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Figure 1. Sunhemp seeds (A) and Sunn hemp plant biomass (B)
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Table 1. Bioassay tests of wild mustard seeds under the influence of Sunn hemp and Oats extracts
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Table 2. The results of analysis of variance in some germination traits of wild mustard
Sy g s3] a0 il Jsb aray, Jsb aalS Jsb il o Sy e
Source of variation Df Plumule length Radicle length Seedling length Germination Germination speed
percentage
2lee £ 1 122.47™ 212.67™ 657.92™ 1849.00™ 812.88"™
Type of extract (TE)
Leolle 5 106.65™ 204.12™ 594.18" 12293.71" 1027.91"
Concentration (C)
ochlé xolae g5 5 19.50™ 53.34" 124.97" 936.20™ 108.42"
(TE)*(C)
Error  iylejl sl 24 1.09 0.59 1.73 8.33 1.05
(02)®) Slyeadd o 2 - 2170 12.89 1223 6.93 8.10

CV (%)

Significance is at p < 0.01 **
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Table 2. The results of analysis of variance in some germination traits of wild mustard

Sinler ol (nSile

il S S

aligy Siailsz (Sile

Wligy Fielez e

e @bl az T Coefficient of . . . s el
. Mean germination - Mean daily Daily germination Lo
Source of variation Df - velocity of . Seed vigor index
time S germination speed
germination
o)lac g4 o o o x o
Sac & 1 3.64 0.182 0.018 35.83 2661030.94
Type of extract (TE)
o '_ 5 7.40™ 0.430™ 0.037* 84.30™ 6263750.99™
Concentration (C)
oo o lae g5 5 0.54" 0.022™ 0.002 4.45" 501654.43"
(TE)x(C)
Error bl slas 24 0.05 0.001 0.0002 0.23 15582.67
I OO PR
(3052) Syl o 2 - 16.54 10.26 16.54 10.26 14.32

CV (%)

Significance is at p < 0.01 **
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Figure 3. The effect of different concentrations of sunn hemp and oat extracts on the germination
percentage of wild mustard weed
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Figure 4. The effect of different concentrations of sunn hemp and oat extracts on the plumule length of
wild mustard weed
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Figure 5. The effect of different concentrations of sunn hemp and oat extracts on the radicle length of wild
mustard weed
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Figure 6. The effect of different concentrations of sunn hemp and oat extracts on the seedling length of
wild mustard weed
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Figure 7. The effect of different concentrations of sunn hemp and oat extracts on the germination speed of
the wild mustard weed
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speed of the wild mustard seed
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Figure 9. The effect of different concentrations of sunn hemp and oat extracts on the coefficient of the
velocity of germination of the wild mustard seed
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Figure 10. The effect of different concentrations of sunn hemp and oat extracts on the mean germination
time of the wild mustard seed

—— Oat extract _el,; 3Yy
==& =-5unn hemp extract s :lo o)lac

0.25 + a
j S= 021
e =
53 015 4
3 E8 ™
DL »n
225 o1
723
Z EE 005t
.:}4%3
A8 o
= 0 1 5 10 15 20
-0.05 -
(Lo y0) elale

Concentration (%)
>y Joy5 3 ymile s diligy (Fialsr eile » (2155 g g cuedle slaoslas bt glacdilé ;5T -1 Ui

Figure 11. The effect of different concentrations of sunn hemp and oat extracts on the daily mean
germination of the wild mustard seed
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Figure 12. The effect of different concentrations of sunn hemp and oat extracts on the seed vigor index of
the wild mustard seed
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Table 4. Results of gas chromatography-mass spectrometry of sunn hemp (C. juncea) extract

G)LAC 6‘9&0
Extract content
. s L ST e s e
9y S o) (p 510,55 (sl o5 (]
Row Components Time Plant content Min (mg/L) Max (mg/L)
(mg/g)
1 Naphthalene 14.9 119 0.06 2.38
2 Apha-Cubebene 18.3 7 0.04 1.40
3 Caryophyllene 19.2 75 0.04 1.50
4 H-Cyclopropa[a]naphthalene 195 10.7 0.05 2.14
5 5,9-Undecadien-2-one, 6,10-dimet 19.9 8.3 0.04 1.66
6 Hexadecane 20.1 5.6 0.03 1.12
7 1,2,4-Methenoazulene, decahydro 20.6 6.9 0.03 1.38
8 Buten-2-one, 4-2,6,6-trimethy 20.7 13.8 0.07 2.76
9 Caryophyllene oxide 22.7 11.7 0.06 2.34
10 Cyclohexane, 1,1,3,5-tetramethyl 22.8 5.7 0.03 1.14
11 Heptadecane 24.7 318 0.16 6.36
12 Octadecane 26.5 51 0.03 1.02
13 Pentadecanone, 6,10,14-trimethyl 27.3 333 0.17 6.66
14 Z-5-Nonadecene 27.8 134 0.07 2.68
15 Nonadecane 28.3 105.8 0.53 21.16
16 5,9, 13-Pentadecatrien-2-one, 6,1 28.6 115 0.06 2.30
17 Triallylsilane 29.1 33.7 0.17 6.74
18 N-Hexadecanoic acid 29.3 8.5 0.04 1.70
19 Eicosane 29.8 19.2 0.10 3.84
20 Heneicosane 314 58.1 0.29 11.62
21 Phytol 316 39.5 0.20 7.90
22 Dodecane, 1-cyclopentyl-4-3-cyc 32.9 28.2 0.14 5.64
23 Cyclohexane, 1-ethyl-2-propyl 35.1 10.8 0.05 2.16
24 Cyclohexane, 1,1'-methylenebis 35.6 6 0.03 1.20
25 Triallylsilane 36.4 205 0.10 4.10
26 Tetracosane 415 121 0.06 242
27 Cyclohexane, 1,1'-propylidenebis 433 17.5 0.09 3.50
28 Eicosane, 3-cyclohexyl 434 145 0.07 2.50
29 Cyclooctane, 1-methyl-3-propyl 43.9 7.7 0.04 1.54
30 Cyclohexane, (1-decylundecyl) 442 16.3 0.08 3.26
31 Phosphorous acid, tris (decyl) ester 443 116 0.06 2.32
32 Cyclohexane, 2,4-diethyl-1-methyl 444 7.1 0.04 1.42
33 Decane, 5, 6-bis 2,2-dimethylprop 44.9 6.3 0.03 1.26
34 Benzene, 1-fluoro-2-methoxy 45.6 245 0.12 4.90
35 Crotonic acid, menthyl ester 45.7 354 0.18 7.08
36 1,2-Dodecanediol 46.2 6.6 0.03 1.32
37 Octen-2-one, 3,6-dimethyl 46.3 28.8 0.14 5.76
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Table 4. Results of gas chromatography-mass spectrometry of Oat (A. sativa) extract

G)LAC 6‘9&0
Extract content

G, Oles ol (p5]p 5 hw) (AL cuS i GRllp S ) Blas (] o5 o) iSTa>
Row Components Time Plant content Min (mg/L) Max (mg/L)
(mg/g)

1 1,3-Heptadiene, 2,3-dimethyl 13.3 11.4 0.06 2.28
2 H-Cyclopenta[1,3]cyclopropa 18.6 6.2 0.03 1.24
3 Caryophyllene 19.3 14.0 0.07 2.80
4 H-Cyclopropa[a]naphthalene 19.6 31.2 0.16 6.24
5 Alpha-Caryophyllene 20.0 5.1 0.03 1.02
6 Phenol, 3-(1, 1-dimethylethyl) 204 32.2 0.16 6.44
7 Thiopheneethanol 20.4 85 0.04 1.70
8 1, 6-Cyclodecadiene, 1-methyl-5-m  20.6 6.8 0.03 1.36
9 Bicyclo[2.2.1]heptane-2-carboxyl 20.7 29.9 0.15 5.98
10 Propane, 1,1,2,2-tetrachloro- 20.7 12.0 0.06 2.40
11 Naphthalene, 1,2,4a,5,6,8a-hexah 21.0 6.0 0.03 1.20
12 Butylated Hydroxytoluene 21.2 69.1 0.35 13.82
13 Naphthalene, 1,2,3,5,6,8a-hexahy 21.4 7.3 0.04 1.46
14 H-Cycloprop[e]azulen-7-ol, deca 225 5.1 0.03 1.02
15 Caryophyllene oxide 22.7 17.6 0.09 3.52
16 Hexadecane 22.9 12.9 0.06 2.58
17 Spiro[4.4]nonan-2-one 23.2 8.5 0.04 1.70
18 Tridecanedial 24.2 7.0 0.04 1.40
19 Dodecanol, 3,7,11-trimethyl 24.3 9.9 0.05 1.98
20 Heptadecene 24.6 20.4 0.10 4.08
21 O-Butyl,0-1,2,2-trimethylpropyl 24.9 90.7 0.45 18.14
22 Benzene, (1-pentylheptyl) 25.3 6.6 0.03 1.32
23 Octadecane 26.5 14.8 0.07 2.96
24 Pentadecanone, 6,10,14-trimethyl 27.3 73.3 0.37 14.66
25 1,2-Benzenedicarboxylic acid 27.7 7.4 0.04 1.48
26 Nonadecane 28.2 37.6 0.19 7.52
27 Methyl-2-3,7,11-trimethyldode 28.6 11.0 0.06 2.20
28 Hexadecanoic acid 28.6 5.2 0.03 1.04
29 Isophytol 29.0 6.5 0.03 1.3

30 Furanmethanol, .alpha.- 2-nitr 29.5 8.8 0.04 1.76
31 Hexadecanoic acid, ethyl ester 29.7 8.2 0.04 1.64
32 Eicosane 29.8 6.9 0.03 1.38
33 Decen-5-one, 2-methyl 30.2 10.6 0.05 2.12
34 Triallylmethylsilane 304 6.4 0.03 1.28
35 Heneicosane 31.4 38.3 0.19 7.66
36  Cyclopentanemethanamine, 2-amino  31.5 5.9 0.03 1.18
37 Phytol 31.6 77.8 0.39 15.56
38 Ethyl 2-methyl-2-tert-butyl-cycl 32.0 9.5 0.05 1.90
39 Linoleic acid ethyl ester 32.3 5.9 0.03 1.18
40 9,12,15-Octadecatrienoic acid 324 13.9 0.07 2.78
41 Heptadecane 34.3 20.1 0.10 4.02
42 Pentacosane 37.3 5.6 0.03 1.12
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Abstract

Allelopathy is one of the biocompatible methods to reduce the germination and establishment of
weeds.In order to investigate the effect of sunn hemp extract (Crotalaria juncea) extract and oats (Avena
sativa L.) on the germination of wild mustard (Sinapis arvensis), an experiment was conducted in 2022
at the Faculty of Agriculture and Natural Resources of University of Mohaghegh Ardabili University.
The experiment was conducted as a factorial based on completely randomized design with three
replications. The experimental treatments included the type of extract and their concentrations of zero
(distilled water), 1, 5, 10, 15, and 20%. The results showed that the percentage of wild mustard seed
germination and its growth components of wild mustard seeds were significantly affected by the
interaction of extract type and their concentrations. The lowest percentage of germination and growth
components such as plumule length, radicle length, germination speed, mean germination time, and seed
germination were obtained from the concentrations of 15 and 20% of the extracts. Also, the results
showed that sunn hemp extract had more inhibition on germination percentage and growth components
of wild mustard seeds than oat extract. It can be concluded that with the increase in the concentration of
the extracts, the inhibition of germination and the establishment power of wild mustard decreased in
laboratory conditions.
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