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GROWTH, FATTENING AND MEAT GUALITY PARAMETERS AMONG YOUNG PIGS
WITH DIFFERENT SNP GENOTYPES OF MELANOCORTIN - 4 RECEPTOR
GENE (MC4R)

V. I. Khalak
SE Institute of Grain Crops of National Academy of Agrarian Sciences, 14 Volodymyr Vernadskyi Str.,
Dnipro, 49027, Ukraine

The results of researches of absolute and integrated growth parameters, fattening and meat qualities
of young pigs of different genotypes according to the receptor gene of melanocortin 4 (Mc4r) are presented,
and the level of correlation relations between the features is calculated.

Studies have shown that according to the live weight indices at the 2-4-month of age, the age of
reaching a live weight of 100 kg and the thickness of the fat at the 6—7 thoracic vertebrae, the young pigs of
the large white breed of the control herd (Druzhba-Kaznacheyivka LTD of the Dnipropetrovsk region) meets
the requirements of class | and elite class. It was found that young pigs of the genotype AA for the receptor
gene of melanocortin 4 (Mc4r) prevails on the peers of the genotype AG on the basis of growth on average
by 5.62 %, and on fattening qualities — by 3,09 %. The thickness of the fat at the level of 67 thoracic
vertebrae is the difference in favor of young pigs of large white breeds of genotype AG of 6.75 %.

The correlation coefficient between absolute and integrated growth rates, fattening and meat qualities in
young pigs of different genotypes according to the receptor gene of melanocortin 4 (Mc4r) varied from —
0.863 + 0,0958 (thickness of fat at 67 thoracic vertebrae, mm x Sls — selection index of fattening and meat
gualities of young pigs, points) to + 0,675 + 0,1374 (live weight at 2 months of age, kg x index «intensity of

formationy (4 t), points).

Key words: young piglets, genotype, ontogenesis, integrated growth indices, fattening qualities,

correlation.

It has been established that the important
factors influencing the production of high qua-
lity pork are the origin of animals, the conditions
of their maintenance and feeding, the veterinary
safety of farms and industrial complexes. Howe-
ver, the urgent issues concerning the accelera-
tion of the selection process for the increase of
polygenic and hereditary signs in pigs are the
issues of development and introduction into the
production of marker-dependent selection [1-4].
The above determines the relevance and vector
of our research.

Goal of research is to investigate the
growth rates, fattening and meat qualities of yo-
ung pigs of different genotypes for the receptor
gene of melanocortin 4 (Mcd4r), to calculate the
level of correlation between signs.

Materials and methods of researchs. The

Indopmanisa npo aBTopa:

researchs were conducted in the conditions of a
breeding reproducer for the breeding of large
white pigs of the «Druzhba-Kaznacheevka»
LTD of the Dnipropetrovsk region, the livestock
breeding laboratory of the Institute of grain
crops of the NAAS and the Genetics Laboratory
of the Institute of Pig breeding and AIP NAAS
(2017-2018).

The object of the research was young pigs
of large white breed of different genotypes for
the receptor gene of melanocortin 4 (Mc4r)
(AA — 1 group, AG — Il group).

The estimation of young pigs by growth
indices in early ontogeny, fattening and meat
qualities was carried out taking into account the
following absolute values: live weight at birth
kg), at the 2- and 4-month of age (kg), average
daily gain of live weight for the period control
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(fattening, g; age of achievement of live weight
100 kg, days, length of cooled carcass, cm;
length of the bacon half of the carcass, cm; thic-
kness of fat at 67 thoracic vertebrae, mm.

Relative growth of live weight during the
period of growing from birth to 4 months of age
(1), the intensity of formation (2) and breeding
index of fattening and meat qualities (3) were
calculated by the following models:

W, —W, x100

= , Where;
W, +W,)x0,5

Wt — live weight at 4 months of age, kg,
WO - live weight at birth, kg, [5].

B We —Wa B We —Ws
0,5x(Ws +Wa) 0,5xWc+Ws)'

where:

Wa — live weight at birth, kg,
We — live weight at 2 months of age, kg,
We — live weight at 4 months of age, kg [6].

SI, =100 — ((L13 x x,) + (513 x x,)) +3,6) , where:

Sls — selection index of fattening and meat qualities
of young pigs, points,

x; — age of achievement of live weight of 100 kg,
days,

x4 — thickness of pin, mm [7].

DNA-typing of young pigs was carried out
at the Genetics Laboratory of the Institute of Pig
breeding and AIP NAAS [8, 9].

Biometric processing of the obtained re-
sults of research was carried out according to
Lakin G. F. method [10].

Research results. It was established that
the young pigs of large white breeds (n=57)
are characterized by sufficiently high growth ra-
tes in early ontogenesis, fattening and meat qu-
alities: live weight at birth, at 2 and 4 months of
age, respectively, 1.50 = 0.021 (Cv = 10.69 %),
21.2 + 0,37 (Cv =13.24 %), 49,1 + 1,11 kg
(Cv = 17.08 %), the average daily gain of live
weight during the control fattening period —
0.568 + 0,0031 kg (Cv = 4.23 %), the age of
reaching the live weight of 100 kg — 173.4 +
0,97 days (Cv = 4.23 %), the thickness of
the spit at the level of 67 thoracic vertebrae —
22.9+0.31 mm (Cv = 7.34 %).

Results of studies of growth rates in early
ontogenesis, fattening and meat qualities of
young pigs of different genotypes for the recep-
tor gene of melanocortin 4 (Mc4r) are given in
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Tables 1 and 2.

Analysis of data in Table 1 indicates that
the difference in live weight of young pigs at
birth at the 2nd and 4th month of age is 0.03 (td
= 0,71; P> 0.05), 0,4 (td = 0,53; P> 0.05) and
6.9 kg (td = 3.52; P <0.001).

Young pigs of the genotype AA domina-
ted the peers of the genotype AG for the ab-
solute and average daily increments of live we-
ight from birth to 4 months of age, respectively,
at 6.9 (td = 3.52; P <0.001) and 0.057 kg (td =
3.56; P & It; 0.001). The difference between the
groups according to the “intensity of formati-
on" index (A t), was 0.097 points (td = 2.42;
P <0.05). Indicator "relative gain of live weight
from birth to 4 months of age” in animals of
experimental groups ranged from 182.75 to
192.27 %.

The established pattern is observed in ot-
her age periods (Table 2).

Thus, the difference between the animals
of the studied genotypes (AA, AG) at the ave-
rage daily gain of live weight during the period
of control fattening from the date of birth to the
achievement of the live weight of 100 kg was
0.017 kg (td = 2.83; P <0.01), the age of achi-
eving the living mass of 100 kg — 5.7 days (td =
3.05; P <0.01).

Young pigs of genotype AG were charac-
terized by a lower index of sphick thickness at
the level of 6-7 thoracic vertebrae (1.6 mm; td =
2,67; P<0.01), and according to the selection
index, the group | of the same age group exce-
eded 0,68 points ( td = 0.69; P<0.05).

The coefficient of variability (Cv, %) of
growth parameters, fattening and meat qualities
of young pigs of large white breed of the
controlled herd varies from 3.82 (average daily
gain of live weight during control feeding (kg)
and age of achievement of live weight of 100 kg
x days) in animals of the genotype AA) to
15,63 % (absolute growth of live weight from
birth to 4 months of age (kg) in animals of the
genotype AA).

The calculation of the pair correlation co-
efficient between absolute and integrated growth
rates, fattening and meat qualities in young pigs
of different genotypes according to the receptor
gene of melanocortin 4 (Mc4r) is given in Table
3. This biometric parameter in the animals of
the experimental groups varied from — 0,863
40,0958 (thickness of spike at the level of 6-7
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1. Absolute and integrated growth rates of young pigs in experimental groups

Genotype
T . TE——
| 11
. . . n 30 27
Live We'?(zt at birth, X +SX 1,51 +0,0289 1,48+ 0,031
y 0,158 0,164
C, % 10,48 11,07
Live weight at 2 months X £5X 21,2+ 045 20,8 0,60
of age, kg y 2,504 3,167
C,,% 11,85 15,22
Live weight at 4 months X +8X 53,0+ 1,46%7 46,1=1,32
of age, kg y 8,042 6,905
C,,% 15,17 14,97
Absolute growth of live X +Sx 51,5 + 1,46%** 44,6 + 1,32
weight from birth to 4 months y 8,050 6,880
of age, kg C,, % 15,63 15,42
Average daily gain of live X +Sx 0,422 +0,0120*** | 0,365 =+ 0,0108
weight from birth to 4 months y 0,0659 0,0561
of age, kg C,,% 15,61 15,34
Relative growth of live weight from —
birth to 4 months of age, % X 188,45 187,54
Intensity of formation X +5x 0,891+0,0212 | 0,988+ 0,0352
(A1), points y 0,116 0,183
C,,% 13,05 18,53
*** P<0,001.
2. Feeding and meat qualities of young pigs of different genotypes
for the receptor gene of melanocortin 4 (Mc4r)
Genotype
Indicator (sign), units Biometric AA | AG
of measurement indicators Group
| II
o ) n 30 27
Average daily increment of live X+SX | 0576=0,0040* | 0,559 +0,0046
weight during the period of control
fattening, kg Y 0,022 0,024
C,,% 3,82 4,29
Age of achievement of live X £5x 170,2 + 1,19%* 1759+ 1,45
weight 100 kg, y 6,518 7,550
days C, % 3,82 4,29
The thickness of the pin is X £Sx 23,7+0,40 22,1+0,45
at the level of 67 thoracic y 2,199 2,370
vertebrae, mm C,,% 9,28 10,68
Sls — breeding index of fattening X £5x 12,47 £0,727 13,15 + 0,686
and meat qualities of young pigs, y 3,987 3,568
points C,,% 31,97 27,13
** P <0,01.
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thoracic vertebrae, mm x Sls — selection index of
fattening and meat qualities of young pigs, po-
ints) to + 0.675 + 0,1374 (live weight at 2

months of age, kg x index" intensity of forma-
tion" (A t), points).

3. The level of correlation between absolute and integrated growth rates, fattening and meat qualities
of young pigs of different genotypes for the receptor gene of melanocortin 4 (Mc4r)

Group
Indication I | 1
Biometric indication
X y* r+Sr tr r=Sr tr

Live weight at birth, 1 -0,233 +£0,1833 1,27 -0,173 £ 0,1861 0,93

kg 2 -0,106 + 0,1879 0,56 -0,074 + 0,1885 0,39

Live weight at 2 months 1 0,394 +0,1737¢ 2,27 0,675+ 0,1374¢ 4,84

of age, kg 2 -0,044 + 0,1888 0,23 0,112 +0,1878 0,60

Live weight at 4 months 1| -0,427+0,1709 2,50 -0,452 +0,1686“ | 2,68

of age, kg 2 -0,113 +0,1878 0,60 0,056 + 0,1887 0,30

Average daily increment of live | 1 | 0,145+0,1870 0,78 0,187+0,1856 | 1,01

weight during the period of

control fattening, kg 2 0,634 +0,1461° 4,34 0,429 +0,1707" 2,51

Age of achievement of live 1 -0,161 + 0,1865 0,86 -0,180 + 0,1859 0,97

weight 100 kg, days 2 | -0,628+0,1471° 4,27 0,410+ 0,1724¢ 2,38

The thickness of the pinisatthe | 1 | .0,025+0,1889 0,13 | -0,0002 +0,18901 | 0,001
level of 67 thoracic vertebrae,

mm 2 | -0,863+0,0958¢ 9,00 -0,768 +0,1210¢ | 6,35

* 1 —the index "intensity of formation" (4 t), marks; 2 — Sls — breeding index of fattening
and meat qualities of young pigs, marks, and - P<0,05; ¢ - P<0,001.

Relative coefficients of pair correlation
between the characteristics in animals of groups
I and Il are established between the following
pairs of signs: live weight at 2 months of age, kg
x index "intensity of formation™ (A t), marks (+
0,394 + 0,1737 — +0,675 + 0,1394), live weight
at 4 months of age, kg x index "intensity of for-
mation" (A t), points (-0,427 + 0,1709 — -0,452 +
0,1686), average daily gain of live weight in the
period of control fattening, kg x Sls — selection
index of fattening and meat qualities of young
pigs, points (+0,634 + 0,1461 — +0,429 =+
0,1707), age of achievement of live weight 100
kg, days x Sls — selection index of fattening and
meat qualities of young pigs, marks (-0,628 +
0,1471 — +0,410 + 0,1724) and the thickness of
the spit at the level of 6-7 thoracic vertebrae,
mm x Sls — selection index of fattening and meat
qualities of young pigs, marks (-0,863 + 0,0958
—-0,768 £ 0,1210).

Conclusions

1. It was established that according to the
main growth indices (live weight at the 2- and 4-
th month of age), fattening (age of reaching a
live weight of 100 kg, days) and meat qualities
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(thickness of the fat at 6-7 thoracic vertebrae,
mm) young animals of pigs of a large white
breed of a controlled herd meet the requirements
of class | and elite class. Given the differentia-
tion of animals for the genome of the melano-
cortin 4 receptor (Mc4r), the young pigs of the
genotype AA prevail over the peers of the
AG genotype by growth rates by an average of
5,62 %, and of fattening qualities — by 3,09 %.
By signs on average 3,53 %. For meat qualities
(thickness of the spike at the level of 6-7 tho-
racic vertebrae, mm) difference in favor of
young pigs of large white genotype AG geno-
type is 6,75 %.

2. The number of reliable connections
(P<0,05 — P<0,001) between absolute and integ-
rated growth parameters, fattening and meat
qualities in young pigs of different genotypes for
the receptor gene of melanocortin 4 (Mc4r) is
41,70 %.

3. An effective way of evaluating growth
rates, fattening and meat qualities in young pigs
is to use the "Intensity of Formation” (A t), and
the breeding index of fattening and meat quali
ties of young pigs (Sls).

https://doi.org/10.31867/2523-4544/0069



Buxopucrana jgitepatypa References

1. T'ermanmesa JI. B. MonekyasapHO-TEeHETUIECKHE 1. Getmantseva, L. V. (2010). Molecular genetic aspects of

aCIIeKTBI CEJICKLMH KXUBOTHBIX. Monooou yuenvlil. animal breeding. Molodoi uchenyi [Young Scientist], 12,
2010. Ne 12. T. 2. C. 199-201. 2.199-201. [in Russian]

2. T'masko B. Y. JIHK-Texnonoruu: npobnemsl u nep- 2. Glazko, V. 1. (2007). DNA technologies: problems and
cnektusbl. Mzeecmus TCXA. 2007. Bun. 1. C. 9— prospects.lzvestiya TSKHA [lzvestiya TSKHA], 1, 9-20.
20. [in Russian]

3. Bosomyk B. M., Ters A. A, Lepentok O. M. Bus- 3. Voloshchuk, V. M., Hetya, A. A., Tserenyuk, O. M.
YeHHS M’SACHOI NMPOAYKTHUBHOCTI CBMHEN. MeTomo- (2017). Vyvchennya m’yasnoyi produktyvnosti svyney.
Joris Ta oOpraHizamis HayKOBHX JOCITIIKEHb Y Metodolohiya ta orhanizatsiya naukovykh doslidzhen’ u
TBAPUHHMUTBI: nociOHuK / 3a pen. I. 1. Ibaryiina, tvarynnytstvi: posibnyk [Study of meat productivity of
O. M. Xykopcekoro. Kuis: Arpap. Hayka, 2017. pigs. Methodology and organization of scientific rese-
C. 124-129. arch in livestock]: manual / I. 1. Ibatulin, O. M. Zhukov-

4. Tepenrok O. M. TToka3HUKH M SICHOCTI MOJIOJHSKY sky. (Eds.). Kyiv: Agrarna science. 124-129. [in Ukrai-
CBUHEN B 3aJIEKHOCTI BiJl CTPECOCTIHKOCTI. Bic. nian]

Cymcvkozo HAY. 2014. Bun. 2/2 (25). C. 212— 4. Tserenyuk, O. M. (2014). Indicators of meatiness of
216. young pigs depending on stress resistance). Visnyk

5. Kpasuenko H. A. PasseneHue celbCKOXO3sHCT- Sumskogo NAU [Bulletin Sumy NAU], 2/2 (25), 212-
BEHHBIX JKHBOTHBIX. 2-¢ 3. Ilepepad. u gor. Moc- 216. [in Ukrainian]
kBa: Konoc, 1973. 486 c. 5. Kravchenko, N. A. (1973). Razvedeniye sel'skokhozyay-

6. Cseunn 0. K. [IporaHo3upoBanue MpoayKTHBHOC- stvennykh zhivotnykh [Cultivation of agricultural ani-
TH JKHBOTHBIX B PaHHEM BO3pacte. Becmuuk c.-x. mals] Moskva: Kolos, 1973. [in Russian]
nayku. 1985. Ne 4. C. 103-108. 6. Svechin, Yu. K. (1985). Forecasting the productivity of

7. Baxos I'. M., Komnauxuii B. M. Brotexsomorus animals at an early age. Vestnik selskohozyaistvennoi
MHTEHCHBHOTO CBHHOBOZCTBA. Mocksa: Pocarpo- nauki [Bulletin of agricultural science], 4, 103-108. [in
npommszaar, 1989. 269 c. Russian]

7. Bazhov, G. M., Komlatsky, V. I. (1989). Biotekhnolo-
giya intensivnogo svinovodstva [Biotechnology of inten-
sive pig breeding]. Moskva: Rosagropromizdat. [in Rus-
sian]

8. Kim, K. S., Larsen, N., Short, T., Plastow, G., Rot-
hschild, M. F. (2000). A missense variant of the porcine

8. Kim K. S., Larsen N., Short T., Plastow G., Rot-
hschild M. F. A missense variant of the porci-
ne mela-nocortin 4 receptor (MC4R) gene is as-
sociated with fatness, growth, and feed intake
traits. Mammalian Genome. 2000. Vol. 11. P. 131-

1375' . melanocortin 4 receptor (MC4R) gene is associated with
9. KimK.S. Larsen N. J., Rothschild M.F. Ra- fatness, growth, and feed intake traits. Mammalian
pid communication: linkage and physical map- Genome. 11 131-135.

ping of the porcine melanocortin-4 receptor g kim K. S. Larsen, N. J., Rothschild, M. F. (2000).
(Mc4r) gene / Journal of Animal Sci. 2000. Ne 78. Rapid communication: linkage and physical mapping of

P. 3-16. the porcine melanocortin-4 receptor (MC4R) gene.
10. Jlakuu I'. ®. buomerpus: yueb. mocodue ais 6wo- Journal of Animal Sci., 78, 3-16.
JIOTUYECKHUX CIIELHaNbHOCTEH By30B. 4-¢ m3a., ne- 10, Lakin, G. F. (1990) Biometriya. [Biometrics]. Moscow:
pepabd. u gom. Mocksa: Beicr. mik., 1990. 352 c. Higher. school. [in Russian]
V]IK 636.4.082

Xanax B. I. Ilokasnuxku pocmy, 6i0200i6e1vHi i M'ACHI AKOCMI MOJIOOHAKY C6UHEHl PI3HUX 2eHOMUNIE
3a zenom peyenmopa menanoxopmuny 4 (Mcar). 3epnosi kynomypu. 2019. T. 3. Ne 1. C. 127-132.
Hepoicasna ycmanosa Incmumym 3eprogux kynemyp HAAH, eyn. Bonooumupa Bepraocekoeo, 14,

M. [ninpo, 49027, Vkpaina

Haseodeno pezyromamu docaiodicenv abcorromuux ma iHmesposanux NOKA3HUKIE8 pochy, 8i02odiseb-
HUX [ M’ACHUX AKOCMEU MONOOHAKY CBUHell DI3HUX 2eHOMUNI8 3d 2eHOM Peyenmopa MeiaHOKOPMUHY
4 (Mc4r), pospaxosano Kopeasyitini 36 SA3KU MidC O3HAKAMU.

Jocniooicenns noxazanu, wo 3a HCueo Macow y 2- ma 4-micssunomy 8iyi, 8iIKOM 00CASHEHHS HCUBOIL Ma-
cu 100 xe i moSwuUHOIO WNUKY HA pieHi 6—7 2pyoHo2o Xpebys MONIOOHSIK CeUHel 6eaukol 6inoi nopoou
niokoumponvrozo cmaoa (CTOB «lpyoacba-Kasnaueiskay, [[ninponemposcoka obnacmo) 6ionogiode sumo-
eam I knacy ma xnacy enima. Bcmarnosneno, wo mMonoousk ceuneu cenomuny AA 3a eenom peyenmopa
menanokopmury 4 (Mc4r) nepesascac pogecruxie ecenomuny AG 3a o3naxamu pocmy 6 cepeoOHbOMY HA
5,62 %, siocodisenvrumu sikocmamu — na 3,09 %. 3a moswunoo wnuky na pieni 6—7 2pyono2o xpebdys
PI3HUYS HA KOPUCTb MOIOOHAKY ceunell geauxoi 6inoi nopoou cenomuny AG cmanosums 6,75 %.

Koedgiyienm napnoi xopensayii mixc abcomomuumy ma IHMe2POBAHUMU NOKASHUKAMU DOCMY, 8i0-
200i8eNIbHUMU [ M ACHUMU AKOCMAMU Y MOJIOOHAKY CEUHEll PI3HUX 2eHOMUNIB 34 2eHOM peyenmopa MelaHo-
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xopmuny 4 (Mc4r) sapirosas y mexcax 6io -0,863 = 0,0958 (moswuna wnuxy na pieni 6—7 epyonoco xpeb-
yst, mm 4 CUs — cenexyiiinuil inoexkc 6i020016eibHUX [ M SICHUX SKOCMel MONOOHAKY ceunell, banie) 0o +
0,675 +0,1374 (scusa maca y 2-micaunomy eiyi, ke 4 inoexc «inmencusnicmo gpopmyeannusy (A ), banis).

Kntrouoei cnosa: MonooHsk ceuHeti, 2eHOMUN, OHMO2eHe3, IHMe2POBani NOKA3HUKU POCMY, 8i0200i-
8€JIbHI AKOCMI, KOPenayis.

VJIK 636.4.082
Xanax B. H. ITokazamenu pocma, 0mKopmouHble U MACHbIE KAYECMEA MOJIOOHAKA CEUHENl DA3HBIX
2enHomunog no 2ewy peuenmopa menanoxopmun 4 (Mcér). 3eprnosvie kyromypor. 2019. T. 3. Ne |.

C. 127-132.

Tocyoapcmesennoe yupesicoenue Hncmumym szeprosvix kynomyp HAAH, yn. Braoumupa Bepnadckoeo, 14,
2. [uenp, 49027, Yxpauna

IIpusedenvt pe3yromamvi UCCLEO08AHUL AOCOTIOMHBIX U UHMESPUPOBAHHBIX NOKA3amenel pocma,
OMKOPMOUHBIX U MACHBIX KAYECm8 MOJIOOHAKA CEUHEU PA3IUYHbIX 2eHOMUNO8 N0 2eHy peyenmopa meid-
HoxkopmuH 4 (Mc4r), paccuuman yposeHv KOpperayuoOHHbIX C8s3ell MeHCOY NPUSHAKAMU.

Hccnedosanus noxasanu, umo no nokazamensim Hugou maccvl 6 2 u 4 mecsaya, 803pacmom 0oc-
mudicenus sHcusoti maccwvt 100 ke u moauHoU WNUKa Ha yposHe 6—7 2pyoOHO20 NO36OHKA MOAOOHAK C8UHEl
KpynHot 6enoti nopoovt nookoumpoavHozo cmaoa (COOO «/Ipyaxcoa-Kasznaueeska», /[Henponemposckas
obnacmy) coomeemcmayem mpebosanusm I Knacca u knacca 31uma. YcmanoeieHo, 4mo MON0OHAK CEUHell
eeHomuna AA no ceny peyenmopa menanoxopmutn 4 (Mc4r) npeobradaem posecnukos cernomuna AG no
npusHaxkam pocma 6 cpedrnem na 5,62 %, omxopmounvim kavecmeam — na 3,09 %. Ilo monwune wnuxka na
yposHe 6—7 2pyOHO20 NO3BOHKA PA3HULA 8 NOJb3Y MONOOHAKA CeUHell KpynHou 6enotl nopoowt cenomuna AG
cocmaensem 6,75 %.

Kosgppuyuenm napnoii koppensiyuu mesxncoy abcomomHbiMu U UHMEZPUPOBAHHBIMU NOKA3AMEAMU
pocma, OMKOPMOUHBIMU U MACHBIMU KAYeCmeamMu 8 MONOOHAKA CEUHell PA3IUYHbIX 2eHOMUNO08 NO 2eH)y
peyenmopa meaanoxopmun 4 (Mc4r) eapvuposan 6 npedenax om -0,863 £ 0,0958 (monwuna wnuxa Ha
yposue 6—1 epyonozo noseonxa, mm 4 CHS5 — cerexyuonnvlii unHoeKc OMKOPMOUHBIX U MSACHBIX KAYecms
MONOOHAKA c8uHel, 6annos) do + 0,675 + 0,1374 (xcusas macca 6 2-mecaunom eozpacme, ke 4 unoekc
«unmencusHocms popmuposanusy (A4 t), 6ainos).

Knrouesvle cnosa: Monoonax ceumnel, 2eHomun, OHMo2eHe3, UHMezpUpo8antblie NOKa3ameniu pocma,
OMKOPMOUHblEe KAYecmad, KOpperiyus.
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