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ABSTRACT

An experiment was conducted to assess effectstafylcorn silage (CS) replaced with sorghum
silage (SS) on chemical composition, nutrient digey, product costs and performance of
growing Steers. Thirty two steers (182.3 £5 kg BANM)cated in 4 treatments of 8 replicates
based on a CRD. A diet including 60% hay (expertaigrart) plus 40% concentrate were fed to
steers for a period of 120 day. Hay included 40%hef same grass silage + 60% of different
levels of SS and or CS, alone or in combinationw8s replaced with CS in steer rations with
ratios of 0, 33, 66 and 100% (T1-T4, respectivdygtary CS replacement with SS significantly
improved performance traits (P > 0.05). Crud protdiCP) and DM digestibility of sorghum
forage and silage were significantly (P > 0.05) Bwthan corn, while NDF, ADF and Ash
values were significantly higher in corn in compéreo sorghum.The rumen DMD was
significantly decreased and instead DMD rate of Israad large intestine increasett. is
concluded that, sorghum silage can be replacedaygortion of diet up to 66 and or 100 % for
better utilization of performance accompanying wdh economic advantage in product
expenses.

Key words: corn silage, sorghum silage, performance, cargak$ Steer.

INTRODUCTION

One of the most important forages is sorghum gadten called Milo which in hot and dry areas
and low water is cultivable. Sorghum grain is tmmgpal grain used to finish cattle in some
regions of the Iran and probably other Asian caastfl]. It usually sells for less per pound than
corn in Western countries such as the United Statdscan be a cheaper source of nutrients than
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corn for beef cattle rations but yet not be a Ioditey for cattle rations. Sorghum grain can be
silage like corn grain [2]. But the cost of sorghsilage, have no significant difference with the
cost of corn silage.

Most studies have shown corn to have a higher ¥abge than sorghum grain for beef cattle.
The protein and starch in sorghum grain are usuailyas digestible as that in corn. Sorghum
grain tends to vary more than corn in protein conhtgnd feed value because of cultural
practices, soil fertility, and variety [3]. Becayusgeed hardness of sorghum grain is high
digestibility can be decreased that is linked toetg [4]. Varieties with a floury type endosperm

were higher in digestibility than those with a ceons-type (hard-type) endosperm.

Sorghum grain silage will not produce as many psuoidbeef per acre as corn silage will on

land suited to corn production. Tonnage of silagéhe less per acre with sorghum grain and it
will take more pounds of it to produce a pound eéfbgain compared to corn silage. A study
conducted by Al-Suwaiegh et al. [5] documented #taers fed either corn or sorghum wet
distillers grains, fed at 30% of the ration DM, hadreased efficiency of gain. Hough et al. [4]

reported that the rations containing corn silagkiced feed intake in heifers fattened compared
with sorghum and silo due to reduced palatabilitytiee diet because of the shape and
appearance of corn silage.

Miron et al. [6] was investigated dry matter protioic rate of a variety of corn and two varieties
of sorghum Brown MidRibandFS-5 and reported that dry matter production ratearhovas
higher than two varieties of sorghum that the rtsswkre in accordance with results obtained by
some other researchers [7]. Dann et al. [8] wa®stigated comparison of brown midrib
sorghum-sudangrass with corn silage on lactatipeaformance and nutrient digestibility in
holstein dairy cows and reported that sorghum-Sgidas silo had more moisture and crude
protein than corn silage and expressed that beazfugeor land, the harvest has been delayed
and thus the protein in sorghum and maize was dsede

Olivera et al. [9] reported that tannin preventgedtion and generally causes delaying the
digestion which this makes more undigested nusi@assed from the rumen into other parts of
the digestive system.

Therefore, an experiment was carried out to asféssts of CS replacement in diet with SS on
chemical composition, nutrient digestibility, pradcosts and performance of fattening Steers.

MATERIALS AND METHODS

Ecological features of the project placeln this research, agricultural operations was peréul

in the region Aghili (Kazem village) located 10 Rivest Gotvand city and the animal husbandry
sector in the same area was conducted in a prarateal husbandry farm. The average annual
rainfall was about 320 mm in area and annual maxirtemperature was 50 degrees Celsius and
minimum annual temperature was 2 ° C and its heigbve sea level about 80 meters.

Farming and silo operations:After preparing the ground (any two pieces of lanel 5.1 acre)
to provide nutrients for plant growth than fer@izN, P and K levels, respectively 250, 100 and
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100 kilograms per hectare were used. After fullgloand the emergence of plant seeds, forage
sorghum and corn grain in dough stage using a a&rom@chine harvested and then accurately
weighted using digital scale 60-ton and transmitednimal farm and saved within separate
silos with the dimensions of 3.1x5%15 then usedtthetor to remove the remaining air inside
the provender and the silos that quite compressedder to prevent water penetration. In order
to prepare laboratory samples, some of forage naidesorghum into separate plastic bags 30
kilo grams (15 pieces) was silo. Each month, fiagdhave been opened and then samples were
transferred to the laboratory of Research Centdi-ARbad stated in Dezful for chemical
analysis.

Animal and housing: 32 male calves of about 9 months old and the aeevagjght of 182
kilograms were purchased from villages around tity @f Dezful Shushtar and moved into
research farm. After transferring animals to sel@gblace of study, steers quarantined for 10
days and during this period numbers and healthatipers, such as Colin afferent test, blood
sampling for brucellosis disease and internal pi@ssserve anti-parasitic drugs, disinfect
livestock against ectoparasites and vaccinationnagacommon diseases in the area was
conducted. In order to increase accuracy in meaguraits, 32 solo roofed status dimensions 4
x 2 meters with separate manger and watering vaitiditions almost identical in terms of light,
air flow and other environmental factors were uggalves in the four groups of eight head were
randomly allocated in solitude positions. In ortehabituate animals to test desired rations, the
usual period for 15 days was applied. After weighihe animals, the main phase of the trial
began for a period of 120 days. Weighing cattlégoered at the beginning and end of each
month and once after 12 hours dietary deprivatimhta obtain performance and also conducted
for utilization from a new weight for the determiioa of DMI rate.

Diets and feeding:Diets were formulated according to NRC (1989) edato cattle calves of
the heavyweight strain and were fed to differermgezimental groups. Chemical composition of
foods used in the experiment based on 100 percentmatter is given in Table 1. Diets
ingredients and composition is shown in Table 2.MIDwas included from forage and
concentrate in two parts and with a ratio of 55: Afliet including 60% hay (experimental part)
plus 40% concentrate including barley, wheat bsoybean meal, urea, calcium carbonate;
mineral-vitamin premix and salt were fed for a pdrof 120 day. Hay part of diet included 40%
of the same grass silage + 60% of different leeélSS and or CS, alone or in combination. SS
was replaced with CS in steer rations with ratio®% (T1), 33% (T2), 66% (T3) and 100%
(T4).

All diets in terms of energy and protein concembrag were similar. Dry matter intake, two

meals daily in the morning and afternoon was weidgimea certain amount so that uniformly
mixed were fed to animal, free choice. The nextmmg and before daily feeding, the remaining
food of the manger was daily collected and weigteedalculating DMI. During the 15 day of

habituate period and 120 days of the main trialogerclean and safe drinking water and rock
salt lick blocks were provided for animads]-libitum

Performance calculating: Animals were weighed every week and informationhsas food
intake (FI), daily weight gain (DWG) and food corsien ratio (FCR) were recorded in each
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replicate group and the body weight (BW) presemigé average of growth performance at the
end of trial, then two steers per treatment waaaghtered after 12 hours dietary deprivation.

Weighing calves once every month with a 12 houtseseng food was done before every
morning feeding and the results were calculatectémh 30-day periods. Rate of weight gain per
calf during each period with the weight differerimween the beginning and end periods were
determined. Average daily gain during each perigdtie following formula was calculated.
Feed conversion ratio (FCR) by the amount of feedsumed per unit of live weight was
calculated every 30 days as well as in total of ékperimental period was marked by the
following equation.

Determination of apparent digestibility of dry matter of rations in various parts of the
digestive systemTo determine the apparent digestibility of dietdry matter, methods on acid
insoluble ash (AIA) procedure was used that iscliews: samples of food for 5 consecutive
days, was performed. So that the early morningr afteighing, daily food was thoroughly
mixed, samples prepared and were left inside nplags. Then samples from each repetition,
with mixed thoroughly and a sample required fotitgs were taken.

To determine the apparent digestibility of dry reain different parts of the digestive system,
after the slaughter of livestock, samples werertdkem the duodenum (the rate of 500 ml in 50
cm distance from the pylorus valve) from ileum gattout 300 ml in 20 cm of the cecum) and
200 g from rectal part and these obtained sampdes €ach treatment within the plastic bags at
a temperature —15 ° C were separately stored figesjuent analysis.

Determination of acid insoluble ash (AlA) in feed ad feces samplesieed and feces samples
after being ground, were placed in 105 ° oven fmuh 24 hours and after cooled in device, the
amount of four grams of them as double samplesitake was placed inside glass crucible kilns
that previously had been weighed, and all weregglac the oven with a temperature about 450 °
C for a period of 12 hours and after obtaining #sf were placed in the automatic device
measuring crude fiber.

After the device turned on, amount of 100 cc hyHlogc acid was added to per crucible and
after heater turned on and 5 minutes in boiling egst. Then with hot distilled water (85-100°

C) washed them to be completely free of acid. ®lecivere once again placed in the oven with
a temperature about 450 ° C for a period of 12 ©iamd were burned. After cooling, crucible
containing ash samples were weighed. However araptd the initial sample weight (Ws) and

weight of final ash with crucible (Wf) and weightempty crucible (We) and percentage of acid
insoluble ash using the following formula was cédted:

Wit
AlA% =

x100

After determination of acid insoluble ash in feed deces samples of each treatment, apparent
digestibility of dry matter using the following fmula was calculated: Percentage of apparent
digestibility of dry matter = 100- (percentage dPAnN diets/ percentage of AlA in feces) x100.

Chemical composition analysis:All feed samples were ground to pass a 1-mm scrieen.
matter (DM) was determined by oven drying at 6(0/GC24 h. Crude protein (% total nitrogen x
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6.25) was determined by the Kjeldahl method, ugifigg samples [10]. Cellulose, hemicellulose
and lignin were determined as in Bailey [11]. Theutnal detergent fibres (NDF) and acid

detergent fibres (ADF) were measured accordindhéonethods described by Van Soest et al.
[12].

Production price: Because of fluctuations in cost of one kilograniiva# animal weight and one
kilogram of feed intake (RLS) in the market is wiffit to estimate the exact cost, the most
common prices of live weight in different regions $hushtar province were supplied and
calculated. Unit cost is based on Iranian rial (JRIRor example for converting costs: 1 united
state dollar (USD) in 2010 = 10500 £ 500 IRR.

Statistical analysis:The data obtained from research using Excel soé&\&xcel) compiled and
recorded. All data by statistical software SAS [U8ing the following statistical model analysis
(Yij = p + Ti + €ij) were compared. Yij = view about the treatmerand replicate ju =
population mean, Ti = fixed effect of treatmentij,= experimental error effect.

Effect of initial weight as Covariance in the modehsidered for final weight traits according to
below statistical model: FWij s« + Ti + b (IWij) + &ij. FWij = (final weight) related to
treatments i and replicate jj, = population mean, Ti = fixed effect of treatménb (IWij) =
initial weight of treatments i and replicate jgij = experimental error effect.
For significant differences (R 0.05), means were compared by the Duncan test.

RESULTS

Crop parameters: Consumption level for sorghum seed per hectareSwbkg that this amount
in compared with the corn seed that was 30 kilograer hectare, was significantly lower. As
regards research on water use efficiency is a alggiob and should be in the form of a project
be considered, need only be noted that from plgntin harvest time, sorghum fields were
irrigated for 11 times, while irrigation for maizeas performed 16 times. The total amount of
fresh forage yield and dry matter produced of songhwas 56,880 15,640 kg/hectare,
respectively while this amounts for corn 61,700 48630 kg/hectare was achieved.

Chemical analysis:Averages of compounds of the forage and silageoaf end sorghum as
well as residues during silo time, is given in a8l Study of results of averages comparison the
showed that corn forage compared with the sorghadh dignificantly greater dry matter and
crude protein. But the amount of cell wall (NDFgllavall without hemicelluloses (ADF) and
ash in the sorghum forage significantly was higlrem the corn forage. The corn silage
compared with sorghum silage had a significant athotidry matter and crud protein, while the
values of NDF, ADF and ash of sorghum silage wgsificantly higher than corn silage. PH
levels between both silages had no significantedifice. Analytical results of the dry matter,
crude protein, NDF, ADF and ash of corn silage soxdjhum silage were similar to the analysis
results of their fresh Forage. Recovery amountidf BP, NDF and ADF were not significantly
changed between S and C silage.

Dry matter digestibility of experimental diets: Effect of replacing different levels of corn
silage with sorghum silage on dry matter digestip{DMD) is shown in Table 4. Rumen DMD
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rate significantly (P<0.05) decreased with replgc®S in hay part of diet, while in small
intestine not showed significant different. But @@IDMD of SS was significantly (P<0.05)
increased when replacement amount was over 66% d00%. Overall, total DMD showed a
decline (P<0.05) during replacement of SS with €84dy part of steer diet.

Performance: The results related to performance of fatteningrstdhave been presented in
Table 5. Average initial weight of fattened calagsthe start of the experiment showed not
significant difference between treatments and omdyhighest and lowest body weight in terms
of numerical treatment was related to the T3 andr@gpectively.

Replacement of sorghum silage with corn silage iBogmtly decreased the final weight
(P<0.05), so that treatment 4 (contains maximurgraon silage) had lowest live weight with a
significant difference compared to other treatmeRtssults showed that the lowest weight gain
was related to T4. From the results in this studig idetected that replacing corn silage with
sorghum silage up to 66% could not significantlfeetied the average daily weight gain of
calves, but when replacement level reached to 108ignificant decrease in WG was observed.
In throughout trial period the highest FCR in a muical fashion was related to the treatment 4
(100% CS) and the lowest FCR was related to T2.tri&thtments received different levels of
corn silage (treatments 1, 2 and 3) were not sgantly different, but had significant difference
in comparison with treatment 4 (P<0.05).

Comparison of production cost:Price per kg DMI and cost per kg live weight ofelstock not
significantly changed between treatments (Tables®&}hat with replacing SS in diet costs of one
kg of feed decreased and cost of one kg live weigiteased.

DISCUSSION

Amount of used seed and waterAccording to the research results indicated thagjraom
compared with corn, a much smaller amount of seedied. Fazaeli et al. [14] in an experiment
similar to presented study reported that amountsefl seed of cord and sorghum was 30 and 4
per hectare, respectively that was almost the sameunt of seed used in this study. Results
from study of Ward et al. [15] was 58 and 13 forrcand sorghum, respectively, that was almost
the same amount of seed used in study carried pu@umo et al. [16]. In other study that
conducted on some varieties of forage sorghumiribst appropriate number of brushwood per
unit area was obtained that 160000 plants per reecgported [6]. Cumo et al. [16] stated that
reason for differences in amount of used seedbendifferent experiments is due to different
varieties planting styles and regional climate.

Regarding to results related number of irrigation it was detected that compangth corn,
sorghum requires less water that likely could be thue to adequate water storage within the
stems andack of water evaporation from the surface of lsawedry conditions and heat stress.
Also, Fazaeli et al. [14] concluded that the sorghm compared to corn requires much less
water.

Plants harvest yield per unit area:According to the results indicated that the amairibrage
yield and total dry matter production of maize camga to sorghum was a bit morghin et al.

228
Scholars Research Library



Hamze Jabbariet al Annals of Biological Research, 2011, 2 (3):223-235

[17] has been reported that forage yield of weglsom was about 36 tons per hectare, while
even higher rate of 80 tons per hectare has akso tported [18]. In some studies, fresh forage
yield of sorghum between 50 to 60 tons per ha egac [19] that the same value obtained in
current experiment.

Dry matter production rates of a variety of corwl &wvo varieties of sorghum (Sorghum Fs-5 and
Sorghum BMR) were considered by Miron et al. [204 &undeen [21]. They expressed that the
amount of dry matter production of corn was momnttwo varieties of sorghum that tests were
conducted by Nir et al. [7] also confirmed it. Acdimg to researchers, the amount available
forage harvest when the grain sorghum is in theedatgh stage, reaches its maximum [22].

The difference between the results obtained inttias with other experiments could be due to

using small experimental plots in the previous &sidvhich their forage is harvested by hand.
While in the current study due to area of plantfioage, harvest was conducted with chopper
machine that cause increasing waste. On the oitheidsie to narrow stems and light clusters of
sorghum compared with corn plants may make plamtsg the chopper, some of this grass by
the wind wasted to out of the trucks and the prodeduced. This reduction in the amount of
harvested product with chopper machine compliek phievious reports related to comparing the
BMR sorghum product with the trading sorghum [28]so other reasons for the difference in

the amount of forage production can be noted tadtfierence in the rate of seed consumption,
climate, fertile land, water levels etc. [17].

Chemical analysis, the constituent ingredients ofosghum and corn forage: Regarding to
results in the current study (Table 3) it is dezdcthat dry matter of both sorghum and corn
forage was higher than minimum dry matter (24.7s#ggested by Castle and Watson [24] to
ensure the production of desirable silage. On therchand Ward et al. [15] in a research on
sorghum and maize they expressed dry matter of footige were less than 28 percent said and
suggested that silos with dry matter less than&8gnt are susceptible to fermentation because
cause reduce the silo quality.

In the current study sorghum forage in comparedotm contained more NDF and ADF due to
high amount of seed in corn forage than sorghurso &brn seed contain lower NDF and ADF
[14]. Average amount of pH in the current studyswawer 4 that were similar to results
obtained to Fazaeli et al. [14]. Silos contain pb¥vér than 4.2, properly are stored and
maintained but in pH>4.2 level especially if dry ttea is lower than 28% are prone to
putrefaction by the fermentation [15]. Hence, ohéhe reasons for the low pH of sorghum and
corn silos in the present test considering the tiaat they were low dry matter could be due to
large amounts of water soluble carbohydrates thiaswwmed by microorganisms producing lactic
acid and its accumulation reduced pH. Ishin e{3] also reported that cause of low pH of
sweet sorghum silo is potential ability of sorghumstoring sugar within the stem and leaves
and stated that the sugar can cause better fertisensdo and improve its quality.

Dann et al. [9] reported that sorghum silage haghdr moisture and crud protein than corn
silage and expressed that a poor ground being elisythe harvest and subsequently reducing
protein in sorghum and maize; however, stated ttatquick harvest reduces the performance
and product content and value.
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Regarding to results related to nutrient recychaig of S and C silages it is detected that silo to
make a standard waste in nutrients of forages. Mastcling rate was related to the ash that
about 100% rates in both forages is recycled. Residte of dry matter of S and C silages was
almost the same (93% - 94%). But the recovery uderprotein in corn silage was higher than
sorghum silage (93% - 91%). ADF recycling ratearnghum silage was slightly higher than corn
silage (98% - 97%), while the recycling rate of NDFcorn silage was slightly higher than
sorghum silage (98% -97%).

Miron et al. [20] expressed that the level of rdegdNDF and ADF of sorghum and corn silage
were in the highest level that was similar to rssabtained in the current experiment. Manhanta
and Pachauri [25] concluded that the silo sorghommake waste at about 5.64% of the protein
that these losses could be due to fermentationth®rother hand, an increase (4.13%) in the
amount ADF of forage after silo was observed. Savemd Jofriet [26] expressed the silo
sorghum and corn with high humidity can causingtev& M due to fluid loss from the silo and
therefore less recycling of the nutrient of sildbat is probably one of the reasons for lower
recovery of sorghum DM in compared to the corngglan present project could be high
humidity of silo sorghum.

DM digestibility of experimental diets and differert parts of the digestive systemTotal
DMD showed a decline (P<0.05) during replacemeng8fwith CS in hay part of steer diet,
probably because of high fiber and lignin in somghsilage (Table 4). Chekani-Azar and
Chekani-Azar [27] also reported that the lignodekic complex and the cellulosic fraction are
important resistance grafts against microbial digasn ruminants that in the current study are
capable to decline DMD of diets contain higher sorg silage. On the other harayerage
amount of pH in the current study was < 4 due tgdaamounts of water soluble carbohydrates
that consumed by microorganisms producing lactic @nd its accumulation reduced pH.
Although, Ishin et al [17] reported that low pH ®feet sorghum silo is due to potential ability
of sorghum in storing sugar within the stem andidsawhich can cause better fermentation of
silage and improve its quality, but lower pH of mmprevents the proliferation and growth of
cellulolytic bacteria, which play the main role the digestion of forage materials, and
subsequently decrease of fiber digestion [28]. €@&vet al. [9] stated that condensed tannins
reduces digestibility of organic and dry matterglaints by ruminants. Because of the complex
formation of tannin-protein of food that can pretgethe effect ofCellulaseenzyme in rumen.
Martinesz and Moyano [29] in a study used Tannid &z seeds of legumes such as soybeans
that reduces the degradation of protein and dryemat the food.

DM digestibility of rumen significantly (P<0.05) deeased with replacing SS in hay diet because
of tannin in sorghum grain silage. Olivera et 8| feported that tannin prevents digestion and
generally causes delaying the digestion whichriagkes more undigested nutrients passed from
the rumen into other parts of the digestive systeM.digestibility in small intestine not showed
significant different, because secrete digestiveegl in the small intestine are limited and the
digestive juices can be digested the limited anmoohnutrients [30]. Also in the small intestine,
the microbial digestion which is the main factordigestion of woody material is not conducted
[31].
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Colon DM digestibility of SS was significantly (P<€®) increased when replaced in diet in 66%
or 100%. As mentioned above, in diets containinghhamounts of sorghum silage, more
undigested food passes into the large intestinen ftbe rumen and small intestine, where
microbial digestion by microorganisms within thegla intestine occurs.

Performance: Results from the presented study (Table 5) showed, @lthough increasing

replacement of sorghum silage with corn silagetéersdiets up to 66% (T3) had not significant
effect on body weight but dietary SS replacementl0§% level (T4) significantly increased

DMI and decreased FCR accompanying a significaclirdein body weight.

Hough et al. [4] reported that the rations contagnéorn silage reduced feed intake in fattened
heifers compared with sorghum silage because aicied palatability of the diet because of the
shape and appearance of corn sil&dereover, it is likely to reduce feed intake in fhiesence

of products resulting from fermentation in the dil@at had a negative impact on eating diets
based on corn silage [32]. On the other hand, dnieeocauses of increased feed intake in diets
based on sorghum silo can be related to high giusothe stem and leaves of sorghum sugar by
microorganisms that are used to reduce pH of ®loww 4 and thus cause increasing the quality
of the silo and on the other hand glucose of salo increase palatability silo sorghum compared
to corn silage [16]. The difference between thaltef different studies can be due to species
and breed of animal experiments, physiological migtstage, the physiological form and
amount of nutrients, conditions and testing differearieties and other environmental factors is
used [25].

High fiber according to the silo sorghum is expdcte increase its level in the diet increased
feed intake and thus weight gain is increasing factbrs such as high fiber, lignin and tannin in
sorghum increased silo food passage rate of gastsbinal tract and digestibility are reduced,
which eventually would be reduced daily gain imatreents of sorghum silage (t3 and T4). On
the other hand increased their feed intake inceetise passage rate of gastrointestinal digestion
materials by microorganisms thus less time to heaweaterial impact on the result of reduced
digestibility and consequently also reduced weggih. Mole and Waterman [33] on 38 animal
research conducted, which was determined that leigtls of tannin (20-10 percent) decreased
the growth rate of sheep was due to reduced dimgistand thus reduce weight gain is.

Whatever digestibility of dry matter is less, thieaunt of material absorbed from digestive canal
will less, and excretion of materials from gasttestinal tract will further that this can affect
daily weight gain and subsequently feed conversatio [34]. DM digestibility is dependent to
content of lignin and crude fiber. There is eviderleat the strong connections between lignin
and many plant polysaccharides and cell wall pnstéiignocellulosic complex) prevents from
digesting carbohydrates or reduces the rate ofstiagge [28]. Differences in food conversion
ratio between different experiments indicate tleatesal factors such as age and breed animals,
initial weight, forage: concentrate ratio, type andlity of food rations and other environmental
factors such as temperature can be over affectdemeersion ratio [13].
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Table 1: Chemical composition of foods used in thexperiment based on 100 percent dry matter

Diet ingredient Dry matter | Protein | Cell wall Cﬁlé:n\/?c”emfgggt Calcium | Phosphorus
corn silage 28.8 7.80 48.90 29.60 0.22 0.20
sorghum silage 25.9 7.38 54.60 38.70 0.21 0.15]
Dried lucerne 89.2 17.20 43.00 32.30 1.4( 0.27
Barley 90.3 10.80 22.00 9.00 0.05 0.30
Wheat straw 89.5 15.25 43.20 17.10 0.12 1.10
Soybean meal 89.3 42.0( 23.1( 12.00 0.35 0.63
Urea 100 280.00 - - 1 ]
Calcium carbonate 100 - 39.839 1
Vitamin & Mineral supplemen 100
Salt 100

Table 2: Composition and components used in dieted tested buffalo calves

_ . Parameters
Diet ingredient (%) 1 > 3 7

Corn silage 0.0 7.80 48.9 296
Sorghum silage 40.0 7.38 546 387
Dried Lucerne 15.00 17.2 430 323
Barley 55.0| 55.0/ 55.9 55
Wheat straw 21.00 21.( 21.0 21
Soybean meal 15.3 15,83 15/]3 153
Urea 7.2 7.2 7.2 7.2
Calcium carbonate 0.4 0.4 0.4 0.4
Vitamin & Mineral supplement 0.4 0.4 0.4 0.4
Salt 0.3 0.3 0.3 0.3
Diet ingredient 0.4 0.4 0.4 0.4
Concentrate (kg) 45.0 45.0 45/0 450

Calculated nutrient content
Metabolizable energy (Mcal/kg DM)| 2.42 2.4 2.37| 2.35

Crude protein (%) 14.37| 14.32 14.26 14.21
Dry matter (%) 65.48 65.10 64.69 64.31
NDF (%) 38.91| 39.70 40.4p 41.21
ADF (%) 22.25| 23.3§ 24.5f 25.19
Ash 590| 6.07| 6.23 6.39
Calcium (%) 0.50| 0.55 0.60 0.6p
Phosphorous (%) 0.4( 0.39 038 0.38

Economic comparison of experimental dietsin experimental diets with increasing levels of
sorghum silage to replace with corn silage, prieelkg of DMI is reduced due to lower prices of
sorghum silage than corn silage. Therefore, becatiggcrease the replacement percentage of
SS with CS, price per kg DMI also reduced.
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Cost per kilogram of live animal weight in parallgith percent substitution SS with CS has
upward path due to the increase in feed conversito. Highest price of a kilogram of animal

body weight is related to T4 (100% SS) is due ghar feed conversion ratio compared to other
treatments. Lowest cost of a kilogram live weightcattle is belonging to the second group
(33% SS) because of its low feed conversion.

Table 3: New forage and silage of corn and sorghugomponents based on 100 percent dry matter
(mean + standard error).

Forage Silage Recovery amount
Diet ingredient Cormn Sorghum Com Sorghum Qorn Sorghum
silage silage
Dry matter 30.20+0.46a 27.50+0.32/b 28.80%0.38 25.90+0.32 b 0.95+0.10 0.94 +£0.004
Crud protein 7.94+0.738 7.63+.072pb 7.80+0.62 a .38%.092 b | 0.93+0.004 0.91 +0.008
Cell wall (NDF) 47.40+0.09a 52.40+0.21}b 48.9®H0a | 54.60+0.19h 0.98+0.004 0.97 +0.005
Cellwal WINOUX ' | 28.0040.104 36.50+161p 20.60:024a 38.70@b.4 0.97:0.06| 0.98:+0.006
emicellulose (ADF)
Ash 6.92+0.4a 7.99 £0.34 1 7.27+0.6 a 8.49 +0.2% H..00+0.17 | 1.00 £ 0.004
pH -- -- 3.84+0.19 3.76 £ 0.035 -- --

2% Values in the same row and variable with no comsuperscript differ significantly (P<0.05).

Table 4: Effect of replacing different levels of cm silage with sorghum silage on dry matter digesthility (DMD)

Parameters 1 2 3 4
DMD in Rumen 65.80+0.24a 64.15+0.40fab 62.9640 bc| 61.41+0.45¢
DMD in Small intestingl 23.64 +0.21|la 24.7 £0.29|a23.98 +0.41 a| 24.87 +0.59|a
DMD in Colon 11.28+0.45h 11.78+0.11b 13.00.@88a | 13.72+0.14a
Total DMD 67.32+0.44a 67.84+0.49ja 65.92+0aD| 63.87+0.42b

2 values in the same row and variable with no comsuperscript differ significantly (P<0.05).

Table 5: Effect of replacing different levels of cm silage with sorghum silage on performance (meat

standard error)

Parameters Treatments
1 2 3 4
Average initial weightl 185.40 + 3.21|a 178.00 +120 187.20+4.20a 177.80+3.80 a
Average final weight 302.41+4.86 4 301.7 £+5.43 a03.88 +5.258 290.87 +4.10/b
Feed intake 6.50 + 0.92b 6.76 £ 0.11ab 6.62 +0.11b7.30 £ 0.11a
Daily weight gain 0.97 + 0.02ah 1.02+0.02ja (97021 ab] 0.94+0.013b
g feed/g gain 6.65 + 0.06b 6.63 +0.12p 6.82 +B.1p 7.45+0.10a |

a0 Values in the same row and variable with no comswperscript differ significantly (P<0.05).

Table 6: Price per kg DMI (dry matter based) and cat per kg live weight of livestock

Parameters 1 2 4
Price of one kilogram of feed intake (RLS) 2180.4168.71| 2159.9| 2147.3
Cost of one kilogram of live animal weight (RLE) 474.8| 14378.5 14708.9 15975.9
CONCLUSION

Dietary replacement of sorghum silage with coragsl significantly increased feed intake but
the best results related to DWG and FCR were obdeirv diet containing 33% SS (T2). Total
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DM digestibility not significantly decreased in they SS replacement up to 66%, so that the
rumen DMD was decreased and while DMD rate of siaadl large intestine increased. Due to
higher feed conversion ratio of sorghum silaget afsone kg of cattle live weight slightly
increased by SS replacement of diet.

Iran is one of the Asian countries that is sustéptio sorghum cultivation and uses silage as a
major source of food for livestock because culgdagreen fodder is not sufficiently available.
Also, more work in these areas is necessary toctafglicable results and study of different
levels and varieties types of sorghum silage,dess in different criteria of feedin@d libitum

vs. restricted), the sex and age of animal and nmaone factors could have contributed to this
variability.
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