





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 x 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 [, the C=0 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 (Calderén 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-0-H, CO2, and C-0 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 26.24, 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=0 (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




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
0=C=0 (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.




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) (Calderén 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% 0.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 0.M, N, 0.C, C/N ratio, P and K content.
RPD = 2.2 in the control treatment in 0.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, [ 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 [raq 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 O0.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 0.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
etal. 2013; Tatzber et al. 2010).




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 x 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; 20084, b; 2009;

20094, 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) (Calderén 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 0.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% 0.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 0.M, N, 0.C, C/N ratio, P and K
content. RPD > 2.2 in the control treatment in 0.M, differ-
ent papers recognized dealt with the utilization of RPD to
the quantitative analysis of the earlier cited parameters of
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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, [ 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 [raq 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
5.5dS/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 0.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
etal. 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
etal. (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.

Reference

1. Al Naber M, Molle F. Controlling groundwater over
abstraction: state policies vs. local practices in Jordan
highlands. Water policy. 2017; 127.

2. Al-Dabbas MA.
groundwater with the aquifer rock, West Razzaza Lake,
Central Iraq. Appl Water Sci 2017; 7: 3181-3190.

Interaction of Rahaliya-Ekhedhur

3. Anna T, Vitaliano T, Sergio B, et al. recent applications of
vibrational mid-Infrared (IR) spectroscopy for studying
soil components: a review. ] Cent Eur Agric 2015; 16:1-
22.

4. Barreto MB, Moénaco SL, Diaz R, et al. Soil organic car-
bon of mangrove forests (Rhizophora and Avicennia) of
the Venezuelan Caribbean coast”, Org Geochem 2016;
100: 51-61.

5. Bouyoucos GJ. A recalibration of the hydrometer meth-
od for making mechanical analysis of soils. Argon ]
1951; 43:434-438.

10.

11.

12.

13.

14.

15.

Bruckman V], Wriessnig K. Improved soil carbonate de-
termination by FTIR and X-ray analysis. Environ Chem
Lett 2013; 11: 65-70.

Calderén FJ], McCarty GW, Reeves III JB. Pyrolisis-MS
and FT-IR analysis of fresh and decomposed dairy ma-
nure. ] Anal Appl Pyrol 2006; 76:14-23.

Calderén FJ, Mikha MM, Vigil MF, et al. Diffuse-reflec-
tance mid-infrared spectral properties of soils under
alternative crop rotations in a semi-arid climate. Com-
mun Soil Sci Plant Anal 2011; 42: 2143-2159.

Capuano E, Rademaker ], Bijgaart HVD, et al. Verifica-
tion of fresh grass feeding, pasture grazing and organic
farming by FTIR spectroscopy analysis of bovine milk.
Food Res Int 2014; 60: 59-65.

Chang CW, Laird DA, Mausbach M], et al. Near-infra-
red reflectance spectroscopy - principal components
regression analysis of soil properties. Soil Sci Soc Am ]
2011; 65: 480-490.

Chapman SJ], Campbell CD, Fraser AR, et al. FTIR spec-
troscopy of peatin and bordering Scots pine FT-IR spec-
troscopy of organic matter in tropical soils: Changes in-
duced through deforestation woodland: relationships
with chemical and biological properties. Soil Biol Bio-
chem 2001; 33: 1193-1200.

Demyan MS, Rasche F, Schiitt M, et al. Combining a cou-
pled FTIR-EGA system and in situ DRIFTS for studying
soil organic matter in arable soils. Biogeosciences 2013;
10: 2897-2913.

Dong X, Guan T, Li G, et al. Long-term effects of biochar
amount on the content and composition of organic mat-
ter in soil aggregates under field conditions.] Soil Sedi-
ment 2016; 16:1481-1497.

Du C, Linker R, Shaviv A. Identification of agricultural
Mediterranean soils using mid-infrared photoacoustic
spectroscopy. Geoderma 2008; 143: 85-90.

Du CW, Linker R, Shaviv A, et al. In Situ Evaluation of
Net Nitrification Rate in Terra Rossa Soil Using a Fouri-




13

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

er Transform Infrared Attenuated Total Reflection N-15
Tracing Technique. Appl Spec 2009; 63:1168-1173.

Du CW, Linker RShaviv A. Characterization of soils us-
ing photoacoustic midinfrared spectroscopy. Appl Spec
2007;61: 1063-1067.

Du CW, Zhou JM. Evaluation of soil fertility using infra-
red spectroscopy: a review. Environ Chem Lett 2009;
72:97-113.

Du CW, Zhou JM, Wang HY, et al. Determination of soil
properties using Fourier transforms mid-infrared pho-
toacoustic spectroscopy. Vib Spec 2009; 491:32-37.

Du CW, Zhou JM, Wang HY, et al. Study on the soil midin-
frared photoacoustic spectroscopy. Spec Spect Anal
286:1242-1245

Dunn BW, Batten GD, Beecher HG, et al. The potential of
near-infrared reflectance spectroscopy for soil analysis:
A case study from the Riverine Plain of south-eastern
Australia. Aust | Exp Agric 2002; 42: 607-614.

Fernandez-Getino AP, Hernandez Z, Piedra Buena A, et
al. Exploratory analysis of the structural variability of
forest soil humic acids based on multivariate process-
ing of infrared spectral data. Eur ] Soil Sci 2013; 64: 66-
79.

Gu X, Ma X, Li L, et al. Pyrolysis of poplar wood sawdust
by TG-FTIR and Py-GC/MS. ] Anal Appl Pyrol 2013;
102: 16-23.

Haberhauer G, Rafferty B, Strebl F, et al. Comparison of
the composition of forest soil litter derived from three
different sites at various decompositional stages using
FTIR spectroscopy. Geoderma 1998; 83:331-342.

Janik L], Skjemstad ]JO. Characterization and analysis of
soils using mid-infrared partial least-squares. 1I.Cor-
relations with some laboratory data. Aust ] Soil Res
1995; 33: 637-650.

Kamogawa MY, Nogueira ARA, Miyazawa M, et al. Deter-
mination of soil calcareous efficiency using flow system

26.

27.

28.

29.

30.

31

32.

33.

with pervaporative separation. Anal Chim Acta 2001;
438:273-279.

Ma F, Zeng Y, Changwen Du, et al. Soil variability de-
scription using Fourier transform mid-infrared photo-
acoustic spectroscopy coupling with RGB method. Cate-
na 2017; 152: 190-197.

Margane A. Management and protection and sustainable
use of groundwater and soil resources in the Arab re-
gion, guideline for groundwater vulnerability mapping
and risk assessment for susceptibility of groundwater
resources to contamination. Project N-199621897—
Arab Centre for the Study of the Arid Zones and Dry
Lands (ACSAD) and Federal Institute for Geosciences
and Natural Resources (BGR) Damascus 2003.

Martens DA, Reedy TE, Lewis DT. Soil organic carbon
content and composition of 130-year crop, pasture and
forest land-use managements. Glob Chang Biol 2003;
10: 65-78.

Meziane T, Lee SY, Mfilinge PL, et al. Inter-specific and
geographical variations in the fatty acid composition of
mangrove leaves: implications for using fatty acids as a
taxonomic tool and tracers of organic matter. Marin Biol
2007;150: 1103-1113.

Mohammad EM, Al-Ansari NA, Knutsson S. Sediment in
Mosul Dam reservoir using the HEC-RAS model. Lake
Reserv: Res Manage 2016; 21: 235-244.

Nkwain FN, Demyan MS, Rasche F, et al. Coupling pyrol-
ysis with mid-infrared spectroscopy (Py-MIRS) to fin-
gerprint soil organic matter bulk chemistry. ] Anal Appl
Pyrol 2018; 133:176-184.

Page AL, Miller RH, Kenney DR. Method of Soil Analy-
sis, 2nd (ed) Agron. 9, Publisher, Madiason, Wisconsin
1982.

Peltre C, Bruun S, Du C, et al. Assessing soil constitu-
ents and labile soil organic carbon by mid-infrared pho-
toacoustic spectroscopy. Soil Biol Biochem 2014; 77:
41-50.




14

34.

35.

36.

37.

38.

39.

40.

41.

42.

Pirie A, Singh B, Islam K. Ultra-violet, visible, near-infra-
red and midinfrared diffuse reflectance spectroscopic
techniques to predict several soil properties. Aust ] Soil
Res 2005; 43: 713-721.

Preston L], [zawa MRM, Banerjee NR. Infrared Spectro-
scopic Characterization of Organic Matter Associated
with Microbial Bioalteration Textures in Basaltic Glass.
Astrobiology 2011; 11: 585-599.

Rossel RAV, Walvoort DJ], McBratney AB, et al. Visible,
near infrared, mid infrared or combined diffuse reflec-
tance spectroscopy for simultaneous assessment of
various soil properties. Geoderma 2006; 131: 59-75.

Saleh DK. Stream gage descriptions and stream flow sta-
tistics for sites in the Tigris River and. Euphrates River
Basins, Iraq: US Geol Survey Data Series 2010; 540: 146.

Sila AM, Shepherd KD, Pokhariyal GP. Evaluating the
utility of mid-infrared spectral subspaces for predicting
soil properties. Chemomet Intel Lab Sys 2016; 153: 92-
105.

Sissakian VK, Hala K, Al-Mousawi N, et al. Old Alluvial
Fan Relics in North and Northeast Iraq. ] Earth Sci Geo-
tech Eng 2015; 5: 45-62.

Sissakian VK, Shihab AT, Al-Ansari N. The Geology and
Evolution of the Ga’ara Depression, Iraqi Western Des-
ert. ] Earth Sci Geotech Eng 2018; 8: 65-90.

Spence A, Kelleher BP. FT-IR spectroscopic analysis of
kaolinite-microbial interactions. Vib Spec 2012; 61:
151-155.

Stumpe B, Weihermuller L, Marschner B. Sample prepa-
ration and selection for qualitative and quantitative
analyses of soil organic carbon with mid-infrared re-

43.

44,

45,

46.

47.

48.

49,

50.

flectance spectroscopy. Eur JSoil Sci 2011; 62: 849-862.

Tatzber M, Mutsch F, Leitgeb E, et al. Mid-infrared spec-
troscopy for determinations of carbonate in soils-what
is important? Am Lab 2011; 43:13-17.

Tatzber M, Mutsch F, Mentler A, et al. Determination of
organic and inorganic carbon in forest soil samples by
mid-infrared spectroscopy and partial least squares re-
gression. Appl Spec 2010; 64:1167-1175.

Tatzber M, Stemmer M, Spiegel H, et al. An alternative
method to measure carbonate in soils by FT-IR spec-
troscopy. Environ Chem Lett 2007; 5: 9-12.

Teong IT, Felix NLL, Mohd S, et al. Characterization of
Soil Organic Matter in Peat Soil with Differnt Humifica-
tion Levels using FTIR. In IOP Conference Series: Ma-
terials Science and Engineering. IOP Publishing 2016;
136:12010.

United Nations Environment Programme. The Meso-
potamian marshlands: Demise of an ecosystem. United
Nations Environment Programme 2001.

Veerasingam S, Venkatachalapathy R. Estimation of car-
bonate concentration and characterization of marine
sediments by Fourier Transform Infrared Spectroscopy.
Infra Phys Technol 2014; 66: 136-140.

Verchot LV, Dutaur L, Shepherd KD, et al. Organic mat-
ter stabilization in soil aggregates: understanding the
biogeochemical mechanisms that determine the fate of
carbon inputs in soils. Geoderma 2011; 161: 182-193.

Zhang Y, Du ], Zhang F, et al. Chemical characterization
of humic substances isolated from mangrove swamp
sediments: The Qinglan area of Hainan Island, China.
Est Coast Shelf Sci 2011; 93: 220-227.




	_GoBack

