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ABSTRACT. A field trial was conducted to study the effect of N-amend-
ments and incubation periods of N, P, and K contents of chicken, cow and
sheep manures. Results revealed that manure N, P and K contents were
highest in chicken manure followed by sheep and cow manures, respec-
tively. N and P were significantly affected by N-amendments; whereas K
was not affected. Highest N mineralization was obtained at 0.1 and 0.5% N,
while highest P mineralization was observed at 0 and 0.1% N.

Incubation period significantly affected manure - N, P and K contents.
Highest N and P contehts were recorded at 0-week incubation period fol-
lowed by 2, 4, 6 and 8-week periods, respectively. On the other hand, K
content was highest at 8-week incubation period, followed by 6, 4, 2 and 0-
week periods, respectively.

Introduction

Manure decomposition in the soil depends partly on manure type. Manure minerali-
zation is governed by many factors, among which are manure type, incubation
period, temperature, moisture and element constituents manure. Mineralization
rate was found to correlate with the quantity of mineral N and the square root of time
(Stanford and Smith, 1972; Stanford et al., 1977; Talpaz et al., 1981). Evidence for
the role of N amendments on manure mineralization was also reported (Guenzi et
al., 1978; Kirchmann and Witter, 1989).

The objective of this study is to monitor the chemical changes in elemental con-
tents of selected manures incubated for different periods under field conditions.
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Materials and Methods

A field trial was initiated on the 8th of May 1989 in Hada Al-Sham Research Sta-
tion, King Abdulaziz University, Jeddah, Saudi Arabia, with treatments arranged in
3 x 3 X 5factorial experiment. Treatments included three N-amendment levels (0.0,
0.1 and 0.5% N), three manure types (chicken, cow and sheep) and five incubation
periods (0, 2, 4, 6 and 8 weeks). Treated manure were incubated in holes (60 cm
diameter X 100 cm depth); sprayed with N solution and thoroughly mixed with water
to allow manure equilibrium. Each of the mixed manure was then pressed to expel
air and then covered by wood sheets during the incubation period. Manure samples
(6 kg each) were draw at zero incubation time, and then every two weeks for a period
of eight weeks. Manure samples were kept frozen in plastic bags before being pre-
pared for laboratory analyses.

The following determinations were made: organic C by Walkley-Black method
(Jackson, 1973); total N according to Bremner (1965); N content by using a Kjeltec
auto 1030 analyzer (Tecator) and total P and K by the perchloric-nitric digestion
method (Shelton and Harper, 1941). P content was quantified at 640 nu wavelength
using a Turner spectrophotometer; while total K was measured using Corning 400
flame photometer.

Results and Discussion

The initial contents of each of the studied manure analysis prior to the addition of
the N-amendments are shown in Table 1. It is evident that chicken manure had the
highest elemental constituents followed by sheep and cow manure respectively in a
decreasing order.

TaBLE 1. Chemical composition of chicken, cow and sheep
manures used for experimental treatments.

Element Manure (g Kg "~ 1)
Chicken Cow Sheep
N 15.700 6.586 10.68
P 3.680 0.942 1.83
K 23.760 13.850 15.96
C 254.340 84.560 277.89
C:N 16.2:1 12.84:1 26.02:1

Nitrogen and Phosphorus

Manure N and P contents were significantly (P = 0.01) affected by manure type,
N-amendment and incubation period. Meanwhile, the interactions of manure type

with each of N-amendment levels and incubation periods were also significant (Table
2).
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TABLE 2. Summary of analysis of variance for the place of manure

incubation.

Variable N P K
A OSL 0.000** 0.000** 0.000**
B OSL 0.000** 0.004** 0.302
AB OSL 0.009** 0.020** 0.000**
C OSL 0.000** 0.000** 0.000**
AC OSL 0.000** 0.378 0.000**
BC OSL 0.107 N.S. 0.062
ABC OSL 0.107 N.S. 0.062
EMS 0.004 0.001 0.027
DF 88 88 88

*Significant at 0.05 level **Significant at 0.01 level

OSL = Observedstatisticallevel A = Manure type

EMS = Error meansquare B = Nitrogen amendment

DF = Degree of freedom C = Incubationtime

The average contents of N and P were significantly highest in chicken manure fol-
lowed by those in sheep and cow manures, respectively (Table 3). N-amendment
levels of 0.1 and 0.5 exhibited significant effects on increasing manure N-content
compared with 0.0 level (Table 3). Contrarily, N-amendment levels 0o 0.0 and 0.1%
had the highest effect on P-content compared with that of 0.5% (Table 3).

TaBLE 3. Average N. P, K. and their tests of significance™ for field ex-

periments.
Factors means N P K
A B C gKg ™!
Manure type (A)
1 10.50 A 293A 16.67 A
2 5.97C 0.97B 9.44C
3 9.20B 1.10B 1291 B
. L.S.D.** 0.27 0.13 0.69
Nitrogen treatment (B)
1 8.20B 1.74 A 12.90 A
2 8.83A 1.70A 13.32A
3 8.64 A 1.56B 12.81 A

L.S.D. 0.27 0.13 0.69
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TaBLE 3. Contd.

Factorsmeans N P K
A B C gKg ™'
Incubation period (C)
1 12.09A 2.08A 8.44E
2 9.75B 1.83B 9.81D
3 8.51C 1.52C 12.52C
4 7.11D 1.50C 15.62B
5 5.33E 1.41C 18.65A
L.S.D. (.34 0.17 0.89

“ Every two means having at least one liter in common do not differ significantly,
otherwise they do.
**L.S.D. = Least Significant Difference at 0.05.

A - Manure type B - Incubation period] C - Nitrogen amendment
1 — Chicken manure I - Oweeks 1-0.0%N
2 — Cowmanure 2 - 2weeks 2-0.1%N
3 — Sheep manure 3 — dweeks 3-05%N
4 — 6weeks
5 - 8weeks

The average N and P contents were significantly highest at 0-week incubation
period followed by 2, 4, 6 and 8-week periods (Table 3). This reduction in N and P
contents is mainly attributed to the mineralization rate of the organic materials by
soil microorganisms (Meek et al., 1982; Kirchmann and Witter, 1989).

Regarding the joint effects of incubation period with manure type (Fig. 1) and N-
amendments (Fig. 2) there was a gradual decrease in both N and P contents of chic-
ken, cow and sheep manures with increasing the incubation time {Fig. 1) or in their
average contents under each of the N-amendments (Fig. 2). The reduction observed
in the average contents of N and P with time is basically related to the mineralization
process of organic matter (Miller, 1974; Stanford and Smith, 1976; Saber et al. 1977,
Meek et al. 1979) and probably to the washing effect of rains occurred during the in-
cubation period (Pratt and Laag, 1981).

Potassium

K'content was significantly (P = 0.01) influenced by manure type and incubation
period. On the other hand, interactions among manure types with N-amendments
and incubation periods were also significant. N-amendments showed no effect on K
content (Table 2). Similar to the case of N and P, the highest K content was observed
in chicken manure followed by sheep and cow manures, respectively (Table 3). This
behaviour was ascribed to the initial content of chicken manure (Table 1) which exhi-

bited the highest elemental content followed by sheep and cow manures (Deschenes
and Dubuc, 1979).
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Fi6. 1. Effect of incubation period on total N and P contents of three different manure types.
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FiG. 2. Effect of incubation period on total N and P contents at three N-amendments levels.
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A gradual increase in K content with the increase in incubation period was ob-
served (Table 3). The highest K content was recorded at 8-week period followed by
6, 4,2 and 0-weeks, respectively (Meek er al. 1982), (Table 3).

Joint effects of incubation period with manure type (Fig. 3) and N-amendments
(Fig. 4) on K-contents indicated a gradual increase in the K contents of each of the
studied manures (Fig. 3) and in their average contents under each of the N-amend-
ments. Interactions in the first case were significant (P = 0.01) while those in the sec-
ond were not.
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Fi6. 3. Effect of incubation period on manure-K content of three different manures.
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Fi1G. 4. Effect of incubation period on manure-K content at three N-amendments levels.
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In conclusion, the elemental content of animal manure is greatly dependent upon
its original constituents and the release of elements is appreciably influenced by ma-
nure incubation time as well as the addition of N-amendments.
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