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ABSTRACT

The objective of this study was to investigate the effect of partial substitution of clover hay
by tomato vines hay (DTV) at three levels in lamb rations on their growth performance. Twenty-four
Barki lambs with initial weight 28+1.5 kg and aged 6-7 months were randomly divided into four
similar groups (6 lambs in each group) according to their LBW and were used in a feeding trial lasted
97 days. Lambs were fed with 0, 10, 20 and 30% of DTV as instead of CH in ration (T1) that served
as control and the tested rations T2, T3 and T4, respectively. Results indicated that DM, OM and
NFE digestibility did not differ significantly among all groups. Moreover, CP, CF and EE
digestibility were decreased by increasing the levels of DTV in the tested rations. Feeding values of
TDN were significantly (P< 0.05) decreased with increasing levels of DTV meanwhile, DCP values
were not significantly differ among treatments. Daily gain was insignificant decreased with tested
rations T2 and T3, but decreased (P< 0.05) significantly with tested ration T4, in comparison with
those of control one (T1). All blood serum parameters were not significantly affected by the dietary
treatments. The best economic efficiency was associated with tested ration (T3) that having 20%
DTV in replacing with CH. It could be concluded that DTV can be used up to 20% as substitute of
CH in lambs rations, without any adverse effects on productive performance, health status and
reducing the environmental pollution.
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INTRODUCTION

In Egypt, the main problem facing livestock
production is a chronic shortage in feedstuffs with highly
cost of most rations optimally formulating for different
classes of ruminant animals. The lake of feedstuffs is
estimated by 3.1 million tons of TDN per year (Abou-
Akkada, 1998). Although approximately 13.7 to 15.2
million tons of agricultural cellulosic wastes (Hathout
and EI-Noby, 1990) and about 32 million tons of
industrial by- products are annually produced in Egypt
(Agricultural Economics-Ministry, 2014), only less than
one - thirds of these residues are used in ruminant
feeding. So, the agricultural residues and agro-industrial
by-products have been given greater attention by
researchers and policy makers in Egypt (El-Ashry et al.,
2002). Therefore, the challenge for animal nutritionists,
however, is to use such cheaper alternative feeds in livestock
diets (Megersa et al., 2013) without adversely affecting
animal health, productive performance and minimized the
environmental pollution by these residues (Ben-Salem and
Znaidi, 2008; Vasta et al., 2008; Abdel-Magid et al., 2008).
Furthermore, the increasing usage of agricultural or agro-
industrial by-products for feeding livestock could be
successfully reducing production costs and improve
profitability of animal production projects (Asar et al., 2010;
Awawdeh, 2011; Oloche et al., 2018).While under summer
conditions, clover hay have been and still considering one
of the most valuable feedstuffs used for rations formulation
for dairy and beef animals. On the other hand, the annually
production of fresh tomato in Egypt have been reached up
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to 8,625,219.00 tons (FAO, 2012) and most of the
producing amount being directed for processing in tomato
cannery factors, where significantly amount of beneficial
tomato vines by-product are expelled. According to the
findings that reported by Aziz et al., (2020), demonstrated
that the whole tomato plants after harvesting given a high
quality crop by — product but had a lower nutritive value
than that of alfalfa hay, despite such residue relatively had
higher crude protein (13.2%), non fiber carbohydrates
(23.5%) and lower NDF (38.1%) and ADF (26.1%) content.
Moreover, Khogali et al., (2010), concluded that tomato
straw has considered good crude protein content (15.75%)
and can be economically used as a ruminant feed.

The objective of this study is to maximize the
utilization of agricultural waste of tomato (tomato vines) to
reduce the environmental pollution and introduce it in the
formation of an appropriate economic diets to reduce the
cost of animals nutrition.

MATERIALS AND METHODS

The quantity of tomato vines which included leaves,
stems, and some damaged fruits were collected from
Nubaria area and immediately sun dried at the experimental
site at Nubaria animal production research station, animal
production research institute, arc, Egypt for a period up to
30 days by exposing the biomass to ventilation with
continuing turning daily, then cutting by the machine into
suitable length and then randomly samples were taken for
chemical analysis and the dietary treatments of the feeding
trial were prepared to be covering perfectly the nutritional
requirements of lambs growth according to NRC (1990).
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Feeding trial:

Twenty four Barki lambs averaged 6-7 months age
with an average live body weight of 28+1.5 kg were
divided randomly into four similar groups (6 lambs in each).
The feeding trial period was extended to 97 — days using the
randomized complete block design. All groups fed
according to NRC, (1990) allowances for sheep. The control
group (T1) was fed on 60% conventional concentrate feed
mixture (CFM) plus 40% clover hay (CH) as a sole
roughage. Tomato vines hay (DTV) was used to replace CH
at different levels of 10%, 20 and 30% for T2, T3 and T4,
respectively as an experimental tested rations, all rations
were formulated to be isonitrogenous state. Lambs were
weighted biweekly after overnight withdrawal period of
feed and water and their feed requirements were adjusted
accordingly. The offered CFM and roughage either CH or
DTV were adjust biweekly intervals, according to the body
weight changes. Through the feeding experimental period,
amount of offered feeds and its residues for each lamb, were
recorded daily to determine the actual amount of feed
consumed. Mineral blocks and fresh water were freely
available during the day time. Animals were kept under
routine veterinary supervision along the experiment and also
they were injected with vitamins AD3E to cover their
optimal requirements. Animals were fed twice daily at 8 am
and 4 pm. Feed conversion was calculated and expressed as
Kg DM, TDN and DCP required to one kg gain. Economic
efficiency was calculated as the ratio between the price of
live body weight and feed cost. Where, the feed cost, based
on the current price (LE/ton) as CFM, CH and DTV were
3200, 1600 and 150 L.E. respectively and 1kg of live body
weight of lamb=55 LE.

Digestibility experiment:

Four in vivo digestibility trials were carried out with
mature rams (three for each) in order to determine the
nutrient  digestibilities and feeding values of the
experimental rations. Rams were weighted at the start of
each trial and placed in metabolic cages as well as weighted
at the end of the trial. Each digestibility trial lasted 21-d
including the first period 14-days were considered as a
preliminary period and followed by 7- days as a collection
period. Each group was fed one of the experimental rations
that used in feeding trial. Rations were offered twice daily at
9am and 3pm for each lamb. During the collection period,
samples of rations offered and leftover were daily weighed
and representative samples were collected for chemical
analysis. Feces were collected quantitatively once a day for
each ram before the morning feeding. A representative
sample (10% of the daily feces) of daily collected feces was
taken and oven dried at 60°C for 48 hr to determined the DM
content. The dried samples of each ram were thoroughly
mixed, grounded and kept for chemical analysis. Fresh
water as well as mineral salt blocks was freely available for
all time.

Blood samples:

Blood samples from the jugular vein were taken
once from three lambs in each group before feeding in the
morning at the end of experimental period and these samples
were instantly centrifuged at 4000 rpm for 20 minutes.
Blood serum was separated and stored at -25°C until
analysis.

Laboratorial analysis:

The samples of feeds and feces were analyzed for
crude protein (CP), crude fiber (CF), ether extract (EE) and
ash, according to AOAC, (1990) on dry matter basis. While
nitrogen free extract (NFE) was calculated by difference.
Total digestible nutrients (TDN) and digestible crude
protein were calculated according to Maynard et al., (1978)
on dry matter basis. Cell wall was analyzed for neutral
detergent fiber (NDF), acid detergent fiber (ADF) and acid
detergent lignin (ADL) using TecatorFibretic system.
Hemicellulose and cellulose were determined by difference
according to Van Soest, (1982). Blood serum was separated
from the whole blood to determine some blood serum
parameters using commercial kits (Bio-Merieus, lab,
France), following the same steps described by
manufactories as the total protein according to Armstrong
and Carr, (1964), albumin was determined according to
Doumas, (1971) and globulin was calculated by subtracting
the albumin value from the total protein one. The activities
of aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) were determined according to
Reitman and Frankal, (1957).

Pesticide residues analysis

The analytical standards of the tested pesticides
were kindly provided by Central Laboratory of Residue
Analysis of Pesticides, Heavy Metals and Food,
Agricultural Research Center, Ministry Of Agriculture. The
selected analytical standards are: (a)-Halogenated
hypothyroids: Cypermethrin, lambda-cyhalothrin. (b)-
Organophosphorus insecticides: Dimethoate, Malathion.
(c)- Chlorinated hydrocarbon insecticides: HCB, lindane, p,
p'-DDD, p-p' DDE and p-p' DDT. A simple multi-residue
method according to Kadenczki et al., (1992) was applied to
extract several pesticides (chlorinated hydrocarbon,
halogenated pyrothriod insecticides and organophosphate)
from tomato haulms. The principle of this method is based
on having a homogenous sample pulp adsorbed on the
surface of activated florisil to obtain a free-flowing powder,
which is extracted in a glass column with methylene
chloride-acetone (9+1, v/v). The gas chromatograph (GC)
used was HP-5890 Series 1.
Statistical analysis

Statistical analysis was carried out by General
Linear Model procedures (GLM) described in SAS
User’s Guide SAS, (2003). Differences among treatment
means were separated by Duncan's New Multiple-Range
Test Duncan, (1955). The model used was: Yij= p+Ti
+eij where as Yij= the observation of the parameter
measured ij, u= the overall means of Yij, Ti= effect of i
(treatments), eij =the experimental random error.

RESULTS AND DISCUSSIONS

Chemical composition of experimental rations and its
ingredients'

The chemical composition of the CH, DTV CFM,
and calculated chemical composition of the experimental
rations are presented in Table (1).The chemical composition
of DTV showed a markedly higher content of DM, CP, CF,
EE, Ash and fiber fractionation and lower contents in OM
and NFE than those of the corresponding values in CH.
Concerning the CP content of DTV, its value was higher
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than that of CH by 18.60%, while NFE content of DTV was
lower than that of CH by 22.94 %.In comparisons with the
previous studies, El-Sayed et al.,(2012) determined the
chemical composition of tomato vines hay and found that
DM, CP, EE, CF and NFE were 89.66, 14.88, 1.85 43.59
and 30.71%, respectively. While, Hassan et al., (2010)
mentioned that DTV contains low level of CP (7.83%) and
high level of CF (42.75 %), which probably considered as
limiting factors in animal feeding. On the other hand, Azizi
et al., (2020) reported that whole tomato plant (WTP) had
similar values respectively CP and NDF contents to that of
alfalfa hay, while the percentages of ADF% and non — fiber
carbohydrates were markedly lower with alfalfa hay than
those of (WTP), and the vice versa was occurred respecting
lignin and ash contents. The nutritive value of crop residues
depends on many factors such as type of soil and fertilizers
used and other factors (Mahmoud et al., 2003). Regarding
the nutritive value of the CH in the present study;, it had better
quality than that used by (CLFF, 2001, Abdou, 2011 and
Zedan and Khattab, 2017).Moreover, Fayed, et al.,(2019)
reported that chemical composition of berseem hay on DM
basis was 12.67, 24.81, 1.62, 53.48 and 7.73 for CP, CF, EE,
NFE and Ash, respectively. Whereas, the corresponding

values of clover hay were recorded by Rahmy et al., (2019)
as 16.80, 19.42, 4.25, 48.21and 11.32% on DM basis,
respectively.

Concerning the chemical composition of the
experimental rations ever so slightly differences among
them in respect of all nutrient contents were observed (Table
1). Results indicated that slightly increases in CF,EE ,Ash
and fiber fractionation contents with decreases in OM and
NFE contents with increasing replacement level of DTV
compared to control ration. These results may be due to
higher content of CF and ash and lower NFE content in
DTV compared with those of CH. On the other hand,
according to the design of the trial, CP content showed slight
change among rations due to amount of DTV intake. Crude
fiber fractionation slightly increased due to the inclusion of
DTV in the tested rations. On the other hand, in the
experimental rations, NDF percent ranged from (36.78 to
39.22 %), which is consider good quality rations for lambs.
This observation may be explained according to the findings
of Van Soest, (1965) when the NDF concentration lies
among 50 to 60% of the ration as DM, fiber mass appears to
act as a limiting factor for production results in inhibit feed
intake.

Table 1. Chemical analysis and cell wall constituents of the CFM, CH, DTV and experimental rations (% on DM

basis).

Item CFEM CH DTV T1 T2 T3 T4

DM 90.30 87.88 94.99 89.33 90.04 90.75 91.47
oM 93.80 92.30 86.13 93.20 92.58 91.97 91.35
CP 14.90 13.28 15.75 14.25 14.50 14.75 14.99
CF 15.86 30.75 32.22 21.82 21.96 2211 22.26
EE 3.45 1.15 1.85 253 2.60 2.67 2.74
NFE 59.59 47.12 36.31 54.60 53.52 52.44 51.36
Ash 6.20 7.70 13.87 6.80 7.42 8.03 8.65
NDF 26.92 51.58 59.71 36.78 37.60 38.41 39.22
ADF 14.30 31.36 36.42 21.12 21.63 22.14 22.64
ADL 11.50 6.67 9.28 9.57 9.83 10.09 10.35
Hemicellulose 12.60 20.22 23.29 15.65 15.96 16.26 16.57
Cellulose 2.80 24.69 27.14 11.56 11.80 12.05 12.29

CFM: Concentrate feed mixture (37% yellow corn, 6% soyabean meal, 25% wheat bran, 25% undecorticated cotton seed meal, 4.50% molasses,
1.3 % limestone 0.7% salt, 0.5% mineral mixtures), CH (Clover hay) DTV (Dry Tomato vines) T1 ( Ration contain 100% CH), T2 (Ration contain
10% DTV replaced from CH), T3 ( Ration contain 20% DTV replaced from CH) and T4( Ration contain 30% DTV replaced from CH).

Nutrients digestibility and feeding values:

The results of nutrient digestibility and feeding
values are given in Table (2). Results indicated that the
digestibilities of DM, OM and NFE did not differ
significantly among all the experimental rations.
Digestibilities of CP, EE, CF and fiber fractionation were
significantly (P<0.05) decrease with increasing the level of
DTV inthe tested rations. Similar findings were obtained by
El- Sayed et al., (2012) who reported that nutrient
digestibilities of ration included tomato vines hay fed to
dairy cows were significantly higher (P<0.05) compared
with those fed rations contained tomato vines treated with
fungi, but did not differ significantly with rations contained
tomato silage either untreated or treated with bacteria or
dried yeast. Khogali et al., (2010) found that the CP and CF
digestibilities were higher (P<0.01) while digestibilities of
DM, OM, EE and NFE did not significantly affect by
replacing tomato straw by groundnut hay in sheep rations.
Hassan et al., (2010) reported that all nutrient digestibilities
and feeding values as TDN and DCP were improved with
DTV ration compared with those of tomato fresh ration. On
the other hand, Talha et al., (2005) found that of CP

digestibility was higher with control ration that included
berseem hay ad lib compared with those of other rations that
having groundnut vines hay ad lib which may be due to the
botanical nature, stage of growth at harvest and other
agronomical factors. In relation to this point, Botts et al.,
(1979) reported that nitrogen digestibility was reduced from
72 to 63% by decreasing CP from 18 to 14%. On the other
hand, the improvement of CP digestibility in clover hay
ration (Table2) may be due to increasing of production rate
of microbial protein in the rumen that enhanced by more
degradable nitrogen in the form of NH3-N or to the
complementary effect of undegradable dietary protein and
microbial protein (@rskov, 1982). The CF digestibility was
significantly (P<0.05) decreased with increased DTV with
(T3 and T4) rations than that of T1 and T2 in which
significant difference between them. The decreasing in CF
digestibility with increased DTV may be associated with
increased the ether extract (EE) level in these rations.
Similar observations were reported by Fouad et al., (2003).
Also, Mostafa et al., (2020) reported similar observations
about the factors that can be affected on CF digestibility.
Results here are in agreement with the findings obtained by
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these investigators who suggested that the decreases in
ruminal digestions of NDF and ADF might be associated
with reducing the activities of fiber degrading enzymes in
ruminal digesta (Hussein et al., 1995). Also, MacZulak et
al.,, (1981) stated that growth of major fiber degrading
bacteria species was inhibited by increasing fat content in
rations. Moreover, Palmquist, (1988) stated that increasing

fat content of the ration is governed by its effects on rumen
microbial activities and the digestibility of CF. In matching
with this trend, El-Bedawi, (1995) found that digestion
coefficients of cell wall contents were decreased
significantly (P<0.05) with increased DTV in rations of
lambs.

Table 2. Digestion coefficients and nutritive values of experimental rations fed to Barki lambs

Item T1 T2 T3 T4 P-value
Digestion coefficients (%).

DM 72.84+0.31 72.88+0.08 72.88+0.41 72.26+0.81 0.13
oM 74.49+0.41 74.58+0.14 74.83+0.28 74.58+0.61 0.72
CP 72.98+0.272 71.760.41° 70.22+0.90°¢ 69.44+0.48¢ 0.0001
CF 73.70+0.382 73.61+0.22°2 72.80+0.74° 72.14+0.37°¢ 0.0001
EE 74.35+0.712 70.44+0.10° 70.51+0.26° 70.96+0.27° 0.0001
NFE 72.4610.81 71.87+0.38 72.30+0.68 71.8740.51 0.42
Cell wall constituents' %.

NDF 64.70+1.672 63.90+0.10° 62.80+0.68° 61.90+0.60¢ 0.0001
ADF 65.77+.672 64.87+1.11° 63.90+0.83° 62.80+0.64¢ 0.0001
ADL 8.54+.44° 7.98+0.40° 7.14+0.78° 6.68+0.40¢ 0.0001
Hemicellulose 77.90+.61° 76.89+0.80° 75.60+0.58°¢ 74.18+0.70¢ 0.0001
Cellulose 78.10+.63° 77.90+0.16° 76.18+0.64°¢ 75.19+0.68¢ 0.0001
Feeding values (%).

TDN 69.65+0.18 2 68.53+0.13° 67.98 £.63° 67.13+.63¢ 0.001
DCP 10.40+0.09 10.41+0.11 10.36+.63 10.41+0.11 0.93

Means within rows with different superscript are significantly different (P<0.05).

The feeding values (%) of the tested rations in term
of TDN and DCP are presented in Table 2. The overall
effect of different substitution levels of tomato vines hay on
nutrient digestibilities were precisely reflected on the
feeding values of the tested rations. Also, data of feeding
value as TDN indicated that its value tended to significant
(P<0.05) decreased with increasing the level of DTV (from
zero up to 30%). While, Khogali et al., (2010) found that
improvement of TDN as a result of sheep fed tomato straw
vs. groundnut vines hay as a source of roughage in their
rations. While, DCP value did not significant affected as
inclusion the level of DTV in lambs' diets. This might be due
to the isonitrogenous state where the experimental diets
were formulated according to the experimental design.
These results are matched with those suggested by EI- Sayed
etal., (2012) who reported that the digestibility and feeding
values of rations that contained the tomato vines as fresh or
hay had relatively lower values compared the corresponding
values of the residual free one. On the other hand, the lowest
nutrient digestibilities and feeding values of 30% tomato
vines hay ration could be due to the negatively influences of
pesticide's affect on alteration of the normal rumen bacterial
population (Lowrey et al., 1969), or the effect on metabolic
hormones regulation that consequently interacted
thoroughly with metabolic process (Rawlings et al., 1998)
and malabsorption of gastrointestinal tract nutrients by
alternating motility or pathological lesions in the
gastrointestinal tract.

Concentration of pesticides residue and total PCBs
(ppb) of the ration feeding:

The concentration of pesticides residues in the
rations are presented in Table (3). Results showed that no
risks due to using the dried tomato vines in the tested rations
as they were free from a toxic level of the pesticide residues,
as shown in Table (3). Actually due to exposing tomato
vines after harvesting the crop over relative long period for
sun dried at a temperature degree more than 37C°, where it

could be sufficient to get rid of any pesticide residues. Also,
pesticides can get rid of throughout many ways, including
thermal collapse and by biological decomposition (Zeidan
and Abd EL-Megeed 1995). Additionally, bacteria and
fungi had the capability to produce a group of enzymes
which can hydrolyse most of organophosphoric (Juliet et al.,
1998).

Table 3. Concentration of pesticides residue (%) and
total PCBs (ppb %) of the rations fed to Barki
lambs (on DM basis).

Item T4 T3 T2 T1

Cypermethrin 0.03 0.07 0.04 0.04
Dimethoate 0.001 0.01 0.01 0.001
Malathion 0.02 0.06 0.05 0.03
HCB” N.D N.D N.D N.D
Lindine N.D N.D N.D N.D
Total DDT N.D N.D N.D N.D
Total PCBs 0.06 0.1 0.05 0.1

HCB" Hexachlorobenzene

Blood serum constituents

Data in Table (4) revealed that different levels of
DTV had no absolutely impact on total proteins, albumin
and globulin concentrations. Serum TP and its fractions are
considered as biological index reflecting health and
productive performance of animal (Singh and Jha, 2009).
These results are similar with those found with Hassan et al.,
(2010) who indicated that blood metabolites of dairy cows
did not affected with fed rations contained either DTV or
tomato vines in fresh form respecting (total protein, albumin
and globulin). On the other hand, normal physiological
range of total protein and albumin according Puls, (1988)
were (6-7.9 g/dl) and (2.3- 3g/dl), respectively. Regarding
live measurements, results indicated that insignificant
differences among groups respecting ALT and AST were
observed. On other studies, Hassan et al., (2010) and El-
Sayed et al., (2012) recorded that serum AST was
significantly (P<0.05) lower and ALT did not affect with
dairy cows fed of DTV ration in comparison with those fed
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the tomato vines fresh ration. All of the blood parameters
assessed in the present study were within the healthy normal
ranges for sheep Kaneko et al., (1997).

Table 4. Blood serum parameters of Barki lambs fed
experimental ration.

Item T1 T2 T3 T4

Total protein (g/dl)  7.33+041 7.11#027 6864029 668+0.36

Albumin (g/dl) 3562023 3544013 3562013 355:0.13
Globulin (g/dl) 377013 357:005 3302005 313005
AST (UIL) 33014254 33014272 33114272 33004272
ALT (U/L) 19.85+1.25 2009+1.43 21.35+143 21.18+1.43

d*eMeans within rows with different superscript are significantly
different (P<0.05).
Productive performance:

Data of daily feed intake, total live body gain, daily
gainand feed conversion ratio of lambs fed the experimental
rations are presented in Table (5).

Feed intake and feed conversion:

Results concerning the daily feed intake indicated that
feed intake that expressed as DM, TDN and DCP of Barki
lambs did not significantly affected (P<0.05) by the different
levels of DTV in their rations. Inclusion of different levels of
DTV in lambs rations led to slightly increase DMI and DCPI
with increasing the levels of DTV, while TDNI being the vice
versa trend. Improved intake and utilization of low-quality
roughages in turn can be led to improve BW gain, body
condition, reproductive efficiency, and weaning weight of
calves (Clanton, 1982; Cochran et al., 1986; DelCurto et al.,
1990). In relation to this point, Sarwar et al., (1991) reported
that dry matter intake has an inverse relationship with the
digestibility of any feed for cattle. Also, some researchers
demonstrated that consumption of feed was inversely linked
to energy level in the ration (Sayed et al., 2009 and Abbasi et
al., 2012). Similar results are reported by El-Sayed et al.,
(2012) who found insignificant differences in DM intake
among different rations which contained tomato vines in fresh
form, untreated tomato vines hay or treated by fungi or tomato
vines silage alone or with bacteria or with dried yeast in cows.
While, Hassan et al., (2010) stated that feed intake was higher
(P<0.05) with cows fed DTV rations than those fed on tomato
vines fresh form ration. Otherwise, these results are in
disagreement with the findings obtained by Khogali et al.,

(2010) who reported that tomato vines hay as a sole roughage
source for lambs consuming 250 g of CFM had negative
effect on DMI compared with those fed groundnut one.

Feed conversion that expressed as kg DM, TDN and
DCP per kg gain are present in Table (5). Feed conversion as
DM: gain was significantly (P>0.05) decreased with
increasing levels of DTV in the lamb rations compared with
those of control one. These results are inconsistent with those
obtained by Khogali et al., (2010) who found that feed
conversion as kg feed/kg gain was 9.86vs 7.69 when
Sudanese desert lambs fed on tomato fruitless dried plants or
groundnut hay, respectively as roughage plus 250g CFM. On
the other hand, there were no significant differences in feed
conversion as kg TDN or DCP per kg gain compared to those
of control ration.
Live body weight and live body gain

Data of initial live body weight, final live body
weight, and daily weight gain are presented in Table (5). It
could be observed that lambs fed ration contained 30% DTV
(T4) was recorded the lowest total weight gain (p< 0.05),
while, those fed the control ration (T1) showed the highest
values. Whereas, there were intermediate values for lambs fed
T2 and T3 rations. Also, results showed that daily weight gain
were significantly (P<0.05) lower with lambs fed T4 than
those of other rations (T1, T2 and T3), while the final body
weight was only significant lower with the tested ration (T4)
than that of control one (T1), being the differences were non
significant among tested rations (T2 and T3) and T1
(control). Also, data showed that replacement DTV for
CH at levels of 10 and 20% in lambs ration recorded in
significant differences between them and control. All the
previous characteristics of the tested experimental rations, i.e.
chemical composition, digestibility, feeding values and feed
consumption were closely reflected on the daily weight gain.
In comparative study, Khogali et al., (2010) reported that
daily gain was significant (P<0.05) decreased when lambs
fed rations containing DTV as a sole roughage in comparison
with those fed groundnut vines ration. Also, El- Sayed et al.,
(2012) showed that milk yield was significant (P<0.05) lower
with dairy cows fed DTV as sole roughage than those fed
tomato hay treated by fungi

Table 5. Feed intake, daily gain and feed conversion of Barki lamb fed on the experimental rations.

Experimental rations

Item T1 7 T3 T4 Pvalue
Daily feed intake (g/d/h)

CFM 611.33 611.33 611.33 611.33

CH 404.25 303.19 202.12 101.06

DTV 0.00 109.24 218.48 327.27

T.DMI 1015 1023 1031 1039

T.TDNI 706.95 701.06 700.87 697.48

T.DCPI 105.56 106.49 106.81 108.16

Growth performance

Initial weight (Kg) 29+0.36 29+0.14 28+0.65 29+0.25 0.47
Final weight (Kg) 50+0.58? 49+0.58 48+0.28% 47.50+0.29° 0.04
Total gain (Kg) 21+0.582 20+0.58% 20+.78® 18.50+0.29° 0.05
Daily gain (g) 21745772 206+1.732 206+1.752 191+0.58° 0.004
Feed conversion

Kg DM/ Kg gain 4.70+0.034¢ 4.97+0.49° 5.00+0.05P 5.44+0.042 0.001
Kg TDN/kg gain 3.26+0.14 3.40+0.07 3.40+0.04 3.65+0.07 0.18
Kg DCP/kg gain 0.49+0.01 0.52+0.02 0.52+0.02 0.57+0.02 0.10

& Means within rows with different superscript are significantly different (P<0.05).
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Economic efficiency:

Data related to economic evaluation are presented in
Table (6). Results indicated that total daily feed cost was
2.90, 2.74, 2.57 and 2.40 LE for rations T1, T2, T3 and T4,
respectively. The 30% DTV ration had the lowest feed cost
by 17.24% compared with that of control group. The values
for economic efficiency were 4.08, 4.14, 4.41 and 4.38 for
T1, T2, T3 and T4 rations', respectively being the best
efficiency was associated with the T3. Similarly, the results
from previous studies Khogali et al., (2010) stated that
feeding tomato straw or groundnut hay as a source of
roughage in Sudanese desert lambs ration was economical
Also, these findings are in agreement with the results of the
previous economic evaluation by Abbas, (2013) who
reported that tomato vines hay as a source of sole roughage
for dairy cows could be used more economically compared
with tomato vines in fresh form and tomato vines silage
alone or treated with bacteria.

Table 6. Economical efficiency of the experimental
ration fed to Barki lambs.
Experimental ration

Item TI T2 T3 T4
DM intake, (g/head/day) as fed:

CH 460 345 230 115
DTV 000 115 230 345
CFM 677 677 677 677
Auv. Daily gain (g) 217 206 206 191
Price of daily gain, L.E 11.88 11.33 11.33 1051
Total daily feed cost (LE) 290 274 257 240
Net Revenue (LE/ head/ day ) 898 859 876 811
Economic efficiency*(%) 410 414 441 438

The price of feedstuffs and products: CFM = 3200 L.E/ ton, DTV =150
L.E/ton, CH=1600 L.E/ ton, 1kg LBW=55 L.E.
Economic efficiency*= price /kg LBW/Feed cost (L.E/kg gain).

CONCLUSION

It could be concluded that, there are a good
possibility of utilizing the DTV up to 20 % in substitution
for clover hay as a cheap roughage source for feeding lambs
without any negative effect on their growth performance.
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