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Introduction

In recent years, application of conservation tillage methods has been widely considered in the world, and the
use of conventional tillage methods has become outdated in some parts of the world. Conservation tillage
systems are usually implemented in arid and semi-arid regions. In semi-arid regions, the key to increasing crop
production is to maximize surface water infiltration. In addition, legumes are the main source of protein in
developing countries, with about twice the protein content of cereals, and are a source of Inexpensive, good-
quality protein and a suitable complement to cereal protein. These plants are very important in low-input farming
systems and have a special place in the rotation of some agricultural systems in the world, especially in dry
regions, and play a significant role in food production in these countries. Therefore, a field experiment was
conducted to evaluate the effects of different tillage systems on nutrient concentrations, root traits, and forage
yield of forage legumes at the research farm of the Lorestan Agricultural and Natural Resources Research and
Education Center, located 8 km southwest of Khorramabad, Iran, during the 2022-2023 and 2023-2024 growing
seasons.

Materials and Methods

This experiment was conducted as a split plot based on a randomized complete block design with three
replications. Tillage methods (conventional, low-tillage, and no-tillage) were considered as the main factor, and
forage legumes (Broujerd landrace faba bean, Lamei cultivar vetch, Grass pea, Barakat and Feyz cultivar faba
bean) were considered as secondary factors. The water required by the plants was supplied by normal rainfall
during the growing season, and no irrigation was performed. Disking, minimum tillage included a chisel plow or
a combined toothed roller cultivator, and no-tillage involved no tillage operations.

Results and Discussion

The results of the analysis of variance showed that the main effect of tillage system and forage legumes on all
measured traits and the interaction effect of tillage x forage legumes on forage yield, root length, root volume,
and the concentration of copper, zinc, and phosphorus elements in aerial parts were significant. Based on the
results of the tillage system x forage legume planting showed that the highest forage dry weight (2820.9 kg ha'')
and copper concentration (50.17 ppm) were observed in the conventional tillage system and Lamei variety vetch.
The highest forage fresh yield (10671.54 and 10581.19 kg ha), root length (33.89 and 33.39 cm) and
phosphorus concentration (0.85 and 0.84%) were observed in the conventional and low-tillage systems and
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Lamei variety vetch. Also low-tillage system and Lamei variety vetch had the highest zinc concentration (50.69
ppm) and root volume (11.74 cm?). The conventional tillage system increased root diameter by 32%, fresh
forage weight by 26%, dry weight by 21%, potassium by 27%, iron by 6%, and manganese by 8% and soil
respiration by 22% compared to the no-till system. Also, the results of comparing the average effect of planting
different forage legumes on measured traits showed that the highest yield, root traits, and nutrient elements were
observed in the Lamei variety vetch.

Conclusion

Overall, the results highlight the importance of selecting appropriate tillage systems and forage legume
species to optimize forage yield and quality. Among the evaluated species, vetch exhibited superior performance
under the environmental conditions of this study. Furthermore, conventional and minimum tillage significantly
influenced forage yield, root characteristics, and nutrient concentrations by altering the soil's physical, chemical,
and biological properties in the Khorramabad region.
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Table 1- Metrological data of temperature and precipitation during the experimental period
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Table 3- Combined analysis of variance of Tillage on forage legumes yield and root traits
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Fresh forage Dry forage Root Root Root -J Root fresh  respiration
yield yield length volume  diameter ~ Rootdry weight
weight
Ju 1 481094.72™ 3235543.74™ 41.31™ 5407 2.18™ 11.38™ 48.60™ 0.18™
Year (Y)
JL"R’;\?’Q 4 1212339.99 2359855.98 2.86 0.04 2.57 0.01 0.21 0.006
55}”&5 2 2207917.12™ 1843998.24™  179.75™  13.25™ 0.90™ 1.80" 26.12™ 0.12™
Tillage (T)
“”’Y“:; e 2,81 1.130 6.23 602 523" 425 140 4,601
a sl 8 710975.81 43543.72 0.17 0.03 0.03 0.10 0.03 0.005
Sldbgle Y oy
Forage crops 4 2317242.81™ 1670838.80""  337.15™ 28.91" 2.61" 2.83" 35.59™ 0.13™
(FC)
Yo x Jle
ladole 4 7.02™ 2,97 8.91™ 7.33™ 1.27m 2.03™ 2.93™ 1.34"
Y xFC
X (555
ladgle @Y oi, 8 117121.01™ 131732.57" 9.17" 1.07™ 0.10m 0.09m 0.57m 0007"s
TxFC
SirStx Jl
hdgle Yo x 8 1.01m 5.60" 5.36™ 9.50m 1.94ms 1.27m 4.55M 4.67m
Y xTxFC
Eri)u:; 48 889652.13 36620.44 1.21 0.13 0.09 0.05 0.36 0.0008
St e - 9.4 8.7 4.3 4.0 6.4 10.79 10.1 16.6
C.V (%)

o )d S5 g i slas il zolaw )0 5 bze ¢ )ld xe puE oS Sy 1 g% NS
ns, * and **: are non- significant and significant in probabilitie levels of 5 and 1 %, respectively.
g g p p y
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Table 5- Means comparison of main effect of Year on forage crops some nutrients and root traits
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* Similar letters in each column for each factor are not significantly different based on LSD test (p<0.05).
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Table 6- Mean the main effects Tillage and planting forage crops on some nutrients and root traits
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P 2.40%" 6.93¢ 2488 396" 2090° 192.07° 105.92° 0.65°
Conventional
et 1.67° 5.58" 200° 495 23115 18429 98.81° 0.56°
Reduced tillage
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No tillage
able Yo,
Forage crops
29 039 ML
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landrace)
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* Similar letters in each column for each factor are not significantly different based on LSD test (p<0.05).
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Table 7- Combined analysis of variance of tillage on forage crops some nutrients
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ns, * and **: are non- significant and significant in probabilitie levels of 5 and 1 %, respectively.
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