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Low production costs and high quality of mutton
are able to ensure high profitability of sheep farms
and competitiveness on the market. Most commonly
sheep are fed only the forage of low nutritional value
grown ofthe farm. Therefore it is very important to
organize suitable feeding of lambs taking into con-
sideration the fact that they grow and develop very
fast and meat production is distinguished by high nu-
tritional value. Hence, intensive growth of lambs is
considered to be most effective from an economical
point of view (Wand, 2003; Zapasnikiene, 2004).
The meat of such lambs is especially marketable due
to good nutritional and gustatory properties. How-
ever, such a way of growth is not very popular in
Lithuania. Generally, lambs are fed roughage ration
up to satiety and little amount of concentrates, so the
supply of energy and nutritive substances is insuffi-
cient. The consequences of such feeding are low
weight gain, high food expenditure and long fatten-
ing (Cernauskiene, Bartkeviciute, 2003). Besides,
the meat of older lambs is fatter and the carcass out-
put lower (Patrick et al., 1997; Zapasnikiene,
2001; Meelis, Kart, 2003). Applying the technolo-
gies of intensive growth, the daily weight gain of
lambs can reach 250-350 g, in specialized breeds
for meat production - up 400-450 g and the required
weight 0f40-45 kg before slaughtering is reached at
the age of4 months (Head, 2000).

The rapid growth of the lambs during the first
weeks of life is mainly determined by the milk pro-
ductivity of the sheep. During the first ten days of life
the main food for the lambs is sheep milk (Vuchkov
and Dimoyv, 2006). Milk synthesis of the sheep starts

to decrease at the end of'the first month of lactation.
Due to this, in order to maintain intensive growth of
the lambs supplementary feeding is especially impor-
tant (Flamant and Morand-Fehr, 1982; Ray-
cheva et al., 2007). It has been defined that supple-
mentary feeding with concentrates caused by 100-
150 g higher daily weight gain of suckling lambs ifto
compare to those grown without concentrates (Ka-
rim et. al., 2001).

Recently such preparations as probiotics, pre-
biotics, phytobiotics and other probiotic preparations,
regulating the microbial processes related to the di-
gestibility of nutritive substances and having preven-
tive effect against intestinal infections, have been
widely used in sheep farming (Klaenhammer,
2000). The blue algae Spirulina platensis may be
attributed to the phytobiotic preparations. The re-
search carried out in the world evidently demon-
strated that spirulina is distinguished by the following
unique properties: destroys many viruses; is able to
compensate insufficiency of vitamins and mineral sub-
stances; decreases the amount of fat in blood; is dis-
tinguished by enzymatic activity; normalizes processes
of metabolism, enhances the immune system and re-
sistance of the organism; has antiallergic and anti-
cancer activity; removes from the organism heavy
metals, toxins, radio nuclides; increases milk pro-
ductivity in particular species; is distinguished by
rather high treating-preventive activity against many
disturbances of the organism; increases the viability
and activity ofthe animal; has probiotic activity (Ma-
30 1 Ap., 2004; bepecros, 2005; Eroposa u ap.,
2006).
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Spirulina contains a high amount of minerals and
trace elements important for the organism: iron, cal-
cium, sodium, potassium, copper, magnesium, zinc,
phosphorus, selenium, carotene, nucleic acid, en-
zymes and other active substances (AJTYHUH U Jp.,
2000; YepnoBa u ap., 2001; 'MmommmHCcKuil u
ap., 2006; Qiao and Shang, 2000; Simsek et al.,
2007).

The research data about the application of the
blue algae Spirulina platensis in sheep farming is
still quite limited. The aim of our research was to
define the effect ofthe blue algae Spirulina platensis
on the reproductive properties of ewes and growth
rate of the lambs. Furthermore, we also defined the
effect of supplementary feeding with concentrates on
the growth rate of suckling lambs.

OBJECT AND METHODS
OF THE INVESTIGATION

The experiment was carried out on a farm with
Lithuanian Black Face and Romanov crossbred
sheep. The experimental ewes were grown under
the same feeding and keeping conditions. Two analo-
gous groups of the ewes were formed (control and
experimental one), each containing 5 sheep. Con-
ventional ration for the experimental ewes individu-
ally and daily was mixed with pelleted preparation
of blue algae Spirulina platensis containing 2 g blue
algae biomass with 75 percent humidity preserved
with molasses. Feeding of this preparation to the
ewes of'this group was started from the 120" day of
pregnancy and lasted up to 30 days of lambs' age.
Later the lambs of the experimental ewes (kept in
special pens) from the 30" to the 60th day of age
were fed to satiety a mixture of oat flour and soy-
bean meal. This mixture contained 80% of oat flour
and 20% of'soybean meal. From the 60™ to the 90®
day ofage the ration was changed with one contain-
ing 85% of oat flour and 15% of'soybean meal. The
protein concentration in the dry matter of this mix-
ture during the first month was 21.1%, and during
the second one 19.4%. The lambs of the control
group were not additionally given concentrates. The
forage intake in each group of lambs and ewes was
calculated according to the data of control feeding
carried out weekly.

Milk samples from ewes were taken on the 7
and 20™ day after yeaning. The milk samples were
analyzed at the accredited SI "Pieno tyrimai" by cer-
tified methods of analysis.

The amount of milk fat, protein and lactose was
defined by a special method (LST ISO 9622), using
special equipment for measuring mid-infrared spec-
trum LactoScopeFTIR (FT1.0.2001; Delta Instru-
ments, Holland). The milk production ofthe ewes
was calculated according to the lambs' weight gain
from the birth to the 20™ day of lactation.

Blood samples were taken on the 30th and 90th
day of lambs' age. Morphological investigation of
blood samples was carried out at the Department of
Noninfectious Diseases of the Lithuanian Veterinary
Academy by special equipment "Picoscell" (Hun-
gary). Total protein was investigated by a reflecto-
metric method. Calcium in the blood serum was ana-
lyzed by a photocolorimetric method using a Screen
Master Plus analyzer (2002; Hospitex Diagnostics
S.A., Italy).

The data of the investigations were evaluated sta-
tistically by the "R" statistic package (http://www.r-
project.org). Arithmetic means and standard square
deviations ofthe traits were calculated. The statisti-
cal significance of'the arithmetic means differences
(p) was also evaluated, the difference was consid-
ered to be statistically significant when P<0.05.

RESULTS OF THE EXPERIMENTS

The growth rate of lambs is considered to be an
mherited feature of the breed, however, successful
growth and viability of the lambs greatly depends on
the feeding and keeping conditions. During the first
weeks oflife the lambs' growth mainly depends on
sheep milk production.

The reproductive indicators of the ewes (table 1)
revealed that Spirulina platensis influenced their pro-
ductivity.

The data for the ewes yeaned (table 1) indicate
that the weight of a newborn lamb in the case of
Spirulina platensis preparations feeding was by 0.12
kg or 4.07 percents higher (P>0.05) ifto compare
to the control group. Respectively, the lamb weight
on the 20™ day ofllife was by 0.54 kg or 7.8% higher
(P>0.05), and on the 30th - by 0.76 kg or 8.6%
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Table 1. Reproductive indicators of the ewes and lambs growth rate

Groups

Indicators Control Experimental

(n =5) (n =5)
Prolificacy of the ewes, units 1.80 + 0.224 1.60 +0.274
Weight of a newborn lamb, kg 2.95+0.253 3.07 +£0.281
Weight of a 20-day-old lamb, kg 6.89 +0.124 7.43£0.199
Weight of a 30-day-old lamb, kg 8.85+£0.326 9.61 +£0.209

Daily weight gain up to the 30" day of age, g 197 + 51 218+ 63

higher (P>0.05) than in the control group of the ewes.
The daily weight gain of the lambs given the Spirulina
platensis preparation up to the 30" day of life was
by 21 gor 10.7% higher (P>0.05) than in the con-
trol group.

The data for ewes' milk chemical composition
presented in table 2 demonstrate that 7 and 20 days
after yeaning the preparation ofblue algae Spirulina
platensis positively affected the indicators of milk
composition. On the 7™ day after yeaning the milk
fat in the experimental group of ewes was by 0.13%
higher, protein - by 0.19% higher, and the amount of
lactose - by 0.23% higher than in the milk of the
control group of ewes (P>0.05). Twenty days after
yeaning the milk fat determined in the milk of the
experimental group was by 0.58% higher (P>0.05),
protein was by 0.77% higher (P<0.05), and lactose
was by 0.47% (P>0.05) higher than in the milk of
the control group of ewes. The relative milk produc-
tion of the ewe significantly increased by 3.8 kg or
10.7% (P<0.05). It could be stated on the basis of
the data obtained that the preparations of blue algae
Spirulina platensis stimulated the mammary glands
secretion and the synthesized milk was of a higher

nutritional value, consequently these facts affected
the growth rate of lambs.

Starting from the 30" day of lambs' age, the ex-
periment was aimed to define the effect of supple-
mentary feeding with concentrates on the growth rate
of'sucking lambs.

On average the lambs from 30 to 60 days of age
consumed 148 g of the mixture of oat flour and soy-
bean meal daily, in which soybean meal was 20%.
This caused by 51 g or 28% higher daily weight gain
(P>0.05). Starting from the 60th day of age up to
weaning (90" day ofage), the lambs of the experi-
mental group consumed 245 g of the mixture of oat
flour and soybean meal daily on average and the daily
weight gain was by 55 g or 31.9% (P>0.05) higher
than in the control group of lambs. During the period
of 60 days, i.e. from the 30th to the 90" day of age,
the lambs from the experimental group gained by 3.36
kg or 32.6% (P<0.05) higher weight than the lambs
of'the control group.

The haematological analyses revealed (table 4)
that the morphological and biochemical parameters
ofall the investigated lamb blood fluctuated within
the limits ofthe physiological norm. On the basis of

Table 2. Milk chemical composition and productivity of the ewes (n=5)

Indicators Fat, %

Protein, % Lactose, % Milk production, kg

7™ day of lactation

7.85+0.11
7.98 £0.14

Control group

Experimental group

20™ day of lactation

7.28 £0.16
7.86 £0.28

Control group

Experimental group

4.81+0.14 4.39+0.21 -
5.00 £0.09 4.62+0.18 -
5.31+0.11 3.85+0.33 36.00 = 1.08
6.08 £0.16* 4.32 +£0.22 43.40 + 1.68*

*P <0.05
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Table 3. Growth rate of sucking lambs

Control group

Experimental group

Indicators (n=9) (n=8)
Weight of a 30-day-old lamb, kg 8.85+0.326 9.61 £0.209
Weight of a 60-day-old lamb, kg 14.28 +0.287 16.57 £ 0.341*
Daily weight gain from the 30" day to the 60™ day of age, g 181 + 24 232442
Weight of a 90-day-old lamb, kg 19.14 £ 0.533 23.26 +£0.477*
Daily weight gain from the 60" day to the 90" day of age, g 172 +£28 227+ 36
Lambs’ weight gain during the period of 60 days, kg 10.29 + 0.568 13.65 + 0.489*
*P <0.05
Table 4. Data of lambs blood analyses
G Erythrocytes Leucocytes Haemoglobin Hematocrit  Total protein Calcium
roups
101 10°11 g/l % g/l mmol/l
30 day lambs
Control group 10.14+£0.92 9.88+043 92.60+1.92 31414293 7235+3.44 2.39+1.65
Experimental group 10.74+£0.60 9.80+0.45 99.30+1.99*% 32.27+3.01 73.52+3.42 2.38+1.64
90 day lambs
Control group 932+0.38 790+£0.32 9139+1.68 31.67+2.87 73.48+3.28 2.60+1.56
Experimental group 9.64+0.32 7.86+039 91.86+1.76 31.87£298 7539+329 2.79+1.59
*P <0.05
the experimental results it was defined that the CONCLUSIONS

Spirulina platensis supplement in the ration of ewes
positively affected the general morphological appear-
ance of blood during the first month after birth. In
the blood ofthe experimental group oflambs a higher
number of erythrocytes by 0.6 x 1012/1or 5.9 per-
cents was found and by 6.7 g/l or 7.2 percents
(P<0.05) higher amount of haemoglobin than in the
control group of the lambs. The preparation had no
effect on the other haematological indicators.

The main functions of erythrocytes are related to
haemoglobin. As the main function of haemoglobin
is to transform oxygen from the lungs to the tissues
and carbon dioxide - from the tissues to the lungs
and this process helps maintain a constant blood pH,
it could be suggested that the vital processes were
more intensive in the organisms of the lambs whose
mother ewes were given the Spirulina platensis phy-
tobiotic preparation.

When the daily ration for the ewes was supple-
mented with the preparation containing preserved 2
g blue algae Spirulina platensis biomass of 75 per-
cents humidity, the reproductive properties of the
ewes improved. The newborn lambs had by 4.07
percent higher weight and grew more intensively, the
daily weight gain increased up to 10.7 percents. The
ewes synthesized milk with 10.7 percent higher nu-
tritional value.

Spirulina platensis preparations in the ration of
the ewes stimulated some vitally important processes
in the lambs during the first weeks of life.

When the sucking lambs were additionally given
oat flour and soybean meal mixture, up to 32.6 per-
cents higher daily weight gain could be reached and
at the age of 3 months the lambs weighed by 4.12
kg or 21.52 percents more than the lambs of the
control group.



CEJICKOCTOITAHCKA AKAJEMMS « )KIBOTHOBB/IHM HAY KU, XLVII, 1/2010 13

REFERENCES

1. Antynun, /1. A., HImenesa, I'. A., Koras,
M. M. JIntenkona, U. 10., Tutos, . H.,
Bopucos, A. B., 2000. CnupynuHa Kak
KOpMOBasi J00aBKa B pPaIliOHE KUBOTHBIX U
ntuubl. JJoctrxenue Hayku u Texuuku ALK,
8, 23-24.

2. Bepectos, B. A., 2005. CocTosiHue u nepc-
MEKTUBBI UCIIOJIL30BAHUS CIIUPYIIMHBI B 3BE-
poBojicTBe, DU3NOIOTUYECKIE OCHOBBI IOBHI-
HIEHUS TPOAYKTUBHOCTU MJIEKOTIUTAIOIINX,
BBEJICHHBIX B 300KYIbTYpY, Ilerpo3aBoack, C.
26-27.

3. I'moumnckuii, U. B., Eroposa, E. A., ®aree-
Ba, H. H., Ma3so, B. K., 2006. Beigenenne u
CpaBHHUTEIIbHAS XapaKTEPUCTHKA (UKOITUAHH-
HOB, TOJIYYCHHBIX U3 CHUPYIUHBI, 0OoTa-
LICHHOM ¥ HE 00OTaIlleHHOM celleHoM, bruotex-
HoJtorus 2, 40-43.

4. Eroposa, E. A., 'monmuckuii, U. B., 3opumn,
C. 1., Ma3o, B. K., 2006. 13y4enue 6uoroc-
TYIMTHOCTH Pa3IMYHBIX MHAIIEBBIX POPM MUKPO-
3JIeMEHTa ceJieHa B AKCIiepuMenTe, Bompocsl
nuTanus, 75, 3, 45-49.

5. Ma3o, B. K., 'mommmnckuii, U. B., 3ui10Ba,
. C., 2004. MukpoBOIOpOCib CIUPYINHA B
MUTAaHUU YeToBeKka, Bompockl nutanus, 73,
1, 45-53.

6. Uepnosa, H. U., Kucenesa, C. B., UepHoB,
H. M., 2001. ITumieBast HIEHHOCTb CHUPYJIUHBL:
OTIBIT BBIPAILIMBAHUS M IPUMEHEHUs1, BecTHUK
Poccuiickoii AkageMuu CelbCKOX03SIIMCTBEH-
HBIX HayK, 6, 60-63.

7. Cernauskiene, J., Bartkeviciute , Z., 2004.
Baltyminiu ir mineraliniu priedu naudojimas,
auginant Romanovo veisles eriukus. Tarptautines
konferencijos "Gyvuliu mitybos indelis iprastines
ir ekologin?s gyvulininkystes vystymui Lietuvoje"
medziaga. P. 51-52.

8. Flamant, J. C., Morand-Fehr P., 1982.Sheep
and goat production. Ed. J.E. Coop, Elsevier Sci-
entific Publishing Co., Amsterdam-Oxford-New

York. P. 275-295.

9. Head, B., 2000. Feeding growing, and finishing
lambs. http:/www.localhost/A:/lambs.htm.

10. Karim, S., Santra, A., Sharma, V. 2001. Prie-
weaning response of lambs fed creep mixtures
with varying levels off energy and protein. Small
Ruminant Research. V. 39(2). P. 137-144.

11. Meelis, O., Kart, O., 2003. Effect of grain spie-
cies on purine derivative excretion via urine in
feeding leguminous silage to rams. Veterinarija ir
zootechnika. T. 22 (44). P. 73-77.

12. Patrick, G., Hatfield, J., Hopkins, A., Geoff,
T. P., Hunt, C., 1997. The effects of amount of
whole barley, barley bulk density and form of
roughage on feedlot lamb performance carcass
characteristic and digesta kinetic. J. of Anim. Sc.
V. 75.N. 12. P. 3353-3366.

13. Qiao, Y., Shang, S., 2000. Effects of selenium
(Se) on quality of Spirulina platensis, Journal of
China Agricultural University, 5, 1, 31-34.

14. Raycheva E., T.Ivanova, E. Kipriotis, E. Kis-
tanova, 2007. The caracteristic of control day
milk and its properties in ewes from different
breeds in Bulgaria. Biotechnology in Animal hus-
bandry, 23:5-6, book 2. P. 139-144.

15. Simsek, N., Karadeniz, A., Karama, T.,
2007. Effects of the Spirulina platensis and Pa-
nax ginseng oral supplementation on peripheral
blood cells in rats. Revue Med. V?t, 158, 10,
483-488.

16. Vuchkov, A., Dimov, D., 2006. Meat charac-
teristics of lambs from white and patshed Maritsa
sheep. )KuBoTHOBBIHM HaykH, 3: 6-10.

17. Wand, Ch., 2003. Market lamb nutrition. Agri-
culture, Food and Rural Affairs.

18. Zapasnikiene, B., 2001. Lietuvoje auginamu
aviu veisliu panaudojimo galimybes. Veterinarija
ir zootechnika. T. 15 (37). P. 131-134.

19. Zapasnikiene, B., 2004. Avininkystes
problemos Lietuvoje. Tarptautines konferencijos
"Gyvuliu mitybos indelis iprastines ir ekologines
gyvulininkystes vystymui Lietuvoje" medziaga. P.
14-18.



14 CEJICKOCTOIMAHCKA AKAJEMMS « )KIBOTHOBB/ITHM HAY KU, XLVII, 1/2010

THE INFLUENCE OF SPIRULINA PLATENSIS
AND CONCENTRATES ON LAMBS' GROWTH

A. Shimkiene, Z. Bartkevichiute, J. Chernauskiene, A. Shimkus,
A. Chernauskas, A. Ostapchuk*, M. Nevitov*

Lithuanian \eterinary Academy, Kaunas, Lithuania

*Penza State Agricultural Academy, Penza, Russia

SUMMARY

The experiment was carried out on a farm with Lithuanian Black Face and Romanov crossbred sheep.
Two analogous groups ofthe ewes were formed (control and experimental one), each containing 5 sheep.
The conventional ration for the experimental ewes individually and daily was mixed with pelleted prepara-
tion of the blue algae Spirulina platensis containing 2 g blue algae biomass of 75 percent humidity pre-
served with molasses. Feeding of this preparation to the ewes of this group started from the 120th day of
pregnancy and lasted up to 30 days of lambs' age. Later the lambs ofthe experimental ewes (kept in special
pens) were fed to satiety a mixture of oat flour and soybean meal from the 30th to the 60th day ofage. The
lambs of the control group were not additionally given concentrates.

The experiment revealed that when the daily ration of the ewes was supplemented with Spirulina platensis
biomass the reproductive properties of the ewes improved. The newborn lambs had by 4.07 percent higher
weight and grew more intensively, the daily weight gain increased up to 10.7 percents. Spirulina platensis
preparations in the ration for the ewes stimulated some vitally important processes in the lambs during their
first weeks of life. When sucking lambs were additionally given oat flour and soybean meal mixture, up to
32.6 percent higher daily weight gain could be reached and at the age of3 months the lambs weighed by
4.12 kg or 21.52 percents more than the lambs ofthe control group.

Key words: sheep, sucking lambs, Spirulina platensis, concentrates, weight.



