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Article Info ABSTRACT

Article type: Background and Objectives: Medicinal plants are the largest sources of
Full Length Research Paper  hyman life preservation and have been traditionally used for medical
treatment throughout human history. Humans have relied on these plants
for disease treatment, knowledge of medicinal plants, and regular access to

Article history:

Received: 06.29.2024 these plants in various regions of the world where they grow. Asparagus
Revised: 08.13.2024 (Asparagus officinalis L.) is a perennial, herbaceous, dioecious plant
Accepted: 09.11.2024 belonging to the asparagus family. It is classified as a special vegetable and

possesses high nutritional value and numerous therapeutic properties. In
order to evaluate and select superior genotypes and achieve genotypes with

K ds: . . . ..
Ar‘:t):)v;itiait high performance in terms of secondary metabolites and nutritional
Asparagus, ’ elements, this experiment was conducted.

Calcium,

Medicinal plant, Materials and Methods: In order to evaluate the phytochemicals and
Phenol mineral elements of asparagus vegetable-medicinal plant genotypes, an

experiment was conducted in the form of a completely randomized design
with three replications in the greenhouse of the Faculty of Agricultural
Sciences at the University of Guilan. The aim of this study was to select
superior genotypes based on growth and quality traits and tailored to the
water conditions of the country; therefore, all genotypes were cultivated
and evaluated under conditions of maximum allowable moisture depletion
irrigation. Consequently, sixteen genotypes derived from second-generation
seed cultivation of the Jerrci variety of Asparagus were examined. The
cultivation substrate was the same for all the pots and consisted of 35%
garden soil + 35% sand + 30% dry urban waste compost. Data analysis was
performed using SAS software (version 9.1), and Tukey's test was utilized
for comparing the means of the data.

Results: The results indicated that the traits under investigation in different
genotypes were significant, and the genotypes showed significant
differences among each other. For instance, the highest amount of phenol
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(4.1 mg/g dry weight) was observed in genotype number 103 in the green
spears. Flavonoid assessment results also demonstrated that the highest
amount (6.48 mg/g dry weight) was obtained in genotype number 135 in
the green spears. Additionally, antioxidant percentage varied among the
spear types, with the highest antioxidant percentage in green spears
(74.15%) found in genotype 149 and in white spear (73.6%) observed in
genotype number 29. Regarding nutritional elements, the highest amounts
of calcium and magnesium were obtained in genotype 149 in the second
year and 135 in the third year. Comparisons of means for phosphorus
percentage revealed that the highest percentage of this element was in
genotype 50 in the third year, showing no significant differences with some
genotypes, while the lowest phosphorus percentage was reported in
genotype number 48 in the second year. Moreover, mean comparisons for
potassium percentage showed that the highest percentage of this element
was in genotype 49 in the second year.

Conclusion: Based on the results obtained, it can be stated that genotypes
149, 29, 135, and 103 out of the 16 genotypes examined exhibited superior
characteristics. These genotypes are deemed suitable for improvement and
the production of new varieties. The superior genotypes were considered as
plants with high performance in terms of active ingredients and were
introduced as new varieties derived from the Jerrci variety.
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Table 1. Results of soil analysis.
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Table 2. Analysis of variance of genotype and spear effects on phenolic and flavonoid contents of Asparagus
medicinal plant.
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Table 3. Analysis of variance of genotype on green and white spear antioxidant.
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** % 1 Show significant differences at 1% and 5% levels and no significant difference, respectively
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Fig. 1. Effect of genotype on the percentage of antioxidants in green spears.
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Means with the same letter(s) in the same columns are not significantly different at 1% of probability
level based on Tukey's test
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Fig. 2. Effect of genotype on the antioxidant percentage of white spear.
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Means with the same letter(s) in the same columns are not significantly different at 1% of probability level
based on Tukey's test
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Table 4. Interaction effect of genotype and spear on phenolic and flavonoid traits of asparagus.

SWPH Jo SNy o)
Flavonoid (mg/g FW) Phenol (mg/g FW) Genotype Spear

2.8 2.483°T 25

6.24"° 3.473%¢ 29

3.71°" 3.872° 35

4.59*" 2.593¢ 48

5.12%¢ 2.621°F 49

4.14*" 3.019™¢ 50

5.67"9 3.047¢ 53

6.29% 2.923* 55 R
4.63*" 3.335%¢ 57 Green spear
4.46%¢ 3.074™¢ 58

2.86%" 2.332" 70

6.09"° 2.469°" 73

3.46"" 4.105 103

5.12%° 3.762% 119

6.48° 3.267" 135

5.69™4 3.432%¢ 149

1.38" 0.984' 25

1.7¢ 1.603% 29

1.57" 0.874 35

2.61°" 1.039’ 48

3.35¢h 1.617% 49

5.05%° 1.961% 50

1.76" 0.998' 53

3.35° 0.929 55 VR
1.99% 1.397¢h 57 White Spear
4.61%f 1.2047 58

2.1%" 1.369" 70

242" 0.998' 73

425" 1.699% 103

2.954" 1.603% 119

2.33" 1.754%3 135

3.95%" 1.699% 149

Ll Sy oijuﬂ Ao s S CEMﬁ Slsome M Ot a3 S ie Gy b e Kl
Means with the same letter(s) in the same columns are not significantly different at 1% of probability level based on
Tukey's test
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Table 5. Analysis of variance of year and genotype on mineral elements of asparagus aerial parts.

Sla e Sl
Mean of square eolyl s St sl
ey b TS s Df Source of variation
K P Mg Ca
Kk sk sk * JLN
0.00 0.001 0.58 0.26 1
Year
[ U
0.00 0.00 0.01 0.02 4 e
r (year)
0.00"”" 0.00" 0.09"" 0.04" 15 e
Genotype
*k *k * *k — j s Jlw
0.00 0.00 0.02 0.02 15 -5 *J
Year * Genotype
U
0.00 0.00 0.00 0.01 60
Error
Ao 13) Ol purd o g2
10.71 1231 25.04 20.05 - (o) St e 5

CV%

Loaa _)‘)L;.J.A JC’;L' r.LD 9 ko3 0 (o> \ CE,_« BE 6_)\>L;'.u= olasOlis [y s 9 ‘

** % 1 Show significant differences at 1% and 5% levels and no significant difference, respectively
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Table 6. Interaction effect of genotype and year on mineral elements of asparagus aerial parts.

el A e e lS S Ju
K% P% Mg% Ca% Genotype Year

0.0208° 0.0305"* 0.455™¢ 0.75%° 25

0.0289 0.0267"* 0.546™ 0.7 29

0.0199" 0.0245™ 0.425*" 0.5 35
0.0202% 0.0213¢ 0.303"" 0.7 48

0.0379° 0.0345"° 0.394*" 0.6™ 49
0.0228"" 0.023% 0.455™¢ 0.6™ 50

0.028"* 0.0243° 0.668" 0.45, 53

0.0195™ 0.0259%¢ 0.607% 0.4° 55 o5 Jo
0.028" 0.0274* 0.486™¢ 0.5 57 Year 2
0.026" 0.0269* 0.394*" 0.6™ 58
0.0175" 0.0255"° 0.425*" 0.8 70
0.0203% 0.0343"° 0.364*" 0.65° 73

0.027°* 0.0301** 0.546™ 0.55%° 103
0.0277°* 0.0267°* 0.577%¢ 0.5 119

0.024"" 0.024°% 0.577%¢ 0.7 135
0.0269"* 0.0271°° 0.364*" 0.9° 149

0.030™ 0.033*¢ 0.303"" 0.5bc 25

0.024"" 0.0306™* 0.197%" 0.525% 29
0.0312" 0.0366™ 0.182%" 0.5 35
0.0229% 0.0272°° 0.212%f 0.55%° 48

0.024"" 0.0259" 0.212%f 0.5 49
0.0249°™ 0.0398° 0.151° 0.65° 50

0.024°" 0.0252°4 0.676" 0.4866° 53
0.0228"1 0.0271%¢ 0.605% 0.41° 55 o5 L
0.0269"* 0.0269* 0.489*¢ 0.47° 57 Year 3
0.0276"* 0.0296"* 0.303"" 0.45° 58
0.0207% 0.0289"° 0.182%" 0.55%° 70

0.025"" 0.033*¢ 0.132f 0.55%° 73

0.028"* 0.0289"* 0.551% 0.606™ 103

0.018%3 0.03"* 0.303"" 0.5 119

0.0151" 0.0224% 0.334>" 0.4 135

0.011 0.0227% 0.258" 0.575%¢ 149

L S5 Osesl lal p Ao s K o 5> Sl e M D a5 S 2ie Uy sl (Sla Sl
Means with the same letter(s) in the same columns are not significantly different at 1% of probability level based on
Tukey's test
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