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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

e JB ol Ol M ad S 0505 ) S s
Kava Pava Total N ok EC e <l
(mg.kg 1) (mg. kg 1) (%) OM (%) (dS.m™) pH Texture
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Table 2. Means comparison of seed yield and quality of fennel in intercropping treatments with faba bean

s el s 5e s,
55 gl o el 4ls 5 Shes S5 3 Shes Essential oil ol s Sles Seedoil 25,5 Sles
sibesT sl les Plant height ~ No. of lateral G5 g s 4l Seed yield  Biological yield contebt Essential oil yield content Oil yield
Treatments (cm) branch No. of umbels.plant®  No. of seed.umbels™ (kg.ha'?) (kg.ha'?) (%) (kg.ha'?) (%) (kg.ha'?)
[ERNAY
o . 91.5a 5.1a 28.9a 168.3a 2568.3a 9381.3a 2.65d 68.8b 16.5¢ 428.2a
Sole cropping
- . & . . & ‘b .
ey Sk Ly 2y oy Lol 74.4¢ 3.9d 19.6d 115.6d 13066d  5208.0d 3.25¢ 45.7¢ 1796 2514c
1 row fennel + 1 row faba bean
5L Sy Casy 93 byl
Bledey g2+ Gl 2y 92 bl 82.5b 3.7b 24.4b 143.1b 1988.3b 7425.6b 4.07a 81.9a 19.a  384.4b
2 rows fennel + 2 rows faba bean
sL Cas L5y Casy 93 bols
Wl ey det Sy 2, 2 bsne 79.0bc 3.5bc 23.6b 134.5bc 1807.1bc  6520.3c 3.78b 69.2b 1932 352.3b
2 rows fennel + 3 rows faba bean
3L s L5y Cansy 93 bols
ol g sle o+ Sl sy 53 b s 78.1bc 3.4cd 21.1cd 125.8¢cd 1568.0cd 5688.8d 3.20c 50.4c 17.3b 281.9¢

2 rows fennel + 4 rows faba bean

J\})\J\}Lg)l:d:m@}w.La):@Ju:a-lcla.»):;Sjl:é\@l:.x;g-byj-fwblﬂawJJL&AJ)FLQU\:Ss_hﬁlﬁo}:ﬂﬁ):
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test

o g 3 Slasbesd 3 851 als S 55 Shas 50l aeylie =Y Sl

Table 3. Means comparison of seed yield and quality of fennel in vermicompost treatments

1 uilad $ls s, 5 Sas
5l NI s > Ses 5w s Shas Essential oil il s Sas Seed oil RETY)
S geS o5 Gl e Plant height Pl Sy s 4l 1000 seed weight ~ Seed yield  Biological yield content Essential il yield content  Oil yield
Vermicompost treatments (cm) No. of lateralbranch ~ No. of umbels.plant  No. of seed.umbels™ (@) (kg.ha'®) (kg.ha?) (%) (kg.ha't) (%) (kg.ha®)
Zje:f) 76.6b 3.6b 20.5b 132.4b 4.9b 1652.6b 6127.6b 3.12b 50.8b 17.1b  281.2b
N 85.5 4.2 24.4 149.7 5.8 2078.3 7562.3 3.65 75.6 19.2a  398.1
(10 tha) .5a .2a 4a 7a .8a .3a .3a .65a .6a .2a Jla

Ll (g4l gme sl w,;@‘_\u}\cﬁ.ﬂ); QQ\: laals Lz 35037 olol s cdizd &S 2ia oy > L;\)l:SG_l.»&:ij\:.e Ot A 3
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

solesT gl les
Treatments
bl gl b giee sla o 53 S0k
Essential oil G35k sl astls S35k ok Sl el cus G 3paS s oL LAl S 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 3:2+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 4.78 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 4.24 3.73 3.54 3.07 451 291 4.26 3.90 3.95
P-Anisaldehyde 1257 12.44 0.41 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 el Sl e 90.83 93.33 95.94 98.63 95.43 97.23 98.03 98.19 96.66 96.84 96.32

Total identified components (%)

G 3208 58 3 pen 9 451 Caidy 93+ ML Ly Hlgar 9 b5l Cany 53+ ML Casy das a3y Canny 53 +98L Cany 93 el Gy &G+ Ml (s y o5 bghies iS5 5oV 5 412312 2:2 101
x1:1.2:2 3:2and 4:2: 1 row fennel+ 1 row faba bean, 2 rows fennel+ 2 rows faba bean, 3 rows faba bean+ 2 rows fennel, 4 rows faba bean+ 2 rows fennel and vermicompost, respectively
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Table 5. Fatty acids composition of fennel seed in in intercropping treatments with fababean and vermicompost application treatments

shaleST slasles
Treatments
O gl S5y Lals cus oS g+ 31y Lalls oS b glos slasles s Kl
Fatty acids Sole cropping fennel  Sole cropping+ VVermicompost #1:1 1:1+V 2:2 22+V 3:2 3:2+V 4:2 4:2+\V  inintercropping treatments Average
ol Sy o
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
Al Sl
2 coT 7.79 6.46 6.21 4.58 5.94 3.24 5.48 4.37 5.86 4.66 5.45
Palmitic acid
ol S gl
3 LT 2.61 0.52 0.82 0.39 1.00 0.96 0.67 1.00 0.88 1.03 0.98
Palmitoleic acid
Al &Szl
4 R 1.07 1.00 0.96 1.46 0.89 0.99 0.96 1.01 1.03 0.98 1.03
Stearic acid
Al Sl
5 T 80.47 81.34 82.5 82.43 82.01 83.16 82.99 83.71 8223 83.55 82.43
Oleic acid
6 el 7.15 8.17 832 857 901 1009 856 951 876 937 8.75
Linoleic acid
7 _'w ) ’J 0.12 0.11 0.05 1.51 0.15 0.16 0.11 0.08 0.06 0.05 0.24
Linolenic acid
Lol S5l 5T
8 ST 0.10 0.13 0.07 0.13 0.12 0.10 0.05 0.07 0.13 0.11 0.10
Arachidonic acid
old olulis OLS 5 ¢ gazs
e = (o 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 (%)

G 3508 58 3 pon 9 &5l Caydy 93+ ML sy Hlgar 9 b5l Cady 53+ ML Casy den a3l Cady 53 +98L Cany 93 el Gy &G+ Ml Ly o bghies iS5 5oV 5 412312 2:2 101
% 1:12:2 3:2and 4:2: 1 row fennel+ 1 row faba bean, 2 rows fennel+ 2 rows faba bean, 3 rows faba bean+ 2 rows fennel, 4 rows faba bean+ 2 rows fennel and vermicompost, respectively

AR



WA Ol oY 05l (00 5 Sy Ml 010l 215 ke 42"

SR TNCEN PREL T PRI PRk S I PINES)
23 S Joged 5 JooSS Il sl 0 g0 dlai
oS 555 5 4k, sl g b e 6ols po
&G&Jyewxgjbctﬁg'}ﬂ&-r)g
S5 Sl i3 8 s 55 b sl
Pl s Ol Loy s SYLLER & glaws 5
Rezaei-Chiyaneh and Dabbagh
5 0L bglses &S 55 (Mohammadi Nasab. 2014)
(Khorramdel et al., 2016) O1,Kes 5 Jap 5 edldis
Sl Slal s Loy s 0l byt oiS s
Ml b glses ciS™ 55 (Amani Machiani et al., 2018)
Wl ok 518 0 il gl

[y

poe Slag 53 (/7)1 Casy &S5 + ML

Gl a5 5ol Jools S )5 O e
Gy ay &S+ MWLy Loy 5 5l 4 T
Sl Lo (s 508 )5 5 e O3y 4L 5,
ST (5 s O S 39 G Sl phey JS e
.@lasﬁu)kga\)bgﬂ&“{wj’}&-‘
b lies i8S 53 (5 5D s (60l S 03 YU
Sese ol ole 51 AU (ghes g 4 Ol 0 |
,U\jwﬁﬁéfﬁl.sla@d@jﬁf@)jjé
i 3l g0 51 JoSa e3lizal 5 roms 1T 1 (G2U
Slagsgss a5 9 o sl il a4 mle
SISl dal o ol 48 A8 5 S s

Oy, Oastyy,
16
1.42
133 1.36 1.35 1.38 1.39
14 . I S
§ 12 .
: 0.96
% g 0.72 0.61 bl
-5 1 prre— 0.67
! Gty 0.75 0.79
g
.y
‘.’% 0.8 L
0.53 0.56 i
0.6 it
0.4 0.78
0.68 07 3
0.58 0.57
0.2 0.43 0.44
0
“3 kS 3 E 3 E 3 kN
3 Y E 5 El Y El Y
3 1 3 1 3 1 3 1
B 3 B 3 B 3 B 3
Q - &) - &) - ] -
£ 2 £ B
=] =] =] =]
g g g g
=] -] -] -]
= = = M
g g g g
o] 3 k] 3
= v = v
1row fennel +1row fababean |2rows fennel+2 rows faba bean|2rows fennel+3 rows faba bean | 2rows fennel +4 rows faba bean
YL idy S +aslyjly ) S YBL ciaa, g0 + alyjly diady 50 Wl Cigdy dow + ailyjly a5 MEL Gady ylas + adlojly oy, g0

CunigeaS (a3 5 bylie ClS gyl
Intercropping and vermicompost treatments

C«n}:o.{@)j;}f.mjLJ&AM6UJL‘»§)J%L{)6Q}|)d\bbﬂw&b{ywj&j‘ﬁw—\Jgﬁ-

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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