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ABSTRACT

This study was carried out to invéstigate some effects of
both chemical fertilizer and cattle manure on some changes in the
values of chemical properties of Yasothon soil and also growth
and kernel yields of maize (Zea mays L.) grown during late rainy
season of 1991 at Khon Kaen University. The experiments were

divided into two parts. They are :

Experiment I This experiment was conducted on the
experimental farm, Faculty of Agriculture, Khon Kaen University
to investigate the effect of chemical fertilizer N upon the
decomposition rate of cattle manure and the change in some
chemical properties of Yasothon soil and also growth and kernel
yields of maize. The experimental design used was a 3 X 5

factorial arranged in RCBD with four replications. The levels of



nitrogen used were : 0, 5, 10 kg N/rai and the amounts of cattle
manure used were : 0, 500, 1,000, 2,000 and 3,000 kg/rai, added
with dolomitic lime stone at the rate of 500 kg/rai and a basal
dressed of both chemical fertilizers triple superphosphate and
potassium chloride at the rate of 15 and 20 kg/rai, respectively.
The results showed that nitrogen fertilizer alone increased the
values of ECEC (Effective Cation Exchange Capacity), P, Ca, Mg in
soil significantly. The amount of N, K and O.M. percentages in
the soil were also increased but the difference was relatively
small and not statistically significant. Chemical fertilizer N
at the rate of greater than 5 kg/rai decreased soil pH value in
all treatments tested. However, chemical fertilizer N increased
stem and leaf dry weights of maize plants. The nitrogen
concentration and the absorbed amount in stem and leaves of maize
were also increased with N fertilizer. Kernel yields were also
significantly increased by N fertilizer. Cattle manure
significantly increased the 0.M. percentages and also the values
of N, P, K, ECEC, Ca and Mg. Cattle manure alone gave greater
amount of kernel yields of maize than that of nitrogen fertilizer
alone. The application of Dboth cattle manure and chemical
fertilizer N together at NiMi level (Nitrogen fertilizer at the
rate of 5 kg/rai and cattle manure at the rate of 500 kg/rai) or
higher 1level of both fertilizers gave higher pH value than that
of the NoMo level similarly, the application of both fertilizers
together increased the percentages of OM., P, Ca, Mg in soil
significantly. Furthermore, the addition of both fertilizers

together increased N and K Jevel in soil but the difference was



relatively small, furthermore, the ECEC value of so0il was
significantly increased. With the comparison between the
application of chemical fertilizer N and the application of both
chemical fertilizer N and cattle manure together at day 28 after
emergence with a same amount of N applied showed that the
application of both fertilizers together increased dry weights of
stem, leaves, N concentration and the absorbed amount of N in
stem and leaves and also kernel yields of maize significantly.
Chemical fertilizer N together with cattle manure at the level of
NzM: (N rate of 10 kg/rai and cattle manure rate of 3,000 kg/rai)
gave the highest kemel yield of maize of 802 kg/rai.

%\ The concentration and the amount uptake of P, K, Ca and Mg
increased with an increase in the level of nitrogen and cattle
manure. The differences were large and statistically
significant. At 42 days after emergence, the concentration of P,
K, Ca and Mg increased to the maximum level, thereafter decreased
slowly with time to day 70 after emergence.

Experiment II  This experiment was carried out in
laboratory, Department of Soil Science to investigate some
chemical properties of Yasothon soil vith respect to nitrogen
levels on the decomposition of cattle manure. The amount of CO:z
released from each treatment was measured. The experimental
design used was the same as of the experiment I except the soil
vas added with a basal chemical fertilizer and dolomitic lime
stone.

The results showed at the soil depth of 0-100 cm, there

were a certain amount of OM., CEC, N, P, K, Ca, Mg and Na yet the



highest amounts were found at the level near the soil surface and
then a decrease with soil depth. There was a little amount of Al
at the level near soil surface (0-30 cm depth) and the amount
increased with soil depth up to 70-80 cm and then a decrease.
For the effect of nitrogen on the decomposition of cattle manure,
the results showed that at the same period of incubation, the
amount of COz released increase with the increase in the amount
of both nitrogen and cattle manure added to the so0il. The
decomposition rate reached the highest point at 14 days after
incubation. Thereafter, the rate decreased rapidly with time and
then a slight increase from day 56 up to day 70 when the
experiment was completed. Cattle manure added to the soil alone
manifested the 1lowest rate of the decomposition but with the
treatment NzMs (chemical N fertilizer at the rate of 10 kg N/rai
and cattle manure at the rate of 3,000 kg/rai), the highest rate

of decomposition was attained.



