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SUMMARY

mixture (CFM) with Moringa dry leaves (MDL) at the levels of 5 and 10% in rations of Zaraiby

goats on digestibility, milk yield and composition and body weight and mortality rate of their born
kids. Eighteen Zaraiby goats with average live body weight of 39 kg and aged 4 years were used in this study
starting from one month pre-partum to end of lactation (January - August). Goats were assigned according to
live body weight, age and milk yield in previous lactation to three similar groups (6 does in each) and fed a
ration consisted of 40% CFM + 60% berseem hay (BH). The first one was unsupplemented and served as
control group (T1), while in the second and third ones, 5 and 10% of CFM was replaced with MDL for T2
and T3, respectively. Moringa dry leaves was higher in CP and EE contents, and so the contents of OM, CP
and EE increased, however CF, NFE and ash contents decreased in CFM as well as in experimental rations
with increasing the level of MDL supplement. Moringa dry leaves was rich in alanine, glutamic and tyrosine
and have considerable amounts of arginine, aspartic, glycine, isoleucine, lysine, phenylalanine, proline,
serine, threonine and valine, however, it was poorest in cysteine and methionine. Does in T3 showed
significantly (P<0.05) the highest digestibility coefficients of DM, OM and NFE followed by T2, however T1
had the lowest values. Moreover, the digestibility coefficients of CP and EE as well as TDN and DCP values
were significantly higher (P<0.05) in T2 and T3 compared to T1. Average daily milk yield was significantly
higher (P<0.05) for T3 (1115.55 g) compared with T1 (910.18 g), while T2 (990.48 g) was intermediate
insignificant differences with T1 and T3. Milk composition and yield for all components (fat, protein, lactose,
TS, SNF and ash) increased significantly (P<0.05) with increasing the level of MDL supplement. Goats
weight increased gradually post-partum up to the end of lactation (6" month), and the increase seems to be
higher in T2 and T3 than that of T1. The higher values of total protein and its fractions (albumin and
globulin) were detected in serum of does in T3, however the lower values of total protein and albumin were
found in T1 and globulin in T2. However, ALT concentration decreased significantly (P<0.05) with feeding
diets containing MDL. Total DM intake was nearly the same for the different groups, whereas, TDN and DCP
intakes were significantly higher (P<0.05) in T3 followed by T2, while T1 had the lowest values. Does in T3
recorded the lowest DM, TDN and DCP per kg milk followed by T2, however T1 had the highest values
(P<0.05). Birth weight of born kids tended to increase with increasing the level of MDL, while, body weight
of suckling kids at 30, 60 and 90 days was significantly higher (P<0.05) for T3 than that of T1 and T2 was
intermediate. Mortality rate born kids during suckling period was significantly lower (P<0.05) in T2 and T3
than T1. Total feed cost tended to increase, while, the prices of milk yield and body weight of weaning kids
as well as total and net income and economic efficiency increased significantly (P<0.05) with increasing the
level of MDL supplementation. The present study concluded that Moringa can be good quality feeds and
therefore replaced CFM with Moringa leaves at the levels of 5 or 10% for Zaraiby goats improved
digestibility, milk yield and composition, feed intake and conversion, economic efficiency and growth rate of
born kids and reduced mortality rate during suckling period.

The present work was carried out to study the effect of partial replacement of concentrate feed
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INTRODUCTION

Livestock production is a very important part of the agricultural sector in many countries, representing
up to 40% of the agricultural gross domestic product (Steinfeld et al., 2006). In Egypt, there is a great
developing gap between demand and available resources of animal protein. Meanwhile, high prices of
concentrate feeds (oil seeds meal and grains) and insufficiency of good quality green fodders all over the
year are the main factors constrain animal production development.

Moringa oleifera Lam (syns. Moringa pterygosperm, family Moringaceae) is a multipurpose tree,
which was thought, could substitute L. Leucocephala as it possesses useful characteristics as multipurpose
tree species. Its leaves and green fresh pods are used as vegetables by humans and are rich in carotene and
ascorbic acid with a good quality protein rich of essential amino acids which can enhance dietary N
utilization and improve animal productivity (Makkar and Becker, 1996). It is also used as livestock feed
and its twigs are reported to be very palatable to ruminants. They also reported that Moringa forage is rich
in most nutrients as its addition to low quality diets is useful to increase their dry matter intake and
nutrients digestibility. Moreover, Newton et al. (2010) indicated that, Moringa leaves are rich in nutrients
like iron, potassium, calcium and multivitamins which are essential for livestock gaining and milk
production. Moringa can be also dried and used in the form of Moringa leaf meal.

Nadir et al. (2005) showed that the inclusion of Moringa as a protein supplement to low quality diets
improved DM intake and digestibility of the diet and increased milk production and composition. It is
considered as one of the World’s most useful trees, as almost every part of the Moringa tree can be used
for food, medication and industrial purposes (Khalafalla et al., 2010).

In animals, nutrition plays a major role in animal’s ability to overcome the detrimental effects of
parasitism and diseases (Anwar et al., 2007). A well-nourished animal resists diseases even when exposed
to infection than the one, which is already weakened through malnutrition. When an animal is exposed to
pathogens, the animal’s immune system mounts a response to fight off infection. This includes raising
antibodies to fight the infection, as well as using white blood cells to attack pathogens (FAO, 2002). To
gain immunity, the animal needs energy, proteins for manufacture of antibodies and cells, minerals (zinc,
copper and iron) and vitamins (A and E) in communicating messages in parts of the animal’s body to
fight infections (Conroy, 2005).

The present study was conducted to investigate the effect of partial replacement of concentrate feed
mixture (CFM) with Moringa dry leaves (MDL) at the levels of 5 and 10% in rations of Zaraiby goats on
digestibility, milk yield and composition and body weight and mortality rate of their born kids.

MATERIAL AND METHODS

The present work was carried out at Sakha Station, Animal Production Research Institute, Agricultural
Research Center, Ministry of Agriculture. Eighteen Zaraiby goats with average live body weight of 39 kg
and aged 4 years were used in this study starting from one month pre-partum up to the end of lactation
(January - August). Goats were assigned according to live body weight, age and milk yield in previous
lactation to three similar groups (6 does in each) and fed a ration consisted of 40% concentrate feed
mixture (CFM) + 60% berseem hay (BH). The first one was unsupplemented and served as control group
(T1), while in the second and third ones, 5 and 10% of CFM was replaced with Moringa dry leaves
(MDL) for T2 and T3, respectively.

Animals were fed to cover their recommended requirements to NRC (1985) feeding allowances for
dairy goats and adjusted every month based on the average body weight and milk production. Concentrate
feed mixture, berseem hay and Moringa leaves were offered twice daily at 8 a.m. and 4 p.m. Born kids
were weighed at birth, and monthly thereafter up to the weaning at 90 days of age.

The branches with Moringa leaves and soft twigs collected from Moringa trees by cutting leaves. The
harvested material was sun-dried for 24 h and partially dried leaves were removed by threshing and then
sun-dried on black plastic sheets. The dried leaves were finely ground in a hammer mill, packed in sacks
and stored in a well-ventilated storeroom. Amino acids content of dried Moringa leaves was determined
in Research Oceanography, Fac. Sci., Mansoura Univ. by amino acid analyzer (Dionex 1CS-300, USA) as
described by Bassler and Buchholz (1993).
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Three digestibility trials were done at the end of the feeding experiment using three animals from
each treatment groups to determine the digestibility and nutritive values of the experimental rations. Acid
insoluble ash (AIA) was used as a natural marker (Van keulen and Young, 1997). Feces samples were
taken from the rectum of each animal twice daily with 12 hrs interval for 5 days, composited and
representative samples were taken. Samples of feedstuffs were taken at the beginning, middle and end of
the period, composited and representative samples were taken. Representative samples of CFM, MDL,
BH and feces were dried at 60 °C for 48 hrs, ground and carried out for chemical analysis according to the
methods of AOAC (2000). Nutrient digestibility was calculated from the equation stated by Schneider
and Flat (1975) as follows:

AlA Y% in feed

DM digestibility % =100 - [m

X 100)

ATA Y infeed Nutrient % in feces

Nutrient digestibility % = 100 - (100 X [mmLﬁ R S——— Feed]

After parturition, kids were allowed to suckle their dams up to weaning at 12 weeks of age. During the
suckling period, all does were milked by hand twice daily at 6 a.m. and 5 p.m. every month and milk
yield was measured individually, recorded and samples were taken for chemical analysis. During the day
of milking, kids were removed from their dams and allowed to suckle other goats. While after weaning,
does mechanically milking twice daily up to the end of lactation. Milk yield was individually measured at
each milking time using Tru-Test milk meter. Milk samples were taken monthly by means of such milk
meter for chemical analysis. Composite milk samples were analyzed for fat, protein, solids not fat (SNF),
lactose and total solids (TS), and ash by Milkoscan, Model 133 B.

Blood samples were collected from the jugular vein at the end of experiment period from does and
their kids. The blood samples were centrifuged at 4000 rpm for 15 minutes. Clear serum was separated
and stored at (- 20 °C) for biochemical assays. Blood plasma protein, albumin, globulin (by difference),
Asparagine aminotransferase (AST) and Alanine aminotransferase (ALT) were determined
calorimetrically using commercial diagnostic Kits (Test- combination-Pasteur lap.).

All data were analyzed using the general linear models procedure of SAS (2000), data of percentages
were subjected to arc-sin transformation to approximate normal distribution before being analyzed.
Significant differences in the mean values among dietary treatments were analyzed by Duncan’s tests
(Duncan, 1955) within SAS program set at the level of significance (P<0.05).

The model used was:
Yij =p+ A+ €ij Where,
Y; = is the vector of observation; pu = the overall means;

A, =the effect of i" treatment, i = 1, 2, 3 gj = the effect of random error.
RESULTS AND DISCUSSION

Composition of Moringa dry leaves:

The composition of Moringa dry leaves in Table (1) showed higher content of CP (28.50%) and EE
(4.88%) and lower ash content (9.28%). The contents of OM, CP and EE increased, however CF, NFE
and ash contents decreased in CFM as well as in experimental rations with increasing the level of MDL
supplement. These results are in accordance with the findings of El-Esawy (2015). Other studies have
reported variable protein contents ranging between 16 and 40% (Oduro et al., 2008 and Sanchez-
Machado et al., 2009).

Amino acids contents in Moringa dry leaves are presented in Table (2). Moringa dry leaves was rich
in alanine (3.012%), glutamic (2.44%) and tyrosine (2.48%) and have considerable amounts of arginine
(1.66%), aspartic (1.22%), glycine (1.42%), isoleucine (1.16%), lysine (1.55), phenylalanine (1.53%),
proline (1.28%), serine (1.15%), threonine (1.30%) and valine (1.35%), however, it was poorest in
cysteine and methionine. Moringa is reported to have high quality protein which is easily digested and
that is influenced by the quality of its amino acids (Foidl et al., 2001). In this study, the dried Moringa
leaves contained 18 amino acids as reported by Foidl et al. (2001), while, slightly differ from the findings
of Sanchez-Machado et al. (2009) who reported 16 amino acids. Cystine and HO-proline had the least

411



El-Sanafawy et al.

values followed by methionine, which is commonly deficient in green leaves. Methionine and cystine are
powerful antioxidants that help in the detoxification of harmful compounds and protect the body from
radiation. In addition to each amino acid has a specific function in the animal’s body. In general, amino
acids are required for the production of enzymes, immunoglobulins, hormones, growth and repair of body
tissues and form the structure of red blood cells (Brisibe et al., 2009).

Table (1): Chemical composition of tested feedstuffs and experimental rations.

Chemical composition (on DM basis)

Item

DM oM CpP CF EE NFE Ash
CFM T1 89.91 87.73 14.42 12.11 3.51 57.69 12.27
CFM T2 90.17 87.86 15.12 12.06 3.58 57.10 12.14
CFM T3 90.43 87.98 15.83 12.00 3.65 56.50 12.02
BH 90.43 89.16 12.84 27.92 3.07 45.33 10.84
MDL 95.13  90.23 28.50 11.01 4.88 42.13 9.28
Experimental rations:
Ration T1 90.22 88.55 13.47 21.60 3.25 50.23 11.45
Ration T2 90.33  88.64 13.75 21.58 3.27 50.04 11.36
Ration T3 90.43  88.69 14.04 21.55 3.30 49.80 11.31

Table (2): Amino acids composition of Moringa dry leaves.

Amino acid % Amino acid %

Alanine 3.012 Lysine 1.547
Arginine 1.660 Methionine 0.241
Aspartic 1.220 Phenylalanine 1.530
Cysteine 0.011 Proline 1.278
Glutamic 2.440 Serine 1.152
Glycine 1.423 Threonine 1.296
Histidine 0.814 Tryptophan 0.452
Ho-Proline 0.083 Tyrosine 2.480
Isoleucine 1.156 Valine 1.354

Digestion coefficients and feeding values of the experimental rations:

Results in Table (3) showed the digestion coefficients and feeding values of the experimental rations.
Does in T3 fed ration contained high level of MDL (10%) showed significantly (P<0.05) the highest
digestibility coefficients of DM, OM and NFE followed by T2, however T1 had the lowest values.
Moreover, the digestibility coefficients of CP and EE as well as TDN and DCP values were significantly
higher (P<0.05) in T2 and T3 compared to T1. While, CF digestibility was not significantly (P>0.05)
affected by MDL supplement. This may probably be due to interference of protein with microbial
attachment or depressing cellulolytic bacterial population (McSweeney et al., 1998).

Table (3): Digestibility coefficients and nutritive values of experimental rations.

Experimental rations

Item T T2 T3 MSE
Digestibility coefficient, %:

DM 60.02° 61.23° 63.02° 0.26
OM 65.08° 68.01° 70.29° 0.12
CP 59.25° 62.18° 64.85° 0.08
CF 57.24 58.02 59.22 0.74
EE 60.35° 64.18° 66.15° 0.85
NFE 70.47° 73.21° 75.05° 0.18
Nutritive values (% on DM basis)

TDN 60.15° 62.43° 64.15% 0.35
DCP 7.08° 8.55% 9.10° 0.22

a, b and c: Means in the same row with different subscripts differed significantly (P<0.05).
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There are many different reasons for those variations. Fujihara et al. (2005) reported a decrease of
22% in CP concentration when soft twigs were included along with leaves in leaf meal compared with
leaves alone. Other authors reported 254 g kg™ DM when only leaves were used in leaf meal and 120 g
kg™ DM when leaves and branches were used (Afuang et al., 2003). Mohamed et al. (2014) indicated that
rations contained Moringa had higher nutrients digestibility values and nutritive values expressed as TDN
or DCP.

Milk yield and composition:

Milk yield (g) and composition (%) for lactating does fed the experimental rations are presented Table
(4). Average daily milk yield was significantly higher (P<0.05) for T3 (1115.55 g) compared with T1
(910.18 g), while T2 (990.48 g) was intermediate insignificant differences with T1 and T3. Milk yield for
T2 and T3 increased by 8.82 and 22.56% compared to T1, respectively. The current results obtained are
in agreement with those reported by Reyes —Sanchez et al., (2006) who reported an increase (P<0.05) in
milk production from 3.1 to 4.9 and 5.1 kg/day when Moringa oleifera was supplemented by 2 or 3 kg
DM, respectively. Likewise, Sarwatt et al. (2004) reported that the milk yield in cows was increased
(p<0.05) due to feeding of Moringa oleifera. They view that Moringa oleifera has a positive effect on the
rumen environment, leading to increased rumen microbial output or to the fact that the protein in Moringa
oleifera also has good rumen by-pass characteristics. Mohamed et al. (2014) found that milk yield were
higher (P<0.05) with rations contained either 20 or 40% Moringa than those fed 40% berseem ration.

Table (4): Average body weight, milk yield, milk composition and milk constituents yield of
Zaraiby goats fed experimental rations.

Experimental rations

Item =1 e = MSE
Body weight (kg) 39.10 39.20 39.10 0.01
Milk yield (g/day) 910.18" 990.48% 1115.55 45.13
Milk composition, %:

Fat 2.99" 3.20° 3.24° 0.02
Protein 2.53¢ 2.85° 3.01° 0.03
Lactose 4.23° 4.44% 4.78° 0.11
Total solid (TS) 10.32° 11.23? 11.65° 0.15
Solid not fat (SNF) 7.33¢ 7.99° 8.43° 0.12
Ash 0.57° 0.70° 0.64% 0.14
Milk constituents yield (g/day):

Fat 27.21° 31.69° 36.14° 2.01
Protein 23.02¢ 28.22° 33.57° 1.57
Lactose 38.50° 43.97%® 53.32° 3.00
Total solids 93.93" 110.83%* 130.18° 6.59
Solid not fat 66.71° 79.13%® 94.04° 5.01

a, b and c: Means value in the same row with different subscripts differed significantly (P<0.05).

Milk composition and yield for all components (fat, protein, lactose, TS, SNF and ash) increased
significantly (P<0.05) with increasing the level of MDL supplement as shown in Table (4). The highest
contents and yield of fat, protein, lactose, TS and SNF were detected in T3. The contents of fat, protein,
lactose, TS and SNF in milk of T2 and T3 increased by 7.02, 8.36; 12.65, 16.67; 4.96, 13.00; 8.82, 12.89
and 9.00, 15.01% compared to T1, respectively. The increase of milk constituents yield in T2 and T3
attributed to the increase of milk yield as well as milk composition. These results were confirmed with
results of nutrients digestibility (Table 3). These results agreed with those obtained by Basitan and Emma,
(2013) who found that feeding Moringa supplemented rations had higher (P<0.05) percentage of fat and
fat yield than cows fed free Moringa ration. Reyes —Sanchez et al. (2006) described the similar findings
that cows supplemented with Moringa oleifera yielded more milk fat and milk CP than cows fed hay
alone or with sorghum silage as a basal diet. Mohamed et al. (2014) who found that the milk lactose, TS
and SNF in milk were higher (P<0.05) with rations contained either 20 or 40% Moringa than those fed
40% berseem ration.

413



El-Sanafawy et al.

Body weight of does:

Data in Figure (1) showed that goats on all treatment groups have average body weight of 39 kg at one
month pre-partum (start of experiment) and decreased at partum to 28.80, 29.17 and 28.20 kg for T1, T2
and T3; respectively. Goats weight increased gradually post-partum up to the end of lactation (6™ month)
and the increase seems to be higher in T2 and T3 than that of T1 (34.22 and 34.03 vs. 32.17 kg,
respectively). The increase in body weight with increasing levels of Moringa leaves could be due to
increased total DM and CP intake, some body protein reserves were probably mobilized to support
maintenance requirement of the does. The values for live weight loss or gain in lactating goats with minor
modifications (AFRC, 1998). Thus it was assumed that goats lose 1.0 kg/week for the first 4 weeks of
lactation but none in weeks 5-8 compared with losses of 0.5 kg/week adopted by INRA (1988).

Sarwatt et al. (2002) found loss body weight with control treatment than does fed Moringa leaves and
indicates that protein supplementation is necessary for growth and development. Supplemented goats had
an average BW gain of 86 and 78 g/day while nonsupplemented goats gained only 55 g/day (Aregheore,
2002). When bullocks were stall-fed with only star grass hay (Cynodon dactylon) or hay supplemented
with Moringa leaves at 0.6% of BW in DM, significant differences in weight gain, 0.045 vs. 0.380
kg/day, respectively.
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Fig. (1): Effect of experimental rations on body weight (kg) of Zaraibi treatment groups.

Blood parameters:

Blood serum parameters for does fed the different levels of Moringa dry leaves are presented in Table
(5). Serum biochemical parameters revealed significant differences (P<0.05) among the treatment groups.
The higher values of total protein and its fractions (albumin and globulin) were detected in serum of does
in T3 (10% MDL), however the lower values of total protein and albumin were found in T1 (control) and
globulin in T2 (5% MDL). On the other side, ALT concentration decreased significantly (P<0.05) with
feeding diets containing MDL. While, AST concentration was not affected by MDL supplement. These
results are in agreement with those reported by Mohamed et al. (2014) who reported that total protein,
albumin and globulin were highly significant with Moringa feeding. While, AST and ALT were
comparable among groups. Like other animals, serum level of AST in conjunction with other enzymes
may be useful indicator for hepatic or muscular damage, but Kerr (1989) considers AST as non specific
index for liver investigations. According to Maxwell et al. (1990) blood parameters are important in
assessing the quality and suitability of feed ingredients in farm animals.

These results indicated that feeding on Moringa leaves (T2 and T3) to lactating goats rations did not
negatively affected liver activity or animal's health, these results may be due to the improvements
occurred in metabolic process as a response to the Moringa leaves which stimulation of rumen micro flora
activity through saving some micro factors to rumen microflora such as microelements, vitamins,
hormones and enzymes which are required to the efficient digestion, absorption and metabolism (Ali et
al., 2005 and EL Ashry et al., 2006).

The concentration of biochemical indicators exclusively in healthy goats and did not observe any
aberrations from the physiological values (Nazifi et al., 1999). Others investigated healthy goats and
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presented biochemical indicators in relation to age, sex, breed, reproduction cycle, season of the year,
influence of stress, and maintenance conditions.

Table (5): Blood serum parameters of Zaraiby goats affected by fed experimental rations.

Experimental rations MSE

Item
T1 T2 T3

Total protein(g/dl) 6.41° 6.48° 7.88° 0.51
Albumin (g/dl 3.90° 4,65 4.88° 0.14
Globulin (g/dI) 2.51% 1.83° 3.00° 0.17
AST (U/L) 27.28° 23.33" 17.12° 2.81
ALT (U/L) 26.13 25.01 24.24 3.02

a, b and c: Means in the same row with different subscripts differed significantly ( P<0.05) .

Feed intake and feed conversion ratio:

Feed intake as shown in Table (6) revealed that total DM intake was nearly the same for the different
groups. Whereas, TDN and DCP intakes were significantly higher (P<0.05) in T3 followed by T2, while
T1 had the lowest values. These results attributed to the differences in TDN and DCP values presented in
Table (3). These results agreed with those obtained by Elaidy et al. (2017) who found that the intake of
TDN and DCP increased significantly with DMOL supplementation for suckling calves.

Also, data in Table (6) indicated the feed conversion ratio improved significantly (P<0.05) with MDL
supplement. Does in T3 recorded the lowest DM, TDN and DCP per kg milk followed by T2, however T1
had the highest values (P<0.05). These results are in the reflection with milk yield (Table 4) and the
intake of DM, TDN and DCP (Table 6). These results are in accordance with those obtained by El-Esawy
(2015) who found that feed conversion efficiency improved with Moringa dry leaves inclusion in rations
of dairy cows.

Table (6): Feed intake and feed conversion ratio for different treatment groups.

ltem Experimental rations MSE
T1 T2 T3

Feed intake (g/day):

CFM 600 570 540

BH 900 900 900

MDL - 30 60

Total DM intake 1353.33 1354.90 1356.46 1.56

TDN 814.03° 845.86" 870.17° 4.74

DCP 108.00° 115.84% 123.44° 0.25

Feed conversion ratio:

DM kg/ kg milk 1.49° 1.37° 1.22° 0.12

TDN kg/ kg milk 0.89° 0.85% 0.78" 0.07

DCP g/ kg milk 118.66° 116.95° 110.65" 3.24

a, b and c: Means in the same row with different subscripts differed significantly ( P<0.05) .

Body weight of born kids:

Body weight of born kids from birth until weaning was showed in Table (7). Birth weight of born kids
tended to increase with increasing the level of MDL in rations without significant differences among the
treatment groups. While, body weight of suckling kids at 30, 60 and 90 days was significantly higher
(P<0.05) for T3 (10% MDL) than that of T1. Moreover, body weight of kids in T2 was intermediate
between T1 and T3 without significant differences. Weaning weight of kids in T2 and T3 increased by
1.35 and 3.52 kg or 12.15 and 31.68% compared with T1. These results indicates that including M.
oleifera leaves in the diets of does improved the growth performance of suckling kids, which might be
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attributed to the increase of milk yield and composition (Table 4). Growth rate seems to be influenced by
feed availability, milk supply and climate conditions. With the nutritional management of the doe
treatment groups, the kid management program has the greatest effect on the long-term productivity of
the dairy goat herd with attention to the nutritional needs of the gestating doe in lactation. These findings
are consistent with, and slightly better than earlier results on crossbred goats involving the same breeds
and breed levels (Ruvuna et al., 1992; Okeyo et al., 1999). Elaidy et al. (2017) reported that replacing up
to 15% of calf starter by dry Moringa olefira leaves improved growth performance of suckling buffalo
calves.

Table (7): Body weight (kg) of born kids during suckling period.

Experimental rations MSE
Age (day) T1 T2 T3
0 (birth) 2.03 2.11 2.24 0.09
30 7.15° 8.42% 9.16° 0.52
60 9.77° 10.40% 12.80° 0.34
90 (weaning) 11.11° 12.46% 14.63° 0.23

a and b: Means value in the same row with different subscripts differed significantly (P<o0.05).

Mortality rate of born kids:

Mortality rates of produced kids was 0% in all treatments at birth; 12.5% (1/8), 10.0% (1/10) and
11.1% (1/9) in T1, T2 and T3 at 30 days of age; 12.5% (1/8), 0% (0/10) and 0% (0/9) T1, T2 and T3 at
60 days of age and 0% (0/8), 10% (1/10) and 0% (0/9) in T1, T2 and T3 at 90 days of age and the total
mortality rate during the suckling period was 25% (2/8), 20% (2/10) and 11.1% (1/9) in T1, T2 and T3,
respectively as shown in Table (8).

A relatively high mortality rate was recorded during the first 30 days of age 11.1 (3/27), and tended to
decrease thereafter with the advancing age. The differences in mortality rate for the whole suckling period
was significant (P<0.05), which T1 had the highest rate, followed by T2, while the lowest rate was in T3.
Heavy loss of kid might be due to milk suckling, with larger frequency leading to high sensitivity to stress
and susceptibility to infection. The decrease in mortality rate might be due to the fact that M. oleifera is
rich in amino acids, vitamins and minerals particularly iron (Faye, 2011). Diets rich in amino acids help
to boost the immune system (Kyriazakis and Houdijk, 2006). Kids at young age are very susceptible to
Pasteurella haemolyrica and Salmonella typhimurium which cause pneumonia and pneumoenteritis and
septecaemia. High mortality rates might be due to large number of kids born in winter when it became
difficult to handle all of them in a short span of time, particularly at birth (Snyman, 2010)

Table (8): Effect of experimental rations on mortality rate of kids from does fed experimental

rations.
Type of kids birth Mortality rate (%)

T:gjtme”t N ~ Single  Twine  Total atbith _ 30d 60d  90d  Towl
groue (%) (%)

T1 6 46677 2(333° 8  0(0) 1(125) 1(125) 0(0) 2(250)
T2 6 2(333)° 4(667)° 10 0(0) 1(100) 0(0) 1(10.0) 2(20.0)"
T3 6 3(500° 3(500° 9  0(0) 1(1.1)  0(0) 0(0) 1(1L1F
Overall 18 9(50.0) 9(50.0) 27 0(0) 3(1L1) 1(37) 1(37) 5(185)

a, b, c and d: Means denoted within the same column with different superscripts are significantly different at P<0.05.
N: Number of kidded does.

Economic efficiency:

Results of economic efficiency in Table (9) revealed that total feed cost tended to increase with
increasing the level of MDL supplementation, which might to higher price of MDL than CFM (5 vs. 4
LE). Moreover, the prices of milk yield and body weight of weaning kids as well as total and net income
and economic efficiency increased with increasing the level of MDL supplementation. These results
attributed to increase milk yield (Table 4) and body weight of kids at weaning (Table 7) with increasing
the level of MDL supplementation. These results agreed with those obtained by El-Esawy (2015) who
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found that economic efficiency improved with Moringa dry leaves inclusion in rations of dairy cows.
Elaidy et al. (2017) reported that economic efficiency increased significantly with DMOL
supplementation for suckling buffalo calves.

The results of the present study concluded that Moringa can help small and medium-scale farmers
overcome shortages of good quality feeds and therefore sustain and improve their livestock systems.
Replaced CFM with Moringa leaves as a source of protein at the levels of 5 or 10% in rations of Zaraiby
doe goats improved digestibility, milk yield and composition, feed intake, feed conversion ratio,
economic efficiency and growth rate of born kids and reduced their mortality rate during suckling period.
Moringa oliefera is a potential plant protein supplement and could be included at 10% to substitute the
concentrate feed mixture protein in the diet of goats.

Table (9): Economic efficiency for goats in different treatment groups.

Treatment groups

Item T1 T2 T3
No. of Dams 6 6 6
Experimental period 210 210 210
Feed cost:

CFM (4 LE/kg):

Quantity (kg) 756 718.2 680
Price (LE) 3024 2872.8 2721.6
BH (1 LE/kg)

Quantity (kg) 1134 1134 1134
Price (LE) 1134 1134 1134
MDL (5 LE / kg)

Quantity (kg) - 37.8 75.6
Price (LE) - 189 378
Total cost (LE) 4158 4195.8 4233.6
Income:

Milk yield (4 LE/ kg)

Quantity (kg) 655.3 713.1 803.2
Price (LE) 2621.2 2852.4 3212.8
Kids born weight (at weaning):

No. of kids 6 8 8
Body weight (kg) 11.11 12.46 14.63
Price (40 LE/ kg) 2666.4 3987.2 4681.6
Total income (LE) 5287.6 6839.6 7894.4
Net income (LE)* 1129.6 2643.8 3660.8
Economic efficiency** 1.27 1.63 1.86

* Net income = total income — total cost.
** Economic efficiency = total income/ total cost.
The prices of the first half of 2017.

REFERENCES

AFRC (1998). Agricultural and Food Research Council , The nutrition of goats. Technical Committee on
Responses to Nutrients Report No. 10, CAB International Oxon, UK, 118 pp.

Afuang, W.; P. Siddhuraju and K. Becker (2003). Comparative nutritional evaluation of raw, methanol
extracted residues and methanol extracts of Moringa (Moringa oleifera Lam) leaves on growth
performance and feed utilization in Nile tilapia (Oreochromis niloticus L). Aquacul Res 34: 1147—
1159.

Ali, M.F.; B. El-Saidy ; M. K. Mohsen, and M. M. E. Khalafalla, M. M. E. (2005). Performance of Lambs
Fed on Ration Containing Soybean Meal Treated With Formaldehyde and Probiotics. Il. Productive
and Reproductive Performance. Egypt. J. Nutr. Feed, 8(1): 511-527.

417



El-Sanafawy et al.

Anwar, F. 1.; S. Latif; M. Ashraf and A. H. Gilani (2007). Moringa oleifera: a food plant with multiple
medicinal uses. Phytother Res. 21: 17-25.

AOAC (2000). Official Methods of Analysis, 17" edition. Association of Official Analytical Chemists.
Washington, USA.

Aregheore, E. M. (2002). Intake and digestibility of Moringa oleifera- batiki grass mixtures by growing
goats. Small Rumin.Res. 46: 23- 28.

Basitan, I. S. and G. J. Emma (2013). Yield, Quality and Feed Cost Efficiency of Milk Produced by
Anglo-Nubian Goats Fed Different Mixtures of Napier (Pennistum Purpureum) Grass and Malunggay
(Moringa oleifera). Philip. J. Vet. Anim. Sci., 39: 193-200.

Bassler, R. and H. Buchholz (1993). Amino acid analysis. Methodenbuch, Die Chemische Untersuchung
von Futtermitteln 3: 1-5.

Brisibe, E.A. ; U. E. Umoren ; F. Brisibe ; P. M. Magalhaes ; J. F. S. Ferreira ; D. Luthria ; X. Wu and
R. L. Prior (2009). Nutritional characterization and antioxidant capacity of different tissues of
Artemisia annual. Food Chem. 115:1240-1246.

Conroy, C. (2005). Participatory livestock Research- A guide, Intermediate Technology Development
Group, London.

Duncan, D. B. (1955). Multiple Range and Multiple F-Tests. Biometrics,11,1.

Elaidy, A.A.; ILA. Abou Selim; Ebtehag I.M. Abou-Elenin; M.S. Abbas and H.M. Sobhy (2017). Effect of
feeding dry Moringa oleifera leaves on the performance of suckling buffalo calves. Asian J. Anim.
Sci., 11(1): 32-39.

El-Esawy, Ghada S. M. (2015). Effect of supplementing different levels of Moringa oleifera plant leaves
on productive performance of dairy cows. Ph.D. Thesis, Fac. of Agric., Kaferlsheikh University.

FAO (2002). Improved animal health for poverty reduction and sustainable livehoods. FAO Animal
Production and Health papers. 153.

Faye, B. ; B. Bucheton and A. L. Banuls (2011). Prevalence of leishmania infantum in a rural area of
Senegal: analysis of risk factors involved in transmission to humans. J Trans R. Sco Trop Med Hyg.,
105: 333 — 340

Foidl, N. ; H. P. S. Makkar and K. Becker (2001). The Potential of Moringa oleifera for Agricultural and
industrial uses. What development potential for Moringa products? October 20" November 2™ 2001.
Dar Es Salaam.

Fujihara, T.; A. Kakengi ; M. Shem : S. Sarwatt (2005). Can Moringa oleifera be used as a protein
supplement for ruminants? AsianAustralasian J Anim Sci 18: 42.

INRA (1988). Institut National de la Recherche Agronomique. Alimentation des Bovins, Ovins, et
Caprins, INRA, Paris.

Kerr, M. G. (1989). Veterinary Laboratory Medicine, Clinical Biochemistry and Haematology. Oxford,
London, Edinburgh, Boston, Melbourne, Blackwell Scientific Publications.

Khalafalla, M.M. ; E. Abdellatef ; H. M. Dafalla ; A. A. Nassrallah ; K. M. Aboul-Enein ; D. A.
Lightfoot ; F. E. El-Deeb and H. A. EI-Shemy (2010). Active principle from Moringa oleifera Lam
Leaves effective against two leukemias and a hepatocarcinoma. Afr. J. Biotechnol., 9(49): 8467-8471.

Kyriazakis 1. and Houdijk J.G. (2006). Immunonutrition: nutritional control of parasites. Small Ruminant
Research, 62: 79-82.

Maxwell, M. H.; W. Robertson; S. Spener and C. C. Maclorquodal (1990). Comparison of hematological
parameters in restricted and ad libitum fed domestic fowls. British Poult. Sci., 31: 407- 413.

McSweeney, C.S.; B. Palmer; P. M. Kennedy and D. O. Krause (1998). Effect of calliandra tannins on
rumen microbial function. Proc. Aust. Soci. Anim. Prod. 22: 289.

Mohamed, S. K.; A. M. Shwerab; A. A. Hassan; M. H. Yacout; Y. A. El-Badawi and M. Saed (2014).
Nutritional evaluation of Moringa oleifera fodder in comparison with Trifolium alexandrinum
(berssem) and impact of feeding on lactation performance of cows. Life Sci., J. 11: 1040-1054.

418


http://www.ncbi.nlm.nih.gov/pubmed/?term=Anwar%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17089328
http://www.ncbi.nlm.nih.gov/pubmed/?term=Latif%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17089328
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ashraf%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17089328
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ashraf%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17089328
http://www.ncbi.nlm.nih.gov/pubmed/17089328

Egyptian J. Nutrition and Feeds (2017)

Nadir, R. S.; B. E. Sporndly and B. I. Ledin (2005). Effect of feeding different levels of foliage of
Moringa oleifera to creole dairy cows on intake, digestibility, milk production and composition.
LIVSCI-2810; 1-8.

Nazifi, S.; S. Dehghani and H. R. Gheisari (1999). Biochemical and cytologic properties of blood and
peritoneal fluid in clinically normal adult goats. Vet. Arhiv. 69, 221-227.

Newton, K. A.; R. N. Bennett; R. B. L. Curto; E. A. S. Rosa; V. L. Turc; A. Giuffrida; A. L. Curto; F.
Crea and G. M. Timpo (2010). Profiling Selected Phytochemicals and Nutrients in Different Tissues
of the Multipurpose Tree Moringa oleifera L., Grown in Ghana. Food Chem. 122: 1047-1064.

NRC (1985). Nutrient Requirements of Small Ruminant. Nutrient Requirements of Goats. 6" Ed.
National Research Council, Washington, DC, USA.

Oduro, I.; W. O. Ellis and D. Owusu (2008). Nutritional potential of two leafy vegetables: Moringa
oleifera and Ipomoea batatas leaves. Sci. Res. Essays. 3(2): 57-60.

Okeyo, A.M. ; Ahuya, C.O. and Wanyoike, M.M. (1999). Carcass Tissue distribution and Characteristics
of Small East African and Galla goats, and their F1 crosses to Toggenburg and Anglo-Nubian. Indian
J. Anim. Sci., 71(9): 868-871.

Reyes - Sanchez, N.; E. Sporndly and I. Ledin (2006). Effect of different levels of foliage Moringa
oliefera to Creole dairy cows on intake, digestibility, milk production and composition Livestock
science. 101(3): 24-31.

Ruvuna, F.; J. F. Taylor ; M. Okeyo ; M. Wanyoike and C. Ahuya (1992). Effects of breed and castration
on slaughter weight and carcass composition of goats. Small Ruminant Research 7: 175-183.

Sanchez-Machado, D.1.; J. A. Nunez-Gastelum ; C. Reyes-Moreno ; B. Ramirez-Wong and J. Lopenz-
Cervantes (2009). Nutritional Quality of edible Parts of Moringa oleifera. Food Anal Method DOI
10.1007/s1261-009-9106.

Sarwatt, S.V.; S. S. Kapange and A. M. V. Kakengi (2002). Substituting sunflower seed-cake with
Moringa oleifera leaves as supplemental goat feed in Tanzania. Agroforest Systems. 56: 241-247.

Sarwatt, S. V.; M. S. Milangha; F. P. Lekule and N. Madalla (2004). Moringa oleifera and cottonseed
cake as supplements for smallholder dairy cows fed Napier grass. Livest. Res. Rural. Dev. 16.

SAS (2000). SAS Users Gide, release 6.03 Edition .Institute, Carey, North Carolina USA.

Schneider, B.H. and W.P. Flatt (1975). The evaluation of feed through digestibility experiments.
University of Georgia Press Athens, Georgia, USA. P. 423.

Snyman, M. A. (2010). Factors affecting pre-weaning kid mortality in South African Angora goats.
South African J. Anim. Sci., 40 (1): 54:64.

Steinfeld, H.; P. Gerber; T. Wassenaar; V. Castel; M. Rosales and C. Haan (2006). Livestock’s long
shadow: environmental issues and options. Rome. Italy, food and Agriculture Organization of the
United Nations.

Van Keulen, J. and B.A. Young (1977). Evaluation of acid insoluble ash as a natural marker in ruminant
digestibility studies. J. Anim. Sci., 47:2.

419



El-Sanafawy et al.
bl e lall Al o)) Ao Adlal) laigal) 3hsh el chlal) o Ll Jaday) il

Osiallad a8 ) gl 5 slade ysaaa Slade Gk g sliiaall a2 A

b3l Delall %106 %35 Jones adlall Linysall Glhsl SOall Calall e sia Jlaiad 5l (530 Auhal 4l s3a sl
i apail) 4y il Gua ) sxie 18 aladaud 5. jelall o allse (3 G5l Janas 4S5 Galll lils auagll o0l o
s Ac sana (S Gile sane A ) lsdie o)gmn Cljial) audt S (adansel) il 4dled S Copdials (olt) oVl (e e
GOle e (s il (A)kall 4 sanall) oY) alelaall b Clyial) L Cilgis 4 geey ouly [ 228 39 (sl Janssia S il
Cilall (e sha Jlasind 23 48y 458 alebeall 3 cliall Lain (amay o)) tlle cile % 60 5 3Sie cile % 40 (e 45Sa
s G Adle calS Al el Ghsl o as AU dcgenall % 10 5 4l dcsanall % 5 ansy Laisysall Gl Sl
Ley i) ine¥) Gmalall 4dlall laiysall (3l (3 4xiaa) (alead 4ad el culSs (%4,88) caall (%28,50) (sl
dpangd) cBlaladl b (gpina g i) AUy 4l alebeall Copelal G L ppdialy i) Y] Gaelall (gine J8) oIS
O Aasngall 450080 Ssall £ sane b Lsine o) AN aloledd) il Loty 25laal Ao gene (o Y] Galiially (il
) alaledl alaally an 1115,55 <) alobeall apsine ol ol Gl Jsemne s oy 5Vl 48l aleledl
pall G5 Asina 52l aan Lo 48N g 40l alalaall (o dngins G558 Alin (S als an 910,18 1sV) alelealls aa 990,48
Clasyil 5085 Gadds) Laiy 25)lal aley 43)lall GO Gaa by sall bl e 430l vie Galgulally Gaa sV 4pdly U
Oysll Jame O 0o a2l Dl 2ie 2Ll Gy (A Dlalen OB G Aagine o8 () Ll allaiy (ALT -AST) o<l
waS 2,11 4glll alabeall o el OIS aa€ 2,24 laiysd) (e (s5iane et gl Ciliaally G alebeall oaVsll yie aullall
aslilly JoV) alebeall 2 lall i cVla (o) lin (S ol 43l gd) o3Vl i adlgall G5l Jare L . pa€ 2,03 JI5Y) aleladll
il a 30 e die 43NS 4glilly Y1 allaall % 11,1 5 %10 — %12,5 4ssty 43)aalls (% shus) Shall xie 4381
sVl (10 a5 90 yac die Gohil) dnsi il ety g 60 yae dic 43N 4l aleleall % jha AV alalaall 12,5 4nil
Y1 aleleall %25 Hladl vie JSI 35l Jane maad %10 4ssiy il agll) alolaall Loy 4806 Y1 alebeall % joa
iy sall 3lysle 1A Ao 50l i Apolai@y) seli€l) e ol uSail Jally g 486D alelaall 11,1 5 45l alalasll %20
Ll ddla))

S %5 asy el Cilall (e sda Ldlamal oy sasadl e elie 058 o) oSar ladnysall ¢ auhall s3a (e (aliig

saill ey 31 Jisail) Janay casdl JsSlally clll CuSiag 2 ily anmgl) cililae 3 s I (5350 a3l Selall %10
sl s e b 50 6 s adlsall sl Jaee (alids) QIS Auslam®Y) Uy adlsal

420



