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FEATURES OF THE REPRODUCTIVE CAPACITY OF THE MALE CAMEL PRODUCERS IN
WESTERN KAZAKHSTAN

ANNOTATION

This scientific article presents the results of a study of the reproductive ability of males of Kazakh
double-humped camels (borax) in the continental climate of Western Kazakhstan. The study was conducted
in the peasant farm of S.K. Sundetkaliev, Zhangalinsky district, from 2019 to 2024. The developed research
scheme made it possible to study the behavior and physiological parameters of animals in three key periods:
before the beginning of the sexual season (September-October), during the period of active sexual activity
(December-April) and after the extinction of sexual characteristics (May).

The main attention was paid to the clinical manifestations of sexual activity, as well as the nature
and peculiarities of the manifestation of sexual reflexes in males. The study included observations of the
behavior of Borax, as well as measurements of body temperature, pulse rate and respiration twice a day —
in the morning and in the evening.

The results showed that with the beginning of the breeding season, males show marked
aggressiveness and a change in eating behavior — they refuse to feed and actively seek out females. These
changes are accompanied by characteristic physical reactions, such as foaming at the mouth and rhythmic
contractions of the upper lip muscles.

Physiological parameters also undergo significant changes. After the completion of mating, there is
an increase in body temperature, which is associated with an increase in sexual activity.

Thus, the results of the study emphasize the importance of taking into account the physiological
changes in borax during the breeding season in order to optimize their maintenance conditions and control
the reproductive process. Understanding these processes can help improve breeding methods and increase
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animal productivity. In the future, it is necessary to continue studying the influence of various factors on
the reproductive performance of camels in order to develop effective breeding strategies in Kazakhstan.

Key words: Kazakh bactrian, camel, physiological parameters, borax-producer, spermiogenesis.

Introduction. Camel breeding in Kazakhstan is a traditionally established branch of productive
animal husbandry. Camel breeding is of great economic importance in the economic development of the
vast territories of Kazakhstan, half of which are located in desert and semi-desert regions. The task of
zootechnical science and practice at the present stage is to preserve and improve various economically
useful and biologically valuable properties of Kazakh Bactrians [1,2].

Camels produce meat with high fertility, wool with high heat capacity and softness, and milk,
valuable for its nutritional and medicinal properties. Camel wool has its own characteristics: it is very light,
paints well with any paint, retains heat for a long time due to its weak thermal
conductivity [3-5].

The intensification of productive camel breeding places increased demands on the production
technology, productivity and reproductive ability of animals.

The development of modern specialized camel breeding is largely hindered by the fact that the
biological capabilities of breeding stock are far from being fully utilized in the domestic practice of this
industry.

This is due to the loss of established herd reproduction technologies, which are often conducted
without taking into account the peculiarities of the reproductive function of camels. Camel breeding lags
far behind other branches of animal husbandry in terms of the study of breeding biology [6-9].

The issues of the physiology of sexual processes occurring in the body and genitals of camels remain
poorly understood. This hinders the development of practical methods of influencing the sexual cycle and
the intensification of reproduction [10].

According to the authors, bactrian camels are classified as polycyclic animals with a sexual season.
The approach of the latter, first of all, can be judged by the change in the behavior of male breeders, who
have sexual reflexes by the middle of December. From that time on, the producing borax (the male double-
humped camel) begins to emit a specific odor, draws in its belly, and at the sight of the female, there is
profuse salivation and release of viscous foam, loud gnashing of teeth with periodic drooping of the lower
jaw. The male is very aggressive towards others, so from December to April they are kept isolated from
each other [11-15].

In camel farms, in order to intensify herd reproduction and shorten the duration of the arousal stage
of the sexual cycle, it is recommended to use male probationers.

Camels are polycyclic animals with a limited sexual season.

In the conditions of the continental climate of Western Kazakhstan, their sexual activity is manifested
from December to April inclusive.

The approach of the breeding season was primarily judged by a change in the behavior of male
breeders. Producers often refused to feed at the beginning of the breeding season. During this period, the
animals showed rapid mobility, lying males easily jump up and actively move around the enclosure. By the
middle of December, the producers had already shown sexual reflexes. From that time on, the borax
producer begins to emit a specific odor, his stomach retracts. At the sight of a female borax, the producer
is very worried, in several cases, convulsive contractions of the muscles of the extremities were noticed.
The manufacturer, approaching the fence wall, periodically stretches his neck, nods his head. At this time,
foam protrudes from the mouth, turning into copious salivation in the form of viscous foam. The foam
released by the male first appears along the edges of the lips, then the foam abruptly envelops the upper
and lower lips. The foamy mass is viscous in consistency, odorless, and salivation from manufacturers is
accompanied by gnashing of teeth with periodic drooping of the lower jaw [16,17].

We have established the manifestation of pronounced aggressiveness of males towards each other
and towards humans. Considering this circumstance, with the onset of the sexual season and the onset of
sexual reflexes (from December to April), males are kept isolated from each other.

The producer borax determines the proximity of the female by smell or visually. At this time, the
producer refuses and does not respond to the feed. The animal, stretching its head, turns it to the sides,
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while we noted rhythmic contractions of the muscles of the upper lip, begins to actively move inside the
room or territory, trying to meet the female [18,19].

Sustainable growth in livestock production and ensuring the country's food security is impossible
without increasing the fertility of the breeding stock of bactrian camels. At the same time, this animal
species is characterized by a long period of the reproductive cycle, infertility, low reproduction rates and
the risk of infertility.

The degree of development of the reproductive system of adult livestock, the viability and safety of
young animals depends on the further prosperity or extinction of the population.

The purpose of the research is to intensify the reproductive ability of bactrian camels in the specific
climatic conditions of Western Kazakhstan.

Materials and methods of research. The research was conducted in the village of Sundetkaliev
S.K., Zhanga district of West Kazakhstan region in the period from 2019 to 2024.
A research scheme has been developed for conducting scientific research. The reproductive ability of male
Kazakh Bactrian breeders was studied based on observations of their behavior before the onset of the sexual
season (September-October), during the sexual season (active manifestation of sexual characteristics —
December-April) and after the extinction of signs of sexual activity (May).

The clinical manifestation of sexual activity was studied during the sexual season from December to
April.

In this study, we studied the characteristics of sexual activity and behavioral reactions of breeding
camels during the sexual season, depending on the time of day and month of the year. We studied the nature
and features of the manifestation of sexual reflexes, the reactions of males at the sight of females.

Body temperature, pulse, and respiration were determined using generally accepted methods daily,
twice a day - in the morning and in the evening at 700 and 1900 throughout the study period. Body
temperature was determined using an electronic thermometer, pulse, respiration by the number of
contractions and exhaled air in 1 minute [20].

Results and their discussion. Camels are polycyclic animals with a limited sexual season. In the
conditions of the continental climate of Western Kazakhstan, their sexual activity is manifested from
December to April inclusive.

The approach of the breeding season was primarily judged by a change in the behavior of male
breeders. Producers often refused to feed at the beginning of the breeding season. During this period, the
animals showed rapid mobility, lying males easily jump up and actively move around the enclosure. By the
middle of December, the producers had already shown sexual reflexes. From that time on, the producing
borax (a male double-humped camel) begins to emit a specific odor, and its belly retracts. When a female
borax is seen, the producer is very worried, and in several cases, convulsive contractions of the limb muscles
have been noticed. The manufacturer, approaching the fence wall, periodically stretches his neck, nods his
head. At this time, foam protrudes from the mouth, turning into copious salivation in the form of viscous
foam. The foam secreted by the male first appears along the edges of the lips, then the foam abruptly
envelops the upper and lower lips (Figure 1). The mucous mass is viscous in consistency, odorless, and
salivation in the producers is accompanied by gnashing of teeth with periodic drooping of the lower jaw.




Figure 1 — Clinical manifestation of sexual activity of borax producer

We have established the manifestation of pronounced aggressiveness of males towards each other
and towards humans. Considering this circumstance, with the onset of the field season and the onset of
sexual reflexes (from December to April), males are kept isolated from each other.

The producer borax determines the proximity of the female by smell or visually. At this time, the
producer refuses and does not respond to the feed. The animal, stretching its head, turns it to the sides,
while we noted rhythmic contractions of the muscles of the upper lip, begins to actively move inside the
room or territory, trying to meet the female.

We have established that the producer, released into the herd, begins to exhibit a peculiar behavior.
He stretches his head and lowers it slightly, flares his nostrils and walks around the castle to identify the
camel in a state of sexual hunting.
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Figure 2 - A female in a state of s

It was found that camel coitus lasts from 3 to 20 minutes. The average is 10.75. After mating is
completed, the producer usually steps aside, showing no interest in other females. In these cases, the
producer is taken to a pen or room and presented with food and rest.

Thus, the producer drill has well-developed sexual reflexes. Namely— erections, embracing,
copulating, ejaculations in a regular sequence.

The influence of general biological indicators on the state of the body is of great scientific interest.
The effects of temperature, pulse, and respiration of an animal on reproductive ability in different periods
of the physiological state are described in different animal species. The exception so far is camels.

To solve this problem, we determined the temperature, pulse rate and respiration of eight Kazakh
Bactrian borax producers (Figure 3,4,5)
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Figure 3 - Camel body temperature during sexual activity
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According to Figure 2, the basal body temperature of male producers before the onset of the sexual
season (rest period) was 37.8+0.140 C, which is 0.40C or 1.06% higher (p<0.10) than at the beginning of
the sexual season and 0.80C or 1.04% higher (p<0.10) is lower compared to the end of the sexual season.

The comparison of the body temperature of the producer borer before sexual intercourse and after
the completion of mating was 37.3=0.12 and 37.7=0.170 C., respectively. The difference was 0.4 or 1.06%
(p=0.10).

The obtained results allowed us to establish that the total body temperature of breeding camels
decreases with the onset of the sexual season and increases by the end of the sexual season. A rise in body
temperature was noted after the completion of mating. We assume that this is due to the neuro-reflex
processes occurring in the body of animals due to the onset of the season of sexual activity and an increase
in sexual potency.

Pulse rate (beats per 1 minute)

After sexual intercourse —5.37
Before sexual intercourse _ 42,62
At the end of the sexual season — 40,37
At the beginning of the sexual season _ 42.37
During the rest period _ 38,62

3

b
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Figure 4 - Indicators of the pulse rate of camels during sexual activity

From Figure 3, it can be seen that in breeding camels, with the onset of the sexual season, the pulse
rate increased sharply to 42.37+1.46, which is 3.75 beats/min or 9.7% higher compared with the rest period
(38.62+0.87 beats/min). This pulse trend persisted before sexual intercourse and was equal to an average
of 42.62+1.36 beats per minute in the camel group. The highest peak in the increase in pulse rate during
sexual activity in male borers was observed after sexual intercourse at 45.37+1.8, that is, during ejaculate
release, which is 6.75 beats/min or 17.5% higher than the background value. By the end of the field season,
the pulse rate was 40.37=1.06 beats per minute, which is 11.02% lower than the last indicator.

Respiratory rate (respiratory movements per 1 minute)
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Figure 5 - Indicators of camel respiratory rate during sexual activity-news

Comparing the data in Figure 4, it can be concluded that the respiratory rate of breeding camels
increases sharply before mating (9.12+0.78 respiratory movements per 1 minute) and reaches its highest
peak at the end of sexual intercourse (10.62+0.76), which is 2.87 respiratory movements per
1 minute or 37.03% higher than before the onset of the sexual season (rest period).

35



Conclusion. A study of the sexual activity of borax producers in the continental climate of Western
Kazakhstan revealed characteristic changes in the behavior and physiological parameters of animals during
different periods of the reproductive season. Observations have shown that with the beginning of the
breeding season, males show marked aggressiveness, as well as a change in eating behavior — they refuse
to feed and are active in search of females. These changes are accompanied by characteristic physical
reactions, such as foaming at the mouth and rhythmic contractions of the upper lip muscles.

Physiological parameters such as body temperature, pulse rate, and respiration also undergo
significant changes. It was found that the basal body temperature in males before the start of the mating
season was higher than during the breeding season, which may indicate the influence of neuro-reflex
processes on the animal's body. After the completion of mating, there is an increase in body temperature,
which may be associated with increased sexual activity.

The pulse rate increases significantly with the beginning of the sexual season and reaches its
maximum during ejaculation. This confirms the connection between physiological changes and the state of
sexual activity. Similarly, the frequency of respiratory movements also increases both before and during
mating.

Thus, the results of the study emphasize the importance of taking into account the physiological
changes in borax producers during the breeding season in order to optimize their maintenance conditions
and manage the reproductive process. Understanding these processes can help improve breeding methods
and increase animal productivity. In the future, it is necessary to continue studying the influence of various
factors on the reproductive performance of camels in order to develop effective strategies for their breeding
in Kazakhstan.
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TYHUIH

By reumbivu Makanana bareic KazakcTaHHBIH KOHTHHEHTTIK KITMMAThI JKaFailbIH A Ka3ak OakTpraH
TYHENEpiHiH aTalbIKTapbIHBIH PENPOAYKTUBTIK KaOiIeTiH 3epTTey HOTIXKeepi KeNTiplireH. 3eprrey
Kanakama  aymanmeiHelH =~ «C.K. CyunerkanueBy  mmmapya  KoxambirblHZa 2019 xpiiman
2024 xburFa JeHiH SKYprizingi. O3ipJieHreH 3epTrey cyibachl >kaHyapiapAblH MiHE3-KYJIKBl MEH
(hU3HONIOTHSIIBIK TIapaMeTpIIepiH YIII HETI3r Ke3eHJe 3epTTeyre MYMKIHIIK Oep/i: KBIHBICTBIK MayChIM
Oacrasranra JieifiH (KpIpKYHEK-Ka3aH), OeJIceH Il KBIHBICTBIK OCNICeHITIK Ke3eHiHae (KEeNTOKCaH-Cayip)
JKOHE JKBIHBICTBIK OCJTiJIep )KOWBbUIFAHHAH KEHiH (MaMbIp).

JKBIHBICTBIK OEIICeHAUTIKTIH, KIMHUKAIBIK KOpiHICTepiHe, COHNaN-aK aTalbIKTapAarbl )KBIHBICTHIK
pedIekcTepIiH CHMaThl MEH epeKIIeNIKTepiHe Hazap ayJapbUlibl. 3epTTey OapbIChIHIA OHIPTill-
Ty#enepiH MiHe3-KYJIKbIH OaKbliay, COH/Iali-aK IeHe TeMIIepaTyPachiH, )KYPEK COFY KHULTITiH dKOHE THIHBIC
aypl KYHIHE €Ki peT-TaHepTeH YKoHe KeIlKe OJIIIey KYPri3iiii.

Hotmxenep ko06ero MayChIMBIHBIH 0acTaTybIMEH aTalbIKTap/ia alKbIH arpeCCUBTLTIK MEH a3bIKTaHy
TOPTiOIHIH ©3repyi OaliKanaThIHBIH KOPCETTI, SFHU a3bIKTaH 0ac TapTabl JKOHE aHAJIBIKTapbl OCJICeH I
TYpAe i3neiai. by esrepicrep aybi3nad keOik MIBIFapy >KOHE JKOFaPFbI €piH OYJIIIBIKETTEPiHIH )KUBIPBUTYBI
CHSKTBI (PU3HUKAJIBIK PeakLusiapMeH Oipre xKypemi.

DU3NOTOTHSUIIBIK TTapaMeTpIIep e alTapibIKTai e3repicTepre yibipaiasl. XKynracy askraaraHHaH
KeWiH JIeHe TeMIIepaTypachlHbIH >KOFapbliaybl Oalikaiazbl, OYJI KBIHBICTHIK OCJICCHIITIKTIH
JKOFapbUIaybIMEH OalIaHBICTHI.

Ocplnaiiia, 3epTTey HOTIKENEP ONap bl YCTay JKaF[aiapblH OHTAHIAHABIPY )KOHE PENPOYKTHBTI
MPOLIECT] OacKapy YIiiH Ke0er Ke3eHIHICTI OHIiprill-Tyhenep i (GU3H0IOrHsJIbIK 03repiCTepl ecenKke
aTyIbIH MaHBI3ABUIBIFBIH KepceTeai. by mponectepai TyciHy achUIiaHABIPY SAICTEPiH jKaKcapTyFa jKoHE
JKaHyapJapIblH eHIMIUIIrH apTTeIpyFa keMekTeceai. bonamakra Kazakcranga onapapl ecipyaiH THIMIL
CTpaTeTHsUIapbIH d3ipJiiey YIIH TYHeNepiAiH pPEenpoayKTUBTI KOpCETKIMTepiHe apTypii (dakTopiapbiH
9CEPIH 3ePTTEY/ Il KAFaCThIPy KaKeT.

PE3IOME
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B nmanHOil HayuyHOM cTaTh€ TIPEACTAaBIEHBI peE3YyJbTaThl HUCCIEAOBAHUS PENPOAYKTUBHOM
CIOCOOHOCTH Oypa-TIpOU3BOAMTENCH Ka3aXCKUX BEpOIOI0B-0aKTPUAHOB B YCIOBUSX KOHTHHEHTAILHOTO
knumMarta 3anaaHoro Kasaxcrana. MccnenoBaHie NpoBOAMIOCH B KPECTSIHCKOM X03aHCcTBE « CyHIIETKATHEB
C.K.» Kanranunckoro paiiona ¢ 2019 mo 2024 roa. Pa3paboTanHas cxema McCCleIOBaHUS MO3BOJIHIA
W3YYHTH TIOBEJIEHUE W (PU3NOJIOTHYECKHE apaMeTphl )KUBOTHBIX B TPH KIIFOUEBBIX MEPHOAa: IO Hadaja
TIOJIOBOTO Ce30HA (CEHTAOPh-OKTSIOPH ), IEPHO/T IIOJIOBOH aKTUBHOCTH (JIeKaOpb-anpeb) U MOCIe yracaHus
MOJIOBBIX MPHU3HAKOB (Maii).

OcHOBHOE BHHMMAaHHE YJEISIOCh KIMHUYECKHM TMPOSBICHUSM IIOJOBOM AKTUBHOCTH, a TaKXKe
XapakTepy u 0COOEHHOCTSIM TMPOSBIEHHS TOJOBBIX pediexcoB y caMmioB. B xome nccnemoBanus Obun
MpOBeIeHbl HAOIIOAEHUS 32 TOBEJCHNEM BEpOIII0I0B-TIPOU3BOAUTEIICH, a TAK)KE H3MEPEHUS TEMITEPaTyPhI
TeJa, YaCTOTHI MyJIbCa U JBIXaHUS IBAXK/BI B IEHb - YTPOM U BEYEPOM.

PesynpTaThl mokazanu, 9YTo ¢ HAYaJIOM CE30HA Pa3MHOKEHHS y CaMIIOB HAOI0aeTCs BRIpayKEHHAs
arpecCUBHOCTH M H3MEHEHHE MUILEBOTO TOBECHHUS - OHM OTKA3bIBAIOTCS OT KOPMa M aKTHBHO HIILYT CAMOK.
OTH U3MEHEHHSI CONMPOBOXKIAIOTCA XapaKTEPHBIMU (PU3MUECKUMH PEAKUIUSIMH, TAKUMH KaK BbIIEICHHUE
TIEHBI U30 PTa U PUTMUYHBIE COKPAIIIEHHUS MBI BepXHEH ryObl.

OU3NOMOTHYECKNE TIMapaMeTphl TakKe MPETEpreBaloT 3HAUWTeNbHBIE w3MeHeHus. [locme
3aBCPUICHUA CHAapHBaHHA OTMCYACTCA IMOBBIMICHUEC TEMIICPATYphbl TEjJd, YTO CBA3AaHO C YBCIMYCHHUEM
MOJIOBOM aKTUBHOCTH.

TakuMm 00pa3oM, pe3ynbTaThl UCCIEAOBAHUS TOAYEPKUBAIOT BAXKHOCTH ydeTa (PH3MOIOTHIESCKUX
W3MEHEHUN y Oypa-TpOM3BOAMTEICH B IEPHOJ BOCIPOM3BOJCTBA JUIS ONTHUMH3AIMH YCIOBHHA HX
COAEpKaHUS W YHOPABJIEHUS PENPOAYKTHBHBIM TipolieccoM. IloHMMaHuME 3TUX MPOLECCOB MOKET
CIoCcOOCTBOBATh YIYUIICHHIO METOJOB Pa3BEACHUS W TOBBIIICHUIO MPOAYKTUBHOCTH JKHBOTHBIX. B
JanbHeHIeM HeO0X0UMO MPOJODKUTh M3YUYEeHHE BIHMSHUS Pa3IHYHbIX (PaKTOPOB Ha PENPOIYKTUBHBIC
MoKa3aTeny BepOoaoB i pa3paboTku d3QPEeKTUBHBIX CTpaTeruii X pa3seneHus B Kasaxcrane.
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