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Table 1. Fitted kintic models on mineralized nitrogen data.

& die 5L, aladl e g 58
Reference Mathematic formula of Model Type of Model
(VAYY) ol 5 35 585kl Jsl as,e—

Stanford and Smith (1972)

Nmin = NO( 1 'eXp_Kt)

1. First Order

YAAY) A sl (1ot) s o
( ) - * Nmin = b0+ k()t A.SL? e
Addiscott (1983) 2. Zero Order (Linear)
VAAT) sl —
( ) e Nmin = N()tk d
Broadbent (1986) 3. Power
(AAV) S 5 b Ny = No + k L) o8 -1
Marion and Black (1987) 4. Logarithmic
YooY Loy el L, li—o0
( ) Bt I )Z’<"14 Nmin — Noekt &3
Ringuelet and Bachmeier (2002) 5. Exponential
YAAL) O 5 L g =\
( o ? 7 Nmin: N()t/ (kN0+t) <
Juma (1984) 6. Parabolic
(VAM) Sl @Y

Sparks (1988)

Ninin = (1/K)In(No/k)In(t)

7. Elovich

(VAAY) Jsuily 5 i g
Bonde and Rosswell (1987)

Nmin = NO(I_eXp-Kt)+ I<()t
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8. Zero-first order
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Table 2. Some physicochemical properties of studied soil.

j)l.ia u;;_:; j)l.ia u;;_:;
values Soil properties values Soil properties
Ll S pH S 205 Flos b b ook,
7.63 g 0.25 0F 12 :,,_%u s
pH of saturated paste F.C (gg)
dSm™) Ll o ,las EC /.
’38 (dSm )C~ 3 19 ( )J“_)
EC (dSm™) Clay (%)
(1) oy
0.05 N (%) 38 o
Sand (%)
(1) <
0.5 OC (%) 43
Silt (%)
- LY
10 CN 7 —
loam Soil Texture
20 (ShS » p S hn) Sl . (¢SS 2 ¢S ) pipel
NO; (mgkg™) NH," (mgkg™)
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Table 3. Some chemical properties of studied organic manures.

* * u /L
C/N 0C (%) N (%) EC’(dSm™) pH 5
Properties
Mol -
16.7 23.4 1.4 8.5 9.1 AL )
Sewage Sludge
12.5 30 2.4 5 8.2 oS
Poultry Manure
Y
18.3 33.9 1.85 6.8 8.2 SIS 25
Cattle Manure
BRI Ny
76.6 49.8 0.65 4.5 6.8 P A
Wheat Straw

el s g, Selnl O 4 555 V) s 53 BC 5 pH slis ©

* The ratio of manure: water was 1:10 for measuring pH and EC.
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Figure 1. Mineralized nitrogen values at 75% of FC (a) and low 0% of FC moistures (b) during
the incubation Period (W.S. Sewage Sludge, P.M. Poultry Manure, C.M. Cattle Manure, W.S. Wheat

Straw).
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Table 4. Results of studied models for estimating the mineralized nitrogen (mean of two moisture contents).

V;ZJS 5ol 6}@ ;591" u?’hﬁb u;>J s, lzs ads
Wheat Straw Cattle Manure ~ Poultry Manure Sewage Sludge criteria Models
0.957 0.981 0.992 0.947 R? S
43 23.61 21.7 20.2 RMSE e
0.7 -8.6 -10.8 7.4 ME First Order
0.83 0.581 0.549 0.891 R? o
6.7 26.8 64.42 11.73 RMSE s
3.5 -0.4 0 0.1 ME Zero Order
0.733 0.523 0.471 0.81 R? (s
9.61 27.92 69.61 14.99 RMSE e
0.6 -0.2 1.4 0.62 ME Power
0.975 0.912 0.93 0.962 R? S
2.96 9.2 24.48 6.83 RMSE -
0.2 0.2 0.9 -0.28 ME Logarithmic
0.74 0.52 0.421 0.823 R? N
9.8 25.85 86.95 15.07 RMSE <
1.6 0.9 -29.8 1.27 ME Exponential
0.97 0.986 0.991 0.941 R?
3.37 19.52 20.43 19.6 RMSE Syt
0.2 -7 6.6 7.6 ME Parabolic
0.84 0.59 0.562 0.891 R? S i
10.7 61.26 113.68 39.85 RMSE R aits
2.8 29.2 -51.7 -21.68 ME First-Zero Order
0.97 0.95 0.931 0.962 R? J
2.95 26.43 39.75 19.45 RMSE &’
0.4 -10.2 -13.1 7.3 ME Elovich
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Table 5. The calculated parameters of parabolic model (N,,;,=Nyt/(kN,+t) which fitted on mineralized

nitrogen in different organic treatments.

sl

ME RM 2 Nok K No N, Treatments

SE R (mgN/kgday)  (day')  (mgN/kg) (mgNkg) b, S slasss

FC%) Organic manures

-7.05 2028 0.900 8.34 0.0531 157 137.84 40 AL
729 1943 0.960 8.34 0.0531 200 169.87 75 Sewage Sludge
750 1992 0.996 2.03 0.0061 333 322.09 40 N
6.7 20.03  0.994 2.18 0.0060 362 341.39 75 Poultry Manure
7.1 1937 0.996 0.51 0.0031 166 164.59 40 35 558
57 1942 0.987 3.98 0.0202 197 184.47 75 Cattle Manure
0.1 1.61  0.988 6.45 0.1291 50 45.14 40 p kS S 5ol
03 524 0.946 28.27 0.2799 101 68.65 75 Wheat Straw
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Table 6. The parameters of first order model (N,,;,= N, (1-¢™)) which fitted on mineralized nitrogen in

different organic treatments.

bl
ME RMSE 2 Nok K_] No Noin Treatment’s
(mgN/kgday)  (day”)  (mgNkg) (mgNkg) Cosbs Sllesss
FC%) Organic manures
-7.6 21.1 0.906 11.16 0.081 137.9 136.83 40 WL e
-7.25 19.66  0.964 13.14 0.078 168.1 166.6 75 Sewage Sludge
-10.4 21.53  0.989 74.74 0.241 310 310 40 R EY
-6.8 23.6 0.993 84.63 0.250 388.4 388.4 75 Poultry Manure
-8.9 2346  0.958 21.21 0.123 172.3 172.2 40 638 58
-7.4 19.97  0.982 25.10 0.140 179.2 179.2 75 Cattle Manure
0 2.40 0.974 445 0.099 44.9 48.48 40 e.x;.f S 5 ols
-0.6 5.93 0.931 3.29 0.047 65.9 75 Wheat Straw
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Table 7. The parameters of logaritmic model (N,,;,=N,+kIn(t)) which fitted on mineralized nitrogen in

different organic treatments.

CEE
ME  RMSE R? Nok K_] No Ninin Treatmejns
(mgNkgday) (day’) (mgNkg)  (mgNkg) ., ST slasss
(%FC) Organic manures
027 729  0.942 1017.06 22.11 46 136.53 40 b o
0 781  0.962 1302.90 303 43 167.05 75 Sewage Sludge
0.1 26.07 0.919 5389.91 64.7 83.3 348.20 40 e 2S
28 2296  0.948 5771.59 73.9 78.1 380.67 75 Poultry Manure
0 13.19 0.886 1811.2 28.3 64 179.87 40 <85S
203 512 0986 18312 33.6 54.5 192.07 75 Cattle Manure
-0.1 1.89 0.984 9.28 11.6 0.8 48.29 40 Hj S 568
1.5 6.25 0.929 15.6 15.6 1 64.87 75

Wheat Straw
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Table 8. The parameters of Elovich model (N,,;,=(1/k)In(Ny/K)Int) which fitted on mineralized nitrogen

in different organic treatments.

e led
) Treatments
ME RMSE R’ Nok K No Noin .
(mgN/kgday) (day’) (mgNkg) (mgNkg) ok Sbas
(%FC) Organic manures
-8.4 19.88 0.94 29.06 0.1912 152 143 40 6 )
77 1958 0.96 19.14 0.1569 122 173.7 75 Sewage Sludge
-13.2 41.25 0.91 7.75 0.0800 96.9 363.3 40 S S
-12.6 3836 0.94 7.13 0.0745 95.8 393.5 75 Poultry Manure
-11 29.7 0.88 18 0.1452 124 190.3 40 8 ss
95 236 098 16.7 0.1379 121 201.2 75 Cattle Manure
0 1.99 0.98 0.0064 0.0572 0.113 48.73 40 Hj S 58
0.5 6 0.92 0.0087 0.0590 0.148 63.82 75 Wheat Straw
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Abstract

Background and Objectives: Knowledge about the rate of nitrogen mineralization from organic
matter is very important factor for land management and nitrogen demand of plants. Predicting the
availability of nitrogen during the period of plant growth from different fertilizer sources has an
important role to increase the fertilizer’s efficiency and to decrease the environmental pollution,
too (24). The environmental factors such as temperature and moisture are the most important
agents that affect the mineralization processes of nitrogen. Soil moisture regulates the content of
oxygen availability and the maximum aerobic activity of micro-organisms is occurred at the range
of 50-70% of field capacity soil moisture (9, 15). Most researchers have used the first order model
for predicting the nitrogen mineralization potential. Lotfi et al. (2008) fund that the first order
model had the significant correlation coefficient (P>0.001) for predicting the mineralization of
nitrogen rate and content in a treated soil with cattle manure and sewage sludge. NoK index
reflects the potential rate of nitrogen mineralization and is a criterion of nitrogen availability for
plants (4). Soodace Mashaee et al. (2008) investigated the NoK index in livestock manure, vermi-
compost and compost fund that this index was the highest value in livestock manure and the
lowest in compost (26). The objective of this research was to study the capability fitting of
different models for estimating the content of nitrogen mineralization from different organic
sources and to select the best model.

Materials and Methods: In this research, the amount and rate of nitrogen (N) mineralization
during 60 days from 4 organic manures (i.e. sewage sludge, poultry manure, cattle manure and
wheat straw) at 2 moisture amounts (40 and 75% of field capacity) with 3 replications were
evaluated. During the experiment, mineralized N was measured with spectrophotometry method
and different models were fitted to measured data with least square error method. For selecting
the best model, determination coefficient (R?), root mean square error (RMSE) and mean error
(ME) were used.

Results: The results showed that although first order, parabolic, logarithmic and Elovich models
had the highest R* and lowest RMSE, but it was demonstrated that the first order model showed
the best fitting to measured data. The highest and lowest values of N availability index (Nok)
were observed in poultry manure and wheat straw, respectively. Among the studied treatments,
the rate of mineralized nitrogen constant (k) was the lowest value in wheat straw treatment. The
mineralized nitrogen (N,;;;) and K were increased by increasing the soil moisture content from
40 to 75 % of field capacity.

Conclusion: Due to the first order model was accordant with real condition and appropriate
explanation of its parameters, it’s recommended for estimation the N mineralization from
organic manures and the suitable time for application of organic manures in the field can be
determined according to the results of this models.

Keywords: Field capacity, First order model, Incubation, Mineralized rate
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