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EFFECTIVENESS OF THE USE OF TOMATOEHOOTS
IN PIG BREEDING

Abstract

The further development of animal husbandry requires more active involvement of all factors that increase milk and
meat production. The widespread use of recyclable canning production in the diets of farm animals is one of the important
resources for strengthening and developing the feed base. Efforts aimed at the practical solution of the problem of the use of
secondary raw materials of the food industry are rightly considered at the same level as the implementation of measures to
increase the yield of fodder crops. In conditions of production, animals are not always provided with complete diets, espe-
cially for protein, vitamins and other biologically active substances. One method of balancing pigs' diets for nutrients and
biologically active substances may be to feed them tomato shoots. Tomato squeezes can replace some of the forage that is
included in the feed mix.

Tomato shoots have a wide range of biological activity, and therefore using them as a feed additive can normalize the
metabolic processes of the animal body, improve the function of the digestive system. However, there are no clear guidelines
for the inclusion of tomato shoots in pig feeds today. In addition, there is still no consensus among researchers on the rela-
tively optimal way of harvesting, preserving and storing these unconventional feeds.

The purpose of the work was to justify the optimal levels of tomato shoots animals in the feed for young pigs for fatten-
ing. In the course of the research, the chemical composition and nutritional value of tomato shoots were analyzed, compound
feed recipes were developed with partial replacement of grain components for tomato shoots, the effect of the developed com-
pound feeds on feeding them on the growth of pigs and peculiarities of the influence of tomato buds were studied, their ra-
tional use in pig production is substantiated.

The results of the experiment indicate the feasibility of replacing in the feed for the repair of young pigs part of the
raw material for tomato shoots. Studies have shown that feeding young pigs with tomato shoots leads to a slight decrease in
the digestion of nutrients. Analysis of the daily average nitrogen balance indicates better deposition of it in the body of the
animals of the experimental groups, which fed 10 and 15 % of tomato shoots. At feeding of 20 % of tomato shoots nitrogen
balance worsened considerably.

Key words: tomato shoots, fodder, fattening pigs.

Literary review In conditions of production, animals are not al-

The further development of animal husbandry ways provided with complete diets, especially for pro-
requires more active involvement of all factors that in- tein, vitamins and other biologically active substances.
crease milk and meat production. The widespread use of One way of balancing pigs' diets for nutrients and bio-
recyclable canning production in diets of farm animals is logically active substances may be to feed them tomato
one of the important resources for strengthening and de- shoots. Tomato shoots can replace some of the forage
veloping the feed base. Efforts aimed at the practical that is included in the feed mix.
solution of the problem of the use of secondary raw ma- According to a number of authors, the use of
terials of the food industry are rightly considered at the tomato shoots in feeding pigs leads to a more complete
same level as the implementation of measures to increase use of feed by increasing their digestibility and nutrient
the yield of fodder crops. absorption.

Feeding efficiency of canning secondary raw Tomato shoots have a wide range of biological
materials depends to a large extent on its composition, activity, and therefore using them as a feed additive can
availability of biologically active substances, functional normalize the metabolic processes of the animal body,
state of digestive organs and animal feeding system [1, improve the function of the digestive system [3, 4].

2]. A number of papers provide information on the

Therefore, research on the use of secondary raw successful use of tomato shoots as a rational substitute
materials for canning production in pigs in order to in- for grain feed in the diets of young pigs, but there are no
crease their productivity is important scientific and eco- clear recommendations for the inclusion of tomato bo-
nomic value and is relevant. vine feed in pigs for today. In addition, there is still no
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consensus among researchers on the relatively optimal
way of harvesting, preserving and storing these uncon-
ventional feeds [5, 6, 7].

In this regard, the study of the effectiveness of
the use of tomato shoots in pig diets is of great scientific
and practical importance.

Formulation of the problem

The purpose of this work is to substantiate the
optimal levels of tomato shoots pigs in feed for young
pigs for fattening.

To achieve this goal it is necessary to perform
the following tasks:

- determine the chemical composition and nutri-
tional value of tomato shoots;

- to develop compound feed recipes with partial
replacement of their cereal components by tomato
shoots;

- to study the influence of the developed com-
pound feeds on feeding them in the composition of the
diet on the growth of pigs;

- to study the features of the influence of tomato
shoots on pig growth and development;

- to justify their rational use in pig production.

Materials and methods

The studies were conducted in production condi-
tions on pigs of large white breed. Four pig groups were
formed using the analogue group at 4 months of age with
4 heads on which the experiments were conducted. Ani-
mals were selected homogeneous by sex and live weight.
The diet of the animals was prepared according to the
current norms, taking into account the age and live
weight of the experimental animals. Based on the ana-
lyzes of the composition and nutrition of the diets, their
balancing was performed according to 28 indicators. Ac-
cording to the scheme of the experiment, animals of each
group received standard compound feed. In the diet of
the experimental groups, instead of concentrated feed,
tomato washes were administered in the following
amount (by weight): group 2 — 10 %; 3rd group — 15 %j;
group 4 — 20 %. Sampling of the average samples of for-
ages, facces (feces, urine) and their zoochemical analysis
was carried out according to conventional methods.

Results of the study and their discussion

In the first phase of the study, tomato shoots
were analyzed for nutrient content. Table 1 presents the
main indicators of the chemical composition of fresh and
dried tomato shoots in comparison with barley grain.
In the presence of protein and fat, tomato shoots exceed
the content of these nutrients in barley grain by several
times. There are 34.1 g of calcium and 36.3 g of phos-
phorus in 1 kg of tomato shoots. Accordingly, calcium is
17 times higher than in barley grain, which is the basis of
the diet for pigs. Summarizing the material presented, we
can conclude that tomato shoots are characterized by a
relatively high forage potential, characterized by a di-
verse composition of biologically active substances.

At present, rising prices for compound feed and
significant transportation costs for transportation of raw
materials and finished products have led to the need to
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Table I - Chemical composition and nutritional value

of feed

Chemical composition, %

Indicators Tomato shoots Barl.ey
moist is dry grain
Moisture 73,4 13,0 12,8
Crude protein 6,7 22,6 11,2
Crude fat 4,0 12,6 2,2
Crude fiber 8,1 17,8 4,9
Non-nitrogenous 6,5 28,2 63,8
extractives
Cinder 1,1 2,9 2,8
Energy and nutrient content in 1 kg of feed
Indicators Tomato shoots Barl'ey
moist is dry grain
Feed units 0,2 0,7 1,15
Ca,r 3,1 34,1 2,0
P,r 3,8 36,3 3,9

Table 2 - Recipes and nutrition of feed for pigs, %

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

Components and Recipes
nutrients 1 2 3 4
Maize 40,0 || 40,0 || 40,0 || 40,0
Pea 26,0 || 26,0 || 26,0 || 26,0
Barley 20,0 10,0 5,0 -
Meat-bone meal 7,5 7.5 7.5 7,5
Herbal meal 5,0 5,0 5,0 5,0
Tomato shoots - 10,0 15,0 || 20,0
Salt 0,5 0,5 0,5 0,5
Premix 1,0 1,0 1,0 1,0
1 kg of compound feed contains:
Feed units 1,15 1,08 || 1,05 | 1,03
Exchange energy, MJ 12,70 || 12,08 || 11,79 |f 11,46
Dry matter, g 838 840 841 842
Crude protein, g 155,5 | 154,5 || 154,1 || 153,5
Digestible protein, g 125,1 || 118,6 || 115,3 |f 112,0
Crude fiber, g 51,9 || 69,8 || 78,7 || 87,7
Lysine, g 7,4 7,1 7,0 6,8
Methionine+cystine, g 43 4,2 4,2 4,1
Salts, g 5,0 5,0 5,0 5,0
Calcium, g 11,7 || 12,5 12,9 || 13,3
Phosphorus, g 9,5 9,0 8,9 8,9
Iron, g 164,6 || 259,6 || 307,5 || 355,1
Midi, mg 11,5 || 10,8 | 10,5 | 10,3
Zinc, mg 54,7 || 51,4 || 51,5 || 57,1
Manganese, mg 442 [ 41,5 || 40,4 || 39,6
Cobalt, mg 1,15 1,10 1,06 1,04
Iodine, mg 0,2 0,2 0,2 0,2
Carotene, mg 9,2 9,5 9,7 9.9
Vitamins: 0,336 |f 0,316 |[ 0,307 || 0,301
D, thousand TU 38,5 || 36,2 || 352 || 34,5
E, mg 44 4,1 4,0 3,8
B, mg 6,7 6,3 6,1 6,0
B,, mg 21,7 || 20,4 | 19,8 | 19,5
B;, mg 1,11 1,04 | 1,01 || 0,99
By, g 66,1 || 62,2 || 60,6 || 59,3
Bs, mg 53 5,0 4,9 4,8
B, meg
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Table 3 - Nutrient digestibility of rations in experimental pigs, %

Group
Nutrients Control Experienced
1 2 3 4
Dry matter 80,9+0,93 74,7+1,48 77,2+1,92 72,8+0,81
Organic matter 85,5+2,09 84,4+1,26 83,0+2,41 79,6+1,09
Crude protein 79,0+1,53 78,1+1,64 77,942,25 76,8+2,61
Crude fat 63,7+£2,83 60,9+3,40 57,34£3,11 52,2+4,84
Crude fiber 46,1+4,58 45,8+2,76 39,4+4,27 39,6+3,33
Non-nitrogenous extractives 93,7+3,16 93,4+0,95 93,0+1,20 93,2+1,75

Table 4 - Average daily nitrogen balance in the animals of the experimental groups

Group
dioators Control Experienced
1 2 3 4

Obtained with feed, g 45,23+0,91 49,95+1,36 52,51+0,49 54,76+1,11
Highlighted with feces, g 9,49+0,45 10,92+0,84 11,59+1,14 12,7120,54
Digested, g 35,74+0,53 39,05+0,95 40,92+0,82 42,05+1,08
Isolated with urine, g 15,55+1,40 16,49+1,89 16,51+0,48 20,78+1,64
Snoozed in the body, g 20,19+0,56 22,54+0,71 24.,4140,50 21,27+1,36
Snoozed (%) from:

accepted 44,6 45,1 46,5 38,8

digested 56,5 57,7 59,6 50,6

produce compound feed directly in farms. Approxima-
tion of compound feed production to the place of con-
sumption raised the question of developing district com-
pound feed recipes. Recipes of compound feeds for pigs
in farms are made taking into account the zonal charac-
teristics of feeding and the conditions of agricultural pro-
duction.

For the sake of cheaper diets for pigs' repair
young animals, compound feed recipes have been devel-
oped which provide for the partial replacement of expen-
sive grain feeds with an equivalent amount of tomato
meal flour. Combined feed recipes were developed based
on the nutrient content of the main feeds (Table 2).

The fiber content in the diets of the study groups
increased in proportion to the amount of tomato waste
input. Given the changes in the amount of fiber in the
diets of animals, it was important to determine the effect
of this factor on the digestibility of basic nutrients (Table
3).

Analysis of the data in Table. 3, shows that the
nutrient digestibility of the diets was quite high.

So, the solubility of dry matter was
80.9...72.8%, organic matter — 85.5...79.6 %, protein —
79.0...76.8 %, fat — 63.7...52.2 %, fiber — 46.1...39.4 %,
non-nitrogenous extractives — 93.7...93.0 %. It should be
noted that the digestibility of nutrients by animals fed by
tomato shoots decreased depending on their number.

Thus, in contrast to the 1st control group, the
solubility of the dry matter of the 2nd experimental group

was 74.7 %, 3rd — 77.2 %, 4th — 72.8 %. The difference
in favor of the control group was 6.2; 3.7 and 8.1 abso-
lute percentages. The digestibility of organic matter in
the study groups was also inferior to the control, by 1.1;
2.5 and 5.9 %, in which this indicator was 85.5 %.

Analysis of the digestibility of the crude protein
showed that the animals of the control group digested it
by 79.0%. In pigs of the 2nd and 3rd experimental
groups this indicator decreased slightly — to the level of
78.1 and 77.9 % respectively. The lowest protein digesti-
bility ratio of 76.8 % was found in young animals of the
4th experimental group, fed by 20 % of tomato extracts
(by weight) of the diet.

It was proved that the fat digestibility ratio of
pigs treated with tomato extracts was 60.9; 57.3 and 52.2
%. In pigs from the control group, the fat digestibility
was higher and was 63.7 %.

With regard to the digestibility of fiber, it is easy
to see that with increasing its amount in the diet, this
figure decreases from 46.1 % in the control group to
45.8% in the 2nd; 39.4 % - in the 3rd; 39.6 % - in the 4
study groups.

The increase in tomato feces in pigs' diets did
not affect the digestibility of nitrogen-free extracts by the
organism of young animals of 1 — 4 groups
(93.0...93.7%). However, despite some reduction in the
digestibility of nutrients in the animals of the experimen-
tal groups, the level of their absorption was quite high.
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In the study of metabolism, in particular pro-
teins, the degree of nitrogen deposition in the body of
animals is of particular importance, since this indicator
most accurately determines the intensity of the synthesis
of organic substances, as well as the increase in live
weight of pigs for fattening by increasing meat. There-
fore, along with nutrient digestibility, an important step
in our research was the study of nitrogen metabolism
(Table 4).

The use of tomato shoots in the diets of pigs pro-
vided a positive balance of nitrogen in all experimental
young. In pigs of the 2nd and 3rd experimental groups
the deposition of nitrogen in the body increased by 0.5
and 1.9 %, respectively, amounting to 45.1 and 46.5 % of
the accepted one, in each group it was an average of
44.6%. Feeding 20 % of tomato shoots in the diet led to a
decrease in nitrogen deposition in the young of the fourth
experimental group by 5.8 absolute percent, compared
with the control group.

The main indicator of the nitrogen exchange rate
is its balance. In pigs of the 2nd and 3rd experimental

groups, the average nitrogen content was 22.54 and 24.41
per day, respectively, or 2.35 g (p> 0.95) and 4.22 g (p>
0.999) more than the control animals, where it was 20.19
g. In the young of the 4th experimental group, which
received 20 % of tomato shoots in the diet, the lowest
amount of nitrogen was 21.27 g compared with other
experimental groups, but by 1.08 g more than in the con-
trol group.

Conclusion

The results of the experiment indicate the feasibil-
ity of replacing in the feed for the repair of young pigs
part of the raw material of tomatoes. As a result of the
research found that feeding young pigs tomato shoots
leads to a slight decrease in the digestion of nutrients.
Analysis of the daily average nitrogen balance indicates
better deposition of it in the body of the animals of the
experimental groups, which fed 10 and 15 % of tomato
shoots. When fed with 20 % tomato shoots nitrogen bal-
ance significantly deteriorated.
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E®EKTUBHICTb BUKOPUCTAHHSI TOMATHHX BUYABKIB
Y BIAI'OAIBJII CBUHEU

Anomauin

Tooanvuutl po36uUmox meapuHHUymed eUMAazac Oilbul aKMUBHO20 6KIIOUEHHs 6CIX YUHHUKIG, AKI 30i1bUYI0Mb
8UpoOHUYmMEo monoka i m’saca. [llupoxe suxopucmanhs 6MOPUHHOL CUPOBUHU KOHCEPBHO2O SUPOOHUYMBA 8 payioHax
CibCbKO2OCNO0APCHKUX MBAPUH — Ye OOUH I3 BANCTUBUX PeCYPCi SMIYHEHHS | pO3GUMKY KOPMOBOT 6a3zu. 3ycuiis, Ha-
npagneHHi Ha NPaAKmuyHe 8UPIiUleHHs NPooIeMU BUKOPUCTNAHHS GIMOPUHHOL CUPOBUHU XAP10B80I NPOMUCIOBOCMI NPABO-
MIpHO po32na0amu Ha MOMY HC Pi6Hi, AK BUKOHAHHS Mip NO NIOBUWEHHIO 8PONXCAI0 KOPMOSBUX Kyabmyp. B ymosax eupo-
OHUYmMEA He 3a82cOU MBAPUHU 3a0e3neueni NOBHOYIHHUMU PAYIOHAMU, 0CODIUBO NO OLIKY, 8imaminam i inumumu 6iono-
2iuno axmusHumu pedosunamu. OOHum i3 Memooie 6araHCyB8aHHA PAYIOHI8 CEUHEN 3 NONCUBHUMU A OION02TYHO AK-
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MUBHUMU PEHOBUHAMU MOdCe OYMU 320008Y8AHHSA iM MOMAMHUX 8U4A8Ki6. ToMamui 8UHABKU MO*CYMb 3AMIHAMU YdC-
TMUHY 3ePHOBUX KOPMIB, 5IKI 6X0051Mb 00 CIPYKMYPU NOBHOPAYIOHHUX KOMOIKOPMIE.

Tomamui 8uyasxu 80100i0Mb UWUPOKUM CREKMPOM DION02TYHOT aKMUBHOCMI, d MOMY BUKOPUCAHHA iX Y AKO-
cmi KOpmMosoi 000asKu 003805€ HOPMARIZY8amu OOMIHHI NPOYeCU OP2ani3My MEApuH, NoOKpawumu Qyukyii mpasnoi
cucmemu. Ane 4imKux pekomeHoayil wooo HOPM BKIIOYEHHS MOMAMHUX GUHABKIE Y CKAAO KOMOIKOPpMIE O ceunell Ha
cb0200ui Hemae. Kpim moeo, ceped 00Ccaionuxie noku wo Hemae €0Unoi OyMKU i 8i0HOCHO ONMUMATLHO2O CNOCOOY 3a-
20MIiBNl, KOHCEPBYBAHHS MA 30ePicaHHsL YUX HeMPAOUYITIHUX KOPMIG.

Mema pobomu nonseana 6 0OIPYHMYBAHHI ONMUMANLHUX DIGHI6 MOMAMHUX SUYABKIE ) CKIAOI KOMOIKOpMIG
0J151 MOJIOOHAKY C8UHell Ha 8i0200i6ai. 11i0 uac 00cniodceHb NPOeOeHO AHANI3 XIMIYHO20 CKAAOY [ NONCUBHOT YIHHOCMI
MOMAMHUX BUYABKIG, PO3POOIEHO peyenmu KOMOIKOPMIE 3 HACMKOB0I0 3AMIHOI0 Y HUX 3€PHOBUX KOMNOHEHMIE HA MO-
MAMHI 8UYABKU, BUBYEHO 6NIUG PO3PODNICHUX KOMOIKOPMI6 Npu 320008Y6AHHI IX y CKIA0i payioHy HA picm ceuxel ma
0co6aUBOCII BNAUBY MOMATMHUX 8UHABKIE HA PICM | pPO3GUMOK CEUHell, 0OIPYHMOBAHO PAYIOHANbHE IX BUKOPUCAHHA Y
CEUHAPCMEL.

Pezynomamu docnidy ceiouams npo 0oyinbHicmb 3aMiHu Y KOMOIKOPMI 0151 PEMOHMHO20 MOJIOOHSKY C8UHell
YACMUHU 3ePHOB0I CUPOBUHU HA MOMAMHI 8UYABKYU. Y pe3yrvmami nposedeHuUx 00CaiOHceHb UABNIEHO, WO 320008)8aH-
HA MONOOHAKY CBUHell MOMAMHUX 8UYABKI8 NPU3BOOUMb 00 HE3HAYHO20 3HUJCEHHS NepempasieHHs NOHCUBHUX peUo-
sun. Ananiz cepedHb000008020 bANAHCY A30MY CIOUUMb NPO Kpauje 8iOKIA0AHHS U020 Y Mili MEAPUH OOCTIOHUX ePYN,
0e 320008ysanu 10 i 15 % momamnux suuasxis. Ilpu 320008yeanni 20 % momamuux euyasxie baianc azomy nomMimuo
nozipuiyeascs.

Knrouosi cnosa: momamui 6uuagxu, KOMOIKOpMU, 8i020016/151 CEUHE.
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