ISSN 1110-0419
http://aasj.bu.edu.eg/index.php

Annals of Agric. Sci., Moshtohor
Vol. 55(4) (2017), 805 -816

Effect of using different fertilizers sources on forage sorghum yield, digestibility and
energy parameters by In vitro Gas Test production

El-Sherbini M. Heseen', Mervat S. Hassan?, Azza M. M. Badr? Fatma Sh. Ismail,®and Fatma Abd-
Elsalam A.2
1 Soil Science Department, Faculty of, Agriculture, Cairo University, Egypt.
%Regional center for food and feed, Agriculture Research Center, Giza, Egypt.
3 Forage Crops Research Department, Field Crops Research Institute, Agric. Res. Center, Giza, Egypt.

Abstract

The effect of using different rates of organic and mineral fertilization on forage sorghum was studied. An
experiment was conducted at the Agricultural Research and Experimental Station, Cairo University in 2013 and
2014 summer seasons. The experiment was performed in a randomized complete design with three replicates.
The experiment included five treatments; the T1 (control)= 100% mineralization, T, (CéMo) =100% compost, T3
(Ca.sMase) = 25% minerals + 75% compost, T4 (C3Msow)= 50% minerals+50% compost and Ts (CisMy7se) =
75% minerals+25% compost. The results showed significant increases in plant height, stem thickness, fresh
weight and dry weight for the T3 compared with the other treatments, while means value were 152.4 cm, 1.047
cm, 22.96 ton. /fed and 6 ton/fed, respectively. Moreover, T3 (CasMasy) led to increasing the content of CP and
NFE and did not affect the EE and ash. While this treatment led to increasing the content of NDF%, ADF% and
decreasing the content of hemi cellulose and higher content of cellulose compared to the other treatments. The
results of gas parameters correct (GP ml /200 mg DM), gas production structure fraction (GPSF %) and gas
production non-structure fraction (GPNSF %) recorded the best values with the T, (CsMo). The highest values
of each of (GP ml / 200 mg. DM), (GPSF %) and (GPNSF %) was recorded in the 1%t and 2" cut, while the T4
(C3sMsos) gave the highest value in the 3™ cut. The T, recorded the highest values of ME (MJ / Kg. DM) in the
1%t cut and the net energy lactation (NELwmykg.om) in the 2" cut. The short-chain fatty acids (SCFA, S M moi /mi. gas)
showed the highest values in the 1t and 2" cut, while for the T4 (C3Msow) showed the highest values in the 3™
cut. The T2 recorded a significant increase in dry matter and organic matter digestibility in the 1% cut followed
by the T4 which recorded the highest value in the 1% cut. The economic study proved that the T3 (C45Mzs%) has
the highest profit (2.29 L.E.), the T4- (2.46 L.E.) and the lowest return of the T, = 100% organic gave a profit of
(1.90 L. E.). The T gave the highest digestive value for the 1%t and 2™ cut, followed by the T, which gave the
highest digestive value in the 3™ cut. Finally, we can conclude that the T is the best treatment in terms of
feeding animal and the size of the crop in the 2™ cut is like the size of the crop in the 3™ cut of the T4, which
gave the best economic feasibility using the 2" cut of the T, to provide the time of cultivation for another crop.
In addition, necessary work of the digestion and feeding trails on the animal on these 2" cut of T, which gave
positive results in order to link the amount of yield in the 1% and 2" cut and digestion factors and measure the
amount of meat produced to determine the economic efficiency in obtaining a good crop in arms of quantity and
quality and reduce the crop duration to provide land for cultivation another crop as well as reducing the mineral
contamination of the fertilizer-producing soil.
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Introduction (Gupta and Pradhan 1995). Feeding of green
forage to livestock is essential for the maintenance of

Forage Sorghum is one of the most widely normal health and reproduction (Roy and

adapted forage crops and grown extensively during
summer season and has a significant role in livestock
production (Amandeep, 2012). Nitrogen is the
essential element required for plant growth in
relatively large amounts. N deficiency can result in
reduced dry matter, crude protein and grain yield
(Ashiono et al., 2005). The nitrogen is important
component of proteins, enzymes, vitamins,
chlorophyll and essential photosynthetic molecule
(Basak 2006).

Compost had positive effect on plant growth and
yield due to its high organic matter content which
improved soil physical and biological properties

Khandaker 2010).

Recently in vitro gas production technique with
chemical composition have been widely used to
evaluate the potential nutritive value of previously
uninvestigated forages since in vitro gas production
technique is quick, cheap and less time consuming
(Kamalak and Canbolat 2010, Getachew et.al.,
2004; Chumpawadee et.al., 2005 and Maheri-Sis
et.al., 2007, 2008). In vitro rumen degradability and
gas production (GP) techniques have been used for
estimating quality of feed sorghum for ruminants.
This method also predicts gas production correct, gas
production structure fraction, gas production non-
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structure fraction, dry matter digestibility, organic
matter digestibility and amount for short chain fatty
acids of ruminants feed and energy parameters
energy. Babayemi, (2007) and Mabheri-Sis et.al.,
(2008) who reported highly significant (p<0.01)
variations on DM content among the three fodders in
the first and third cuts and the highest values
(58.35,59.97 and 61.92%) of IVDMD were found in
German grass compared to those of para and dhal
grasses in all stages of maturity. The gas production
of different classes of feed incubated in vitro in
buffered rumen fluid was closely related to the
production of SCFA, s which was based on
carbohydrates fermentation (Sallam et.al., 2007,
Kanak etal., 2012 and Blummel and Oraskov
1993).

The objectives of the present study were to
determine the effect of inorganic nitrogen (in form of
ammonium nitrate 33.5 %) and organic nitrogen (in
form compost of residual of plants mixed with
animal manure) with different combination between
them on vyield and quality of forage Sorghum. The
final product was determining the chemical
composition, In-Vitro  rumen  degradability,
parameters gas production and volatile fatty acid
production to elucidate the relationships between
chemical composition and energy parameters of In-
Vitro rumen degradability.

Materials and Methods

The field experiment was carried out at the
Experimental West Farm of Research Station of
Faculty of Agriculture, Cairo University, Egypt
during summer seasons 2013 and 2014, to study the
effect of inorganic nitrogen (in form of ammonium
nitrate 33.5 %) and organic nitrogen in form of
compost with different combinations between them
on yield and quality of forage sorghum.

Plot size was 12 m? (4 X 3 m) compressing five
ridges 60 cm apart and 25 cm between hills.
Phosphorus fertilizer (15.5 % P20s) in the form of
super phosphate was applied at the rate of 100kg/fed
during soil preparation. Nitrogen of ammonium
nitrate (33.5%N) (90 kg N / fed) was added in three
equal doses i.e. 30 kg just after the 1% irrigation plus
30 kg after 1%t cut and 30 kg after 2" cut. Three cuts
were taken from each experiment; the 1% cut was
taken after 55 days from seeding, date the 2™ cut at
35 days from the 1% cut, the 3" cut after 35 day from
the 2" cut. Potassium sulphate (48 % K,0) was
applied at rate of 75 kg/fed on two equal doses after
20 and 40 days from planting. The experiment was
laid out in Complete Randomized Block Design
(RCBD), using three replications.

The soil of the experimental field was clay loam,
neutral (pH 7.97); EC 0.98dSm-1, Organic matter
(0.65 %), available N 38.96, P 4.28 and K 189 mg/kg
soil. The chemical properties of the cultivated soil

were determined before sowing according methods
described by Cottenie, et. al. (1982) and Page et al
(1982). Compost was prepared according to (Nasef
et. al., 2009). The final product was chemically
analyzed by Brunner and Wasmer (1978). The
chemical analysis of compost is recorded in five
treatments was applied as followed: T1= C0O M 100%
(control); T2= Compost 100% (C6 MO0); T3 = C4.5
M25%; T4 = C3 M50% and T5 = C1.5 M 75%.

2.1- Preparing the samples:

The same time freshly collected leaves samples
from each plot were cut into small pieces and dried
for determining chemical analysis and feeding value.
The chemical composition of compost is recorded in
Table (1).
2.2-Chemical analysis: Samples were sieved after
dried and milled through a 1 mm sieve for chemical
analysis and in vitro gas production procedure. Dry
matter (DM) was determined by drying the samples
at 105°C overnight and ash by igniting the samples in
muffle furnace at 525°C for 8 h. Nitrogen (N)
content was measured by the kjeldahl method. Crude
protein (CP) was calculated as N*6.25, crude fiber
(CF) and ether extract (EE) was determined
according to AOAC (2000). Neutral Detergent Fiber
(NDF), Acid detergent fiber (ADF) and acid
detergent lignin (ADL) were determined according to
the producers outlined by Van- Soest et. al., (1991).

2.3-Parameters  In-vitro
production:

In-Vitro rumen gas production parameters were
carried out in the Laboratory of Total nutrient
digestibility, Regional Center for Food and Feed,
Agriculture Research Center, Giza, Egypt. Rumen
fluid was obtained from three fistulae Rahmani rams
fed twice daily at the maintenance level with a diet
containing alfalfa (60%) and concentrate (40%). The
samples were incubated in vitro with rumen fluid in
calibrated glass syringes following the procedures of
Menke et.al., (1979). Two hundred Milligram dried
samples were weighed in triplicate into calibrated
glass syringes of 100 ml. The syringe were prewar
med at 39°C before the injection of 30 ml rumen
fluid-buffer mixture into each syringe followed by
incubation in a water bath at 39°C. Readings of gas
production were recorded. Total gas values were
corrected for blank incubation. Digestible Dry Matter
(DDM), Digestible Organic Matter (DOM), Short
Chain Fatty Acids SCFA,s, Gas Production Soluble
Fraction (GPSF) and Gas Production Non- Soluble
Fraction (GPNSF) were calculated according to van
Gelder et. al. (2005), Metabolizable Energy (ME),
Net Energy Lactation (NEL), Digestible Organic
Matter (DOM) and Digestible Dry Matter (DDM)
values were calculated using equations below
according to Menke and steingass. (1988).

SCFA= 0.0239*gas-0.00425.

rumen gas test
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GPSF (ml/g DM) = (Gas3h.-5.5) *0.99-3.

GPNSF (ml/g DM) = (1.02*(Gas24h-5.5) - (Gas3h-
5.5) +2).

DOM=33.71+ (0.7464*gas).

ME = 2.2+0.1357*gas+0.057*CP+0.002859*CP2.
NEL= 0.54+0.0959*Gas + 0.0038 * CP +
0.0001733*CP

2.4-Economic evaluation: In the present study,
the economic evaluations are based on the official
and actual market prices determined by Muhamed

Table 1. Chemical analysis of the compost

Abd El — Halim Ministry of Agriculture and the
Agricultural Credit and Development Bank in Giza.

2.5-Statistical analysis:

The statistical analysis was done using MSTAT-
C program in a Completely Randomized Block
Design (CRBD), and differences among the
treatment means were determined by the Least
Significant Difference (LSD) for comparing means at
5% level according to Gomez, and Gomez, (1984).

pH (paste  Moisture

O.M.

ocC. CIN Macronutrients

[0)
EC(OSIM)  "oxtract) (%) (%) (%) (%) - ( f) =
2,68 833 12.40 5534 3210 1938 170 021 189

0O.M. = organic matter, O.C. = organic carbon, C/N = ratio of carbon in nitrogen

Table 2. Plant height and Stem diameter of forage sweet Sorghum as affected by organic and mineral fertilizers

for grand mean for two seasons:

Plant height (cm?)

Stem diameter (cm?)

Treatments 1scut  2Mdcut 3dcut  eans Cl:utt dcyt gdcyt  Veans
T, (COM100%) 1545 1575 1186 _ 1435 _ 0897 1033 0.89 0.94
T2 = (C6MO0) 166.7 1707 1325 _ 1566 0.883 _ 0983 _ 0.857 _ 0.907
T3(C4.5M25%) 1680 1736 1524 1647 _ 1007 1167 0067 _ 1.047
T.=C3M50% 1502 160.9 1377 _ 1496 0883 1047  0.763 _ 0.898
To(CL5M75%) 1543 1662 1417 _ 1541 0003 _ 1033 0867 _ 0.934

Treatments (T) = 1.901
Cuts (C) = 1.473
Interaction (TxC) = 3.293

L.S.D. at 0.05
levels

Treatments (T) = 0.048
Cuts (C) = 0.0374
Interaction (TxC) =0.1803

Results and Discussion

3.1- Compost and the mineral additions effects on
yield properties of sorghum cultivars:

3.1.1- Plant height and stem diameter: We
observed that the compost and mineral fertilizers
were affected plant height and stem diameter, where
it was ranged from 118.6 to 173.6 cm. and 0.763 to
1.167 cm. for both of plant height and stem diameter,
respectively. The T3 gave the highest values of plant
height and stem diameter where it recorded 173.6
and 1.167 (cm) compared with the other treatments.
The statistical analysis it was observed that Ts rates
at 2" Cut gave highest value of plant height. The
interaction between rates and cuts gave highly
significant values for stem diameter. These results
are in consistence with Ahmad et al., (2009), El-
Sabbagh, N. (2001), Farhad et al., (2009), Khaled
et al., (2011). Muhmmad et al., (2014) in one T3
treatment at 2" Cut better than other treatments.
These results also agree with that obtained by
Mahmoud et al, (2013). On the other hand, Jaime
and Viola (2011) found that stem diameter was not
affected by the different basal rates applied in this

trial with combinations of inorganic fertilizers and
COMPOSts.

3.1.2- Fresh and dry weight. Data in Table (3)
showed that fresh and dry weight values of forage
sorghum plants were affected by different application
rates of organic and inorganic fertilizers, where the
addition rate of 4.5ton compost + 25% NPK/fed
mineral fertilizer (T; at 2" Cut) gave the highest
values of both fresh and dry weight compared with
the other treatments, it was ranged 17.68 to 30.77
and 4.07 to 7.52 ton/fed respectively. The interaction
between application rates and cuts revealed that there
was significant effect. These results almost agree
with that obtained by Hanan Siam et. al., (2014)
and Igbal et.al., (2014), who reported that the use of
compost at the rate of 20 m3fed (O.M) in
combination with the high rate of nitrogen fertilizer
had significantly affected the dry matter content.
Generally, the fresh and dry weight values were
increased when T3 compared with the control where
the per-cent was 9.14% and 9.88% respectively.
Ghosh et. al., (2004), Khan etal., (2008) and
Aspasia et. al., (2010).
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Table 3. Grand mean of fresh and dry weights of forage Sorghum as affected by organic and mineral fertilizers

during two seasons

Fresh weight (ton. /fed)

Dry weight (ton. /fed)

Treatments 1st. ond oyt 37 Cut Means 1st. ond oyt 31 Cut Means
Cut Cut
T1 (COM100%) 24.92 27.3 19.92 24.05 5.20 5.95 4.73 5.29
T2=(C6MO) 25.69 28.63 17.68 24.00 5.38 6.85 4.09 5.44
T3(C4.5M25%) 28.95 30.77 22.96 27.56 5.58 7.52 4.9 6.00
T4=C3M50% 28.84 28.91 19.71 25.82 5.19 5.91 4.45 5.18
Ts=(C1.5M75%) 26.39 28.25 21.98 25.54 5.49 6.69 4.07 5.42
Treatments (T) =0.479 Treatments (T)=0.354
L.S.D. at 0.05 levels ~ Cuts (C)=0.371 Cuts (C)=0.274
Interaction (TxC)=0.831 Interaction (TxC) =0.615

3.1.3- Effect of organic and inorganic fertilizers
on chemical composition of Sorghum cultivars:

Chemical composition was affected by
application of organic and inorganic fertilizers are
shown in Table (4), the values were ranged from 8.28
to 8.88% for protein content. The ash and fiber
contents were ranged significantly from 10.24 to
10.66 % for ash, while the values of crude fiber were
between 31.32 to 32.78%. T has given high value of
both ash and fiber content in sorghum plants
compared with other treatments. While in case of
ether extract was ranged from 2.00 to 1.78 %. The
results appeared that nitrogen free extracts value
increased, its range was from 46.65% to 47.42%. The
calculated total digestible nutrients values ranged
from 58.86 to 59.29 %.

The results showed that the total digestible
nutrients values were affected by different
application rates, where the T3 addition rate led to
significant increase in plants compared with the other
rats. These results almost agree with that obtained by
Amandeep Saini, (2012) Amin et. al., (2012),

Abou-Amer and Kewan, (2014) and Almodares
and Hadi (2009).

Mahmud et.al., (2003) reported that application
of nitrogen led to increasing the crude protein and
dry matter yield in forage sorghum. They also
mentioned that good plant nutrition may not only
affect the forage production but also improve the
quality of forage from view point of its protein
contents. Stevens, etal, (1996) and McDonald
etal., (1991) reported that fiber content was
decreased due to the application of nitrogen fertilizer.
Application of nitrogen fertilizer led to decreasing
soluble carbohydrates content in sorghum (Sumner,
et.al., 1995). The nitrogen free extracts value in
forage sorghum plants was significantly increased by
using Ts than the other treatments. These results
almost agree with that obtained by Khan et.al.,
(2008) and Amendeep Siani (2012). The integrated
use of organic nutrient sources with inorganic
fertilizer showed on increase and the potential of
organic fertilizer (Heluf, 2002). Nitrogen fertilization
plays an important role in improving the quality of
fodder.

Table 4. Grand mean for chemical composition of forage Sorghum as affected by organic and mineral fertilizers
on different levels during two seasons

Treatment/ Chemical % CP CF EE ASH NFE TDN
T1 (COM100%) 8.48 31.63 1.85 10.24 47.37 58.86
T2 (C6MO) 8.34 32.78 1.98 10.66 46.65 59.10
T3 (C4.5M25%) 8.88 31.32 1.88 10.58 47.42 59.29
T4 (C3M50%) 8.28 32.34 1.78 10.53 47.04 58.99
Ts (C1.5M75%) 8.39 32.05 2.00 10.49 47.07 59.05
L.S.D. at 0.05 levels 0.13 0.06 0.05 0.32 0.31 0.14

3.1.4-Effect of organic and inorganic fertilizers on
fiber fraction of sorghum cultivars:

Table (5) illustrate that the fiber fractions were
significantly affected by using organic and inorganic
fertilizers alone or combined. The results showed
that the T, addition rate led to non-significant
increase values of NDF and ADF than the other
treatments. The chemical fertilizer plus organic
amendment have no-significant effect on Neutral

Detergent Fiber (NDF), Acid Detergent Fiber (ADF),
and Acid Detergent Lignin (ADL), these results
agreements with Pholson and Suksri (2004).
Chaugool et. al. (2013) observed the results contents
of neutral detergent fiber (NDF) ranged from 531 to
750 g Kg* DM, acid detergent fiber (ADF) ranged
from 250-411 g Kg* DM, and acid detergent lignin
(ADL) ranged from 41.8 to 75.4 g Kg** DM. Amin et
al., (2012) reported that ADF was significantly
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affected by soil fertilizing systems (p<0.01) and has a
reverse relation with chemical fertilizer. Muir (2002)

reported that the application of compost led to
increasing the NDF values.

Table 5. Grand mean for fiber fraction of forage Sorghum as affected by organic and mineral fertilizers on

different levels during two seasons

Treatments NDF % ADF% ADL % hemicellulose cellulose
T, (COM100%) 61.06 39.04 5.65 22.82 34.45
T2 = (C6MO) 61.61 39.23 5.94 22.29 33.59
T3(C4.5M25%) 62.54 41.10 6.35 20.29 34.94
T+=C3M50% 61.63 40.67 6.12 20.33 35.78
T5(CL5M75%) 61.68 39.91 5.83 22.04 3417
L.S.D. at 0.05 levels 0.185 0.150 0.116 0.243 0.212

Neutral Detergent Fiber (NDF %) , Acid Detergent Fiber (ADF %), Acid Detergent Lignin (ADF%o)

3.1.5- Effect of organic and inorganic fertilizers
on In-vitro ruminal gas production of sorghum
cultivar:

Data in table (6) indicated that different addition
rates of compost and mineral fertilizers affected the
content of Gas production insoluble fraction
(GPNSF), Gas production soluble fraction (GPSF)
and Gas production correct (GP) during incubation
period, where it ranged from 44.55 to 60.99 % for
(GPNSF) and from 8.14 to 15.65% in for (GPSF),
while in case of (GP) it ranged from 20.20 to 32.18
ml/200mg. Regarding to the cuts of sorghum plant, it
was found that 1%t Cut of both (GPISF) and (GP) was
more than other cuts, while in case of (GPSF) the 3
Cut was the best. As for the interaction between
addition rates and cutes, it was found that the T,
application rates at 1%t Cut gave highest values of
both  (GPNSF) and (GP) compared with other
treatments, while the (GPSF) values was increased
with using T at 3™ Cut better than others. Indicating
that different addition rates of compost and mineral
fertilizers affected the content of (GPISF), (GPSF)
and (GP) during incubation period. It is clear from
the gas parameters values increased with using
deferent rates of organic only or combined with

minerals compared with control. It was found that
using of T, application rate gave high values
compared with the other treatments of (GPNSF),
(GPSF) and (GP) during incubation period. The
results showed that the (GPNSF) values of forage
Sorghum plant significantly increased by using
organic alone or combined with mineral fertilizers.

The integrated use of organic nutrient sources
with inorganic fertilizer was shown to increase the
potential of organic fertilizer (Heluf, 2002).
Application of mineral nutrient becomes essential to
satisfy nutrient uptake. It is universally accepted that
the use of mineral fertilizers is an integral part of
practices for increasing the agricultural production
(Poudel et al., 2001). Nitrogen fertilization plays an
important role in improving the quality of fodder.
Being an exhaustive crop, quality of sorghum fodder
suffers heavily if proper amount of fertilizer is not
applied (Muldoon, 1985). While El- Sherief et al
(2013) found that the applications of the compost
+75 kg N/ fed led to increasing vegetative and forage
yield parameters of Sudan grass during the two
seasons.

Table 6. Gas production parameters of different cuts of forage Sorghum Cultivars as affected by organic and

mineral treatments

GP (ml/200mg) GPSF (%) GPNSF (%)
Treatments 1st 2nd 3d  Means 1t 2nd 3d  Means 1%t 2nd 3d  Means
Cut Cut Cut Cut Cut Cut Cut Cut Cut
T1(COM100%) 2170 2532 2413 2372 1001 880 9.953 9.597 5310 5491 5216 53.39
T.=(C6M0) 32.18 26.07 2552 27923 1565 1251 8.88 1235 60.99 5591 56.00 57.63
T3(C4.5M25%) 2020 2121 2128 2089 1383 888 1119 1130 4455 4532 5050 46.79
T4=C3M50% 2714 2263 2749 2575 1185 814 16.82 1227 5755 5471 5651 56.25
Ts=(C1.5M75%) 26.71 2524 2179 2458 8.88 839 1391 10.39 50.28 50.75 4544 48.82
L.SD. at 0.05 Treatments (T) = 0.815 Treatments (T) = 1.234 Treatments (T) = 1.546
levels Cuts (C) = 1.052 Cuts (C) = 0.956 Cuts (C) =1.198

Interaction (TxC) = 1.821

Interaction (TxC) =2.138

Interaction (TxC) = 2.678

GP=Correct Gas Production, GPSF=Gas Production Structure Fiber, GPNSF=Gas Production Non-Structure Fiber

The effect of organic and inorganic fertilizer on
metabolic energy (ME), net energy lactation (NEL)

and short chain fatty acid SCFA,s was recorded in
Table (7). Concerning the effect of treatments on
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metabolic energy; net energy lactation and short
chain fatty values ranged from 4.99 to 6.13, 2.47 to
4.36 MJ /Kg DM and 0.53 to 0.79 m mol/ml gas
respectively. It was found that using of T, application
rate gave significant high values compared with the
other treatments of metabolic energy, net energy
lactation and short chain fatty acid during incubation
period.

Regarding to the cuts of sorghum plant, it was
noticed that 1%'Cut of both NEL and SCFA, s was
better than the other cuts, while in case of ME the 2™
Cut was the best. With respect to the interaction
between addition rates and cuts, the results showed
that the ME, NEL and SCFA, s of sorghum plant
significantly increased, it was found that the T»
application rates at 1% Cut gave the highest values of
both NEL and SCFA, s compared with the other
treatments, while the ME values were increased with
using T2 (C6MO0) at 3 Cut better than the others.
Similar results were reported by Peyraud et. al.,
(1997) and Kumar et. al.,(2015). The effect of
organic and inorganic manure on DMDj, and OMDjy
was recorded in Table (8). Concerning the effect of
treatments on dry matter digestibility and organic
matter digestibility the values ranged from 54.70 to
74.46 and 48.63 to 56.98%, respectively. It was
found that using of T, application rate gave
significant high values compared with the other
treatments in both DMD and OMD in 3™ cut, while
the highest value in 2™ cut of DMD on COM100%
and OMD on T,. As for the rate, the results appeared
that nutritional values increased with using different
rates of organic only or combined with minerals
compared with control. It was found that using of T3
application rate gave significant high values of dry
matter digestibility compared with other treatments,
while in case organic matter digestibility T addition
rate was the best by Chaugool et al. (2013) and
Kumar et al., (2015). On the other hand, Pholson
and Suksri (2004) showed that the application of
chemical fertilizer plus organic amendment have no-
significant effect on dry matter digestibility.

Regarding to the cuts of sorghum plant, it was
noticed that 1% Cut of both DMD and OMD were
better than other cuts. With respect to the interaction
between of addition rates and cutes, the results
showed that the DMD and OMD values of sorghum
plant significantly increased by using organic alone
or combined with mineral fertilizers, it was found
that the T, application rates at 1% Cut gave the
highest values of DMD and OMD compared with the
other treatments. Similar results were reached by
Chaugool et.al., (2013), Kumar et.al., (2015). On
the other hand, Pholsonand and Suksri (2004)
showed that the application of chemical fertilizer
plus organic amendment have no-significant effect
dry matter digestibility. Reading metabolic energy, it
has been observed from data that there was no
significant  (p>0.05) differences among the
treatments. However, increasing rate of 1IVOMD
resulted due to the nitrogen treatment. Out of five
levels showed higher IVOMD in all stages of
maturity. Similar results were also observed by
Malak (2005) and Pervin (2004) working on
German grass. Johnson et.al., (2001) reported that
applying different doses of N fertilizer on Star grass
and Bermuda grass linearly led to increasing IVOMD
of both grasses. Finally, we could conclude that the
T2 = 100% organic fertilizer is considered the best
treatment in terms of feeding the animal and the size
of the crop in the second cut is like the size of the
crop in the third cut of the Ta, which gave the best
economic feasibility of fourth treatment but using the
second cut of the second treatment to provide the
time of cultivation for another crop. In addition,
necessary work of the digestion and feeding trails on
the animal on these second cut of T2, which gave
positive results in order to link the amount of yield in
the first and second cut and digestion factors and
measure the amount of meat produced to determine
the economic efficiency in obtaining a good crop of
quantity and quality and reduce the crop period to
provide more land for cultivation with another crop
as well as reducing the mineral contamination of the
water- table.

Table 7. Energy parameters and Short chain fatty acid of forage Sorghum as Affected by organic and mineral

treatments in the tested soil

(ME) MJ/Kg (NEL) JM/ kg (SCFA) m mol/ml
DM DM gas
Treatments Tst ond 3 Means Tst o 3 Means Tst ond 3 Means
Cut Cut Cut Cut Cut Cut Cut Cut Cut
T1
(COM100%6) 526 558 539 541 268 295 278 280 0583 0.633 0.610 0.609
T2=(C6M0) 6.13 576 545 578 334 3.05 282 3.07 0.787 0.667 0.620 0.691
T3(C45M25%) 4.99 502 515 498 249 247 261 252 0533 0.547 0.563 0.548
T+=C3M50% 570 533 585 562 311 278 310 299 0663 0.603 0.690 0.652
Ts=(C1.5M75%) 5.26 5.23 510 520 436 267 270 324 0617 0583 0560 0.587

L.S.D. at 0.05
levels

Treatments (T) = 0.183
Cuts (C) =0.142

Interaction (TxC) =0.317

Treatments (T) = 0.167
Cuts (C) =0.129
Interaction (TxC) =0.289

Treatments (T) = 0.0300

Cuts (C) = 0.0233
Interaction (TxC) = 0.0520
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ME (MJ/Kg DM) = Metabolic energy, NEL (MJ/Kg DM) = Net Energy Lactation, SCFA (m mol /ml gas) = Short Chain Fatty
Acid
Table 8. Dry matter Digestibility and Organic Matter Digestibility of forage Sorghum as affected by organic

and mineral treatments in the tested soil.

Treatments DMD % Means OMD % Means
IstCut 2™ Cut 3"Cut st Cut 2™ Cut 3rCut
T1 (COM100%) 63.59 70.80 66.10 66.83 52.28 52.46 50.90 51.88
T2=(C6MO) 74.46 59.56 61.31 65.11 56.98 53.88 52.41 54.41
T3(C4.5M25%) 74.16 63.50 63.32 66.99 54.45 48.63 49.24 50.77
T4=C3M50% 65.27 54.70 69.21 63.06 52.53 50.55 53.43 52.17
T5=(C1.5M75%) 66.42 61.15 63.39 63.65 50.28 51.66 50.14 51.05
Treatments (T)= 1.483 Treatments (T)y= 0.9951
:-e\ig at0.05 Cuts (C) = 1.49 Cuts (C) = 0.7708
Interaction (TxC) =2.569 Interaction (TxC) =1.724

DMD = Dry matter digestibility

3.1.6-Economic evaluation:

3.1.6.1- Costs: Total costs including values of
production tools and requirements such as seeds,
fertilizers, irrigation, man power, machinery and
other general or miscellaneous costs without land
rent average during summer seasons 2013 and 2014
are shown in Table (9).The price of 50 kilogram
ammonium nitrate (33.5%N) was 70 L.E., the price
of 50 kilogram calcium super phosphate (15.5%
P205) was 55 L.E., and the price of 50 kilogram
potassium Sulphate (48% K20) was 200 L.E., the
price of one kilogram seeds was 15 L.E. the total cost

OMD =Organic matter digestibility

of soil tillage included the cost for first and second
plowing by chisel plow was 200 L.E. are present in
Table (9).Data in Table (9) show the total costs of
forage sorghum production per feddan as affected by
applying different treatments (average of 2013 and
2014 seasons). From such data, the minimum total
costs were those of application of control (nitrogen
fertilizer 100% N), being 2820 L.E. and the
maximum total costs were those of the plants
received the recommended compost rate
(100%).which was 3380 L.E. Average over all
treatments of total costs were 3350 L.E.

Table 9. Estimated net return L.E.fed -1 of forage Sorghum treated with mineral and organic under different
nitrogen levels over the two seasons of 2014-2015.

Treatments T T2 Ts Ts Ts

Cost of production inputs (100 % (compost (25% Nand (50% and (75 % N and
N) 100%b) compost 75%) compost 50%) compost 25%0)
land preparation
Tillage 200 200 200 200 200
Planting 300 300 300 300 300
59‘3_d5 ) 300 300 300 300 300
Irrlgatlon S 600 600 600 600 600
Mineral fertilization
Ammonium nitrate (33.5% 140 N 35 70 105
N) Compost
- 1200 900 600 300
hosph 15.5%
il;g?r phosphate (15.5% 700 200 200 400 400
Potassium sulphate (48% 200 200 200 200 200
K20) 80 80 80 80 80
HoeingHarvesting 600 600 600 600 600
Total variable cost 2820 3880 3615 3350 3085
Yield ton fed? 72.14 75.26 79.42 77.46 76.60
f -1
Price ton 150 150 150 150 150
Total revenue 10521 11289 11913 11619 1490
Net return 7701 7409 8298 8269 8405
Return of investedL.E. 3.73 2.90 3.29 3.46 3.72
Net return of invested L.E. 2.73 1.90 2.29 2. 46 2.72
Total revenuwe

Net return (L.E.fed.!) = Total revenue-Total variable cost Return of invested L.E. = ot (variabic) cust

Net return of invested L.E. = Return of invested L.E - 1
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3.1.6.2-Net return: Results in Table (9) reveal
that the highest net farm return was achieved from
treatment C1.5M75% combined with 75% organic
+25% N fertilization (8405 L.E.fed-1) followed by
the compost rate 75% with N25% (8298 L.E.fed-1)
and the recommended N 50% with C3 100% (8268
L.E. fed. -1). On the other hand, the lowest net farm
return was (7409 L.E.fed-1) recorded by nitrogen
fertilizer (100 % organic). But, the highest net return
per one invested L.E. was achieved from 100% N
fertilization (2.73 L.E.) and application C1L.5 N 75 %
(2.72 L.E.) Followed by application C 3 + 50% N
fertilization (2.29 L.E.fed-1) and the recommended
nitrogen rate 25% and compost 75% (2.29 L.E.),
followed by the lowest net return of investment (1.90
L.E.) which recorded for compost 100%.

Conclusion

This study aimed to study the effect of organic
manure alone, chemical composition and plant
digestibility. Generally, most yield components like,
plant height, fresh weight, dry weight and protein
contents here been increased with applying fertilizer.
The effect of interaction between compost and
nitrogen fertilizers showed a significant effect on all
characters and its components under study, it is
obvious from the result that forage sweet Sorghum
cultivar fertilized with compost and nitrogen
fertilizer gave the highest values for most characters
under study especially compost and M25%
treatment.
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