 
farm in Rezvanshahr, Rudbarsarai village, to assess the 
impacts of various quantities of biological fertilizers on the 
morphophysiological features of Iranian borage (Echium 
amoenum Fisch &Mey). To evaluate some soil parameters 
of the test site, samples were taken from each terrace 
before planting and after harvesting. The soil was 
delivered to a laboratory after basic operations such as 
drying, crushing, and sieving. The chemical analysis of 
soil revealed that the clay test site's soil had an electrical 
conductivity of a saturated extract of 9.6 dS / m and a pH 
of 8.1. Different researchers have demonstrated that the 
ideal soil pH for horticultural borage is 4.3 to 8.3. 
(Omidbeigi, 2010). Table 1 shows the physical and 
chemical characteristics of the soil. 

After soil analysis and tillage operations (one week 
before planting) comprising plowing, disc, and so on, 
terraces with dimensions of 2 by 2 meters were built 
according to the planting plan on the piece of land planned 
for planting. The space between plots was half a meter, 
while the spacing between blocks was eight meters. 
Planting was done by hand. The spacing between planting 
rows was 60 cm, while the spacing between plants in each 
row was 30 cm. The experiment was run as a three-
replication randomized complete block. Water deficit 
stress levels are measured at three levels: a1: control (no 
fertilizer), a2: vermicompost (6 t/ha), and a3: compost (20 
t/ha). Irrigation, weeding, were all done regularly the 
following planting. Irrigation was done daily till seed 
germination. About 20 days after seeding, the seeds 
began to germinate. Because the early development of 
borage plants is so slow, hand weeding was done at this 
stage. Plants were thinned at the 4-leaf stage. Dry 
treatment was started as soon as the plants were fully 
established and thinning began. Irrigation was carried out 
using the terracing method. At 4-day intervals, irrigation 
was carried out for each stress level. Plant height, number 
of leaves, number of branches, number of flowers, wet 
yield, dry yield, wet flower yield, and dry flower yield were 
all assessed in this study. The fresh and green plant was 
weighed after harvesting and then dried naturally in the 
shade for 12 days to determine the total dry weight of the 
plants. As a result, total wet and dry weight per terrace 
and then per hectare were computed. 

 
Table 1: Physicochemical characteristics of analyzed soil at a depth of 0-30 cm 

 

Soil Texture Sand Clay Silt K P N O.C PH Ec 

 % % % Mg/kg Mg/kg % %  Ds/m 

Loam 42 22 35 280 7.5 0.045 0.55 7.85 1.3 
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For statistical analysis, MSTAT-C and SPSS-22 

statistical tools were utilized, while Excel software was 
employed to draw graphs. The least significant LSD 
difference test was used to evaluate the mean data. 
 
RESULTS 

The findings of the analysis of variance of the 
assessed characteristics demonstrated (Table 2) that 
there was a significant difference between the evaluated 
treatments in terms of all characteristics at levels of 5 and 
1%. In other words, the used has had a significant impact 
on the characteristics. 

The coefficients of variation for dry yield (6.2%) and 
wet flower yield (2.22%) were the lowest and highest, 
respectively (Table 2). 

The findings of comparing the mean plant height for 
fertilizer treatment (Figure 1) demonstrated that the 
treatment of 20 t/ha of compost fertilizer had the highest 
mean plant height with 31.22 cm and the control treatment 
had the lowest plant height with an average of 20.77 cm. 
Plant height increased by 33.5 % and 21.7 %, 
respectively, when 20 t/ha of compost fertilizer and 6 t/ha 
of vermicompost fertilizer were applied, in comparison with 
the control (Figure 1).  

 
Figure 1: The mean effect of biological fertilizers on 
the height of Iranian borage. 

The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
In an investigation on the influence of biological and 

organic fertilizers on yield, yield components, and 
essential oil of Foeniculum vulgare, Moradi et al. (2016) 
discovered that compost treatment resulted in the 
maximum plant height. 

The largest number of leaves, 47.67, were associated 
with the treatment of 20 t/ha of compost, whereas the 
lowest number of leaves, 33.35, were associated with the 
control treatment. When in comparison with the control, 
treatments of 20 t/ha of compost fertilizer and 6 t/ha of 
vermicompost fertilizer enhanced the number of leaves by 
16.5 and 25.9 %, respectively (Figure 2). 

 
Figure 2: The mean effect of biological fertilizers on 
the number of leaves of Iranian borage 

The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
Any sort of organic fertilizer may enhance the number 

of leaves in borage, and one of the explanations for the 
rise in the number of leaves in this experiment is related to 
the availability of nutrients by compost (Bhattacharyya et 
al, 2005).The influence of fertilizer type on the number of 
branches was significant at the 1% probability level (Table 
2). The maximum number of branches (10.33) 
corresponded to the 20 t/ha compost fertilizer treatment, 
while the lowest plant height (7.67) corresponded to the 
control treatment, according to the findings of comparing 
the mean number of branches for fertilizer treatments 
(Figure 3). When in comparison with the control, 
treatments of 20 t/ha compost fertilizer and 6 t/ha 
vermicompost fertilizer raised the number of branches by 
25.8% and 17.9%, respectively (Figure 3). 

 

 
Figure 3: By evaluating the mean effect of biological 
fertilizers on the number of branches of Iranian 
borage 

The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
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Table 2: Results of the analysis of variance of the evaluated characteristics 

 
Mean of Square 

df S.O.V Dry flower 
yield 

Wet flower 
yield 

Dry 
yield 

Wet 
yield 

Number 
of flowers 

Number of 
branches 

Number 
of leaves 

Plant 
height 

142.33 22945.7 1.028 17.04 8.09 0.778* 14.11* 2.77 2 Rep 

40842.3** 6789618** 13.028** 1306.5** 2423.02** 5.444** 114.779** 82.18** 2 
Fertilizer 
treatment 

139.67 5463.94 0.444 20.007 3.092 0.111 2.444 2.495 4 Error 

3.02 2.22 6.2 5.5 3.08 3.6 3.74 6.03 C.V.% 

*, ** Significant at the level of five and one percent probability 

 
 Due to fertilizer type on the number of flowers (Figure 

4), it was discovered that the highest number of flowers 
per plant (82.63) was acquired from the application of 
compost and the lowest (47.26) was related to non-
application of fertilizer (control) and vermicompost 
treatment with a mean number of flowers of 62.10 was 
placed in a separate group statistic. In general, any sort of 
organic fertilizer can enhance the quantity of blossoms on 
the borage. 
 

 
Figure 4:The mean effect of biological fertilizers on 
the number of flowers of Iranian borage 

The presence of different letters indicates a significant difference by 
Duncan test at the level of 5% probability. 

The compost fertilizer treatment produced the highest 
mean wet yield (103.13 t/ha), whereas the control level 
produced the lowest (61.92 t/ha) (no fertilizer). 
Vermicompost treatment with a mean (76.83 t / ha) was 
statistically separated into a different group. As 20 t/ha of 
compost fertilizer and 6 t/ha of vermicompost fertilizer 
were applied, the yield improved by 40% and 19.4%, 
respectively, when in comparison with the control (Figure 
5).  

When the influence of fertilizer type on dry yield was 
evaluated (Figure 6), it was discovered that the maximum 
dry yield was achieved from compost application with 
12.67 t/ha and the lowest was associated with fertilizer 
non-application (control). In comparison to the control, 
treatments of 20 t/ha of compost fertilizer and 6 t/ha of 
vermicompost fertilizer enhanced dry yield by 32.9 % and 
20.4 %, respectively (Figure 6). 

 

 
Figure 5: The mean effect of biological fertilizers on 
the wet yield of Iranian borage 
The presence of different letters indicates a significant 

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

 
Figure 6:The mean effect of biological fertilizers on 
the dry yield of Iranian borage 

The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
The influence of fertilizer type on wet and dry flower 

production (Figures. 7 and 8) revealed that the maximum 
wet and dry flower yield was achieved from compost 
application, with 4944.67 and 507 kg/ha, while the lowest 
was associated with lack of fertilizer application, with 
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4944.67 and 507 kg/ha, respectively (control). In 
comparison to the control, a treatment of 20 t/ha of 
compost fertilizer and 6 t/ha of vermicompost improved 
fresh and dried flower output by 56.7, 17.8, and 46, 
30.4%, respectively (Figures. 7 and 8). 

 
Figure 7: Mean effect of biological fertilizers on fresh 
flower yield of Iranian borage 
The presence of different letters indicates a significant 

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

 
Figure 8:The mean effect of biological fertilizers on 
the dried flower yield of Iranian borage 
The presence of different letters indicates a significant 

difference by Duncan test at the level of 5% probability. 
Chemical fertilizers and compost increased mucilage 

content, flower yield, grain yield, root dry weight, plant 
height, number of flowers per plant, and 1000-seed weight 
significantly in a study of the influence of compost on 
mucilage alterations in borage in different fertilizer 
systems (Ebrahimi et al. 2010). The benefit of 
vermicompost over other organic composts (foliage 
compost, crop residue compost, municipal waste compost, 
etc.) according to Mamo et al. (2001) is that it provides 
more nutrients. Other organic composts, on the other 
hand, require the application of chemical fertilizers. The 
superiority of 5 tons of vermicompost against 10 tons of 
FYM9 per hectare in terms of Guinea grass2 growth and 

production was demonstrated (Sansamma and Pillai, 
2000). In an investigation of the impact of organic 
fertilizers (fertilizers containing nitrogen-fixing bacteria) on 
quantitative indices, essential oil, and chamazulene, 
Fallahi et al. (2011) discovered that the studied treatments 
had a significant impact on growth indices and essential 
oil, with the compost treatment having the highest amount 
of chamazulene  (43.5 percent). In terms of the impact of 
vermicompost on the quantity and quality of the active 
ingredient, Anwar et al. (2005) discovered that 5 tons of 
vermicompost significantly increased the amount of 
essential oil and its quality in, sweet basil with higher 
levels of linalool and Methyl chavicol in the essential oil 
than the control treatment. 

CONCLUSION 
In terms of all characteristics, there was a significant 

difference between the tested fertilizer treatments. The 
usage of compost and vermicompost had a significant 
impact on the characteristics, with 20 tons of compost per 
hectare and 6 tons of vermicompost being consumed to 
improve the characteristics. When in comparison with the 
control, a treatment of 20 t/ha of compost fertilizer and 6 
t/ha of vermicompost fertilizer enhanced wet and dry 
flower yield by 56.7, 17.8, and 46, 30.4%, respectively. 
Overall, biological fertilizers had a significant favorable 
impact on the characteristics studied in this study. 
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