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The effect of potassium and zinc fertilizer sources on the quantitative
and qualitative yield of rainfed chickpeas in different tillage systems
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Tablel.Some physical and chemical characteristics of the studied soil

Ges il EC pH Mn Cu Zn Fe P K S s
G ) Soil texture (d§)'m @) @) Organic
Depth(cm) 0 TTTTTTITTITIROO ppm carbon
(%)
0-30 o oy o 0.51 7.52 19.7 2.34 0.48 8.56 19.4 559 1.3
Silty clay loam
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Table 2. Temperature and rainfall data in Dryland Agricultural Research sub-Institute (Kermanshah) in the cropping years of 99-400 (first year) and 400-401 (second year)

Giasen) S50 G5 sl gllas glos Jilas (IS ) gllas glos STa> o 3 5y Sl () s b5
Rainfall (mm) Minimum absolute temperature(C) Absolute maximum temperature(C) Number of days below zero Relative humidity(%)
99-400 400-401 99-400 400-401 99-400 400-401 99-400 MA%. 99-400 400-401
oL
(Month) 2019-2020 2020-2021 2019-2020 2020-2021 2019-2020 2020-2021 2019-2020 2020-2021 2019-2020 2020-2021
ontl
s 0.4 0 2 0 342 342 0 0 32.6 28
(September)
ouT
. 63.5 24.8 0.4 -1 27.8 26.6 0 2 49 53.6
(October)
37
° 117 39.5 -2.2 -6.3 16.2 18.6 6 11 78.6 67
(November)
< 8.6 26 -7.4 -12.4 18.5 15.8 23 17 55.3 72
(December)
o 93.7 54.3 -6.2 -12.4 20.1 16.1 23 20 63 65.6
(Jaunry)
Ll
16.9 29.6 -5.2 -7.3 222 21.2 17 13 57.3 54.6
(February)
i 53 7.8 238 34 30.2 303 7 5 47 38
(March)
Cdigm syl
;.k 5.8 45.5 7.3 32 36.4 322 0 0 24 48.3
(April)
s
s 6.2 0 8.2 7.6 418 40.5 0 0 25 6.2
(May)
= 0 0 14.2 12.1 40.8 42.4 0 0 20.3 19.3
(June)
|
e 23 0 142 13.4 424 418 0 0 243 17.6
(July)
SR A 0 16.1 35.9 0 17.3
(August)
o e 319.3 227.5 2.04 -0.6 30 29.6 76 68

(Total/Average)
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Table 3. Analysis of variance (mean squares) of the measured characteristics
e &bl s oS (&3 $g 5o Bl s do O3 s > Ses S5 s 2 Sas &ls oS5 &ls (535 Oljee &ls i Ol e
NY% df Plant height ~ Number of pods per plant Weight of one hundred Seed yield Biological yield Seed protein Seed zinc Seed phosphorus
seeds content content
Ju 1 326.117** 2.56 653.34* 7696.56* 22666958.6  ** 3.21 96.1* 0.006%**
Year(Y)
o s, S5 4 10.127 18.3 87.83 232354.1 170153.84 69.44 137.08 0.049
(Year*Replication)
S S 2 3.389 34.18 42.47 114146.95 87087 8.9 1265.91 ** 0.022 **
Tillage(T)
Jlast g, 2 1.943 19.05 59.09 24789.11 407268 0.041 259 0.00
(Y*T)
.”u.ﬁ o glas 8 2.819 11.5 61.61 41887.4 67549.5 1.644 9.8 0.00
3 (Sub error)
)
: 58 4 12.24* 11.24 153.65 68295.16* 148038.42* 12.21%* 1350.65  ** 0.012  **
Fertilizer(F)
(Y*F) 4 5.88 11.73 57.6 12206.31 141302.39* 0.044 25.54 0.00
Jlases S
oS w35 8 2.13 24.99* 60.17 22187.77 6671.77 11.85 ** 882.55%* 0.015 **
(T*F)
SosSadlams S 8 2.89 13.15 47.74 23176.62 17454.58 0.044 20.76 0.00
(T*Y*F)
U5 sl 48 3.8 9.31 76.91 22288.28 50078.69 1.644 12.38 0.00
(Total error)
ks 8.29 18.7 2437 31 16.84 6.5 7.08 0.38
(V)
ns: no significant, * and **significant at P<0.05 and P<0.01, respectively.
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Fig.1. The effect of the year on seed yield and biological yield (Kg. ha™)
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Fig. 2. The effect of the year on the weight of one hundred seeds (g) and plant height (cm)
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Extended Abstract

Dashadi, M., Rahimzadeh, R., The effect of potassium and zinc fertilizer sources on the quantita-
tive and qualitative yield of rainfed chickpeas in different tillage systems.
Applied Research in Field Crops Vol 36, No. 1, 2023 13-15: 98-118(in Persian)

Introduction:

After wheat and rice, legumes stand as the most important agricultural products,
providing vital global sustenance. The amount of protein in legumes is about twice
that of cereals, offering a high-quality protein source that effectively enhances the
nutritional value of grains. Among the legumes, chickpea (Cicer arietinum L) with
17-24% protein and 40-50% starch and a significant amount of iron, phosphorus
and many vitamins, plays a crucial role in nourishing particularly those on a
limited budget (Majnoon Hosseini, 2017). Despite the importance of the chickpea
crop, few studies have been conducted on the application of micronutrients. Proper
fertilization is one of the techniques that is expected to be effective in increasing
the yield of this crop per unit area and the quality of this crop (Aktas, 2009).
Reports indicate that optimal fertilizer usage can influence 30 to 50 percent of
crop yield (Heisey & Norton, 2007). The optimal consumption of nutrients for
the optimal production of crops varies depending on the type of soil in the region

and agricultural operations, therefore, in case of changing the tillage method, it is
Email address of the corresponding author: Mokhtar336@yahoo.com
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necessary to choose a fertilizer formula that is compatible with the tillage method.

Materials&Methods:

This research was carried out as a split plot in the form of a randomized complete
block design in 3 replications. The main plots were assigned to three tillage
methods: conventional tillage (CT), minimum tillage (MT), and no-tillage (NT).
The sub-plots were dedicated to foliar application treatments, which included a
control group with no foliar application and groups receiving foliar applications
of potassium phosphite liquid fertilizers, K-Amino chelate, Zn-amino chelate
(at a rate of one liter per hectare), and zinc chelate fertilizer (at a concentration
of 1.5 per thousand). The Mansour chickpea cultivar was sown at a density of
35 seeds per square meter at a depth of 5-7 cm, using a direct seeding machine
(ASKE 2200) between November 15 and December 15 annually. Foliar spraying
of fertilizer treatments was done before flowering using a back sprayer. At the end
of the growth period in July, 10 plants were harvested in each plot and the traits
such as plant height, number of pods per plant, hundred seed weight, seed yield,
and biological yield were measured.

Results &Discussion:

The results showed that the effect of tillage on the measured traits was not
significant. However, the highest seed yield, 532.6 kg/ha, was achieved under
no-tillage (NT) conditions. This yield surpasses that of minimum tillage (MT)
and conventional tillage (CT), which produced 497.6 kg/ha and 412.6 kg/ha,
respectively. The yield increase with NT was 7% over MT and 29% over CT. The
effect of different fertilizer sources on seed yield, biological yield and plant height
was significant at the 5% level. All foliar treatments had a significant difference with
the control at the 5% level. The highest seed yield was obtained from potassium
phosphite treatment with a yield rate of 539.9 kg ha!'. The highest amount of
protein was obtained from MT treatment at the rate of 20.35%, the highest amount
of phosphorus was obtained jointly from MT and NT treatments at the rate of 57%,
and the highest amount of zinc was obtained from the CT treatment at the rate of
55.33 mg/kg. The effect of fertilizer type on protein, phosphorus and zinc levels

was significant at the level of 1% (P<0.01). In all cases, the lowest amount was
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related to the control treatment.

Conclusion

In order to increase the yield of dryland chickpeas, direct cultivation (no tillage)
along with foliar spraying of fertilizers containing potassium and zinc can be useful.
In this case, in addition to increasing the production per unit area, it is possible to
reduce the costs of fuel and tools caused by the traffic of tillers and to improve the

quality of dryland chickpea seeds in terms of protein and zinc.

Keywords: Conventional Agriculture, Dryland chickpea, Foliar spraying,

Nutrition
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