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ABSTRACT

The present study aimed to define the effect of partial replacement of berseem hay (BH) with
groundnut vine hay (GVH) (Arachishypogaea L.), on some haematological, biochemical, thyroid
hormone parameters of Barki ewes blood. Reproductive hormones, growth performance, economic
efficiency and mortality rates of the new born lambs were also estimated. Twenty-eight mature
healthy Barki ewes at late pregnancy were used in the experimental work. Ewes randomly divided
into four similar groups according to body weight (7 ewes each). Ewes in the first group fed berseem
hay and concentrate feed mixture (control), the second, third and fourth groups fed concentrate feed
mixture and increasing rates of groundnut vine hay that replacing 25% (GVH-25), 50% (GVH-50)
and 75% (GVH-75) of berseem hay, respectively. Blood hematological parameters as hemoglobin
Hb, packed cell volume PCV%, white blood cells WBCs and red blood cell RBCs and biochemical
parameters (as glucose, total protein, albumin, globulin, triglycerides, total cholesterol, aspartate-
aminotransferase AST, alanine-aminotransferase ALT, Urea-N, creatinine and thyroid hormone) of
Barki ewes during late pregnancy and early suckling. Growth performance and reproductive
hormone (follicle stimulating hormone FSH and luteinizing hormone LH) were estimated for new
born lambs and mortality rates were also calculated.

The obtained results indicated slight differences due to dietary treatments regarding final live
body weight, total gain and daily gain. Feed conversion efficiency had nearly similar values. While,
the best result was recorded with ration contained 75% GVH followed by 50% GVH and 25% GVH
and lastly control. Economic efficiency improved with treated rations compared to the control group.

Most blood parameter values appeared in favor to the dietary treatments vs. control.
Differences of most hematological parameters of ewes fed different levels of groundnut vines hay
(GVH) were significant. Results indicated that levels of Hb (g/dl) and PCV% values were differed
significantly (p<0.05) but, count of WBCs and RBCs not significantly differ. Moreover, significant
differences were recorded for the activity of Tz hormone, while FSH and LH concentration in lambs
were insignificantly affected by treatments.

Minor changes were noticed among the treated and control groups in glucose, total protein,
triglyceride, total cholesterol, AST and ALT levels, though some differences were significant. There
were significant (P<0.05) differences in urea-N level due to physiological status with highest values
during late pregnancy followed by early suckling.

Moreover, significant differences were recorded for the activity of Tz hormone
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INTRODUCTION Delta, north of Cairo. Groundnut vines hay is one

of the important feed resources grows in new

A groundnut (Arachishypogaea L.) is an  reclaimed sandy soil. A vast amount of 35

important agricultural crop in Egypt. It grow thousand tons from groundnut vines hay is

mainly in north of the country, including areas of  produced annually as by-products (A.l.E.G.,
reclaimed desert located east and west of the Nile  2005).
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In Egypt, groundnuts can grow under a
wide range of conditions, and the product can be
used for several purposes. In many sections,
where berseem and other soil-renovating crops
not able to withstand heat and drought of
summer months, the groundnut could thrive and
make an excellent growth. Use of groundnuts as
forage can often be grown after the removal of
oats or other spring crops, and the tops of the
groundnut plant when cuted and cured in the
same manner as other legumes will produce hay
that almost equal in feeding value to the best
quality berseem hay. The limited analysis
available indicate that the annual peanut forage
has very good nutritional value (NRC 2007),
similar to that of alfalfa (Myer et al., 2010).
Groundnut hay is rich in crude protein (100-180
g/kg DM), has high organic matter digestibility
(660-770 g/kg) for sheep and lowest value of
lignin content (5.77%), while has high value of
ash content (14.11%) (Blimmel et al., 2005). In
general, groundnut vine hay is sub-tropical
pastures which could result in economical,
environmental and zootechnical advantages.
From economical and environmental views,
groundnut vine hay contributes to decrease costs
of animal fodder and the hazard environmental
impact caused by use of fertilizers (Rochon,
2004).

Groundnut vines hay had demonstrated
as a good animal feed for goats (Gelaye et al.,
1990) and sheep (Mahmoud et al., 2003 and
Talha et al., 2005). All results explored good
responses on animals' performance when
including it in rations to replace almost other
leguminous hay. Mahmoud et al. (2003) found
insignificant increase in feed intake, nutrients
digestibility, daily gain and feed conversion with
groundnut vines hay compared with alfalfa hay.

Therefore, the present study aimed to
investigate the effect of feeding diets containing
different levels of groundnut vine hay
(Arachishypogaea L.) on some biochemical
changes in Barki ewes and growth performance
of fetuses during late pregnancy and of lambs
during early suckling stage.

MATERIALS AND METHODS

The present study was carried out at Borg
El-Arab Research Station, belonging to Animal
Production Research Institute, located 50 km
west of Alexandria (31° 15° N and 30° 10" E),
Alexandria Governorate. The experimental work
carried out wunder the research project
"Improvement of Nutritive Value of Low
Quality Roughages by Biotechnology Options to
Overcome the Decrease of Animal Fodder and
Decrease Methane Production in Ruminant”.

Experimental animals and management

Twenty-eight Barki ewes were randomly
divided into four similar groups according to
body weight (7 ewes each). Ewes in the first
group (control; GVHO) were fed berseem hay
(BH; 40%) and concentrate feed mixture (CFM,;
60%), in the second, third and fourth groups'
rations 25% (GVH-25), 50% (GVH-50) or 75%
(GVH-75) of berseem hay replaced by
groundnut vine hay, respectively. All animals
were kept under a semi-open shade partially
rooved with asbestos.

Experimental feeding

The CFM consisted of 37% crushed corn,
30% crushed barley, 20% wheat bran, 10%
soybean meal, 2% lime stone and 1% salt.
Animals were fed roughage and concentrate
according to body weight requirements and
adjusted according to the physiological and
productive stages (NRC, 2007). Water was
offered to the animals all time. Chemical
composition of feedstuffs was analyzed
according to A.O.A.C. (1997) where results
presented in Tablel.

Experimental periods were divided into
late pregnancy (30 day pre-partum), and early
suckling (30 day post-partum). Live body weight
and daily body gain of offspring were recorded
biweekly and mortality rates were recorded.
Chemical composition of the diet

Chemical composition of the diets is
shown in Table 1.

Blood collection and analysis
Blood samples were collected biweekly
from the jugular vein of each ewe at the morning
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Table (1): Chemical composition of feeds used in the experiment (on DM basis %)

Chemical composition

Ingredients diet

CFM BH GVH
Dry Matter 91.20 95.12 91.00
Organic Matter 93.90 89.59 91.40
Crude Protein 15.70 10.64 10.80
Crude Fiber 14.23 38.54 33.00
Ether Extract 3.13 1.03 2.04
Nitrogen Free Extract 60.84 39.38 45.56
Ash 6.10 10.41 8.60

Concentrate feed mixture (CFM), berseem hay (BH) and groundnut vine hay (GVH)

before access to feed and water into clean test
tubes with anticoagulant.

Blood samples divided into two portions.
The first portion used for estimating
hematological parameters including count of red
blood cells (RBCs, x10%/mm?) and white blood
cells (WBCs, x10%/mm?®), haematocrit value
(%)and haemoglobin (g/dl) concentration in the
whole blood with anticoagulant which
immediately  determined after collection
according to Hepler (1966). The second portion
of blood samples centrifuged at 600 g for 20
minutes to obtain blood plasma and stored at -
20°C until assay of blood components. Total
protein, albumin, globulin, glucose, triglycerides,
total cholesterol, Urea-N and creatinine were
determined in blood plasma colorimetrically by
using commercial kits (Bio-Diagnostics, Egypt)
according to the procedure outlined by the
manufacturer. Aspartate-aminotransferase and
alanine-aminotransferase ~ were  determined
colorimetrically by using QCA kit, Amposta,
Spain according to Reitman and Frankel
(1957). Globulin concentration was calculated
by subtraction of albumin from the
corresponding total protein value. Plasma
triiodothyronine (T3), thyroxin (T4), FSH and LH
hormones concentrations were determined by
radioimmunoassay techniques using (coat-A-
count TKT3 and TKT4) RIA Kits purchased
from Diagnostic Products Corporation (DPC,
Los Angeles, CA, 90045 5597, USA).
Statistical analysis

Data were analyzed using General Linear
Model (GLM) procedure (SAS, 2004). Duncan's

New Multiple Range Test (Duncan, 1955) was
used to detect any differences among means.
Percentage values were transformed to Arc-sin
values before being statistically analyzed.

RESULTS AND DISCUSSION

Growth performance of lambs

Initial live body weight, final body
weight and total gain of lambs are shown in
Table (2). Total and daily weight gain was
insignificantly differ for the control group
compared with treated groups. Though daily
weight gain showed significance (p<0.05) of
differences among groups, but size of difference
did not exceed 2%, which is negligible.

Feed conversion as kg DM intake/kg
gain, was the best with 75% GVH followed by
50% GVH and 25% GVH, respectively,
(enhance was 9.7%, 7.2% and 8.2%, respectively
compared to control group) (Table 2).
Economical evaluation

The economical evaluation of lambs’
growth due to feeding rations containing GVH
shown in Table (3). Lambs fed 75% GVH
recorded the best economic efficiency compared
to those fed 25% GVH, 50% GVH or control.
The lowest value recorded with the control
group. These results due to the relatively low
price of GVH compared to berseem hay besides
the lower feed intake of treated groups though
gaining similar weights.
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Table (2): Growth performance of lambs fed the experimental rations containing the three

levels of groundnut vine hay

Groundnut Vine hay levels (%)

Items Control 25 50 75
Experimental period (d) 120 120 120 120
Initial LBW (Kg) 17.25+0.27  16.93+0.38  17.20+0.41  16.78+0.23
Final LBW (Kg) 32754027  32.18+0.51  32.44+0.62  32.33+0.70
Total gain (kg) 15.50+0.23  15.25#0.18  15.24+0.13  15.55+0.12
Daily gain (g) 129.16+3.38% 127.08+4.17° 127.00+3.48° 129.58+0.112
Dry matter intake per head
Concentrate feed 566.0648.14°  555.78" 545.45+¢ 547,04+
mixture
Berseem hay 384.02+48.25%  288.30+P 192.01¢ 96.01+¢
Groundnut vine hay 00 96.10+¢ 192.01+° 288.00+2
Totaldry matterintake  gq 06139 72 940.18+46.2° 920.47+448.1° 931.05+49.1¢

(@)

Feed conversion

DM intake/Gain 7.97£0.18

7.32+0.15 7.40+0.12 7.19+0.14

abc: Means with the different superscripts in the same row are significantly different (P< 0.05).

1-Blood haematology

The mean values of blood parameters of
ewes reared under different experimental diets at
different pregnancy and suckling stages are
presented in Table 4. In general, all examined
blood parameters were within the normal ranges.

Data presented in Table 4 revealed the
haematological parameters including count of
RBCs and WBCs, hemoglobin (Hg, g/dl) and
haematocrite (PCV, %) values for ewes at late
pregnancy and early suckling stages. Most of
blood pictures measures were significantly
(P<0.05) higher with the different levels of GVH
than the control group. Such findings indicate
that ewes fed GVH-75%  improved
haematological parameters.

Glucose, triglyceride, total cholesterol
and urea-N levels were mostly decreased
(P<0.05) for ewes fed different levels of GVH
compared with the control. While, total protein
significantly (P<0.05) increased in treated
groups (GVH-25%, GVH-50% and GVH-75%)
compared to the control ewes. Moreover, no
significant differences detected in blood plasma
albumin and globulin concentrations among
ewes fed different diets (Table 5). The highest
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(P<0.05) wvalues of triglyceride and total
cholesterol was in control group while the lowest
(P<0.05) was 75% GVH diet. The highest
(P<0.05) value of creatinine concentration was
recorded with ewes fed GVH at level 50%.
While, the lowest (P<0.05) value was recorded
with ewes fed GVH at level 75%.

The activities of AST and ALT enzymes
in blood plasma of ewes fed GVH are presented
in Table 5. In general, size of difference among
groups in AST and ALT enzymes activity ranged
between 0 to 1.2% for AST and 1.3 to 6.3% for
ALT. Thus, though the significant differences
located among groups in AST and ALT enzymes
activities, we can suggest that no effect occurred.

Data presented in Table 5 revealed that

T3 level was significantly higher with control
and 75% GVH compared to 25 and 50% GVH
groups. . On the other hand, T4 hormone revealed
non-significant differences between the four
experimental groups during the different
physiological periods.
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Table (3): Economical analysis of lambs’ growth when fed rations containing different levels
of groundnut vine hay.

Groundnut Vine hay levels (%)

Items Control 25 50 75
Total feed intake (g/h/d)
CFM 566.06 555.78 545.45 547.04
BH 384.02 288.30 192.01 96.01
GVH 00 96.10 192.01 288.00
Price of total feed intake (LE. h/d)

CFM 2.55 2.50 2.45 2.46
BH 0.96 0.72 0.48 0.24
GVH 00 0.12 0.25 0.37
Total feeding cost, LE. 3.51 3.34 3.18 3.07
Average daily gain g/d 129.16 127.08 127.00 129.58
Price of daily gain, LE. 7.74 8.26 8.25 8.42
Net profit (LE./h/d) 4.23 4.92 5.07 5.35
Economic efficiency % 120.51 147.30 159.43 174.27
Relative improvement 100 122.23 132.30 144.61

Total price for feeds was calculated according to price of different ingredients available in

Egypt.

1- The local market prices were; 4500 LE for one ton CFM, 2500 LE one ton of BH, 1300 LE
one ton GVH and 65 LE price of one Kg live weight lambs.

2- Net profit = price of daily gain, LE. - total feeding cost, LE.

3- Economical efficiency (EE) = net profit / total feeding cost, LE.
4- Relative improvement of the control, assuming that the EE of the control (R1) =100

Table (4): Effect of replacing berseem hay with groundnut vine hay of diet on some
haematological concentrations in blood of Barki ewes

Items Physiological Groundnut Vine hay levels (%0)
status Control 25 50 75

Haemoglobin Late pregnancy ~ 12.34+0.18%  12.04+0.10° 12.42+0.15% 12.39+0.10°
(g/dl) Early suckling  10.03+0.15° 10.20+0.142° 11.32+0.112 10.69+0.19°
g Overall mean 11.18+0.16° 11.12+0.12°> 11.87+0.13% 11.54+0.142
Haematocrite  Cate pregnancy 29.35+2.443 29 67+1.35° 31.27+1.48% 31.95+0.962
(%) Early suckling  31.80+0.98%° 30.75+0.50° 34.15+1.912 34.10+1.322
0 Overall mean 30.57+1.72° 30.211:0.92;’ 32.71+1.692 33.0211.62:

. Late pregnancy  8.84+0.152 8.36+0.19 8.11+0.66°  8.34+0.33
W*(‘)'(tfog}‘r’ﬁr?] g)e”s Earlysuckling ~ 9.90+0.43°  9.36+0.66¢ 9.19+1.01¢ 9.53+0.31°
Overall mean 9.37+0.24%  8.86+0.43%  8.65+0.832  8.93+0.322
Red blood cells Late pregnancy ~ 12.78+0.072  12.55+0.50° 12.80+0.64% 12.28+0.24°
(x10%/mm?) Early suckling ~ 10.28+0.21° 10.44+0.36" 10.76+0.51% 10.80+0.15?
Overall mean 11.53+0.14% 11.49+0.43% 11.78+0.7528 11.54+0.202

2 and ® Means with the different superscripts in the same rows are significantly different (

P<0.05).

2- Blood biochemical components

Mean values of glucose, total protein,
albumin, globulin, triglyceride, total cholesterol,

and T4 in plasma of ewes during late pregnancy

urea-N, creatinine concentrations AST, ALT, T3

and early suckling are presented in Table 5.
Lambing performance and mortality rates
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Data presented in Table 5 reveal lambing
performance of Barki ewes fed berseem hay and
different levels of groundnut vine hay. Ewes fed
75% GVH obtained higher litter size compared
with other experimental groups (1.3, 1.0, 0.86
and 1.0 respectively). Ewes fed 50% GVH failed
to wean all their lambs (one lamb died). While
the other ewes of other experimental groups
successfully weaned their lambs. Litter weight
and size were higher in ewes fed 75% GVH then
0% GVH, 50% GVH, and lastly 25% GVH.
Mortality rate of lambs from birth to weaning
was 14.3% (1/7) in ewes fed 50% GVH.
Shawket et al. (2015) reported high mortality
rates of born alive lambs during the first week
after birth (16.7 to 35.3%). Doaa et al. (2009)
concluded that mortality rate increased with the
low birth weights. The health condition and the
nutritional status of the ewe before lambing
could also influence lambs mortality. Proper
attention to dam nutrition  particularly
concentrate supplementation enhances lamb
survival by increasing birth weight, since healthy
dam produce good colostrum rich in protein and
immunoglobulin. In addition, improvement of
health management practices during different
seasons is recommended for proper lambing.

CONCLUSIONS

In conclusion, Barki ewes fed groundnut
vine hay showed better blood haematology,
blood biochemical component, growth rate of
lambs and less mortality rate during late
pregnancy and early suckling stage. In view of
the availability of non-traditional green fodder
(groundnut vine hay) all around the year and its
compatibility to berseem hay (traditional forage
with high nutritional value), it can be safety
recommend use of groundnut vine hay for
suckling and growing lambs. It did not have
negative impact on blood biochemical
parameters of suckling ewes and their lambs.
The economic efficiency recommends 75%
GVH ration as best level of addition.
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Table (5): Effect of replacing berseem hay of diets with groundnut vine hay on some
biochemical and thyroid hormones concentrations in blood of Barki ewes

Physiological Groundnut Vine hay levels (%0)
Items status
Control 25 50 75
Late pregnancy  59.14+1.062 59.02+1.68°  55.55+1.35¢ 55.79+1.37%
Glucose (mg/dl) Early suckling 50.82+1.712 49.07+1.28°  48.00+1.98° 51.75+1.812
Overall mean 54,982 54.04° 51.77¢ 53.77°
Total protein Late pregnancy 6.75+0.70? 6.24+0.19° 6.65+0.30% 6.57+0.70%
(g/dl) Early suckling 7.20+0.052 7.11+0.01° 7.14+0.01%° 7.18+0.012
Overall mean 6.972 6.67° 6.892 6.872
Late pregnancy 3.67+0.01 3.43+0.09 3.64+0.05 3.86+0.01
Albumin (g/dl) Early suckling 2.27+0.04 2.46+0.01 2.98+0.03 2.29+0.09
Overall mean 2.97 2.94 3.31 3.07
Late pregnancy 3.84+0.08 3.11+0.02 3.90%0.05 3.68+0.01
Globulin (g/dl) Early suckling 4.68+0.10 4.78+0.10 4.67+0.04 4.28+0.01
Overall mean 4.26 3.94 4.28 3.98
Triglycerides Late pregnancy 55.48+1.052 53.29+1.32° 52 57+1.29° 50.49+1.20¢
(mg/dl) Early suckling 55.79+1.622 53.07+1.86°  52.93+1.61° 52.73+1.58¢
Overall mean 55.632 53.18° 52.75¢ 50.614
Total cholesterol Late pregnancy 57.62+1.812 56.13+1.80°  57.28+1.80? 55.91+1.88°
(mg/dl) Early suckling 52.69+1.28° 52.65+1.33°  52.96+1.292 51.45+1.71°
Overall mean 55.152 54,39° 54,12° 52.68°
Late pregnancy  47.92+1.85° 49.16+1.81*  47.81+1.93° 45.24+1.02°
Urea-N (mg/dl) Early suckling 39.77+1.282 39.80+1.09%  39.57+1.55° 38.12+1.44°
Overall mean 43.84° 44482 43,69° 41.68°
Late pregnancy 1.65+0.05° 1.61+0.04° 1.84+0.082 1.44+0.04°
Creatinine (mg/dl) Early suckling 1.83+0.07° 1.89+0.032 1.92+0.07° 1.74+0.05°
Overall mean 1.74° 1.75° 1.882 1.59¢
Late pregnancy  103.66+0.40°  102.50+0.32° 103.00+0.38%  102.50+0.75°
AST (U Early suckling 105.75+0.14°>  106.50+0.91® 103.75+0.35¢ 104.50+0.32°
Overall mean 104.70? 104.50? 103.37° 103.50°
Late pregnancy  19.75+0.77° 19.25+0.65°  20.50+0.122 19.50+0.80°
ALT (U/l) Early suckling 12.75+0.50° 12.75+0.36°  13.50+0.08% 13.56+0.65%
Overall mean 16.25° 16.00° 17.002 16.53°
Late pregnancy 1.57+0.152 1.20+0.08° 1.28+0.04° 1.60+0.232
T3 (ng/ml) Early suckling 1.60+0.23¢ 1.53+0.08¢ 1.87+0.17° 1.75+0.08°
Overall mean 1.58° 1.36° 1.57° 1.672
Late pregnancy 37.75£2.76 38.47+2.99 38.05+0.61 38.00£2.06
T4 (ng/ml) Early suckling 41.46+1.12 41.20+1.74 41.46+1.25 41.54+1.12
Overall mean 39.60 39.83 39.75 39.77

2 and P Means with the different superscripts

P<0.05).

in the same rows are significantly different (

AST = Aspartate-aminotransferase and ALT = Alanine-aminotransferase
Ts=Triiodothyronine and T4 = Thyroxin
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Table (5): Lambing performance, ewe’s mortality of Barki ewes fed on rations containing
different levels of groundnut vine hay

Groundnut Vine hay levels (%)

Items

Control 25 50% 75
Ewes number 7 7 7 7
Ewes lambing number 7 7 7 7
Lambs born 7 8 7 9
Lambs weaned 7 8 6 9
Litter size 1.0 0.86 1.0 1.3
Litter weight/Kg/h 4.14+0.312 3.69+0.102 4.07+0.282 4.47+0.412

Viable Lambs (n-%o)

During pregnancy
At birth (n-%o)
At weaning (n-%o)

7 (100%)
7 (100%)

9 (100%)
9 (100%)

7 (10096)
6 (85.7%)

8 (100%6)
8 (100%)
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