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This experiment was conducted to study the possibility of wheat bran
replacement by biologically treated potato vines (BTPV) at level of 50%or
100% in growing New Zealand White (NZW) rabbit diets to study its effects
on growth performance, nutrients digestibility, carcass characteristics and
economic efficiency. Sixty three weaned New Zealand White rabbil, six
weeks old with an average live body weight from 750 to 780 g were
randomly divided into seven groups (nine rabbits each). Each group was
divided into three replicates, (three rabbits each). The result showed that
degradation of glycoalkaloids was more efficient when Lactobacillus
acidophilus + Trichoderma viridi were incubated on potato vines at 30°C for
21 days. Data showed that rabbits fed diets containing 50% biologically
treated potato vines (BTPV) by (Trichoderma viridi, Lactobacillus
acidophilus and Lactobacillus acidophilus + Trichoderma viridi) or 100%
biologically treated potato vines (BTPV) by Lactobacillus acidophilus had
the best live body weight, body weight gain, feed conversion, digestion
coefficient, nutrient value and the best weight of empty carcass and dressing
percentage at 14 weeks of age when compared with the control or other
groups. Groups fed 50% or 100% BTPYV by lactobacitlus achieved the
highest economic efficiency and relative economic efficiency. The results
indicated the feasibility of using biological treated potato vines with to
replace wheat bran at levels of 50 or 100% in pelted diets for growing rabbit
to reduce fed costs without harmful effects.

Key words: Biologically treated, potato vines, glycoalkaloids, wheat bran,
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The shortage in feedstuffs is considered the main problem facing the
development of animal production, in Egypt,. Mean time, there are large quantities of
non- utilized residues of crops , vegetables and fruits such as potato vines, pea vines,
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watermelon leaves and tomato leaves.

Vegetable leaves are the cheapest contents of essential amino acids, vitamins
and minerals. But, the presence of inherent toxic factors or anti-nutritional
components in plants is considered one of the major obstacies in harnessing the full
benefits of the nutritional value of plant foods and vegetables (Lewis and Fenwick,
1987). Nightshade Family (Solanaceae) include  Tomatoes (Lycoperscion
esculentum), potatoes (Solanum tuberosum) and eggplants (Solamum melongena)
leaves contain glycoalkaloids that are toxins .Mechanisms of steroidal glycoalkaloid
toxicity in humans and mammals are similar and generally of two types: (1)
inhibition of acetyl-cholinesterase and butryl-cholinesterase activities in the central
nervous system and (2) disruption of cell membranes in the digestive system
(Krasowski et al., 1997). Glycoalkaloids concentration in the foliage of the Solanum
species was estimated to be between 110 and 890 mg/100 g fresh weight
(Vaananen,2007). Solanum species have been analyzed for glycoalkaloids o
solanine, o chaconine, o tomatine, demissine, solamargine, and solasonine
(Schreiber, 1968). Therefore, methods like as physical, chemical, physicochemical
and biological treatments are essential for improving the nutritive value of such by-
products. Some disadvantages of these methods, such as mutritional loss, sensory
quality reduction and high cost of equipment, have limited their practical applications
{(Gowda er al., 2007). However, the biological treatments are used to reduce anti-
nutritional factor by using certain fungi, such as 4. parasiticus, in degrading
aflatoxins, possibly through fungal peroxidases. Fermentation with yeasts has also
found to be effective in destroying patulin and rubratoxin B (Lopez-Garcia and Park,
1998). Also, Oda er af. (2002) reported that filamentous fungi which have been
isolated from potato sprouts is able to produce an enzyme has degrading ability to
glycoalkaloids. !

The present study was carried out to examine:

1-The possibility of glycoalkaloids antinutrional factors reduction in vegetable crop
residues (such as, potato vines) by using biological treatments.

2-The possibility of replacing wheat bran by biological treated vegetable residues
(potato vines) up to 502 or 100% in growing NZW rabbit diets and its effect on
their growth performance, digestibility, nutritive value, and carcass quality as well
as the economic feasibility.

MATERIALS AND METHODS

The experimental work of this study was carried out at El-Kanater El-
Khayria, Kalyubia Governorate, Poultry Research Station, Animal Production
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Research Institute, Agricultural Research Center, Ministry of Agriculture, Egypt,
during the period from 12 October till 12 December 2009. The microbiological
studies and chemical analysis were conducted at the Microbiology Laboratory of By-
Products Research Departiment, Animal Production Research Institute, Giza, Egypt.
Potato vines were obtained from El-Menoufia Govemorate. The green potato vines
moisture content was reduced by sun-drying from 85% to 9-10% during summer
season, then ground by hammer mill and kept for subsequent prdessing. Fungi
(Trichoderma viridi), Bacteria (Lactobacillus acidophilus) were the microorganisms
for biological treatment.

The biological treatments:
Fungal strain (Trichoderma viridi) was obtained from the Microbiology
Laboratory of By-Products Research Department, Animal Production Research
Institute, Giza, Egypt. Inoculate of fungi were prepared by inoculating 250ml
Erlenmeyer flasks containing 50ml of media (Nutrient glucose broth) in medium that
autoclaved at 121°C for 15 minutes. The cooled sterilized medium was inculcated
with 3 days age culture, and then incubated in a rotary shaker 150 rpm at 30°C for
48hrs. Sterilized ten liter Frlenmeyer flasks containing 8 liter of nutrient glucose
broth medium and the flasks provided by aeration pump to facilitate aeration. The
resulted culture was harvested and counted (2x106 cell/mi for Trichoderma viridi),
Bacteria (Lactobacilius acidophilus) strain was obtained from the Dairy Technology
Department, Animal Production Research Institute, Giza, Egypt. The Inoculate of
bacteria was prepared by inoculating lliter Erlenmeyer flask containing 500 ml
sterile Milk Permeate Medium and 0.01% yeast extract .The flasks were inoculated
with 1% of freshly prepared culture. Maximum growth of the bacteria was obtained
after 72h. Then inoculated into 10-liter Erlenmeyer flasks containing 8 liter of Milk
Permeate Medium and the flasks was provided by aeration pump to facilitate
aeration, the resulted culture was harvested and counted 4x10’celiml for
factobacillus acidophifus). Potato vines were separately packed in nylon bags after
providing water then inoculated with 7
1-The Fungus culture (concentration was 2x10°cell/ml for Trichoderma viridi)
2-The Bacterial culture (concentration was 4x107cell/ml for lactobacillus
acidophilus).

3-The Bacterial culture and Fungus culture and incubated at 30°C for 21days then
fermented potato vines was dried at 60°C over night and ground. Then samples
were taken to determine glycoalkaliods level according to Sabri et af. (1973).

Diets and treatments:
Seven experimental diets were formulated, the first was representing the
control diet (C) without adding potato vines while the other six diets were
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represented 50 or 100% of biologically treated potato vines replacing wheat bran as
shown in Table 1. All the experimental diets were formulated to be iso-nitrogenous
and iso-caloric, and to meet all the essential nutrient requirements of growing rabbits
according to NRC (1977). Chemical analyses of non treated potato vines and
biologically treated potato vines (BTPV) are presented in Table 2, while composition
and chemical analyses of the experimental rations are presented in Table 1. Sixty
three weaned New Zealand White (NZW) rabbits, six weeks old with an average live
body weight from 750 to 780g were allotted randomly to seven groups (nine rabbits
each). Each group was divided into three replicates, (three rabbits each). All animals
were receiving control diet for one week before the start of the experimental period.
Feed and water were offered ad libitum.

Growth performance:

Feed intake and weight gain were recorded weekly, while feed conversion
was calculated accordingly as gram of feed against gram of gain. The experimental
period lasted for 8 weeks. At the end of the experimental period, a digestibility trial
was conducted to determine the digestibility coefficient of the nutrients according to
Fekete (1985). Also, 3 animals from each group were slaughtered to study carcass
characteristics. Head, heart, kidneys, and liver were weighed and dressing percentage
were calculated according to Steven ef of. (1981).as follows: _

Dressing % = dressing weight x 100 /pre slaughter body weight.

Where dressed weight = weight of empty carcass with head.

Chemical analysis:

Chemical analyses for determuning moisture, CP, CF, EE, NFE and ash for
feed, meat and feces were done according to the methods recommended by A.O.A.C
(1990). Fiber fraction, neutral detergent fiber (NDF), acid detergent fiber (ADF) and
acid detergent lignin (ADL) were determined according to Van Soest ef of (1991).

Statistical analysis:
The experimental data were analyzed using general lincar model using
ANOVA procedures of SAS (1999). Means were separated using Duncan’s (1955).
Multiple range tests when the main effect was significant. using the following model:
Y= |.L+Tj+cij.
Where: u= Overall mean of Yj. T; = Effect of treatment, I = (1.....7).e; =Random
error . .
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Tablel.Composition and chemical analysis of the experimental diets (on

DM basis).
BTPV(%) BTPV(%) BTPV(%)
Ingredients Control Tricho.Vir. Lacto. Acid. Lacto.Acid+Tricho, Vir.
100 50 100 50 100
Clover hay 3200 32.00 32.00 32.00 32.00 32.00 32.00
Yellow corn 22.00 22.00 22.00 22.00 22.00 22.00 22.00
Soybean 13.00 13.00 13.00 13.00 13.00 13.00 13.00
meal
Wheat bran  28.00 14,00 eee— 14000 e 1400 e
T.Potate - 1400 . 28.00 14.00 28.00 14.00 28.00
vines -
Molasses 3.00 3.00 3.00 3.00 3.00 3.00 3.00
CaCO} 1.00 1.00 1.00 1.00 1.00 1.00 1.00
salt 050 0.0 0.50 0.30 0.50 0.50 0.50
Premix* 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Chemical analysis (%)
DM 88.5 882 88.5 88.8 88.7 89.0 88.4
oM 893 87.8 87.1 88.2 87.7 87.6 87.1
cp 16.25 16.68 16.9 16.5 16.8 16.45 16.8
CF 13.4 12.73 123 13.06 13.05 12.5 12.7
Ash 10.7 12.2 12.9 11.7 12.2 12.3 12.9
EE 2.52 2.49 2.49 2.46 2.43 2.04 2.71
NFE 45.63 441 4351 4508 44.2 45.71 43.29
Calculated digestible energy (DE}
DE(Kcalkg)** 2507 2329 2543 2518 2519 2536 2530

*Each kg of Vitamins &Minerals mixture contains: Vit 4 2.000.000 TU, Vitp; 150.000 ICU,
Vit 8.33g, Vit. ¢ 0.33 g, Vit. 5, 0.33g, Vit. », 1.0g, Pantothenic acid 3.33g; Nicotinic acid,
30.00g; Vit g, 2.00g; Vit gz 1.7 mg, Folic acid 0.83gBiotin 33 mg, Cu 0.5g, choline
choloride 200mg,Mn 5.0g, Fe 12.5g, Mg 66.7mg, Co 1.33 mg, Se 16.6 mg, Zn 11.7g,lodine
16.6 mg and Antioxidant, 10.0g.

** DE calculated according to Cheek, (1987).DE = 4.36 - 0.0491 X NDF %.

NDF % = 28.92 + 0.657 X CF%

RESULTS AND DISCUSSION

Chemical composition:

The results in Table 2, showed that biological treatment had positive effects
on improving the nutritive value of potato vines, since the protein and fat contents
were increased. Ash content was increased as well. Increasing ash content may be
attributed to the growth or degradation of organic matter of potato vines by
microorganism in one hand and concentration of ash on the other hand (Fatma,
1998). Reduction in NFE could be related to the consumption of carbohydrates
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Table 2. Chemical analysis of non-treated and biologically treated Potato
vines {on DM basis).

Items Non treated BTPY BTPV BTPV
%o potato vines Triche. Vir, Lacto. Acid. Lacto. Acid+ Tricho, Vir,
DM 923 91.79 91.88 91.7
oM 73.79 67.9 67.6 67.18
CF 12.2 9.48 10.25 10.53
CP 15.8 18.8 18.5 19.25
EE 1.66 1.85 2.46 1.95
Ash 26.21 321 324 32.82
NDF 31.2 29.74 30.72 30.12
ADF 2296 20.2 221 20.71
ADL 6.89 6.84 6.89 6.74

by the microorganism as energy sources for their growth and multiplication. Martin
(1977} stated that many bacterial genera are capable of utilizing steroids as a sole
carbon and energy source, there by deprading steroids completely to carbon dioxide
and water. These results were confirmed by those reported by Villas-Bdas ef al.
(2002). who reported that, biological treatment is used for increasing the nutritional
value of many by-products, because they have significant concentrations of simple
carbohydrates, such as mono-and disaccharides.

Glycoalkaloids content:

The result of glycoalkaloids content of non-treated potato vines was found to
be 221.01 mg/100g dry vine as shown in Table 3. In this respect, Nicholson e af.
(1987) found that the total glycoalkaloids levels in dry potato vines were 184 mg and
224 mg /100 g dry vine. Results given in Table 3 showed that glycoalkaliods content
of potato vines as aftected by (Trichoderma virdi), (Lactobacillus) and flactobaciilus
+ Trichoderma) were reduced to be 80.2, 73.6 and 56.2 mg/100g dry vines
respectively. In this respect, Pilnik and Voragen (1993) found that Trichoderma.
harzianum or T reesie, Aspergillus aculeatus, A.awamori, A. orvzae, Alaponicus or
A. nigerand Fusarium sp. produce enzyme rhamnosidase. Which is Bushway e of
(1990) able to liberate the Rhamnose units from both alpha-solanine and alpha-
chaconine (both being glycoalkaloids present in potato). And also, Keukens er «f,
(1995) stated that removal of either of the rhamnose molecules from g-chaconine.
destroys the ability of e-chacomine to disrupt membranes and so is likely to represent
a detoxification event. Moreover, Vesela ef af. (2003) found that 1.4-2.24x10*
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Table 3 Glycoalkaloids content in non-treated and biologically treated

potato vines.
BTPV
Items Non treated BTPV Lacto. BTPV
%o potato vines Tricho,vir. Acid.  Lacto.Acid + Triche. Vir.
Glycoalkaloid
s mg/100gdry 221.01 80.2 73.6 56.2

potato vines

CY¥UMml of Lactobacillus plantarum 976H degrades glycoalkaloids at temperature of
30°C for120h.

Growth performance:

As shown in Table 4, feeding growing rabbits on diets containing
50%BTPV by (Tricho, Lacto., and Lacto.+ Tricho)) and 100% BTPV by Lacto.
were significantly (P<0.05) increased the average final weight and average daily
weight compared with the control group. These results are in disagreement with
Abbott et al. (1990) who found that average final live body weight and average
daily weight gain of mice did not significantly differ among groups fed diets
containing fungal detoxified jojoba meal diets or jojoba meal detoxified with
enzymes. In contrary, feeding animal biologically treated vegetable waste gave good
results in the final weight and daily gain (Surzhilska e af 1986; Fatma, 2005). Zaza
et al. (2005) found that average final live body weight and average daily weight gain
of rabbits showed no significant differences among groups fed non-treated grape
pomace or biologically treated grape pomace by (Candida wtilis and Rhodotorula
glutinis) replacing clover hay at levels of 25 or 50% of the control. Regarding feed
consumption values, rabbits fed on diets containing 50% or 100% BTPV consumed
significantly (P<0.05) less feed than control group. However, results of feed
conversion rtatio revealed that, rabbits fed on diets containing 50% BTPV by
(Tricho., Lacto.and Lacto.+Tricho.) and rabbits fed on diets containing 100%
BTPV by lacto. were significantly (P<<(.05) better than the control group. Similar
results were reported by Abbot ef al, (1990) and Verbiscar ef af (1981) with fungal
detoxitied jojoba meal. Nicholson ef al. (1987) found ﬂlats‘ﬂ‘@ sheep and goats
were fed potato vine silage, no problem with palatability or adVerse effects of the
glycoalkaloids in the vines was detected. Kumprecht e a/ (1985) and Alwash and
Dafaee(1987) reported that biological treatment improved feed efficiency for
different tested animals. El-Katcha efal. (1988) found that kemzyme supplementation
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Table 4. Effect of biologically treated potato vines on growth performance
of New Zealand White rabbits.

Items Control BTPV{%) BTPV (%) BTPV(%)
()] Tricho.vir. Lacto.Acid. Lacto.Acid+Tricho.Vir
50 100 50 100 50 100
Initjal 780.7 758.06 760.1 750 764.06 760.3 760.1

L.B.W. (g) +24.4 +19.0 175  +14.7 =166  +9.75 +7.21
Final L.B.W. 18853" 19553 1907.3® 1967.2* 1951.3* 1962.5° 1902"

(g +11.08 +9.75 +10.3 +103 +9.75 =8.37 +12.5
Averagedaily  197°  213° 204" 21.7% 212  214° 20.3"
gain/ (g) +026 2048 035 040 4003  =0.23 £0.15

AverageFeed  89.8° 863>  87.7° 85.6° 87.1™  ge.6™ 87.5°
infakegh/d  +0.83  £0435 052 049 043  +029 +0.53

Feed 455 405%™ 429  394° 410 404> 431
conversion +0.17 +=0.02 +0.08 +0.30 +0.11 +0.02 +0.05
(g feed/g gain)

a,b,c-—- Means in the same row with different superscripts are significantly different
(P<0.03).

tended to slightly improve feed efficiency of rabbits. Moreover, Fatma (2005) found
that rabbits fed both additives mixture of effective microorganisms (EM1Bochashi)
and a mixture of enzymes (Optizym} had the best feed conversion value compared
with the control group.

In general, the absence of negative and adverse effects on growth
performance of tested rabbits may be attributed to the reduction of glycoalkaloids
content and neutralizing its toxic effect (Table 3) in tested potato vines through the
microorganisms used in this current study. For rabbits, the intraperitoneal (i.p). LDsp
dose (abbreviation for “Lethal Dose, 50%).,is 50 mg/kg body weight for a-solanine
(Jadhav et al, 1981)

Nutrients digestibility:

The results in Table 5 mdicated that feeding growing rabbits on diets
contatning 50% BTPV by (Tricho., Lacto., and Lacto.— Tricho.) significantly
(P<0.05) increased the digestibility coefficients of DM,OM, CP, CF, EE and
NFE compared with the control group. The same trend, feeding growing rabbits
on diets containing 100% BTPV by Lacro. significantly increased the
digestibility coefficients of DM, NFE and CP digestibility recorded significant
increased by rabbits fed diets containing 100% BTPV by (Lacto. or Lacto. + Tricho)
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Table 5. Effect of biologically treated potato vines on digestion coefficient
and nutritive value of New Zealand White rabbits.

Control BTPV(%) Fricho. Vir. BTPV(%) BTPV(%)
Items ()] 50 100 Lacto. Acid. Lacto. Acid+Triche. Vir.
50 100 50 100
Digestion coefficient (%)
DM 69.5° 72.1** 71.0% 7320 71.5% 72.7% 71.0%
£0.46 +0.63 £0.46 £0.48  +0.69 £0.92 +0.51
oM 70.2° 72.9% 70.4¢ 7390 721 730%™ 72.3*
£1.05 +0,73 +£0.54 £0.34  £0.69 £0.69 +0.69
cp 70.5¢ 753" 72.02¢ 7760  73.9% 77.6° 72.9°
+0.92 +0.46 +0.46 £0.43  +0.57 10.63 +0.75
CE 39,28 42 6* 41.3™ 43.8  41.0" 42.1* 41.0™
+0.86 +0.98 +0.98 £096 +0.86 =080 +0.83
abe
- 80.2° g5 g12%  g39° it'?] ;B 822
- £1.15 +0.63 £0.75 +0.80 5 +0.66 £0.57
NEE 713° 76.4° 73.2% 773%  74.8°% 76.8° 73.1%*
+0.57 +0.92 +0.98 +1.03 +0.80 +0.92 +0.86
Nutritive value (%)
DCP 112 12.80° 11.6* 13.05* 121" 12.86° 11.6™
£0.57 2046 +0,28 £0.57 051 +0.20 £0.57
DN 7115 749%™ 72.9% 7673 737 74.9% 72.4%
+0.5 +0.57 +0.55 +0.46 +0.63 +0.92 +0(.34
o 31512 3318.6™  32383%%  3399.1° 22082 33669 3p07
5243 1383 1332 235 o, *281 £35.7

a.bc.d.e---Means in the same row with different superscripts are significantly different (P<0.05).

On the other hand, the other group fed diets containing 100%BTPV were
insignificantly increased the digestibility coefficients of DM,OM, CP, CF, EE and
NFE compared with the control group. As shown in Table 5, the nutritive values of
DCP tended to be (P<€0.05) higher when rabbits fed on diets containing of 50%
BTPV. The same trend was observed with feeding growing rabbits on diets
containing 50 % BTPV (Tricho., Lacto., and Lacto.+ Tricho.) and 100% BTPV by
Lacto.. Results showed significantly (P<0.05) increased in the nutritive values of
TDN and DE. It is worthy to notice that the improvement in weight gain and
digestion coefficients which occurred in rabbits fed biologically treated potato vines
by Tricho, Lacto. and Lacto. + iricho may be due to the biological functions of
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reducing glycoalkaloids content in the potato vines to the safe and useful level as
illustrated mn Table 3. In this respect, Liu ef af. (2004) reported that soiamargine
(component of glycoalkaloids), have anti-inflammatory effects and appear to act
against herpes virus. Tenny (1996) reported that the biological functions of the
Lactobacillus acidophilus is one bacteria essential in maintaining a healthy intestinal
flora. Acidophilus is the primary friendly bacteria found in the intestinal tract and
vagina, They help to protect the body from an invasion of Candlida and other germs
that invade and live in the body. Acidophilus bacteria also help by detoxifying some
harmtul substances in the gastrointestinal tract. Moreover, Soliman ef af. (2000)
reported that lactobacillus supplementation to rabbit diets tended to improve
significantly (P<0.05) ail the nutrients cdhgestibility coeflicients and gave the highest
TDN wvalue. These results are in agreement with Van Beek (1994) who found,
improving digestibilities coefficient of nutrients due to addition of enzyme, Parfitt
et al. (1982) observed that goats fed potato vine silage had lower in digestible dry
matter, protein and cell walls than alfalfa silage. Also, El-Ashry er al (2002), El-
Sayed et af (2002) and Aziza et ol (2003) showed that biological treatment
enhanced the digestibility of all nutrients.

Carcass characteristics:

As presented in Table 6, it was clearly to notice that, rabbits fed on diets
containing 50% BTPV by (tricho., Lacto. and Lacto+tricho)) and 1000% BTPV by
Lacto, had the best values (P<0.05) of empty carcass and dressing percentages
compared with that of the control group. However, there were insignificantly
differences in empty carcass and dressing percentages of the rabbit groups fed on
diets containing 100% BTPV treated with (Tricho. or Lacto. + Tricho.) compared
with that of the contro! group. These results are in disagreement with Zaza et af.
(2005) who found insignificant differences in the carcass weight and percentage of
dressing of the groups [ed either treated or non-treated apple Pomace.

Economic efficiency:

Data presented in Table 7 showed that, the lowest total feed cost / rabbit
(6.58LE) was observed with rabbits fed the diets contained 100% BTPV treated by
Lacto. followed by those fed 100% BTPV treated by facto. + Tricho. 681LLE).
Results given also, indicated that groups fed 50% or 100% BTPV treated by
factobacitlus were achieved the highest cconomic efficiency (180.7, 186.8%) and
relative economic efficiency (140.6. 145.4 %) followed in a decreasing order by
groups fed 50% or 100% BTPV trcated by lacto. ~Tricho and least was the control
group. It can be noticed that rabbit fed on 50 or 100% biologically treated potato
vines (BTPV) by /acto. had the best economic return over other treated one.
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Table 6. Effect of biologically treated potato vines on carcass characteristics of
New Zealand White rabbits,

Items Control BTPV(%) BTPV(%) BTPV(%)
Tricho.Vir. Lacto.Acid. Lacto.Acid.+Tricho. Vs
50 100 50 100 50 100
Live body
weight (Pre 18853 19553 19073 19672 19513 1962.5 1992
slaughter) (g)

Empty 1016°  10746*  1031° 1086.6"  1071.6°  1081.1° 1025.6°
careass wi(g) +16.1 +6.95 547 +6.11 =8.08 +4.81 +6.17
Fmpty carcass  53.5° 54,97 54,00 55.2° 54.9* 55.00" 53.9"

(%) +0.34 032 +0.18 +0.05 +0.32 £0.12. +0.28
Head (z) 118.6 130.5 1235 132.6 129.0 131.2 121.2
440 4346  £5.77 £5,73 +4.61 +4.56 +3.46
Liver (g) 52.5 56.2 539 57.8 55.9 57.2 53.2
+2.89 115 +2.57 £1.73 132 +0,46 =0.57
Kidney(g) 14.2 16.0 15.2 16.7 15.7 16.4 14.9
+1.44 046  =0.57 +0.56 £230 +7.88 +0.57
Heart (g) 7.20 842 8.12 8.77 3.40 8.65 7.95
0,75 =1.15 #1116 +2.30 +0.57 £2.30 £1.73
Giblets(g) 73.9°  80.62°° 772 83.2° 80,0% 82.2° 76.05™
+3,16 +(.59 +1.2 =0.5 +1.0 +0.5 +1.42

Giblets 3.92 4.12 4.04 422 4.09 4.18 3.99

% +0.19 +0.11 +0.06 +0.44 +0.11 +0.04 +0.06
Dressing 59.9° 61.6"® 60,5 61.9° 61.6" 61.6™ 60.1™
% +0.65 £042 4045 +0.42 +0.44 +0.44 +0.51

a,b,c— Means in the same row with different superscripts are significantly different (P<0.05).

CONCLUSION

All promising biological and economical results as well as no symptoms of
digestive or metabolic upsets or toxic effect of glycoalkaloids (anti-nutritional
factors) obtained in this current study, of feeding growing rabbits on potato vines
treated by Trichoderma virdi, lactobacillus and lactobacillus  acidophilus
+Trichoderma virdi could promote us to announce that these microorganisms were
helped effectively in improving the nutritive value of potato vines and reduced its
glycoalkaloids content to satisfactory level that helped in:1- avoiding its toxic and
anti-nutritional effects. 2- altered its non useful level to useful one. Further more, the
preliminary findings reported herein to, indicate that, it appears to be technically
feasible the partial replacement of wheat bran with treated potato vines in pelted diets
for growing rabbit and the costs were considerably less for the potato vines diets as
compared to control.
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Table 7: Effect of biologically treated potato vines on economic efficiency
of New Zealand White rabbits.

Items Control BTPV(%) BTPV(%) BTPV(%)
(0) Tricko. Vir. Lacto. Acid. Lacto. Acid+Tricho, Vir.
50 100 50 100 50 100
Average weight 1.104 1.197 1.472 1.217 1.187 1.202 1.141
gain(kg)
Selling 17.6 19.1 18.3 19.4 18,9 19.23 18.25
price®/rabbit(LE)
A
Total feed 5.034 4839 4918 4.801 4.880 4.852 4.900
consumption/
rabbit (kg)
Price/kg feed (LE)) 1.53 1.48 1.43 1.44 1.35 1.46 1.39
Total feed
cost/rabbit{LE) 7.70 7.16 7.03 6.91 6.59 7.08 6.81
(B)
Net revenue!”’ 990 1194 1127 12.49 12.31 12.15 11.44
Economic 128.5 166.8 160.3 180.7 186.8 171.6 167.9
efficiency %"
Relative economic 100 129.8 124.7 140.6 145.4 133.5 130.6
efficiency™

Market price/Kg body weights 16 LE.

{1) Netrevenue = A-B

(2) Economic efficiency =( A-B/B) x100
Where: A is the selling pricc of the obtained gain, B is the feeding cost of this gain.

(3) Relative Economic Efficiency = Economic efficiency of treatments other than the control /
Econemic efficiency of the control group.
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