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Investigating the chemical composition of Anthriscus nemorosa root
essential oil and its allelopathic effect on some morphological

characteristics of lettuce
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Abstract. Using the allelopathic properties of certain plant species can reduce the use of chemical pesticides. Anthriscus
nemorosa, an aromatic plant from the Apiaceae family, grows naturally in western and northern Iran. This study aimed to
investigate the biochemical and allelopathic properties of A. nemorosa, which had not been previously studied in Iran. Roots
were collected from Khalkhal county, dried in the shade, and essential oil was extracted via hydro-distillation. GC and GC-
MS analysis identified 52 compounds, accounting for 80.21% of the total oil. Major constituents included Myristicin
(16.92%), Heptane (12.98%), Elemicin (12.54%), Gamma-Terpinene (12.50%), Decane (3.08%), Beta-Eudesmol (2.95%),
and Beta-phellandrene (2.52%), differing significantly from A. nemorosa in Serbia. To assess allelopathic effects, a factorial
experiment with four replications was conducted. The effects of n-hexane, dichloromethane, and methanolic extracts (0,
0.001, 0.01, 0.1, and 1 mg/ml) on lettuce (Lactuca sativa L. var. capitata) were examined. All extracts inhibited germination,
shootlet, and rootlet growth, with hexane extract showing the strongest inhibitory effect at all concentrations.
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Table 1. Composition of essential oil of Anthriscus nemorosa from Ardabil of Iran

Compounds Rt RI Content

%
Artemisia triene 5.68 927 0.09
Santolina triene 26.77 | 962 0.21
Sabinene 6.23 970 0.23
Beta-pinene 6.30 979 0.24
Beta-myrcene 6.52 991 0.63
Beta-phellandrene 7.28 1023 | 2.52
Alpha-phellandrene | 5.37 1030 | 0.21
Gamma-terpinene 5.53 1060 | 12.50
1-octanol 8.03 1075 | 0.22
Nonanal 8.81 1106 | 0.41
Camphor 8.69 1146 | 0.85
Benzenepropanal 5.88 1164 | 0.05
Iso pulegone 12,50 | 1177 | 0.11
Heptanal 4.89 1190 | 0.55
Dodecane 11.41 | 1200 | 1.02
Geraniol 13.26 | 1253 | 0.19
2-Decenal,(E) 1355 | 1285 | 0.39
2,4-ecadienal,(E,E) 15.80 | 1377 | 0.12
Alpha-Gurjunene 25.02 | 1410 | 0.33
Guaiol 24.63 | 1440 | 1.58
(+)-Aromadendrene | 26.72 | 1441 | 0.11
Alpha-Muurolene 21.95 | 1488 | 0.09
+Calarene 2554 | 1499 | 0.59
(-)-alpha-selinene 25.46 | 1502 | 0.83
Elemicin 23.62 | 1529 | 12.54
I(—?;asr:))i/-caryophyll—B(lS)— 2641 | 1584 | 0.09
ene-4,12-epoxide

salol o lailewl (550850 LasLs R

49/f4

Beta-Eudesmol 2482 | 1651 | 2.95
Iso pinocarveol 9.74 1675 | 0.08
Patchoulane 21.48 | 1968 | 0.50
Phytol 32.06 | 2125 | 0.03
Heptane 3.36 ND 12.98
Decane 6.69 ND 3.08
Octanal 6.75 ND 1.48
2-Octenal,(E) 7.80 ND 0.04
2-Nonanone 8.52 ND 0.46
Caprylic acid 10.66 | ND 0.37
m-Cymene 12.77 | ND 0.09
Geranial 13.93 | ND 0.28
Lilac aldehyde C 16.77 | ND 0.14
Decanoic acid 17.82 | ND 0.13
Tetradecane 18.85 | ND 0.36
Caryophyllene 19.51 | ND 0.19
Gamma.Decalactone | 20.97 | ND 0.09
Cyclododecane 21.16 | ND 0.84
Myristicin 22.68 | ND 16.92
10-epi-gamma 25.18 | ND 1.09
eudesmol

Hedycaryol 26.26 | ND 0.21
Phthalic acid 30.30 | ND 0.72
Hexadecan-1-ol 30.40 | ND 0.03
Pentanoic 30.65 | ND 0.04
acid,heptadecyl

ester

Palmitic acid 31.12 | ND 0.03
Falcarinol 31.63 | ND

ods oamlive (5,l85L e :Rt
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Table 2. The variance analysis of Allelopathy tests of n-hexane, dichloromethane and methanolic extracts of
Anthriscus nemorosa root on some morphological characteristics of lettuce

Source | df Shootlet length Rootlet length Germination percentage
s of
change
conce | 4 N- dichloro | methanol N- | dichloro | methanol N- dichloro methanol
ntratio hexan methane hexan | methane hexan | methane
n
Mean 1.157" 0.934™ 0.011m 1.412* 6.19™ 242" 0.001 | 0.0001" 0.0001"
square ns
Error | 15 0.011 0.020 0.027 0.151 0.195 0.106 0.000 0.001 0.001
1

. . . . ... NS
aoy0 S Jlisl maw jo s goe gl S cd g

*k

and ™ Significant and not Significant at 0.01 probability level ™
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Figures 1. The effects of different concentrations of n-hexane extract of Anthriscus nemorosa root on the growth of
shoot and root of lettuce plant. The means with the same letter in each column are not significantly different according

to Duncan's test.
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Figures 2. The effects of different concentrations of dichloromethane extract of Anthriscus nemorosa root on the

growth of shoot and root of lettuce plant. The means with the same letter in each column are not significantly different
according to Duncan's test.
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to Duncan's test.
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Figures 4. The effect of different concentrations of extract (n-hexane, dichloromethane and methanol) of Anthriscus
nemorosa root on average germination of seed of lettuce. The means with the same letter in each column are not

significantly different according to Duncan's test.
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Figures 5. The petri dishes representing the effects of different extract of Anthriscus nemorosa root on average
germination of seed of lettuce.
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