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DIGESTIBILITY OF NUTRIENTS IN THE BODY AND GROWTH
INTENSITY OF YOUNG RABBITS USING TRITICALE GRAIN IN
FEED RATIONS

The article is devoted to the study of the effect of feeding different amounts
of triticale grain in the diet on digestibility of nutrients, body weight, average daily
gain, carcass weight and slaughter yield of rabbits from 40 to 90 days of age. It was
established that the intake of nitrogen exceeded its excretion with faeces in the
animals of the experimental groups, whose rations included triticale grain. It was
experimentally proven that the rabbits of the second research group, which were fed
compound feed with 12.5% of the grain component replaced by triticale grain, better
digested feed nitrogen by 1.39 g or 5.15% (P<0.05), compared to the control group.
The body weight of animals of all groups during the preparation period was almost
the same, but already after 10 days of using different amounts of triticale grain in the
diet of rabbits, it was 8% higher in rabbits of the 1l and 111 groups. Feeding different
amounts of triticale grain in the composition of granulated feed positively affected
the weight growth of the rabbits of the experimental groups. It was established that
both on the 50th and 90th day, the growth intensity was the highest in rabbits of the
Il experimental group, in which 12.5% of triticale grain in the composition of the
granulated compound feed were replaced, compared to the control. In the animals of
the 11 and 111 research groups, which consumed granulated compound feed with a
content of 12.5% and 35% of triticale grain at the fourth and fifth stages of
determination (80th and 90th day of the study), absolute growth increased by 1.3
and 1.2% compared to control group. This indicates an increase in the intensity of
their growth. The final stage of the study showed that feeding granulated compound
feed containing triticale grain did not have a negative effect on massometric
indicators of internal organs. Slaughter yield in I, 11l and IV experimental groups
was 50.2%, 49.5 and 48.3% against 47.6% in the control group. The superiority of
the experimental rabbits over the control ones in pulp mass was noted —21.4%,
15.4% and 5.4% by groups respectively. Thus, the obtained results indicate that the
introduction of various amounts of triticale grain into the diet as part of granulated
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compound feed significantly affects the degree of digestion and assimilation of
nutrients in the body of young rabbits, growth intensity, carcass weight and
slaughter yield. This means that triticale grain can be partially introduced into the
diets of rabbits to increase the intensity of their growth.

Keywords: rabbits, triticale grain, nutrient digestibility, growth intensity, internal
organs.
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'PoratuHCEKHI arpapHuil (axoBHil KoK

2[HcTUTyT cinbcbkoro rocnoaapersa Kapnarcekoro periony HAAH

IlepeTpaBHicTh MOKMBHHX PeYOBHH B OPraHisMi Ta iHTeHCHUBHiCTb
POCTY MOJIOIHSIKY KPOJIiB 32 BUKOPUCTAHHS 3€pPHA TPUTHKAJIE y palioHax

CTaTTIO IPUCBAYECHO IOCIIIKEHHIO BIUIMBY 3TOJOBYBAaHHS Pi3HOI KUTBKOCTI
3epHa TpUTHKaNe copTy [lonickke 7 y CKIaji parlioHy Ha MEepPEeTPaBHICTh MOKUBHHUX
pPEYOBHH, Macy TijNa, CepeAHbOJOOOBHI MPUPICT, Macy TYNIKH Ta 3a0iHHMI BHXIi
kpoutiB i3 40 mo 90-mobGoBoro Biky. BcranoBneHo, mo HaxxomkeHHs Hitporeny
MEePEeBUIYBaJI0 HOro BHUBEICHHS 3 KajJOM y TBapHH AOCTIJHUX TPYI, OO CKIAIy
PAliOHIB SIKMX BXOJIWIIO 3€pHO TPUTHKaNE. EKcriepuMeHTaIbHO JOBEAEHO, 10 KPOJIi
Jpyroi JOCTiTHOI IPYIH, SKUM 3r00BYBaIN KOMOIKOpPM i3 3aMiHOI0 y HBOMY 12,5 %
36PHOBOTO KOMIIOHEHTa 3EpHOM TPHTHKAJe, Kpalie neperpasitoBand Hitporen
kopMmy Ha 1,39 1, a6o 5,15 % (P<0,05), mopiBHSHO 3 KOHTPOJIBHOIO Tpymoo. Maca
TiJNla TBApHMH yCiX IPYI y HiArotoBunii nepiox Oyia Maike OIHAKOBOIO, IIPOTE BXKE
yepe3 10 ni6 3acTocyBaHHS y palioHi KpOJIB pi3HOI KUNBKOCTI 3epHA TPUTHKAJE
BoHa Oyua Bumoto Ha 8 % y II i Il rpymi. 3rogoByBaHHS y CKJaJli TPaHyIbOBAaHOTO
KOMOIKOpMY pi3HOI KUIBKOCTI 3epHa TPUTHKAJIC MPOSBWIIO ITO3UTHBHHUN BIUIUB Ha
BaroBHH PiCT KPOJIiB JOCHiTHUX Tpym. BcraHoBmeHo, mo gk Ha 50-Ty, Tak 1 90-Ty
o0y 1HTEHCHBHICTh pOCTy Oyna HaiBummIor y kpoxiB Il mocmimHOi rpymu, SKkuM
3amiHioBamu 12,5 % 3epHa TpUTHKale y CKIa[l TpaHyJIOBAaHOTO KOMOiKOpMY,
nopiBHAHO 3 KOHTpoieM. Y TBapuH Il i IIl mocmimeMx Tpym, SKi CIOXKHBAIH
rpaHy/IbOBaHuil KoMOikopMm 3 BmictoM 12,5 Ta 35 % 3epHa TpuTHKane, Ha
YeTBepTOMY 1 I’sitoMy etami Bu3Ha4ueHHs (80 1 90 no6a mocmimKeHHs ) 301TbIIHBCS
abcomoTHUIT TpupicT Ha 1,3 Ta 1,2 % MOPIBHAHO 3 KOHTPOJBbHOIO Tpymoro. Lle
CBITYMTH NpPO MiABUINEHHS IHTEHCHBHOCTI iXHBOTO POCTY. 3aBepIIIbHUII eram
TOCIIPKEHHS TIOKA3aB, IO 3TOJI0BYBaHHS TPaHyJIHOBAHOTO KOMOIKOPMY i3 BMiCTOM
3epHa TPUTHKAIE HE MaJl0 HETraTHMBHOTO BIUIMBY Ha MAacOMETPUYHI MOKA3HUKH
BHYTpIilIHIX opraniB. 3abiitauit Buxix y 1L, 111 i IV mocmigaux rpynax craHoBus 50,2
%, 49,5 1 48,3 % mpotu 47,6 % y rpyni KOHTPOJFHHX POBECHHUKIB. BimzHaueHo
nepeBary JOCIHITHUX KpPOJiB IIOJ0 KOHTPOJBHUX 32 Macolo M’skoTi — Ha 21,4 %,
15,4 15,4 % BiamoBigHO B Tpymax.
TakuMm 4MHOM, OTPHMaHi pe3yJIbTATH CBiqUYaTh, 10 BBEICHHS 10 PALiOHY y CKJIAi
IPaHyJIbOBAaHOTO KOMOIKOPMY pI3HHX KiJBKOCTeH 3epHa TPHUTHKAJIe CYTTEBO
BIUIMBA€ Ha CTYIHb MEPETPABICHHS 1 3aCBOEHHS MOXXMBHHUX PEYOBHH B OpraHi3Mi
MOJIOIHSKY KpOJIB, IHTCHCHBHICTH POCTY, Macy TYIIKM Ta 3ab0iifHumid Buxim. lLle
O3HaYae, M0 B PAI[iOHH KPOJIiB MOXKHA YaCTKOBO BBOAWTH 3€PHO TPUTHKAIE I
301LIBIICHHS IHTCHCUBHOCTI iX POCTY.
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KmrouoBi cioBa: kpoii, 3epHO TpHUTHKAle, MEPETPAaBHICTh MOXHUBHUX
PEUOBHH, IHTEHCUBHICTh POCTY, BHYTPILIIHI OpTaHH.

Introduction. Rabbit breeding is one of the branches of agriculture
that provides the population with dietary meat and valuable down [5, 11,
18]. Rabbits became widespread due to their small size, fast growth, high
fecundity, short interval between generations and the ability to consume
agricultural by-products as feed [10, 17, 23]. Only in the last 5 years, the
industrial population of rabbits has increased by more than 40% [16, 28].
Keeping young rabbits and intensive production of rabbit meat is a
resource-intensive process, therefore, a constant search is being made for
ways to improve and reduce the cost of their breeding technologies [19, 21].
Taking into account the growing demand for ecologically safe and organic
livestock products, several ways of solving this problem have recently been
outlined [20]. Important in this regard are measures and techniques that
improve the feed conversion ratio, in particular, the use of pro- and
prebiotics in fattening rations [12, 25], their enrichment with vitamin and
mineral preparations [3, 4, 22], etc. Also for this purpose, the authors [7, 26]
propose to optimize the rabbit-keeping system, which allows to reduce the
use of antibiotics and improves the quality of rabbit meat products.

As we know, digestibility, i.e., the level of use of feed nutrients in
the body, largely depends on the age, the intensity of growth, breed, as well
as individual characteristics of animals. Scientific studies have proven that
genetic factors have a significant impact on the digestibility of feed
nutrients [30]. Some authors claim that the difference in feed digestibility
by animals of certain breeds is so insignificant that it does not go beyond
their individual deviations [24]. Other researchers found that individual
breeds and their hybrids differ in metabolism [27]. It is also known that
more intense growth, high precocity, and better fattening qualities of cross-
bred animals are associated with an increased level of metabolism in their
bodies and that animals of the meat production direction have a higher
digestibility of feed nutrients [29].

Optimizing rations during the intensive breeding of rabbits of highly
productive hybrids in terms of energy [13, 15], the balance of nutrients, in
particular protein [9, 14] is also a relevant way to solve the problem, as it
allows the genetic potential of animals to be fully realized.

At the current stage of development of rabbit breeding in Ukraing,
the level of feeding and balanced rations in many cases does not meet
scientifically based norms [2], which significantly increases the cost of
production. One of the means of improving the fodder base is the use of
grain from new crops in compound feed, in particular triticale, a cereal crop
bred by crossing wheat with rye, which is characterized by high yield, a
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high content of protein and essential amino acids, namely lysine [1, 6]. Due
to the high content of protein, lysine and tryptophan, triticale grain is well
combined with other components in compound feed [2]. The recommended
amount of its introduction for young pigs is 40-50%, for broiler chickens —
10-15% of the weight of grain, while the reduction in the price of
compound feed is 8-9% for piglets and 4.5-9% for poultry.

Based on the above, as well as the fact that the volume of triticale
grain production in our country is growing annually, its use in the diets of
various species of animals and poultry is increasing. Research aimed at
studying the metabolic and productive effects of the use of this cereal crop
is of scientific and practical interest in compound feed for rabbits.

Materials and methods. The research was conducted on the basis of
LLC "Pan krol" of the Rohatyn district, Ivano-Frankivsk region, on young
rabbits of the Termon breed. According to the principle of analogues, at the
age of 40 days, four groups of animals (I — control and II-IV —
experimental) were formed, 15 animals each. They were kept in rooms with
regulated microclimate and lighting in cages measuring 50x120x30 cm
(Table 1). The conditions of keeping corresponded to the accepted
veterinary and sanitary standards.

1. Scheme of the experiment

Group n Nature of feeding
I control MR (main ration)
1T experimental 15 MR + 12.5 % triticale grain grits
11T experimental MR + 35 % triticale grain grits
IV experimental MR + 50 % triticale grain grits

Rabbits of the control group were fed ad libitum standard complete-
ration granulated compound feed (MR), which included: barley and oat
grain, wheat bran, soybean cake, sunflower meal, grass flour, premix.
Animals had free access to water. Rabbits of the II, 1l and IV experimental
groups were fed the compound feed of the control group with the
replacement of oat and barley grains in its composition (from their mass in
the compound feed) with triticale grain of the Poliske 7 variety, at the rate
of 12.5%, 35% and 50%, respectively. The duration of the study — 50 days.
All animal manipulations were performed in accordance with the European
Convention for the Protection of Vertebrate Animals Used for Experimental
and Scientific Purposes. Digital data were processed statistically using
computer programs "Statystyka" and MS Office 2007.

Results and discussion. The control group of rabbits received the
basic diet, which provided the need of animals for nutrients, vitamins,
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macro- and microelements. For the animals of the research groups we
developed a recipe of experimental granulated compound feed according to
the European norms for the intensive growth of young rabbits (European
table of nutrition of feed for rabbits 2002 EGRAN). The structure of the
recipes is given in Table 2.

2. Structure of compound feed recipes for feeding experimental rabbits,
% natural feed

Recipes No

Fodder components I II 11

IV exp.

control exp. exp.

Oat grits 18.0 18.0 8.0 -
Barley grits 17.0 17.0 7.0 -
Wheat grits 15.00 2.5 - -
Triticale grits - 125 35.0 50.0
Soy cake 41 % 5.00 5.00 5.00 5.00
Sunflower meal 35 % 16.0 16.00 16.00 16.00
Alfalfa flour 25.00 25.00 25.00 25.00
Enzyme preparation - 0.5 0.5 0.5
Premix 4 3.5 3.5 3.5
Total % 100 100 100 100
Content in 1 kg of
compound feed:
Dry matter, kg 0.920 0.920 0.920 0.920
Exchange energy, MJ 10.2 10.4 10.4 10.0
Crude protein, g 170.0 175.0 175.7 160.2
Crude fiber, g 1125 112.2 112.0 111.4
The cost of compound
feed, UAH/100 kg 490 525 580 620

The analysis of the given compound feed recipes shows that the
rations for experimental young rabbits were balanced according to the main
indicators of nutrition.

In particular, 1 kg of ready-made granulated compound feed
contained 10.0-10.4 MJ of exchangeable energy, 160.2-175.7 g of crude
protein, 111.4-122.5 g of crude fibre. These fluctuations are not significant
and did not affect the results of the study.

Listed in table 3 research results indicate that the use of complete-
ration granulated compound feed with a content of 12.5% of Poliske 7
triticale grain significantly increases the digestibility coefficients of
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compound feed nutrients: organic matter — by 2.5%, crude fat — by 2.8%,
raw fibre — by 6.5%, crude protein — by 3.5 (P<0.05) and Nitrogen-Free
Extractive Substances (NFES) — by 4.5% compared to the control group.

3. Coefficients of digestibility of nutrients by the introduction of
different amounts of triticale grain (M+m, n=4)

Group
Indicators [ control II 111 IV exp.
exp. exp.
Organic matter 70.840.29 | 72.6+0.62 | 72.1+0.56| 71.1+0.46
% to control - +2.5 +1.8 +0.4
Crude protein 71.940.42 | 74.4+0.62* | 73.1+£0.38 | 72.7+0.36
% to control - +3.5 +1.7 +1.1
Crude fat 77.6+0.33 79.8£0.64 | 78.2+0.57| 77.8+0.44
% to control - +2.8 +0.8 +0.3
Crude fibre 32.5+1.16 | 34.6+1.69 | 33.5+1.52| 33.0+1.15
% to control - +6.5 +3.1 +1.5
NFES 80.1+0.27 | 83.6+0.65 | 82.8+0.62| 81.6+0.42
% to control - +4.5 +3.4 +1.9

Note: In this and the following tables, the probability of differences between the control and the
experiment * —P<0,05; ** — P<0,01.

In the 11l and IV (35 and 50% replacement with triticale grain)
experimental groups, there is also a tendency to increase the digestibility
coefficients of nutrients compared to the control group, however, no
statistically significant difference between the indicators has been
established.

The most advanced method that allows to determine the qualitative
transformation of nutrients in the body under the influence of the feed factor
is the study of the nitrogen balance, which is the main element of nitrogen
metabolism. The increase or decrease in protein content in the body is
calculated based on the amount of nitrogen retained in the body (Table 4).

The results of the physiological experiment showed that the use by
the body of nitrogenous substances in feed is uneven. It was found that the
intake of nitrogen with the diet exceeded its excretion with feces, that is, its
balance was positive in all groups. According to the conducted experiment,
it was found that the rabbits of the Il research group, which were fed
compound feed with a content of 12.5% of triticale grain, digested the
nitrogen of the feed better than the counterparts of the control group by 1.39
g or 5.15% (P<0.05) .
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It should be noted that the digestibility of nitrogen in the body of
animals of the Il and IV research groups was also higher by 2.1% or by
0.29 g compared to the control.

4. Average daily nitrogen balance after introducing different amounts
of triticale grain (M+m, n=4)

Indicators Group
I control 11 exp. 111 exp. IV exp.

;ake“ with food, | 51 ¢.0.085 | 6.3540.097 | 6.1340.001 | ° '74?;0'07
Excreted with | ) (1 0001 | 2.44+0.028 | 2.48+0.028 | 2-240-02
faeces, g 5
Digested, g 2.5240.066 | 3.9140.092* | 3.65£0.085 | ° '201[0'07
Excreted in 11240017 | 1.27+40.029 | 1.23+0.026 | -19£0-01
urine, g 9
Retained inthe | 4 0 071 | 2.64+40.002 | 2.42+0.079 | 2-01%0-06
body, g 1

% of taken 38.52 39.87 39.72 39.24
% of digested 47.20 55.95 55.89 55.33

No less important indicators are the ratio of assimilated nitrogen to
that taken and digested. In rabbits of the Il experimental group, this
indicator was the largest — 39.87% and 55.95%, respectively, compared to
the control.

The increase in nutrient digestibility coefficients also affected the
indicators of animal growth and development: live weight, absolute and
average daily gains (Table 5).

Thus, the live weight at the beginning of the experiment was
practically the same in rabbits of all groups, and already at the age of 90
days it was higher in the I, 11l and IV experimental groups by 3.8%, 1.4
and 0.3%, respectively, compared to their counterparts.

The same trend was observed with absolute and average daily
increases in live weight.
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5. Productive indicators of young rabbits with the introduction of
different amounts of triticale grain (M+m, n=4)

Indicators Group
I control 11 exp. 111 exp. IV exp.

Live weight at the
beginning of the 2126.0+46.8) 2050.7+41.9| 2095.7+37.6| 2120.6+32.9
experiment, g
Live weight at the
end of the 2856.2+44.6| 3005.2+78.4| 2965.0+45.6| 2895.0+88.6
experiment, g
% to control - +5.2 +3.8 +1.4
Absolute increase | 5, 1 53 954512 10| 869.3£2.05| 774.4+1.33
in live weight, g
% to control - +1.3 +1.2 +1.1
Q"erage daily gain,| 3 5.029| 47.7:082| 43.4+1.02| 38.7:0.99
% to control - +30.7 +18.9 +6.0

Control slaughter of young rabbits (four animals per group) was
carried out at the age of 90 days in a specially adapted workshop, according
to accepted veterinary and sanitary standards (Table 6).

Listed in table 6 data shows that the weight of the carcass of a
freshly slaughtered animal with internal organs in experimental groups of
rabbits was 9.3%, 6.8, and 2.4% higher, respectively, than in the control
group, and the weight of the carcass of a freshly slaughtered animal without
internal organs was also higher by 10.9%, 7.9 and 2.7% in relation to the
control.

Slaughter yield in Il, 11l and IV experimental groups was 50.2, 49.5
and 48.3% against 47.6% in the group of control analogues.

12 hours after slaughter, the weight of the cooled carcass was
determined. It was the highest in rabbits of the Il group (with the
replacement of 12.5% of the grain component with triticale grain). In I11 and
IV experimental groups, this indicator was also higher than in the control by
8.2 and 2.8%, respectively. A significant advantage of experimental rabbits
in pulp mass was noted — by 21.4%, 15.4 and 5.4%, respectively, by groups.

The mass of visceral fat was lower in all experimental groups of
rabbits compared to the control.
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6. Carcass weight of rabbits and slaughter yield when fed different
amounts of triticale grain (M+m, n=4)

Indicators Group

I control 11 exp. 111 exp. IV exp.
Weight of carcass of a
freshly slaughtered 1595.0444.6 | 1744.0488.6| 1703.7+45.6] 1633.8+17.7
animal with internal
organs, ¢
% to control +9.3 +6.8 +2.4
Weight of carcass of a
freshly slaughtered 1360.2444.6 | 1509.0488.6| 1468.5:46.1/ 1398.0+16.6
animal without
internal organs, g
% to control - +10.9 +7.9 +2.7
Slaughter yield, % 47.6+0.67 50.2+1.44 | 49.5+0.75 | 48.3+0.30
Mass of cooled 1317.7495.8 | 1466.5488.6) 1426.0+46.1] 1355.5416.6
carcass, g
% to control - +11.3 +8.2 +2.8
Mass of flesh, g 695.0+28.7 | 843.8+50.6| 802.3+43.9| 732.8+32.7
% to control - +21.4 +15.4 +5.4
Bone mass, g 473.5£16.1- | 622.3+38.5| 580.8+19.0| 511.3£18.5
% to control +13.4 +12.2 +7.9
Internal fat mass, g 33.2+1.65 32.542.75 30.0+4.5 31.0+£0.91
% to control -10.2 -10.6 -10.7

During the examination of the internal organs of the slaughtered
rabbits, no significant deviations from the norm were found, although some
tend to their increase was observed (Table 7).

The obtained data on the mass of internal organs (liver, spleen,

kidneys, lungs, heart) indicate that their mass was higher in rabbits of the II,
Il and 1V experimental groups, in particular, the liver — by 6.3%, 5.8 and
4.5%, spleen — by 6.8%, 5.7 and 2.8%, kidney — by 5.9%, 3.3 and 1.7%,
lungs — by 9.2%, 3.8 and 1.5%, heart — by 10.0%, 7.0 and 5.0% compared to
control analogues [8].

The chemical composition of rabbit meat differs from the meat of
other farm animals — it has a higher content of complete proteins, a lower
amount of fat, extractive substances, purine bases and cholesterol. It has
good taste and culinary properties, is easily absorbed by the body, therefore
it belongs to the category of dietary and is used in the nutrition of people of
any age.
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7. Weight of internal organs of rabbits fed different amounts of triticale
grain (M+m, n=4)

Group
Indicators 11 111 v
I control

exp. exp. exp.
Liver, g 89.5+2.02 | 95.2+1.75 | 94.7+0.85 | 93.5+0.64

% to control - +6.3 +5.8 +4.5
Spleen, g 1.75+8.66 | 1.87+0.07 | 1.85+0.06 | 1.80+8.16

% to control - +6.8 +5.7 +2.8
Kidneys, g 30.2+1.43 | 32.0£0.81 | 31.2+0.47 | 30.7+1.10

% to control - +5.9 +3.3 +1.7
Lungs, g 13.0£0.40 14.2+0.47 13.5+£0.64 | 13.2+0.75

% to control - +9.2 +3.8 +1.5
Heart, g 10.0£0.40 11.0£0.40 10.7+0.47 10.5+0.64

% to control - +10.0 +7.0 +5.0

Conclusions

The use of complete-ration granulated compound feed with a content
of 12.5% of Poliske 7 triticale grain increases the digestibility coefficients
of compound feed nutrients: organic matter — by 2.5%, crude fat — by 2.8%,
crude fibre — by 6.5%, crude protein — by 3.5 (P<0.05) and NFES by 4.5%
compared to the control.

Rabbits of the 1l experimental group, which were fed compound feed
with a content of 12.5% triticale grain, digested feed nitrogen better than the
counterparts of the control group by 1.39 g or 5.15% (P<0.05).

The amount of absorbed nitrogen in the rabbits' bodies was greater in
11, 111 and VI experimental groups by 1.24 g (8.57%), 1.02 g (5.71 %) and
0.61 g (3.57 % ). The ratio of assimilated nitrogen to taken and digested in
rabbits of the Il research group was the highest — 39.87% and 55.95%,
respectively, compared to the control.

The weight of carcasses of freshly slaughtered animals with internal
organs in experimental groups of rabbits was by 9.3%, 6.8 and 2.4%,
respectively, and the weight of carcasses of freshly slaughtered animals
without internal organs was by 10.9%, 7.9 and 2.7% % higher than in the
control.

Slaughter yield in I, 11l and IV experimental groups was 50.2%,
49.5 and 48.3% against 47.6 in the group of control analogues.

Average daily weight gain, as one of the main performance
indicators, was higher in rabbits of the I1, 111 and IV experimental groups by
30.7%, 18.9 and 6.0%, respectively, than in the control peers.
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The introduction of triticale grain in the amount of 12.5% into the
composition of granulated compound feed has a positive effect on the
intensity of growth of young rabbits, digestion and assimilation of nutrients,

as well as the mass of internal organs.
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