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Abstract

A laboratory work was conducted to monitor two composting
systems, aerobic and anaerobic for 9 months. Sugarbeet residues
whether resulted from haulms, preparation the roots in field and before
squeezing to obtain sugar were collected, air dried and chopped into
pieces one inch long. The whole quantity was divided into two portions.
One of them was composted under aerobic and the other under anaero-
bic conditions. Samples of each system were taken after 0, 7, 15 days
then monthly up to 9 months.

Results showed that organic matter content decreased with time
of composting in a rate higher in case of aerobic compost than in anaer-
obic one. Humus and organic acids increased with time of composting.
Their concentrations under anaerobic conditions were higher than those
under aerobic when the period of composting was longer than 6
months. Total nitrogen increased. In the same time, C/N ratio narrowed
gradually by time of composting. That ratio was more wide in anaerobic
than in aerobic compost. Ammonification process was active through
time and produced more ammonia in anaerobic case. Nitrification activi-
ty was detected only in aerobic conditions. Total phosphorus and total
potassium followed the same trend of total nitrogen. Ratios of C/P and
C/K were almost similar to those of C/N. Ash per cent of decomposed
material increased. pH of compost decreased slowly in aerobic case but
under anaerobic condition, It was more acidic after 9 months. Total sol-
uble salts in the mixture at 0 time was about 2.1%. That percentage in-
creased gradually recording more high salinity in compost of anaerobic
condition up to times of its beginning. Soluble sodium and potassium
behaved in similar trend of total soluble salts. The increases in total sol-
uble salts resulted from more soluble Ca**. Water holding capacity in
composting samples revealed gradual increases under two composting
systems up to 15 days in aerobic versus 60 days in anaerobic system
followed by a decrease in both cases. As for moisture content, it gradu-
ally increased with time of composting under both systems, but it was
higher under anaerobic conditions.
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INTRODUCTION

Research for suitable organic matter resources is one of the important issues in
agriculture. The technique of preparing these resources to be available manure differs
according to several factors. Compost as one of the organic manures could be prepared
under aerobic or anaerobic conditions in ratios of 1:4 or 1:10 mass to water, respective-
ly where the rate of decomposition, and loss of added ammonia is higher in aerobic com-
posting than in anaerobic one (Acharya, 1935 a and b). According to Allison (1973) an
aerobic decomposition process is likely to be delayed, if only limited amounts of oxygen
were present, but eventually the normal aerobic break down products; chiefly CO,, am-
monia and water plus the resistant lignin-like materials and microbial cells; will be
formed. If oxygen was completely absent, only anaerobic organisms would be active and
the products would be organic acids, some CO,, hydrogen, methane, hydrogen sulfide in
addition to the resistant plant materials that anaerobic microorganisms could not be uti-
lized. Abo-Sedera (1995) found that pH values of composted sugarbeet houlms had
gradually decreased towards acidity as the decomposition process increased to reach
7.4, the whole loss in organic carbon during 150 day decomposition period amounted to
49%, 42% of this loss occurred within the first 50 days during composting. The inorgan-
ic N decreased and organic N increased by 71.7 and 50.7% of the original amount, re-
spectively. C/N ratio were started with 38 then decreased to 18. The humus content in-
creased gradually during composting period. Similar results were obtained by Abou El-
Naga et al. (1997). The present work aims at identifying the suitable technique for pre-
paring a good compost from sugarbeet residues. '

MATERIALS AND METHODS

Sugarbeet residues resulted from preparation of roots in field (haulms) and be-
fore squeezing to obtain sugar in El-hamoul Factory at Kafr El-Shaikh. Governorate,
were collected, thoroughly mixed, air dried and chopped into pieces of about one inch.
The bulk quantity was divided into two potions, one was composted aerobically and the
other was composted under anaerobic conditions. The chemical analysis of the used or-
ganic material is shown in Table 1.

Table 1. Chemical analysis of sugarbeet residues.*

Mois| EC. | OM. | OC | C/N |Total|Inorganic N %

% |dS/m| % % |ratiofl N% | NHs* | NOg
58.7| 6.6 [73.11/42.40|35.0/1.21]0.280/0.014(0.17|1.15
* on dry weight basis

p% | K%
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The aerobic composting process was carried out in open dishes keeping the ratio
of mass: water at about 1:4 by adding the water regularly (Acharya, 1935b). The heap
consisted of the following portions according to the method described by Abou El-Fadl
(1970); 100 parts of residues material, 2.5 parts of each of ammonium sulphate, cal-
cium superphosphate and fine calcium carbonate and 10 parts of fine clay. The total
mixture (heap) was turned over after taking a sample for analysis on the 7tP and 150
days from starting and every month up to the oth, in addition to zero time sample.

A similar heap of sugarbeet residues with similar potions of those under aerobic
conditions was prepared and put in stoppered containers. The ratio of mass: water was

sth

1:10. Each container was used for sample analyses on the 7" and 1 days from

starting and every month up to the 9t

The physical properties of the periodical compost samples namely humidity and
water saturation were estimated according to Black et al. (1965). The chemical proper-
ties of compost included pH in 1:10 compost: water suspension, total soluble salts in
1:5 compost: water extract, total organic matter by Schollenberger oxidizable organic
carbon method, isolation and purification of humus extracted by 0.5 N NaOH solution,
fractionation humus to humic acid precipitated by HC1 at pH1 and determined gravi-
metrically and fulvic acid as organic carbon according to Page et al. (1982) were deter-
mined. Total nitrogen content in compost samples, nitrate-N and ammoniacal-N were
extracted, with distillation and determined in 4% boric acid solution using micro-kjeldahl
technique, (Page et al, 1982). Total phosphorus in compost digest by mixture of acids
was determined colourimetrically as described by Jackson (1973). Total potassium was
extracted by 6 N HC1 from compost combustion and was flame-photometrically deter-
mined (Jackson, 1973).

RESULTS AND DISCUSSION
Organic matter

Table 2a indicates that organic matter content in manure decreased with time of
composting under either aerobic or anaerobic conditions. The rate of decomposition
was more rapid under the former. These results are in accordance with those of Ehsan
et al., (1990) who reported that the rate of decomposition of organic matter was rapid
during the first period and then continued at comparatively slower rates during the last
period of composting. Humus and organic acids (humic and fluvic), increased with time
to reach their maxima after 270 days in anaerobic conditions while in aerobic reached
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their maxima after 180 days then gradually decreased. This may be due to the oxida-
tion effect on this organic acids obtained under aerobic conditions. This might be at-
tributed according to El-Sirafy (1978) to the development of some microorganisms
which can utilize difficulty-decomposable components of different organic manures
along with newly formed humus substances. Also, Ruchko (1984) mentioned that fulvic
acids are more readily mineralized by microorganisms than humic acids under aerobic
conditions. The obtained results may be due primarily to increasing counts of thermo-
philic bacteria at the beginning followed by mesophilic ones which later survive and act
(Tesic et al., 1966; Abou El-Naga,1997).

Nitrogen content and fractions

In the same table, nitrogen percentage in compost was increased as a percent-
age of gradual decreased bulk of compost where the stable quantity shaped with rela-
tive increased percentage. Similar results were obtained previously by Abd El-Malek
et al. (1961). and Abo-Sedera (1995). The rate of mineralization of nitrogen de-
creased with time. Under aerobic conditions, it tended to be less in its amount and

slower in rate compared with composting under anaerobic conditions.

Ammonification started just after composting whether under aerobic or anaero-
bic conditions but the rate under the latter was higher, these results are confirmed
with those obtained by (Acharya, 1935b). Organic nitrogen gradually increased with
time of composting against the continuos decrease in the wheole non-nitrogenous mate-
rials. Alexander (1977) confirmed these results, claiming that nitrogen immobilization
resulted form the microbial assimilation of inorganic nitrogen in microbial bodies. On the
other hand, Broadbent and Nakashima (1970) stated that in the usual aerobic situa-
tion, net immobilization of nitrogen by plant residues reaches a maximum. correspond-
ing to 1.2-1.7% N in the original material (within a few days or one week) while under
anaerobic conditions, loss of gaseous nitrogen may occur as a result of denitrificattion.
Also, similar results were obtained by Abd El-Malek et al. (1961).

Values of C/N ratio at different composting periods (Table 2a) clarify that the
ratio became narrower with time of composting due to organic matter decomposition
where the rate of C/N reduction under aerobic conditions was higher than that under
anaerobic case, which agree with results obtained by Khalil (1979).

ASH:

Ash in all cases of composting was stable in quantity but its relative percentage
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of the whole compost quantity increased due to organic matter decomposition. That
ash % in both methods of decomposition progressively increased with time, but at a
higher rate under aerobic conditions, than that under anaerobic conditions at the same
period. This is in agreement with the findings of Abd El-Malek et al. (1961) and Abo-
Sedera (1995) who reported that the increase in the percentage of ash content in the
sugarbeet compost haulms was paralleled to the loss in the total materials throughout
the decomposition periods. The latter author noticed also that the increments in ash
percentage might be an indirect indication of the higher rate of decomposition of the
materials as a whole.

Total P and K :

Table 2b shows that the total amounts of P and K in manure are mostly stable
but their concentrations in bulk organic matter gradually increased. In other words, C/P
and C/K ratios became narrow with time. In this respect, Tesic et al. (1966) found that
total P and K increased slightly by composting time of fissured vine shoots due to the
continuous release of P and K from their organic compounds.

pH of compost:

pH of compost initially was alkaline (8.4) but tended to be gradually shifted to-
wards neutrality due to organic acids and nitrate formation through composting. Mean-
while pH of aerobic compost reached 7.25 after 9 months of composting, the anaero-
bic one reached 5.95 after 9 months of the process giving more acidic manure than
that under aerobic conditions. Similar results were obtained by Abd El-Malek et al.
(1961) and Abo-Sedera (1995), who observed gradual decreases in pH values towards
slight acidity and they referred this depression to the activity of thermophilic bacteria
and actinomycetes.

Soluble salts

Total soluble salts (TSS) of the original residues, activating fertilizers, added cal-
cium carbonate and soil caused a concentration of 2.1.% of manure at zero time. That
percentage increased gradually due to continuous release through organic matter de-
composition beside that due to continuous reduction of the bulk of matter. Salinity un-
der anaerobic conditions was higher due to the more humid media which reached by
the end of 9 months to about 2 times of its initial concentration. Soluble sodium and
potassium took place as the same total soluble salts behaviour under any of compost-
ing rpethods. Generally soluble Na* and K* represented 1/3 to 1/2 of total soluble
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salts. Therefore, the increased T.S.S. under anaerobic. conditions may be due to forma-
tion of soluble Ca from the added superphosphate and decomposition of Ca in plant tis-
sues e.g. calcium pectate.

Hydraulic parameters

The two studied hydraulic parameters were moisture content and water holding
capacity (WHC) in a prepared compost (Table 2b). As to moisture content, it gradually
increased with time of composting under aerobic or anaerobic process, but it was the
highest in the latter. This probably due to the closed nature of the system. Obtained
data agree with those of Acharya (1935b) and Abd El-Malek et al. (1961) who men-
tioned that the increase in moisture is probably due'to composting in closed jars. WHC
followed the same trend where reductions under both systems and reduced after 60
days were in gradual steps till 9 months of composting.
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