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Abstract

Background and Objective: The use of organic fertilizers, in addition to reducing the use of chemical fertilizers, can
also play an important role in environmental health. It is important to investigate the various ecological and economic
aspects of intercropping plants using different fertilizers. This experiment was conducted to compare the agronomic and
economic characteristics of pure and mixed cropping patterns of garlic and fenugreek under organic and chemical
nutrition conditions.

Methods: This experiment was conducted as a split-plot based on randomized complete blocks design with three
replications at the Research Farm of the Faculty of Agriculture of Shirvan, Iran, during the 2021-2022 growing season.
The main factor was the control, chemical fertilizer, and compost as organic fertilizer, and the secondary factor included
pure cultivation of garlic and fenugreek, mixed cultivation of 25% garlic with 75% fenugreek, 50% garlic with 50%
fenugreek, and 75% garlic with 25% fenugreek.

Results: The use of compost resulted in the highest percentages of essential oil in garlic and fenugreek (2.53 and 1.19%,
respectively), and the control plants showed the lowest percentages of essential oil in garlic and fenugreek (1.99 and
0.89%, respectively). Plants fed with compost and chemical fertilizers under pure cultivation conditions had the highest
dry forage yield, biological yield, and grain yield. On the other hand, the highest economic benefit was obtained from the
intercropping pattern, so that the highest economic benefit belonged to the intercropping treatment of 75% garlic and 25%
fenugreek under compost fertilization conditions.

Conclusion: The results of this study showed the agronomic and economic advantages of the intercropping pattern over
monocropping, and organic nutrition system over chemical fertilization in garlic and fenugreek cultivation. Overall,
implementing an intercropping system with ratios of 75% garlic with 25% fenugreek and 50% garlic with 50% fenugreek
with compost fertilization was more suitable.
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Table 1. Soil analysis results of garlic and fenugreek intercropping in Shirvan in the crop year of 2011-2012

Sl JB i Sl ey ek Sy S 05 oS I R F
Available phosphorus  Available potassium  Salinity pH Total nitrogen  Organic carbon  Sand  Silt  Clay Texture
-------------------- mg kg -—----mmeeeeeeeee- dSm’! - % -
e
8.1 99 3.1 7.6 0.022 0.23 49.8 457 45 Sandy
loam
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Table 2. Results of compost analysis used in mixed cultivation of garlic and fenugreek in Shirvan in the crop year of 2011-2012
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pH Salinity Cu Zn Fe  Magnesium Calcium Potassium Phosphorus  NH4" Organic carbon
- dSm'!' e mg kg'! %
7.99 8.01 35 142 2189 1.16 3.38 1.05 2.89 0.04 30.12
F3 F1 F2
C2 C3 Cl Cs C4 Cl C2 C3 C4 C5 C5 C1 C4 C3 C2
F2 F3 F1
C2 C5 C4 Cl C3 C4 Cs5 Cl1 C2 C3 C3 C4 C5 Cl1 C2
Fl F2 F3
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Fig. 1. Experiment plan in garlic and fenugreek intercropping. F1, F2 and F3 show control (no fertilizer application), chemical fertilizer,
compost, respectively; C1, C2, C3, C4 and C5 stand for pure garlic cultivation, pure fenugreek cultivation, mixed cultivation with a
ratio of 75:25, 50:50 and 25:75 garlic and fenugreek, respectively.
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Table 5. Means' comparison of traits of garlic and fenugreek plants as affected by the interaction of nutrition system and cropping

pattern
Fenugreek Garlic
Ll s Sles S 2 Shas S b gle s Ses C,”;Lw S5 5 Sas Sl
Seed yield Biological yield Dry forage yield Bulb yield Biological yield Treatment
(kg ha™!) (kg ha")
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7120 31482 2011° 2105¢h 50854 F3Cs
513¢ 1970¢ 1559¢f 2963¢ 6790¢ F3C4
365¢ 1408¢ 1148¢ 4793¢ 6801¢ F3Cs
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In each column, the means with at least one common letter are not significantly different at the 5% probability level (LSD test). F1, F2 and F3 show
control (no fertilizer application), chemical fertilizer, and compost, respectively; C1, C2, C3, C4 and C5 stand for pure garlic cultivation, pure fenugreek
cultivation, mixed cultivation with a ratio of 25:75, 50:50 and 75:25 garlic and fenugreek, respectively.
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Table 7. Means' comparison of land equality ratio, dominance and monetary advantage indices in mixed cropping patterns

el s (0len) dolre
@bl o e Ll Dominance Land equality ratio Sl
Monetary advantage index Al o Js s o Treatment
Fenugreek Garlic Total Fenugreek Garlic
29929632 0.29 -0.29 1.07 0.66 0.41 FiCs
38741475 0.17 -0.17 1.07 0.59 0.48 FiCs
48764840 -0.03 0.03 1.11 0.41 0.70 FiCs
31740156 -0.41 0.41 1.08 0.65 0.43 F2C3
44326730 0.00 0.00 1.10 0.55 0.55 F2C4
52198296 -0.13 0.13 1.15 0.37 0.78 F2Cs
34789068 -0.40 0.40 1.06 0.54 0.42 F3Cs
51345223 -0.22 0.22 1.07 0.48 0.59 F3Ca
55684556 0.11 -0.11 1.14 0.33 0.81 F3Cs
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F1, F2 and F3 show control (no fertilizer application), chemical fertilizer, and compost, respectively; C1, C2, C3, C4 and C5 stand for pure garlic
cultivation, pure fenugreek cultivation, mixed cultivation with a ratio of 25:75, 50:50 and 75:25 garlic and fenugreek, respectively.
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