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Abstract

A pot experiment was carried out using pots receiving 6kg cal-
careous soil; half, same or double recommended dose of either aerobic
or anaerobic compost of sugarbeet residues was used. The used com-
post was one of three composting periods; 3, 6 and 9 months. Wheat
was the first crop to be planted up to maturity to study the direct ef-
fect of the compost. Sudangrass followed wheat to study the residual
effect of the compost. Three successive cuts were taken from the su-
dangrass.

Results abstained could be summarized in the following:

- Organic matter content in soil decreased with time of application.

- The soil which received aerobic compost contained organic matter
higher than that received anaerobic one.

- Period of composting 6 months was the best under aerobic conditions
but in case of anaerobic composting 9 months period was the superi-
or.

- Increasing dose of application increased proportionally soil organic
matter content.

- Total nitrogen also increased by time of composting; the most superi-
or treatment was addition of 4% compost having 6 months compost-
ing period under aerobic condition, while the best treatment of anaero-
bic compost being of 4% of the 9 months composted one.

These results were the same for soil samples taken either after
wheat or following sudangrass. C/N ratio was wider after harvesting su-
dangrass than that after wheat. This was due to the consumption of ni-
trogen by sudangrass plants, the ratio narrowed by increasing the dose
of compost particularly under aerobic conditions. Available phosphorus
and potassium increased by increasing the dose of application. The best
period of composting was 6 months for aerobic and 9 months for anaer-
obic conditions.

INTRODUCTION

Extension of the area cultivated with sugarbeet, year after year, resulted in more
and more plant residues after harvesting the crop. On the other hand, calcareous soils
in Egypt, the most available resource for agricultural expansion, are in need to continu-
ous manuring with good and safe manures.
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Therefore, many trials were conducted in this regard to study the effect of or-
ganic residues from sugarbeet plantation on the organic matter, N, P and K in soil. Such
trials could be represented by those of Abou-Bakr and El-Maghraby (1994) using town-
refuse compest with 2 and 4% w/w. in pots, Abou-Bakr and Omar (1996) using mature
organic compost in combination with N P K fertilizers and El-Sersawy et al., (1997) us-
ing organic manure mixture, applied N rates and biofertilization. They found that organ-
ic matter, organic carbon and total N contents were increased in calcareous soils. Also,
Dendooven et al., (1994) and Whitmore et al., (1994) found that incorporation of sug-
arbeet roots having C/N ratio 40-42 increased N mineralization depending on C mineral-
ization and soil microbial biomass. The soils more rich in organic matter had more avail-
able P (El-Shinnawi et al., 1991) and more available K (Benedetti et al., 1982 and
Abou-Bakr and Omar, 1996).

The current work aims to investigate the effect of the suggested application of
sugarbeet residues composts on soil organic matter, N status and availability of both P
and K.

MATERIALS AND METHODS

The soil sample adopted to be used in this investigation was taken from the new-
ly reclaimed area of Noubaria Research Station Farm. Soil sample from the upper 30cm
layer, was of normal salinity. Soil sample was air dried, ground and sieved to pass
through 2mm sieve. The physical and chemical properties of this soil sample are record-
ed in Table 1.

Table 1. Physical and chemical properties of the soil used in the study.

Particle Size % Soil CaCOz| OM | TN | Avail N | Avail P | Avail K
Clay Silt_[Fsand|Csand| texture | o | % | % | (ppm) | (ppm) | (ppm)
35.85 | 27.75 | 25.3 | 11.1 [Clay loam| 26 | 1.5 |0.09| 54.6 10.8 275
Soluble cations and anions meq/100g soil

CEC pH EC

Meq/100g| 1:25 |DS/m| ca® | mg®* | Na* | k* (00,2 | Hoo3 | o | 0
soil Susp. (*)
168 | 7.9 |081]1.82] 079 | 31 |039] -- | 09 | 2.91 | 2.83

(*) in 1 : 5 soil water extract.

Fifty seven earthenware pots No. 30 were glazed and filled with soil at a rate of
6,kg/ pot. Sudangrass (sorghum vulgaris) variety imperial hybrid was sown at a rate of
1g/pot in all the 57 pots to consume any residual manure or chemical fertilizer through
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three cuts taken every 45 days from 1 July 1994 to 15. November 1994 in order to
prepare the soil for the target of the trial.

After 15 days of the 3™ cut of sudangrass, pots were arranged to include (A) as
a control without any compost addition, as well as (B), (C) and (D) manured with sug-
arbeet residues composted aerobically for 3, 6 and 9 months respectively, along with
(E), (F) and (G) manured with sugarbeet residues anaerobically composted for 3, 6 and
9 months, respectively. Amount of 60, 120 or 240 g/pot, corresponding to 1, 2 and
4% per weight of soil were used representing, half, same and double of the recom-
mended dose applied in the field respectively.(Recommended dose = 10 ton/fed.).
Each treatment was repeated three times in a complete randomization factorial design.
The quantities were consisted on the base that the plowing layer is down to 30 cm of
soil surface.

Three heaps were prepared, the 15! was in March 1994, the 2" in June 1994
and the 39in September 1994 to obtain the composting periods of 9, 6and 3 months,
respectively. Pots were planted with wheat on the 15! December of 1994 with 10
grains/pot. After 15 days of sowing seedlings were thinned to 5 plants /pot and ferti-
lized after three weeks of sowing with 1.2 g/pot ammonium sulphate (20%N) equiva-
lent to the rate of 40 kg N/fed.

After wheat harvesting on the 4th of May 1995, soil of each pot was mixed once
again and planted with 15 grains of sudangrass on the 15" may 1995; plants were
thinned to 8 seedlings after 11 days of plantation. After one week from thinning and
after each cut, the plants were fertilized with 0.6g ammonium sulphate per pot. As
needed, pots were irrigated up to the field capacity with tap water. Three cuts of su-
dangrass were taken after 45 days from planting, 45 and 60 days from the previous
cuts.

Soil samples were collected from each pot before manuring, after wheat harvest
and the 3 cut of sudangrass planted later to determine organic matter, total, and sol-
uble N, available P and K.

The mechanical analysis of the soil was conducted, without CaCOg removal, ac-
cording to Kilmer and Alexander (1949), total carbonates were estimated using Schei-
bler calcimeter and calculated as CaCOag, soil saturation percentage being estimated as
described by Black et al. (1965). The chemical properties of the soil samples, along
with soil organic matter content and level of available phosphorus, extracted with 0.5
M NaHCO3 and determined colourimetrically, were evaluated as described by Jackson
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(1973). Total nitrogen, nitrate-N and ammoniacal-N were determined; available potas-
sium, extracted in boiling 0.1N HNO3 solution was flame-photometrically determined ac-
cording to Page et al., (1982).

RESULTS AND DISCUSSION
Organic matter content in the soil:

Values representing organic matter content of the studied soil, determined after
wheat harvesting (155 days of addition) as well as after the 39 cut of sudangrass
(315 days of addition) are tabulated in Table 2.

Aerobic compost provided the soil with organic content higher than anaerobic
compost of both 3 and 6 months age of composting. However the period of 9 months
composting resulted in a more organic matter content in soil receiving anaerobic com-
post than that receiving aerobic one. This observation was noticed after wheat and su-
dangrass cultivations. Responses of the organic matter content under each condition
could be explained to be due to the acceleration of decomposition of each compost af-
ter the concerned period. This is in agreement with the findings of Greenwood, (1961)
and Khalil, (1979).

Table 2. Effect of compost application on organic matter content in the soil after plant-

ing
Sample After wheat harvestjpg After the 3" cut of su.d'angrass
(155 days of addition) (315 days of addition)
Appl. Composting condition Composting condition
dose aerobic I anaerobic aerobic anaerobic
% Composting period in months Composting period in months
(w/w)| 3 6 9 | 3 6 9 3 6 9 3 6 9
0 1.4511.4511.4511.45(1.45| 1.45 [0.90]0.20{0.90}0.90(0.90]0.90
1 2.00(2.1312.00|1.80(2.08| 2.27 |1.65]|1.22]1.60(1.43|1.74]2.00
2 2.5212.872.35|2.16[2.40| 2.79 |2.05|2.40|2.00[1.76|2.05[2.34
4 2.9013.63[3.00]2.422.89| 3.50 |2.54]3.00|2.50(2.19]2.452.89

Nitrogen status in the soil:

Values representing nitrogen status, in the soil samples, including those of nitro-
gen fractions, total nitrogen and C/N ratio are tabulated in Table 3. Ammonification
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process followed by nitrification seemed to take place through both cultivation sea-
sons, at a higher rate after wheat than that after sudangrass due to the continuous
conversion of produced NH, to nitrite and finally to nitrate. Plant consumption of NHy
is also involved. Obtained data agree with those of Hamdi et al, (1969) who found
that ammoniacal nitrogen gradually decreased due to the conversion of ammonia to ni-
trate throughout the nitrification process.

The quantity produced of nitrate was in proportional trend with the rate of com-
post application; aerobic conditions of 6 months gave the highest values of NHz-N
(132.4 ppm). In this respect, quantities of ammonia could be volatilized and lost as un-
determined portion. Nitrate remained after wheat and sudangrass as well as inorganic
nitrogen as a summation of (NH4-N) and (NO5-N) forms followed the same trend of am-
monium-N regarding responses to the rate of application and period of composting un-
der each studied system. This is in agreement with the finding of Hamdi et al. (1989).

Generally, 6 months composting period, under aerobic condition and 4% applica-
tion dose were also the highest in their effect on total nitrogen content of the studied

soil either after wheat or sudangrass plantation.

The calculated ratio of C/N was tabulated in the same table. It is narrower after
sudangrass, in almost all cases, than that after wheat; this could be explained to be
due to the rate of plant consumption of nitrogen; simifar results were obtained by Hi-
rose (1973). The C/N ratio was wider in soils amended with anaerobic compost than
that with aerobic one; which agrees with results of Khalil (1979). The period of 3
months composting appeared to be relatively wide in C/N ratio than other periods pos-
sibly due to relatively immature compost.

These results are in accordance with the results of Dendooven et al., (1994)
who mentioned that mineralization of both carbon and N depended on soil microbial bi-
omass.

Available phosphorus

Values representing available phosphorus extracted with 0.5 MNaHCO3; are tabu-
lated on Table 4, its utilization was observed through evaluating the difference be-
tween values after wheat harvesting (155 days of compost addition) and following su-
dangrass harvesting (315 days of compost addition) It followed the same trend of
organic matter content. pH value and organic matter content seemed to be factors af-
fecting the inorganic P retention (Brady, 1984). As for composting additions, aerobic
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compost gave highest available P values with 6 months composting period, 3 months
of composting being the least. Under anaerobic conditions, the long period of compost-
ing increased available P proportionally, possibly due to reduction process leading to

more available phosphorus.

Increasing application rate of compost caused a parallel increase in soil available
P continued after the second season. Within a certain range, aerobic compost was pre-
ferred than anaerobic one for the 3 or 6 months of composting, while after 9 months
anaerobic compost was superior. E-Shinawi et al. (1991) emphasized that aerobic incu-
bation resulted in gréater dephosphorylation. On the other hand, Campell and Racz
(1975) and Lin (1975) observed that a greater P mineralization was brought about in

soil under anaerobic submerged conditions.

Table 4. Effect of compost applications on available P in the soil.

After wheat harvesting After the 3 cut of sudangrass
Sample o "
(155 days of addition) (315 days of addition)
Appl. Composting condition Composting condition
dose aerobic anaerobic aerobic I anaerobic
% Composting period in months Composting period in months

(w/w)| 3 6 9 3 6 9 3 6 9 3 6 9

0 10.3/10.3/10.3]/10.3|10.3|10.3/ 8.0 8.0|8.0[8.018.01]8.0
1 12.4[14.2]13.1]11.5|12.5|/14.3}10.0|10.5/ 9.8 | 8.5 | 9.8 |11.2
2 20.2|26.0|22.2|17.2}20.1[25.0]13.5[17.6115.6/11.6|14.1]|18.2
4 31.4[44.3|34.8|25.3/29.6|42.6]21.5|27.8|123.9/16.4{21.3|27.3

Available potassium:

Table 5 shows that the values of available K after the second cultivation (sudan-
gass) were less than those after the first one (wheat). This is in agreement with the
finding of Montasser (1987) who found that values of available K generally increased at
early time intervals and decreased at the end of incubation. The highest value of availa-
ble K was found under aerobic composting of 6 months compared to composting 9
months, which was however superior with anaerobic compost even when compared
with similar aerobic composting period. The rate of application was of a positive rela-
tionship with increasing available K. Similar responses for differences between aerobic
and anaerobic composts at a certain rate, were obtained at various composting peri-
ods. El-leboudi et al. (1976) anq Benedetti et al. (1982) showed that organic manuring
was favorable for the availability of K in soil and responses being dependent on the
source and rate of applied manure.
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Table 5. Effect of compost applications on available K in the soil.

— After wheat harvesting After the 3™ cut of sudangrass
(155days of addition) (315 days of addtion)
Appl. Composting condition Composting condition
dose aerobic anaerobic aerobic anaerobic
% Composting period in months Composting period in months
(w/w)| 3 6 9 3 6 9 3 6 9 3 6 9
0 2631263263263 [263(263(2201220]220]|220(220]220
1 2841310(2801268(2891295|258(274|246|235|257 {266
2 301337(305]1281|309|326{268(293|274|260|275|287
4 3271369[330|311/3441353/293|318}1300{279|305]|319




F.M. HABIB et al. 809

REFERENCES

. Abou-Bakr, A. and S.S. El-Maghraby 1994. Effect of organic manuring on sugarbeet
at various growth rates in calcareous soil. Annals of Agric. Sci., Moshtohor, 32(4):
1749-1757.

. Abou —Bakr, M. A. and A. M. Omar. 1996. Contribution of municipal waste as organic
fertilizer to sunflower production. Eygpt. J. Soil Sci., 36 (1-4) :69-82.

. Benedetti, A., L. Carvallari and C. Nigro. 1982. Some aspects of humus balance in
soil I: Effect of varicus organic materials. Annali dell, Instituto sperimentale per la
Nutrizione delle piante 11:19 pp. (c.f. Soils & Fert.1985 48 [8771] ).

. Black, C. A, D. D., Evns, J. J., White, L. E., Ensminger and F. E. Clark , 1965 Methods
of Soil Analysis. I. the Physical and Mineralogical Properties., Amer. Soc. Agron., Inc.,
Madison, Wisconsin, U.S.A.

. Brady, N. C. 1984. The Nature and Properties of Soils. 8" ed. MacMillan Publ. Co.,
Inc. Newyork. pp.456.

. Compell, I. P. and G. J. Racz. 1975. Organic and inorganic content, movment and
mineralization of P in soil beneath a feed lot. Can. J. Soil. Sci., 55: 457-465.

. Dendooven, I., K. Vlassak, J. G. Neeteson and J. Hassink. 1994. Mineralizatoin of sug-
arbeet and bean residues in laboratory incubations: Comparison of measurements
and simulations of nitrogen mineralization in agricultural soils. European —Journal of
Agronomy (3-4): 375-378.

. El-Leboudi, A., M. El- Nennah and H. Saleh. 1976. Organic manuring as a solution of
some problems of calcareous soile. |- Effect of physical and chemical features.
Desert Inst. Bull. A.R.E., 26: 161-174.

. El-Shinnawi, M. M., N. A, Bayouni, Tayseer M. Waly and M. M. Shazly. 1991. Dephos-
porylation of organic materials in soils during incubation at varying moisture con-
tents and temperature. Egypt. J. Soil Sic., 31 (40) : 545-573.

10. Greenwood, D. T. 1961. The effect of oxygen concentration of the decomposting
of organic materials in soil. Plant and Soil, 14 (4) : 360-376.



810 COMPOSTING OF SUGARBEET RESIDUES

1.

12

13.

14

15.

16.

17.

18.

19.

Hamdi, H., S. Y. Metwally, F. M. Abdou and M. EI- Fouli. 1969. The effect of differ-
ent sources of organic manures on nitrogen mineralization and organic matter con-
tent in sandy soils. J. Soil Sci. U.A.R., 9 : 34-49.

Hirose, S. 1973. Mineralization of organic nitrogen of various plant residues in the
soil under upland conditions. Soil Sci. and Plant Nutrition. 20 : 328-334.

Jackson M. L. 1973. Soil Chemical Analysis Prentice-Hall, Englewood Califfs. New
Jersey.

Khalil, K. I. 1979. Utilization of Zagazig Town Refuse in Crop Fertilization. M. Sc.
Thesis, Fac. Of Agic., Zagazig Univ.

Kilmer, V. J. and L. T. Alexander. 1949. Methods of making mechanical analysis of
soils. Soil Sci., 68 : 15-18.

Lin, H. C. 1975. Studies on the tansformation dynamics of the soil organic phospor-
us under paddy conditions. Soils and Fert. In Taiwan bull 1. (National Taiwan Univ.).

Montasser, S. Y. 1987. Organic Manuring and Behaviour of Certain Elements in
Egyptian Soils with Special Referencc in Response of Grown Plants. Ph. D. Thesis.
Fac., Agric., Ain Shams Univ.

Page A. L, R. H. Miller and D. R. Keeny. 1982. Methods of Soil Analysis. ll-Chemical
and Microbiological Propeties. Amer. Soc. Agron., inc., Madison, Wisconsin, USA.

Whitmore, A. P., J. JR Neeteson and J. Hassink. 1994. The mineralization of N from
finely or coarsely chopped cropped crop residues : Measurements and modeling of
nitrogen mineralization in agricultural soils. European Journal of Agronomy (3-4):
367-3730.



F.M. HABIB et al. 811

TR S U Rl paity il 38
Lsall 2 ¥ Lguad e

"Oun..\uau.i.kam «Y‘p_'_nlf)h.quJ._u;Jm (\._-J._n..\a_\.AA.AL’.A...i
._)..A.o—&:t_)u_)'.l/;.a.o(a_—ﬂ:ufmgi.c/J_jJ/;__LK—i:m/J.}Jlsl:;eﬂlJu‘be‘Y/fuj )
o e = B ymall = dael 3l & paidl 5850 = Lisally olally i) )1 By sgro ¥

o S of chaat el Tuyaa il pladaals o)l pa S S pasel L2t ceais
il Unntall Hal&U o Slaa s sl (Slea oS 8, 5aSe wlilia 5o G posll Juadl Ciac
32T Sl gn Ldiay pdly edidl e Laad gauall e 550 il & 510 51 V30l 8 55080 Lol
A als oSasg (5,5 Sall 5l @by 5 anlly ,alabl Y Tl ul ellsy elda ¥ Leis
¢ ool Lass Lple Jumnnll golasdl
I saSa csbael (A1 G ,¥ g0 Talaayl e cgll | s5ms ob ¥ & Lugmdall 30U s
Sl G LaS Sl sz Ty aSa el (a0l ells e g eaall 5ol L Ly al 3 LaSlsa
3l eSS Algedl ;ud 5 saSl Lalunl Ula 3 Gl Y] Bae Juddl LS il V3al Sl gd)
315 el 38 LA Y0 Uguaad | 30T (55 a s pa Lisyh ol 3 Lala¥l Jase o LaS e Juas¥] gb 58018
23S Cra (02 Y 555 o) /8 Lalaa] o8 Usla s Jua sl oSy oS Buay A a5 5000
Jane Juail =oalSE Latl gl i) 5aal€U Talaca Juiiah Cal « Ll gn 1508 5t V5l clatall
a5l el s oo Y Sliae 8 el g Lale olas¥l 13a LS5 ¢ 4l ;aS8ul /E 5a Lalin)
il slan was Lo Glugpad ] Latia ol sas o/ed Tawddl cond! a3y 13 5l gend | Lisin
Jandl 3005 pro Loatdl 038 Gusn ia ol Layace ¢ 53 V0 352 5kl onn 955080 SBLAI Galiasay
Bl Ol sl paa g ally 5 siungidl ol b3S (Slagdl oS Uls 5 )5S G SLAL
o AT Bl 5k s sl o STl U135 ST S S e,



