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since that alfalfa is a permanent crop. The experiment con-
sisted of two treatments in addition to the control and my-
corrhiza (50 spores)+B. japonicum. All the agronomic prac-
tices were conducted as recommended. The experiment 
was duplicated three times in a RCBD design using a plot 
size of 25 m2 (5 × 5 m). Information on mowed segments 
was gathered utilizing standard procedures. Vegetative 
parts were harvested at the mid of the 3 years.

Flora soil samples

 The study was performed in the flood plain 180 km 
southeast of Baghdad, at 32°30’0”–32.5° N and 45°20’0”–
45.33° E.  The experimental area was under a semi-arid 
Mediterranean climate with low humidity and less than 120 
mm annual precipitation rate. Samples were collected at 
early spring (2018) at depth of 30 cm for the two different 
regions. Soil samples were analyzed according to Page et 
al, (1982). Soil texture was determined by the hydrometer 
method (Bouyoucos, 1951). Soil samples were subjected to 
analysis using Spectrum Fourier Transform Infrared Spec-
trometer (FTIR with the aid of OPUS 7.0 software). Analysis 
of variance (ANOVA) at P<0.05, PLS model used for evalua-
tion of soil properties for the RMSE, SDE and RPD for anal-
yses across units depended on models of Du et al. (2009); 
Peltre et al. (2014).  

Results and discussion

Mid-FTIR Spectra of Soils

The soil data indicated that FTIR spectra can es-
timate nutrients in soil that may be substantiation goal 
for plants. This was confirmed previously by several re-
searchers (Dunn et al. 2002; Pirie et al. 2005; Capuano et 
al. 2014). Figure 26.1A showed the mineralogy of mid-FTIR 
spectra experimented in organic farming and convention-
al soil sampling. The absorption of 2954 cm-1 band of soil 
samples was weak associated to the symmetrical stretch, 
vibration of CH2 (2874 cm-1), CH3 (2874 cm-1) respec-
tively. This finding was similar to the results of Janik and 
Skjemstad, (1995). It has been hypothesized by Barreto et 
al. (2016) that the SOM can be predicated by FTIR utilizing 
of the OM obtained from soil samples depending on locality 
in the inter-fluid section and the varied structures. Figure 

26.1B showed increased several spectral regions of absorp-
tions which were visible around 3625 cm-1 reached 18% 
of other absorption bands, when they were around 3590, 
3410, 2985, 2881, 2596, and 2530 cm-1 hit increase and 
reached 16%, 14%, 6%, 6%, 3%, and 8% from all soil sam-
ples (Bruckman and Wriessnig, 2013; Martens et al. 2003). 

Soil content of OM, mineral, clay was a complex 
substrate, and obtains absorptions in mid-FTIR region 
(Zhang et al, 2011; Funkuin et al, 2018). Under conven-
tional and organic system the Mid-FTIR absorption was 
showing mineralogy bands. Aromatic C–H may be found 
at 2008 cm-1, 1876 cm-1, and 1797 cm-1 (Fig. 26.1B), the 
increment reached to 5%, 8%, and 14% increment of the 
organics bands (Meziane et al. 2007; Preston et al. 2011). 
Figure 26.1B shows the particles like clay encountered in 
the evaluated soils; the absorptions regions of 3600–3400 
cm-1 (O–H stretching) is highly increased recording 2.5% 
organic matter in addition to other treatments which de-
creased at 5% and 10% and 20% of organic matter added. 
Similar behaviors were shown in soil for calcium carbonate 
(2900–2800 cm-1 (CH stretching), 2500–2300 cm-1 (C ≡ N 
stretching) and while the absorption behavior 2100–2000 
cm-1 (C ≡ C stretching) highly increased up to 10% organ-
ic matter addition compared with 5% and 20%. Greater is 
the absorption in the region’s capability to turn up from the 
wet part inherited on the CaCO3 molecule (Bruckman and 
Wriessnig, 2013). Even, intense interferences between ab-
sorptions formed it is needed to employ multi-various eval-
uations at significant test for soil (Stumpe et al. 2011).
 Figure 26.1C exhibits an absorption at 1640 cm-1, 
perhaps indication of an Amide I, the C=O stretch vibration 
design (Verchot et al. 2011; Veerasingam et al. 2014). This 
absorption band frequency was high at 1021 cm-1 reached 
11%, whatever, covers the water bending vibration form, 
and aliphatic CH is appeared at 1466 and 1399 cm-1 (Janik 
and Skjemstad, 1995), corresponding to Amide II vibration 
modes (Calderón et al, 2011b). The absorption band ap-
pears at 1271 cm-1 indicates an Amide III vibration system. 
Absorption bands at 1640-1062 cm-1 may be recognized 
as C–O–H, CO2, and C–O vibration modes and it confirmed 
more than 64% from organic bands while the peak at 849 
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to 1021 cm-1 the individuality bending for silicates like 
Al(OH)3, illite and kaolinite (Spence and Kelleher, 2012). 
It may be due to the formation of quartz metal. Peak ab-
sorption was clear in Figure 26.1D, a behavior of samples 
under organic and conventional was similar at 1800-1600 
cm-1  and 1300-1200 cm-1 manage stretch vibration of 
CO2, natural inputs prompt to the in absolution fertilizer 
of aromatic cluster in the peak at 1510 cm-1 (Funkuin et 
al. 2018), whereas 1500-1400 cm-1 bending vibrations of 
nitro-compounds was highest in two treatments 2.5 and 
10% organic matter, while in treatment 20% OM was the 
lowest percentage that may be  explaining the decomposing 
of organic matter to humus over 14 years. On comparing 
the soil flora survey with agricultural systems demonstrat-
ed that agricultural system being used was un-implausible. 
Benefits of organic and bio-farming can  experience the 
high preference in maintaining farming essentials require 
to imply much more tests to diagnose the drive zone of stat-
ic study for the elimination of ecology yield technique by a 
good substantiate ways of designing mineralogical resourc-
es of tolerable mode for investigating periods (Dong et al. 
2016).  

In the biological system, the result of Mid FT-IR and 
static testing were explained in Fig. 26. 2 showing the impact 
of EM at 5% on Barley, Corn and Chard, from the acquired 
results demonstrated that it is desirable over EM at 5% as 
a dirt application isolated into one measurement connected 
at three times a season to improve synthetic properties of 
soil. The FT-IR result was shown in Figure 26.2A, and figure 
26.2B, when the result of Absorption band peak is shown in 
Fig. 26.2 C-D. 
 All bio-manner of holding vibrations with a parti-
cle, the greatest value is summarized at is bands alcohol in 
3600 cm-1 is clay mineral at 5% EM compared with control, 
that conformed to the O-H bonds (clay mineral). While con-
trol treatment at 3590 cm-1 was highly absorbed compared 
with 5% EM, may be charged to the O-H stretching of the 
water molecule, and organic content of samples.  At EM ad-
dition second high was absorbed at 2900-2800 cm-1 which 
is corresponding to C–H stretching vibrations of aliphatic 
hydrocarbons. The organic matter peak is at 2300-2100 
cm-1, when, the last peak is recorded at the 1876-1600 cm-

1, stretching vibrations of C=O (Carboxylate groups) that 
result is some slight differences between the various bio-
mass of microbiology in soil from effective microorganism.
Fig. 26.2C-D shows that the organic molecule of the sam-
ples were capture at uniting of the metals, the peaks at 900 
-1100 cm-1 may be the propertied holding of Al OH with 
Si-O vibrations of cragged silicates, basically illite and ka-
olinite (Veerasingam et al. 2014). Behaviors have a very 
high intensity for IR absorptions of the characteristic; func-
tional group at multi peak may be shown the same as con-
trol and 5% EM.
 In Fig. 26.3, the outcomes demonstrated that con-
coction parameterizes for double immunization essential-
ly expanded as mycorrhizal vaccination and B. japonicum 
contamination on the likelihood of the utilization of bio-ma-
nure and affirm its adequacy in the creation of high caliber 
and amount soil fertility without the utilization of concoc-
tion composts. High absorption peak with biological fertil-
izer in the range of 3000-2500 cm-1 for carbonyls but seem 
behaviors at alkanes. 3200–3400 cm-1 is an alcohol and for 
much more 3500 cm-1 is categorized as clay mineral. 
 Fig. 26.3 D functional groups at varying peak may 
be recognized. Since the peak, 1600-1585 cm-1 which is an 
aromatic band which higher levels under biological system 
compared with control. However, the range of absorptions 
at 1000-885 cm-1 the composting of bending vibrations 
with the molecular units of the metals, it chiefly formed a 
high complicated chain of absorptions (Anna et al. 2015). 
This is mainly due to organics of holding vibrations with 
the participles. The greatest value was recorded at 1600 
cm-1. Also, the higher peak, that was 2800 cm-1 2900 cm-1, 
when, the lowest peak has shown at the 3300 cm-1 (Ma et 
al. 2017). Lastly the data, there is a slight variation with dif-
ference formation. Also has the lowest intensity at the peak 
2800-3000 cm-1. Its range of 3000-3500 cm-1, while have 
a peak after 3500 cm-1. Based on IR absorptions, function-
al units at verity peak may be recognized. Since the peak, 
1600-1500 cm-1, it is aromatic bands, absorption at 1700–
1600 cm-1 is carbonyls. 3000–2800 cm-1 is alkenes. While 
3500–3200 cm-1 was alcohol and higher than 3500 cm-1 is 
recognized a clay metal (Teong et al. 2016).
 Iraqi flora is biodiversity value, and they represent 
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a permanent habitat for many unique species of plants so 
the soils geographic zones of the Mesopotamian Plain in-
corporate high salinity (Funkuin et al. 2018).  The Fig. 
26.4 A, B, C shows that the most intense peak was located 
at 3625-3392 cm-1 for soils spectra and  were assigned 
to N-H (aliphatic primary amine) and O-H (phenols, am-
ide, amino acid) stretching. This was similar in all textures 
soil as broad band, but the clay texture have finger print at 
wave number 3625 cm-1 that was assigned to sharp band 
of O-H (alcohol). In another  soil texture the wave number 
observed was  2923-2881 cm-1 , the intense peaks for all 
samples was assigned to C-H stretch in alkanes (Lipids) 
and wave number 3351 cm-1 that assigned strong broad as 
O=C=O  (Teong et al. 2016).  These bands at wave number 
3625 cm-1, 3590 cm-1, 2983 cm-1, 2881 cm-1, 2351 cm-1 
reveals   finger print for Iraqi clay texture. These two similar 
regions between textures and salinity soils may be illustrat-
ing the similarity of chemical composition of clays. (Anna et 
al. 2015).

Figure 1:  FTIR Spectra of organic addition 0% (red line), 
2.5%(pink line),5%(green line), 10%(blue line) and 
20%(yellow line) experiment after 14 year and intensity 
of the absorbance peaks of the functional group of organ-
ics addition experiment, the small samples were conduct-
ed twice to ensure the infrared spectra of the investigated 
paper samples. The observed spectra are the absorbance 
of the wavenumber A: range 3625–1797 cm-1; B: range 
1640–849 cm-1.

Figure 2: FTIR Spectra of EM addition, 0% (red line), and 5%(blue line) experiment after 3 years and intensity 
of the absorbance peaks of the functional group of EM addition experiment, the small samples were conducted 
twice to ensure the infrared spectra of the investigated paper samples. The observed spectra are the absorbance 
of the wavenumber A: range 3625–1797 cm-1; B: range 1640–849 cm-1.
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Figure 3: FTIR Spectra of Bio fertilizer (B.F) addition without B.F. (green line), and with B.F. (blue line) experiment after 
3 years and the intensity of the absorbance peaks of the functional group of B.F. Addition experiment, the small samples 
were conducted twice to ensure the infrared spectra of the investigated paper samples. The observed spectra are the ab-
sorbance of the wavenumber A: range 3625–1797 cm-1; B: range 1640–849 cm-1.

Figure 4: FTIR Spectra of Flora land (A) different texture Silty Clay Loam (EC 64 brown color ); Silty Clay Loam (EC 20.6 
grey color); Silty Clay (EC 48.6 red color); Silty Clay (EC 20.1 sky color); Clay (EC 23.1 wine color); Clay (EC 74 blue color); 
Clay Loam (EC 63.2 green color); Clay Loam (EC 20.1 purple color) and intensity of the absorbance peaks of the functional 
group of soil textures, the small samples were conducted twice to ensure the infrared spectra of the investigated paper 
samples. The observed spectra are the absorbance of the wave number B: range 3625–1797 cm-1; C: range 1640–849 cm-
1.
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Laboratory analyses

 Fig. 5 FT spectroscopic for soil samples, in the or-
ganic and conventional system in advance to predict many 
organic matter properties, such as total C and N, C/N, K, P 
content, total organic matter (Bruckman and Wriessnig, 
2013). Many studies have been predicted a range of func-
tional groups or chemical as a relative concentration (Gu et 
al. 2013; Demyan et al. 2013).

 Mid-IR is reigned by the OH stretch located, even 
amended the prediction of OM props. IR spectroscopy has 
been greatly working earlier to predict the soil total organic 
matter (TOM) (Calderón et al. 2006).

The main differences were between soil samples 
from partial stages of decomposition and condition with 
their associated differences in organic matter addition and 
structures, and microbiological and chemical composition 
after 14 year of flora, and the accumulated organic matter 
during 14 years.
 RPD it’s an important parameter for evaluated the 
models in agricultural systems in this work the prediction 
accuracy of O.M did not satisfy with lowest quantification 
standard (RPD>2.0), for soil samples of organic farming 
systems, except 0% O.M that was RPD ≤ 2.0, so the RPD>3 
was considered acceptable the characteristic bands of car-
bonate in 2900 and 2800 cm-1. 
 Organic carbon has been obtained in evaluated of 
different organic matter decomposition with time like cel-
lulose, lignin, phenolic compounds, the RPD in the rang-
es>2.5-3.2 in an organic farming system and<3.0 in the con-
ventional system, the RPD were used to indicate decreasing 
in humus form with time and activity soil microorganism. 
So, the RPD for nitrogen was actually with the soil content 
form and role origin of OM and microbial in produce car-
boxylate and nitro-compounds. The RPD was shown to ex-
plain levels of organic matter addition in the ranges from 
1.13-0.67, which may be the summarized of the organism 
biomass and their respiration effective. Even, OM pool may 
be suspected in the levels of decomposition on that the ma-
terial types or ratio of C/N must have summed of the mi-
crobial colonies and their respiration effective. Whatever, 
RPD was very low ranged from 0.0719-0.0718, the highest 

was under 5% O.M that monitoring of restoration projects 
whether organic matter resembling intact organic systems. 
RPD that static parameter for calibration mid-FTIR spectra 
absorption, which was more on predicting K content, in or-
ganic agriculture, RPD>5 was excellent. However, the pre-
diction of K, P soil, was much signified. Soil K, P was more 
responsive to photo-acoustic absorption, and not repaired 
form soil clay mineral. 

The high associations were from among FT-IR spec-
tra and soil sampling under biological fertilizer and effec-
tive microorganism O.M, N, O.C, C/N ratio, P and K content. 
RPD ≥ 2.2 in the control treatment in O.M, different papers 
recognized dealt with the utilization of RPD to the quantita-
tive analysis of the earlier cited parameters of varying soil 
and on OM many fractions. 
 The predicted of the C/N ratio was good; RPD ≤ 7 
for control treatments in EM treated while RPD was equal 
4 under added about 5% of EM; while in the biological fer-
tility was decreased in RPD ≤ 2 and RPD ≤ 1 in the control 
treatment. 

The difference between two types of agricultural 
systems maybe was a zero-tillage system in EM system and 
increased in C/N ratio was the effect of biomass of biolog-
ical, clay minerals, nthropogenically-introduced organic 
matter; plant nutrients; and hold water in the soil environ-
ment. 

They absorb and release the concentration of C, 
N, were suitably evaluated. But, the N mineralization rate, 
and the alkyl–to–aromatic C ratio was predicted less satis-
factorily and RPD organic carbon in biological systems was 
ranged from ≤ 2 the highest value was in EM control, while 
biological systems the Ratio of Performance to Deviation 
(RPD) was ≤ 2 however, the without biological system RPD 
is a significant statistical parameter used to predicate the 
calibration models. P, K content in two agricultural systems 
was ≤ 4, I in the control treatment of the EM system while 
the biological system was ≤ 3. Also the K content has ac-
ceptable RPD was ranged from 4-2.5 in two agricultural sys-
tems, the highest RPD was in control treated with EM and 
lowest was in the seam treatment in EM control. 
 In farming systems, RPD>3 was included involved 
and RPD>5 excellent. Well, there is an insensitive value of 
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RPD of FTIR technique in soil practices, and scientific val-
ues come from the completed design of the predicted levels. 
Three ratios, depended on RPD in the ranges ≥ 2, 1.4–2.0, 
and ≤ 1.4, were usually recognized lowest reliability of pre-
diction values (Chang et al, 2001). Many results of realer 
of RPD were showed by Dunn et al. (2002) and Pirie et al. 
(2005).
 In flora Iraqi soils the SOM were different defended 
on types of texture and Electrical conductivity soil is differ-
ent, that may be the SOM, mineral soil is verity. In Iraq OM 
soil is artificial by hard Iraqi weather and the wet level. For 
the clay texture, there are many types of minerals, which 
are allowed many chattels in physical and chemical. In mul-
titude level of soil was wet, the quantity and several of the 
decomposing. 
 The RPD for OM was ranged from 1.5-5.5. Here the 
EC or salinity, soil didn’t inhabitation the microorganism 
biomass or accumulation so the highest RPD was in clay 
loam and silty clay texture more than 5 in salinity soils (EC 
5.5 dS/m and 48.6 dS/m respectively), however, lowest val-
ue was in clay and silty clay loam  which EC 74 dS/m and 
20.6 dS/m. OM accumulation depended on the activity of 
biomass so that salinity soils have salt tolerance microor-
ganism has better mechanisms for work and progeny in 
that salinity and desert condition, that was shown in RPD 
for O.C was ranged from ≤ 2 are considered good for all soil 
texture, the RPD behaviors was the seam in salinity soils 
without depending on soil texture, the level of humification 

was effected on salinity levels more than types of soil tex-
tural. The degree of decomposition was clearer in C/N ratio 
the RPD was ranged from 5-0.5. That huge range explained 
that salt effective, soil textural and pool of O.M.
 Also, the K, P and N have had same behaviors’ as 
soil covered by the plants and high in respiration activity 
in addition to the shortage in plant residues in different 
dynamics of SOM. In flora, soil sample (Fig 26.7) three de-
signs depend on RPD  values 2, 1.4–2.0, and 1.4that were 
obtained to the simulate lowest reliability of the prediction 
(Chang et al. 2001). Similar results of static roles from RPD 
were showed by Dunn et al. (2002) and Pirie et al, (2005). 
Highest holding was formed as FT-IR spectra and soil tex-
ture: C/N ratio (RPD>5); P: RPD>15; K: RPD>10; and N con-
tent the RPD>1.5 also soil organic carbon (SOC) was more 
significant in RPD>2. The typical continent of parameters 
on many soil textures and salinity in the C/N ratio and lig-
nin, the yield of OC were recognized. Whatever, the Nitrogen 
mineralization value, and carbon ratio were simulated less 
predicted satisfactory, also in this soil, in the spatial variabil-
ity of soil in flora when the precision agricultural practices 
are predicted. The OM in the soil levels associated to sensi-
tive soil parties such as tillage, irrigation and environmen-
tal season. While, agriculture’s and tillers can have involved 
among of the yield inputs in the field outlines which they 
are essential, on the role and busily of issues knowledge of 
the soil parameters of that field or flora (Fernandez-Getino 
et al. 2013; Tatzber et al. 2010).
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Figure 6: Validation results of OM experiment. The RPD for SOM, OC, C/N ratio and available N; P and K for soil (Cal: ex-
perimental value and Val: predicated value (n=73); SD: standard deviation; RMSE: root mean square error for soil in the 
study after 14 years with predictions using the PLS model of Du et al, (2009); Peltre et al, (2014).  

Figure 7: Validation results of biological experiment. The RPD for SOM, OC, C/N ratio and available N; P and K for soil (Cal: 
experimental value and Val: predicated value (n=73); SD: standard deviation; RMSE: root mean square error) forsoil in the 
Biological study: EM; BF(Mycorrhiza (50 spores) Bradyrhizobium (2 × 106 cells per seed) with predictions using the PLS 
model of Du et al. (2009); Peltre et al. (2014).
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Figure 8: Validation results of flora soils. RPD for SOM, OC, C/N ratio and available N; P and K for soil (Cal: experimental 
value and Val: predicated value (n=73); SD: standard deviation; RMSE: root mean square error) for soil texture in the Clay, 
Silty Clay, Silty Clay Loam and Clay Loam study: with predictions using the PLS model of Du et al. (2007; 2008a, b; 2009; 
2009a, b); Peltre et al. (2014).

 Mid-IR is reigned by the OH stretch located, even 
amended the prediction of OM props. IR spectroscopy has 
been greatly working earlier to predict the soil total organ-
ic matter (TOM) (Calderón et al. 2006).

The main differences were between soil samples 
from partial stages of decomposition and condition with 
their associated differences in organic matter addition and 
structures, and microbiological and chemical composition 
after 14 year of flora, and the accumulated organic matter 
during 14 years.
 RPD it’s an important parameter for evaluated the 
models in agricultural systems in this work the prediction 
accuracy of O.M did not satisfy with lowest quantification 
standard (RPD>2.0), for soil samples of organic farming 
systems, except 0% O.M that was RPD ≤ 2.0, so the RPD>3 
was considered acceptable the characteristic bands of car-
bonate in 2900 and 2800 cm-1. 
 Organic carbon has been obtained in evaluated 
of different organic matter decomposition with time like 
cellulose, lignin, phenolic compounds, the RPD in the 
ranges>2.5-3.2 in an organic farming system and<3.0 in 
the conventional system, the RPD were used to indicate 
decreasing in humus form with time and activity soil mi-
croorganism. So, the RPD for nitrogen was actually with 

the soil content form and role origin of OM and microbi-
al in produce carboxylate and nitro-compounds. The RPD 
was shown to explain levels of organic matter addition in 
the ranges from 1.13-0.67, which may be the summarized 
of the organism biomass and their respiration effective. 
Even, OM pool may be suspected in the levels of decompo-
sition on that the material types or ratio of C/N must have 
summed of the microbial colonies and their respiration ef-
fective. Whatever, RPD was very low ranged from 0.0719-
0.0718, the highest was under 5% O.M that monitoring of 
restoration projects whether organic matter resembling 
intact organic systems. 
 RPD that static parameter for calibration mid-
FTIR spectra absorption, which was more on predicting K 
content, in organic agriculture, RPD>5 was excellent. How-
ever, the prediction of K, P soil, was much signified. Soil K, 
P was more responsive to photo-acoustic absorption, and 
not repaired form soil clay mineral.

The high associations were from among FT-IR 
spectra and soil sampling under biological fertilizer and 
effective microorganism O.M, N, O.C, C/N ratio, P and K 
content. RPD ≥ 2.2 in the control treatment in O.M, differ-
ent papers recognized dealt with the utilization of RPD to 
the quantitative analysis of the earlier cited parameters of 



of varying soil and on OM many fractions. 
 The predicted of the C/N ratio was good; RPD ≤ 7 
for control treatments in EM treated while RPD was equal 
4 under added about 5% of EM; while in the biological fer-
tility was decreased in RPD ≤ 2 and RPD ≤ 1 in the control 
treatment. 

The difference between two types of agricultural 
systems maybe was a zero-tillage system in EM system and 
increased in C/N ratio was the effect of biomass of biolog-
ical, clay minerals, nthropogenically-introduced organic 
matter; plant nutrients; and hold water in the soil environ-
ment. 

They absorb and release the concentration of C, 
N, were suitably evaluated. But, the N mineralization rate, 
and the alkyl–to–aromatic C ratio was predicted less satis-
factorily and RPD organic carbon in biological systems was 
ranged from ≤ 2 the highest value was in EM control, while 
biological systems the Ratio of Performance to Deviation 
(RPD) was ≤ 2 however, the without biological system RPD 
is a significant statistical parameter used to predicate the 
calibration models. P, K content in two agricultural systems 
was ≤ 4, I in the control treatment of the EM system while 
the biological system was ≤ 3. Also the K content has ac-
ceptable RPD was ranged from 4-2.5 in two agricultural sys-
tems, the highest RPD was in control treated with EM and 
lowest was in the seam treatment in EM control. 
 In farming systems, RPD>3 was included involved 
and RPD>5 excellent. Well, there is an insensitive value of 
RPD of FTIR technique in soil practices, and scientific val-
ues come from the completed design of the predicted levels. 
Three ratios, depended on RPD in the ranges ≥ 2, 1.4–2.0, 
and ≤ 1.4, were usually recognized lowest reliability of pre-
diction values (Chang et al, 2001). Many results of realer 
of RPD were showed by Dunn et al. (2002) and Pirie et al. 
(2005).
 In flora Iraqi soils the SOM were different defended 
on types of texture and Electrical conductivity soil is differ-
ent, that may be the SOM, mineral soil is verity. In Iraq OM 
soil is artificial by hard Iraqi weather and the wet level. For 
the clay texture, there are many types of minerals, which 
are allowed many chattels in physical and chemical. In mul-
titude level of soil was wet, the quantity and several of the 

decomposing. 
 The RPD for OM was ranged from 1.5-5.5. Here the 
EC or salinity, soil didn’t inhabitation the microorganism 
biomass or accumulation so the highest RPD was in clay 
loam and silty clay texture more than 5 in salinity soils (EC 
5.5 dS/m and 48.6 dS/m respectively), however, lowest val-
ue was in clay and silty clay loam  which EC 74 dS/m and 
20.6 dS/m. OM accumulation depended on the activity of 
biomass so that salinity soils have salt tolerance microor-
ganism has better mechanisms for work and progeny in 
that salinity and desert condition, that was shown in RPD 
for O.C was ranged from ≤2 are considered good for all soil 
texture, the RPD behaviors was the seam in salinity soils 
without depending on soil texture, the level of humification 
was effected on salinity levels more than types of soil tex-
tural. The degree of decomposition was clearer in C/N ratio 
the RPD was ranged from 5-0.5. That huge range explained 
that salt effective, soil textural and pool of O.M.
 Also, the K, P and N have had same behaviors’ as 
soil covered by the plants and high in respiration activity 
in addition to the shortage in plant residues in different 
dynamics of SOM. In flora, soil sample (Fig 26.7) three de-
signs depend on RPD  values 2, 1.4–2.0, and 1.4that were 
obtained to the simulate lowest reliability of the prediction 
(Chang et al. 2001). Similar results of static roles from RPD 
were showed by Dunn et al. (2002) and Pirie et al, (2005). 
Highest holding was formed as FT-IR spectra and soil tex-
ture: C/N ratio (RPD>5); P: RPD>15; K: RPD>10; and N con-
tent the RPD>1.5 also soil organic carbon (SOC) was more 
significant in RPD>2. The typical continent of parameters 
on many soil textures and salinity in the C/N ratio and lig-
nin, the yield of OC were recognized. Whatever, the Nitrogen 
mineralization value, and carbon ratio were simulated less 
predicted satisfactory, also in this soil, in the spatial variabil-
ity of soil in flora when the precision agricultural practices 
are predicted. The OM in the soil levels associated to sensi-
tive soil parties such as tillage, irrigation and environmen-
tal season. While, agriculture’s and tillers can have involved 
among of the yield inputs in the field outlines which they 
are essential, on the role and busily of issues knowledge of 
the soil parameters of that field or flora (Fernandez-Getino 
et al. 2013; Tatzber et al. 2010).
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Conclusion 

 In our research work, we evaluated soil behavior in 
a field or flora where the precision farm is simulated by the 
indications of OM and associated parameters. Management 
SOC with harsh Iraq environmental conditions was chal-
lenged; however the PLS model of Du et al. (2009); Peltre 
et al. (2014) have an important of SOM in uptake and devel-
opment of sustainable agriculture system. RPD for OC were 
more significant in flora soil reached ≥ 5 that more than 
organic addition ≥ 4 and biological system ≥ 2. Most soils 
were undergoing with agricultural parasites such as tillage, 
irrigation and other farming management that limited the 
microbial and fungi activity also plant residual.  Soils humi-
fication in Iraq was very clearly in that predication models 
and type of soil management rely on aggregation of organic 
carbon impacted and stability with time due to changes and 
different structure was essential for sustainably ecology 
systems. In future study we recommend to investigated role 
tilling on mineralization of OC and management practice 
from crops residues and how can reduce losses carbon to 
greenhouses gases. 
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