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Effect of vermicompost application on seed yield and quality in fababean
(Vicia faba L.) and fennel (Foeniculum vulgare L.) intercropping
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Table 1. Physical and chemical properties of the soil and vermicompost
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Table 2. Means comparison of seed yield and quality of fennel in intercropping treatments with faba bean
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 3. Means comparison of seed yield and quality of fennel in vermicompost treatments
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 4. Essential oil components of fennel in intercropping treatments with fababean and vermicompost application treatments
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Treatments
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Essential oil Sl e asls a3k ol a3, Ll cis S gnS gars+al 1y Lalls zS” Average in intercropping
components Retention indices  Retention time Sole cropping fennel Sole cropping+ VVermicompost 1:1* 1.1+V 2:2 22+V 3:2 32+ V 4:2 42+V treatments

Alpha-pinene 934 5.28 0.78 0.85 1.27 1.28 0.88 0.69 1.01 0.42 0.94 0.13 0.82
Camphene 949 5.57 - 0.08 0.18 0.09 0.10 - 0.10 - 0.13 - 0.068
Sabinene 973 6.05 - 0.18 0.20 0.18 0.30 0.10 0.20 0.10 0.19 0.12 0.15
Beta.-myrcene 990 6.38 0.88 0.37 0.57 0.41 0.45 0.32 0.32 0.29 0.43 0.31 0.43
L-phellandrene 1005 6.69 - 0.11 0.21 0.16 0.15 0.08 0.09 0.10 0.11 0.10
Limonene 1030 7.24 4.36 478 5.87 6.71 4.65 5.87 6.92 7.09 5.74 7.00 5.70
1,8-cineole 1032 7.30 - 0.13 0.12 - 0.36 - 0.13 - 0.09 - 0.05
Beta-ocimene 1036 7.38 0.51 0.80 0.95 0.67 0.95 0.76 0.86 0.68 0.72 0.52 0.74
Fenchone 1091 8.62 5.40 6.48 7.31 7.34 6.67 7.00 6.39 6.30 8.25 7.19 6.83
Camphor 1148 9.92 0.19 0.16 0.22 0.11 0.13 0.14 0.12 0.17 0.16 0.15 0.15
Methyl chavicol 1200 11.14 4,94 4.44 424 3.73 3.54 3.07 451 291 4.26 3.90 3.95
P-Anisaldehyde 1257 12.44 041 0.40 0.15 0.21 0.20 0.11 0.69 0.17 0.43 0.53 0.33
Trans-anethole 1293 13.27 73.23 74.45 74.65 77.74 77.05 79.09 76.70 79.97 75.22 76.71 76.49
Germacrene D 1487 17.44 0.13 0.10 0.12 - - - - - - 0.17 0.52

o b sl e 90.83 93.33 9594 9863 9543 9723 9803 9819 9666  96.84 96.32

Total identified components (%)
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Table 5. Fatty acids composition of fennel seed in in intercropping treatments with fababean and vermicompost application treatments
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Fatty acids Sole cropping fennel Sole cropping+ Vermicompost =111 11+ V 2:2 22+V 3:2 32+V 4:2 42+V in intercropping treatments Average
Aol S s e
1 T 0.33 0.36 0.05 0.05 0.18 0.11 0.06 0.08 0.09 0.11 0.14
Muyristic acid
Aol 6Kzl
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Palmitic acid
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Palmitoleic acid
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Stearic acid
Al Syl
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Oleic acid
Al ¢S 52
6 R 7.15 8.17 8.32 8.57 9.01 10.09 8.56 9.51 8.76 9.37 8.75
Linoleic acid
el oSS 528
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Linolenic acid

Al &S5 gzl )T
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Arachidonic acid

odd gluls OLS 5 g aoes

N 99.64 98.09 98.98  99.12 99.3 99.81  98.88 99.83  98.92 99.86 99.12
Total identified compounds (%)
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Fig. 1. Land equivalent ratio (LER) for seed yields of fennel and faba bean in intercropping and

vermicompost application treatments
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Effect of vermicompost application on seed yield and quality in fababean
(Vicia faba L.) and fennel (Foeniculum vulgare L.) intercropping

Mohammadi, H.! and E. Rezaei-Chiyaneh?

ABSTRACT

Mohammadi, H. and E. Rezaei-Chiyaneh. 2019. Effect of vermicompost application on seed yield and quality in fababean
(Vicia faba L.) and fennel (Foeniculum vulgare L.) intercropping. Iranian Journal of Crop Sciences. 21(2): 139-154. (In

Persian).

To compare the replacement intercropping patterns of fennel (Foeniculum vulgare Mill.) and faba bean
(Vicia faba L.) at different levels of vermicompost, a field experiment was conducted as factorial arrangement in
randomized complete block design with three replications at the research field of the Faculty of Agriculture,
Urmia University, Iran, in growing season of 2018. Experimental treatments included six planting ratios: sole
cropping of fennel and faba bean, one row of fennel + one row of faba bean, two rows fennel + two rows faba
bean, three rows faba bean + two rows fennel, four rows faba bean + two rows fennel, and two levels of
vermicompost: 0 and 10 t.ha. The results showed that the highest seed yield (2568.33 kg.ha) of fennel was
obtained in the sole cropping and the lowest seed yield (1396.67 kg.ha*) was belonged to the one row of fennel
+ one row of faba bean, respectively. Essential oil and oil content (%) of fennel were higher in all intercropping
system than in sole cropping. Application of vermicompost could increase seed yield, essential oil content,
essential oil yield, oil conten (%) and fennel oil yield by 20.48%, 14.52%, 32.72%, 11.12% and 29.37, in
comparison with control (no application of vermicompost), respectively. The highest amount of E-anethole of
essential oil (79.9%) and oleic fatty acid (83.1%) of fennel were obtained from three rows of faba bean + two
rows of fennel with vermicompost consumption. The highest land equivalent ratio (1.42) was obtained in the
three rows faba bean + two rows fennel intercropping system fertilized with vermicompost, indicating that
intercropping improved land use efficiency by 42%, when compared to sole cropping. This cropping system was
identified more suitable for increasing land use efficiency particularly in the medicinal plants production

systems.

Key word: Anethole, Essential oil, Fennel, Intercropping and Oleic acid.
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