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ABSTRACT

The present work concerns to study the bio-organic fertilization of wheat
under newly reclaimed soils. The aims of the present study is to reduce the
full dependence on chemical fertilizers and keep high productivity of wheat
in the same time. To achieve the aims of this study, four enriched composted
heaps were made from rice straw and filtermud cake at ratio of 1:1 by
weight, then all heaps supplemented by chicken manure. Compost type (H))
was considered as a control, while (H:) received the mineral amendments of
bentonite, rockphosphate and manganese-ore. Compost type (H;) received
biofertilizers of cellulolytic fungi, Azotobacter chroococcum and Bacillus
megaterium. Compost type (H.) received both mineral amendments and
biofertilizers. All heaps were aerobically composted till maturation (after 75
dayvs) and stored for 360 davs after maturation. The physical, chemical and
biological changes during the composting process and storage were
evaluated. Also. the degree of maturity were tested.

A pot experiment was carried out under greenhouse conditions to select
the most suitable rate of compost application for wheat growth under sandy
soil conditions. Also, another pot experiment was conducted under
greenhouse conditions to evaluate the response of wheat to Azorhizobium
inoculation, compost application and different N-levels under sandy soil
conditions. Finally, pot and field cxperiments were conducted to study the
cffect of selected compost tvpes combined with Azorhizobium inoculation
and different N-levels, compared to the recommended dose of N-fertilizer on
wheat growth under sandy soil conditions.

The obtained results from monitoring of the composting process showed
that temperature reached maximum values within 1-3 days after each heap
turning, then dropped to be similar to the ambient temperature at maturity
with slightly higher temperature in amended heaps as compared to the
unamended ones. Furthermore, W.H.C, bulk density, E.C. total NPK.
soluble-N and available P and K were increased with progressing the
composting process and storage. While, O.C, O.M and C/N ratio were
decrcased. The changes were greatly affected by the applied amendments. In
addition, the total counts of mesophilic bacteria and actinomycetes showed a
little increase at early intervals of composting process, then they gave a high
increase till the end of the process. On the other hand. the total counts of
thermophilic microorganisms. mesophilic fungi and cellulose decomposers
gave a high counts at early intervals. then they declined at the end of the
composting and storage. Azotobacter and acid producing bacteria recorded a
slight high counts in matured composts and there is an slight reduction in
counts of both microbes at storage. In addition. all composted heaps at
maturity  showed a drop n temperature to be similar to the ambient
temperature. while pH  tested  under anacrobic conditions recorded an
alkaline values. All ratios of the mesophilic/thermophilic microorganisms




were more than 1.0. The ratios of EJ/E;(extinction coefficient) for all heaps
was relatively lower which indicates a large particle size and characterized
with humic acids more than fulvic acids. Amended heaps showed higher
activity of dehydrogenase and nitrogenase activities compared to the
unamended ones. Also, no inhibitory effect was appeared from using of
compost water extract of all heaps during the germination test,

The obtained results from the first pot experiment showed that there are
significant  differences between application rate of zero and 5 ton
compost/fed on wheat growth under sandy soil conditions. while there were
no significant differences between 5 and 10 ton/fed. Application of 3 or 10
ton compost/fed improved chemical propertics of sandy soil.

The obtained results from the second pot experiment showed that the
response of wheat plants to Azerhizobium inoculation, different compost
types and various N-levels was significant. The response of wheat to
application of any type of compost (particularly H; or Hy) combined with
inoculation gave higher results of plant growth, NPK contents as well as
vield and some yield parameters under sandy soil conditions. The response
of wheat to Azorhizobium inoculation combined with different N-levels
showed that using higher levels of N-fertilizer with or without inoculation
gave higher values of wheat plant growth, NPK uptake as well as yield and
some yield parameters. The response of wheat to compost tvpes (H; or Ha)
combined with 25 kg N/fed gave grain vield similar to or higher than those
obtained by the full dose of chemical N-fertilizer. On the other hand,
Azorhizebium inoculation showed no significant ¢ffect on  the sandy soil
properties, while application of composts to sandy soils led to improve their
chemical properties. particularly compost tyvpes (H; or Ha).

Also, the results of the third pot as well as the field experiments
confirmed that application of compost types (H, or Hi) plus 25 kg N/fed
combined with Azorhizobitm inoculation gave wheat grain vield similar to
those obtained by the recommended dose of chemical N-fertilizer.
Application of compost types (H; or Ha) to sandy soils led to improve their
chemical properties.
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