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Summary

A group of experiments were conducted in the field of the
deparment of soil and water sciences / college of Agriculture & foresty /
University of Mosul,during the year of 2004-2005 to compare the
quantity of ammonia volatilization from surface and sub - surface (15cm)
application of urea fertilizer, animal manure (sheep), and both together,in
the presence and absence of sulfur,using uncultivated and cultivated
calcareous soil classified as calci- camborthids.Four experiments were
included with the uncultivated soil to represent the four seasons of the
year (flucctuation in temperatures),while two experiments were included
for the cultivated soil (Spring and Autumn).

The effects of the mentioned factors on the behaviour of the
volatilized ammonia and the quantity of available soil nitrogen extracted
by three methods(KCL,CaCl,,and the cationic and anionic resins) ,and
that absorbed by the plants and on dry weight of plants were also
studied.The relationship between volatilization of ammonia and time have
been characterized thermodynamically, so that to choose the best fitted
mathematical equation in order to determine the speed factor of the
volatilization.

Each of the four experiments included with the uncultivated soil
consisted from 42 plots (1x2 m).Three types of fertilizer treatments (urea,
manure and both) added at afixed rate equal to 80kg N/D.(320kgN/ha.)
and two levels of sulfur (Zero and 2.5Tons/D. =10 ton/ha.) have been
used as a surface and subsurface applications.The different experimental
factors and their combinations were included in a randomized complete
block designe - factorial experiment with three replicates which then

analyzed as a split plot experiment.



Two experiment were included for the soil under cultivatation
Corn seeds (Zea mays v.106) were planted in spring (April 1*) and in
autumn (Sept.1%").The same levels of the above mentioned fertilizers and
sulfur and the same experimental designe have been used.
The results obtained from the above experiment, were:
A.Uncultivated soil experiments:
1.Sub-surface application of the different types of fertilizers reduced
significantlly the quantity of the volatilized ammonia during the four
seasons studied .
2.Addition of sulfur reduced significantlly the volatilization of ammonia
from the added fertilizers, specially when sub- surface applied.
3.The heighest amount of volatilization was obtained from the added
urea as compared to sheep manure. The percentages of the N
volatilized from added urea which extended for only 12days in the
summer season were 51.14% and 13.69%, for the surface and sub-
surface applications, respectively, while in spring season(volatilization
extended for 26-30days) were 19.76% and 3.03%.In autumn season
the volatilization period extended for 15 days,and the percentages
were 38.82% and 9.15%.The least volatilzation percentages were in
winter(0.34% and 0.103% respectively) which extended for 35-42
days .
4.The best fitted mathematical model which described the volatilization
process was the diffusion equation as compared with the other
models(zero order,first order,second order,elovich equation and power
function).
B.Cultivated soil experiments:
1.As in the un-cultivated soil, addition of sulphur with the ferltilizers

significantly decreased the amount of the volatilized ammonia.



2.Addition of sulphur ,significantlly decrreased the pH of the soil,
increased the available soil nitrogen, and that absorbed by the corn
plants,which reflected on the dry matter weights,specially for the sub-
surface applications.

3.There were a heighly significant differences between the methods of
extracting the available soil nitrogen and the heighest was from
extracting the nitrogen with potassium chloride followed by calcium
chloride, and the least was from using the cationic and anionic resins.

4. There were apositive correlations between soil avilable nitrogen,
absorbed nitrogen, and corn dry weight, with time.

5.Also addition of both fertilizers(urea and sheep manure)with sulfur
gave the best growth of corn which reflected on the plant dry matter
weights for both the spring and autumn corn respectivel .

6.Ingeneral the quarrtity of the volatilization of ammonia from the
different fertilizer treatments added to the cultivated soil was less in

comparison with the uncultivated soil.
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