Journal of Agroecology
Homepage: http://agry.um.ac.ir R

Research Article
Vol. 16, No. 4, 2025, p. 587-604

Investigating the Effect of Chicken Manure and Potassium Sulfate on the
Physiological Properties of Fenugreek (Trigonella foenum-graecum L. )

Medicinal Plant

Mohammad Hossein Aminifard =", Sajjad Nadafan?, Hassan Bayat'='® & Mehdi Jahani"=*

1- Associate Professor, Department of Horticultural Sciences and Regional Plant Research Center, Faculty of
Agriculture, Birjand University, Birjand, Iran.

2 and 3- MSc. Student and Associate Professor, Department of Horticultural Sciences, Faculty of Agriculture, Birjand
University, Birjand, Iran, respectively.

4- Associate Professor, Department of Plant Pathology, Faculty of Agriculture, University of Birjand, Birjand, Iran.
(*- Corresponding author's Email: mh.aminifard@birjand.ac.ir)

How to cite this article:

Received: 10-12-2023 Aminifard, M.H., Nadafan, S., Bayat, H., & Jahani, M. (2025). Investigating the
Revised: 03-02-2024 effect of chicken manure and potassium sulfate on the physiological properties of
Accepted: 12-02-2024 fenugreek (Trigonella foenum-graecum L.) medicinal plant. Journal of

Available Online: 12-02-2024 Agroecology, 16(4), 587-604. (In Persian with English abstract)
https://doi.org/10.22067/agry.2024.85755.1175

Introduction
Fenugreek (Trigonella foenum-graecum L.) is an annual plant found in many countries in Africa, Asia, and
Europe, and India is the largest producer in the world. There are two types of fenugreek, one botanically known as
Trigonella foenum-gracum and the other Trigonella corniculata (Champa or Kasturi Methi) of the Leguminosae
family. The integrated management system is a system in which reducing the use of chemical fertilizers, and the
combined use of chemical fertilizers and organic materials are considered. Among organic fertilizers, chicken
manure is very important due to its high nitrogen concentration, high carbon quality, low carbon-nitrogen ratio, and
large amounts of important nutrients required for plant growth. The appropriate amount of potassium sulfate
fertilizer in the soil facilitates the osmotic adjustment in the soil, as a result of which the osmotic pressure remains in
the leaves, and in this way, the plant's ability to cope with drought stress increases. Therefore, considering the
mentioned cases and the lack of scientific information in the field of combining fertilizers, in this research, an
attempt was made to find a suitable fertilizer combination consisting of chicken manure and potassium sulfate for
the fenugreek plant.
Materials and Methods
To investigate the effect of chicken manure and potassium sulfate on the physiological characteristics of the
fenugreek medicinal plant, factorial research was conducted based on a randomized complete block design with
three replications in the crop year 2021-2022 in Qochan city in the north of Razavi Khorasan province.
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Experimental treatments included chicken manure at three levels (0, 1000, and 2000 kg. h) and potassium sulfate at
four levels (0, 1.5, 3, and 5 per thousand). The chicken manure concentrate was given to the ground according to the
investigated area before planting. The planting depth of fenugreek seeds was considered to be 1.5 cm. To prevent
the binding of seeds, the seeds were covered with fine sand mixed with animal manure. Then, at the 4-6 leaf stage,
thinning was done to reach the appropriate density. The first irrigation after planting and subsequent irrigations were
done once every six days until the end of the growing season. Also, Soluptas fertilizer was applied as a foliar spray
after planting, from the six-leaf stage to the flowering stage, three times with an interval of 14 days. The investigated
traits of this experiment included morphological and physiological traits, which were sampled after the plants were
fruited and the pods turned yellow by removing the marginal effect.
Results and Discussion

The results showed that the highest level of secondary and main stem height, leaf dry weight and other growth
traits were obtained with the highest level of chicken manure (2000 kg/ha), which, of course, was not significantly
different from the level of 1000 kg/ha of chicken manure. The use of chicken manure, especially in arid and semi-
arid areas, which mainly have low organic matter levels, in addition to increasing soil organic matter and availability
of nutrients, can improve the physical, chemical, and biological characteristics of these soils. Also, the highest
amount of growth traits was obtained with the use of the highest level of Soluptas, i.e. five per thousand. In the
interaction effect of two investigated fertilizers, it was observed that the interaction of organic and chemical
fertilizers caused a double effect on the investigated growth traits. The level of 2000 kg of chicken manure caused a
16.38% increase in the weight of a thousand fenugreek seeds compared to no fertilization. The weight of 1,000
seeds was 10.408 gr at the 5 per thousand Soluptas level and 8.906 gr at the non-fertilization level. Also, the
interaction of chicken manure 2000 kg/ha with each level of Soluptas caused the highest number of pods in the
fenugreek plant. The highest levels of both treatments caused an increase of 83.76% and 93.28% of seed and
biological yield compared to no fertilization (control level).

Conclusion

In general, it can be concluded that among the simple effects, the highest amount of traits was related to chicken
manure, and among the investigated levels in two treatments, the highest yield of fenugreek dry matter was obtained
with the consumption of 2000 kg/ha of chicken manure and 5 per thousand Soluptas.
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Table 1- Characteristics of the experiment soil before planting
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Table 2- Characteristics of chicken manure decomposition of 70% chicken manure used in the experiment
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Table 3- Characteristics of decomposition of potassium sulfate fertilizer used in the experiment
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Table 6- Mean comparison of average vegetative traits under the effect of chicken manure treatment compounds and
Soluptas foliar application
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0 17.37 6.43 2.56 2.68 0.58 0.023 4.00

0 15 18.62 7.43 2.78 3.73 0.66 0.026 4.66

3 23.80 11.26 3.10 6.69 1.04 0.060 6.00

5 23.02 9.91 2.55 6.04 0.97 0.063 6.33

0 20.11 8.71 2.49 3.96 0.62 0.033 4.33
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3 21.73 10.36 3.12 5.92 0.85 0.045 6.00

5 25.20 13.45 3.30 8.07 1.22 0.09 7.66
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2000 15 20.72 9.56 2.75 5.58 0.76 0.040 5.00

3 24.36 12.79 3.00 7.46 1.13 0.076 7.66

5 25.76 14.00 3.23 8.52 1.29 0.12 8.66

LSD 0.5 1.71 1.78 0.34 0.96 0.13 0.01 1.34
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Table 7- Variance analysis of yield traits and yield components under the effect of chicken manure levels and Soluptas foliar

application
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1000- weight of seeds per pods per Siﬁg B|oli(;g|.;(|jcal '{'ﬁ}g’:}f
seeds pods plant plant y y
Bifk 2.170™ 0.00002™ 306.01" 0.016™ 219.44" 39869 211.52™
. 3 7.598™ 0.045™ 29927 7.221 168§ 69 387703  519.86™
Chicken manure (C)
gl 3433 0.016" 13978" 5087 287 o521 76451"
Soluptas (S)
CxS 2003 0.006™ 3375™ 27120 MO gopggr 14688
Eli:;r 0.867 0.004 1478.1 1.089 21395 13614 258.49
u"“g\;”"‘o 9.69 12.28 25.40 9.177 13.74 9.06 12.62
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%, %% and ns: significant at 5 and 1% probability levels and without significant difference, respectively
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Table 8- Mean comparison of average yield traits and yield components under the effect of chicken manure levels and
Soluptas foliar application
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Treatments  1000-seeds  pryweight ~ Number of Number of (kg.hal)  yield (kg.hat) ~ Harvest
(@ of pods (g)  seeds per plant  pods per plant index (%)
Er 2
Chicken manure (kg.ha't)

0 9.03 0.51 105.68 10.76 47.45 115.50 41.52
1000 9.26 0.56 143.67 11.10 52.91 121.41 46.66
2000 10.51 0.63 204.67 12.24 59.29 149.16 40.53

LSD o.05 0.43 0.08 47.53 2.00 3.73 5.65 2.93
(Vree53) oliglge
Soluptas (in 1000)
0 8.90 0.51 115.25 10.59 44.61 95.00 47.65
1.5 9.60 0.56 133.04 11.27 54.16 121.77 46.05
3 9.50 0.58 150.76 11.10 56.83 148.44 39.06
5 10.40 0.62 206.31 12.51 57.27 149.55 38.84
LSD o.05 1.00 0.06 37.26 0.78 3.22 12.56 5.80
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Table 9- Mean comparison of average yield traits and yield components under the effect of chicken manure treatment
compounds and Soluptas foliar application
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_ 005 (Vorr 13) oobizglgms Number of pods Seed yi_elld Biologicalyield Harvest index (%)
Chicken manure Soluptas (in 1000) per plant (kg.ha") (kg.ha*)
(kg.hat)
0 9.66 38.00 89.33 43.69
0 15 9.62 36.50 113.33 32.13
3 10.77 57.83 129.33 44.79
5 12.99 57.50 130.00 45.47
0 10.44 47.33 93.00 51.90
1000 15 12.11 63.00 96.00 65.67
3 9.99 56.83 150.66 38.54
5 11.88 44.50 146.00 30.53
0 11.66 48.50 102.66 47.37
2000 15 12.10 63.00 156.00 40.37
3 12.55 55.83 165.33 33.84
5 12.66 69.83 172.66 40.53
LSD 0.5 1.36 5.58 21.75 10.05
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