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Summary.

Summary
The experiment was conducted in one of the fields of the College

of Agriculture and Forestry/ University of Mosul to study the effect of
adding biochar and different fertilizer levels of N, P, and K, as well as
growth periods, on the growth and yield of yellow corn (Zea mays L.) and
to evaluate the fertility status of calcareous soil according to the intensity
and capacity relationships. (Q/I). Biochar (B) was added at three levels
[0% (Bo), 1% (B;), and 2% (B;)]. Using urea fertilizers, triple
superphosphate, and potassium sulfate were added as sources of nitrogen,
phosphorus, and potassium, respectively. The addition was at three levels:

Comparison (without adding fertilizer) F,.

507 of the fertilizer recommendation (160 kg ha! urea + 100 kg ha'!

triple superphosphate + 40 kg ha! potassium sulfate) F;.

1007 of the fertilizer recommendation (320 kg ha'! urea + 200 kg ha!

triple superphosphate + 80 kg ha! potassium sulfate) F,.

The number of measurement periods (D) was six, and the duration
of each period was ten days. The results showed that mineral fertilization
treatment (F,) was superior in the concentrations of available nutrients N,
P, and K in the soil, which reached to (24.44, 17.87, and 222.19) mg kg-!,
while the average values of the uptake of the same elements in vegetative
part reached (807.04, 77.06, and 472.50) kg. ha'! respectively. Treatment
(F,) also achieved the highest values for the average concentration of
these elements in the leaves (3.30, 0.28, and 1.90%), respectively, as well
as their content in the grains (94.00, 45.45, and 75.43) kg ha',
respectively. In addition to giving it the highest values in plant height of
211 cm, leaf area of 8334.56 cm?, weight of dry matter of the plant
29335.06 kg ha’!, concentrations of nitrogen elements 17.74 mg N kg!
soil, phosphorus 9.43 mg P kg soil, and potassium 131.11 mg K kg™ soil.
In the soil post-harvest.

As for the biochar treatments, treatment (B,) excelled in the values
of concentrations of available nutrients nitrogen, phosphorus and
potassium in the soil, which reached to (17.88, 13.91, 181.79) mg kg!,
respectively. While their values in the content of the vegetative part
reached to (634.95, 54.84, and 402.39) kg ha'! for the elements N, P, and
K, respectively. Furthermore, the leaves’ concentration of these elements
reached (2.65, 0.23, and 1.71%), respectively. Moreover, the percentage
of protein in the grains 6.79%, the dry weight of the grains 6416.94 kg ha-
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!, and the concentrations of nitrogen 13.09 mg N kg!, phosphorus 7.15
mg P kg-!, and potassium 94.44 mg K kg-! in the soil postharvest.

The results also showed a decrease in the availability of the
nutrients N, P, and K in the soil with time, as the treatment (D;) excelled
in the values of the concentrations of these elements in the soil, which
reached to (19.67, 17.58, and 240.33) mg kg'!' for the elements nitrogen,
phosphorus, and potassium, respectively.

The results also showed an increase in the buffer capacity of
ammonium from 55.36 cmol, charge kg-'/mol 1-°3 in the treatment (F,B)
to 101.42 cmol, charge kg'/mol 1% in (F,B,) treatment, and for
phosphorus from 6692.70 cmol, charge kg'!/mol 1% in treatment (FoB,)
to 11195.0 cmol, charge kg-'/mol 1 in (F,B,) treatment, as well as for
potassium from 45.35 cmol, charge kg'/mol 17 in treatment (F,B,) to
53.03 cmol, charge kg-'/mol 1:%3 in (F,B,) treatment.

The values of the effectiveness ratios for ammonium ranged from
0.026 mol L in the treatment before planting to 0.159 mol L3 in the
treatment (FoBy), and for phosphorus from 0.001 mol L-°> before planting
to 0.002 mol L in the treatment (F¢By)., while potassium ranged from
0.056 mol L in the treatment (F,B,) to 0.141 mol L% in the pre-
planting treatment.

The concentration of mobile ammonium on the adsorption surface,
they ranged from 3.158 cmole, charge kg'! in the pre-planting treatment to
8.907 in the treatment (F;B), and the values of mobile phosphorus ranged
from 8.443 cmole, charge kg'! in the treatment (FoB;) to 20.711 cmole,
charge. kg! in the treatment pre-planting, while the values of mobile
potassium ranged from 2.98 cmol, charge kg-1 in the treatment (F,B,) to
7.852 cmol, charge kg! in the treatment before planting.

Regarding the free energy values of ammonium, it increased from
-1656 mol K!- in the treatment (F(B;) to -1088 mol K!- in the treatment
(F,B,), while the free energy values of phosphorus increased from -4124
mol K!- in the treatment (F;B,) to -3767 mol K!- in the treatment (F,B,),
while the free energy values of potassium ranged from -1705 mol K'- in
the treatment (FoBy) to -1174 mol K!- in the treatment (F,B,).
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