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Abstract:

A field experiment was conducted in a sandy loam soil at one of the fields of the College of

Agriculture, Wasit University, in Al-Kut District, Wasit Governorate, during the autumn season of
2023. The experiment was a factorial experiment using a split-plot arrangement and a randomized
complete block design (RCBD) with three replications. The experiment included three factors: the
first factor was two levels of irrigation water salinity (1.26 and 4 dS/m™), designated S1 and S2
respectively; the second factor was the application of potassium fertilizer (potassium sulfate) at three
application levels (0, 50, and 100 kg ha™), designated KO, K1, and K2 respectively; and the third
factor was the application of organic fertilizer (sheep manure) at three application levels (0, 10, and
20 tons ha'), designated MO, M1, and M2 respectively. Yellow corn seeds of the Baghdad-3 variety
were planted on 1/8/2023. Plant samples were taken during the crop growth stages at three planting
dates, i.e., after 40, 80 and 120 days from planting. The results showed that the SIM2K2 combination
achieved the highest values for all thermodynamic parameters of potassium, ionic strength, ionic
activity, activity coefficient and free energy, compared to the S2MOKO combination, which gave the
lowest values for all thermodynamic parameters. By estimating the thermodynamic parameters, the
availability of potassium to the soil was determined, as it was moderately available for potassium
during the 40 and 80 days from planting dates to soils suffering from a deficiency in potassium
availability during the crop maturation stages, i.e., after 120 days from planting. Thus, the
thermodynamic criteria were distinguished by very high accuracy and efficiency in their results
compared to the results of the traditional chemical criterion, and were more accurate in describing the
availability of potassium in the study samples in the short and long term.
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-3152.59 | 11.5 | 4.028 | 0.8510 | 0.0247 | -2853.42 9.4 5.698 | 0.8421 | 0.0286 | -2782.15 | 89 | 7.285 | 0.8310 | 0.0340 MO
-3119.42 11.8 | 4.516 | 0.8521 | 0.0243 -2822.11 10.1 6.123 0.8426 | 0.0284 | -2758.11 | 9.9 | 7.720 | 0.8331 | 0.0329 M1
-3102.32 12.1 4.791 | 0.8556 | 0.0229 -2818.39 10.6 6.550 0.8434 | 0.0280 | -2739.42 | 10.3 | 8.362 | 0.8362 | 0.0314 M2 Ko
-3095.26 125 5.176 | 0.8579 | 0.0220 -2811.32 10.9 6.864 0.8439 | 0.0278 | -2723.48 | 9,5 | 8.183 | 0.8349 | 0.0320 Mo
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