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PE3IOME

[lana BeTepuMHaApHO-CaHUTAapHAas OIICHKA KadyecTBa JBEHAIIATH OOpa3IlOB CBEKEOTKAUCHHOTO
Mega, coOpaHHOrO B pasHbIX paiioHax Bocrounoro Kasaxctama Ha dYeThIpex Iacekax
(3 HeOmaronmoay4YHBIX MO HO3eMaTo3y M 1 yCIOBHO-370pOBasi) OT Pa3HBIX MO CHJIE MYETHHBIX CeMeH.
N3ydensl opraHojenTuyeckue (LIBET, apomar, BKYC, KOHCHUCTEHIMs (BHEIIHMH BHUJ), HaIU4Hle
MPU3HAKOB OPOYKEHUS) M OCHOBHBIC (DU3UKO-XUMHUYECKHE TOKa3aTeIM KauecTBa Mea (MaccoBasl A0S
BOJIBI, MAaccoBas IONI PEIyNUPYIONMX CaXxapoB M C€axapo3bl, COAEp)KaHWE JUACTa3HOTO YHCIIA,
MPUCYTCTBHE  THApoOKcuMeTmIhypdypains W  MexaHW4ecknx mpumeceii). [lomomHUTENEHO
ompezeicHbl CBOOOJHAS KHCIOTHOCTh, 3JIEKTPOIPOBOJHOCTh, MAacCOBas JOJs HEPAaCTBOPUMBIX
BEIIECTB M BOJOPOJHBIA TOKa3aTenb. Bce IMokazaTend H3YYEHHBIX OOpaslOB COOTBETCTBOBAJIH
HAI[MOHAIBHBIM W MEXTOCY/IapCTBEHHBIM CTaHIapTaM KadecTBa Meaa. [Ipu 3ToM cCyIecTBeHHO
pasHUIBl B KAYECTBEHHBIX W KOJIMUYSCTBEHHBIX MMOKA3aTENSIX CBEKEOTKAYCHHOTO Meja, OTOOPaHHOTO
Ha HeOJIAromoJy4YHBIX MMaceKax Mo OOJIe3HSAM U YCIOBHO-370POBOHM IAaceKe, YCTAHOBJICHO HE OBLIO
(p>0,05). JIumip B OTHENBHBIX CIydasX pa3HHIA TTOKa3aTeNnel IpruOImKeHa K MUHIMAIILHOMY MTOpPOTY
JIOCTOBEPHOCTH. B pasHBIX MO Cuiie MYETUHBIX CEMbSX KOJHMYECTBEHHBIE MOKa3aTelH Mella TaKkKe
OTJINMYAIOTCA, OAHAKO, JAaHHBIC PA3JIMUuiA CTATUCTHUYCCKH HEC 3HA4YUMBI, TaK KaK JIOCTOBCPHOCTDH
pa3HUIIBI IOMYYEHHBIX PE3YIbTATOB HE MPEBBIIIACT JOMTyCTUMBIA ypOBeHb 3HauUMoCTH (p>0,05).
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THE INFLUENCE OF SOME CLIMATIC FACTORS ON THE EFFECTIVENESS OF
ESTRUS SYNCHRONIZATION IN BEEF OF DAIRY COWS

ANNOTATION

The aim of this study was to determine the influence of the temperature humidity index (THI)
on the efficiency of estrus synchronization on both beef and dairy cows. The research was carried out
at APC "Azamat" of the Beskaragai district of the East Kazakhstan region of the Republic of
Kazakhstan. The natural and climatic conditions of this zone make it possible to raise both beef and
dairy cattle. The study involved 408 Kazakh white-headed cows aged 3 to 5 year.

During the experimental period, the data for air temperature (T), relative humidity (¢), wind
speed (v) were collected, and the temperature humidity index (THI) was determined. The data was
recorded for 30 days (10 days before synchronization, 10 days during synchronization and 10 days
after synchronization). In addition, during the synchronization period, clinical parameters - body
temperature (t), pulse (P), respiratory rate (Re) and rumination (R) were measured daily in 10% of
animals by conventional methods.

During the experimental period (2020-2022) THI was 74,50+1,31, 78,20+2,11, 72,80+0,7210
days before the estrus synchronization. When THI was increased by 5.6+0.03 in 2021 compared to
2020, the fertility decreased by 9.7+0.78. Similarly, when THI was increased by 7.3 + 0.56 compared
to 2022, fertility was reduced by 13.8 £ 0.36. The latter indicates that when THI increases the fertility
rate decreases.

Based on the results, there is an influence of THI on the effectiveness of estrus synchronization.
Increased THI, to a certain extent, reduces both estrus expression and effectiveness of estrus
synchronization leading to reduced fertility rate and increased embryonic mortality.

Key words: Estrus synchronization; cows, artificial insemination; temperature humidity index.

Introduction. Republic of Kazakhstan has priority focus for developing of the cattle breeding
by implementation of several state agriculture programs ("Sybaga" and "Yrys") that are aimed to
increase the number of beef and dairy cattle.

One method of intensification of reproduction in cattle breeding is the estrus synchronization to
obtain a yearly calving. Nevertheless, there are no information in the literature regarding the influence
of temperature, relative humidity, temperature-humidity index (THI) and wind speed on the efficiency
of the estrus synchronization in cows. On the other hand, there are some information that link the
fertility rate and the season of the year in cows’ [1, 2, 3]. According to some authors, one of the reason
for the low fertility rate in cows during summer is the increased ambient temperature that causes heat
stress. The problem of heat stress is a limiting factor of effective fertilization and productivity [4, 5].

Heat stress affects the function of the corpus luteum, the growth and maturation of the follicles,
estrus behavior, superovulation, the embryo quality and fertility [6]. During the heat stress the
proportion of pregnant cows’ decreases that might be due to the deterioration of the quality of the
oocytes. In addition, an increased ambient temperature causes a delayed ovulation, degenerative
changes in germ cells, and embryonic death [7, 8].

The negative effect of the heat stress could be observed in June, with maximum effects in July-
August and a slow increase in the next 2 months [9].
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According to a number of authors, spermatogenesis is also negatively affected by increased
ambient temperature. Thus, an increase in temperature in the scrotum significantly worsens the
morphological and functional qualities of the sperm. However, it should be noted that the heat has a
less serious impact on the quality of the bull semen of aboriginal breeds [10, 11].

Since there is a lack of information regarding the effects of environmental factors on the
efficiency of the estrus synchronization in cows during summer, we aimed to determine the influence
of the temperature humidity index (THI) on the efficiency of estrus synchronization in cows during
summer.

Materials and methods of research. The research was carried out during 2020 - 2022 on 408
Kazakh white-headed cows. These animals were kept at APC "Azamat" Beskaragai district of East
Kazakhstan region.

Animals during the spring, summer and autumn were free to pasture with natural watering. The
pasture was rich herbage. During the winter, the diet consisted of pasture hay, salt, chalk, and water
was offered ab libitum.

During the experimental period, the air temperature (T), relative humidity (¢), wind speed (v)
were collected, and the temperature humidity index (THI) was determined. The data was recorded for
30 days (10 days before, 10 days during and 10 days after synchronization). During the
synchronization period, clinical parameters - body temperature (t), pulse (P), respiratory rate (Re) and
rumination (R) were measured daily in 10% of animals by conventional methods.

The air temperature and ambient humidity were determined by a psychrometric hygrometer
VIT-2 (Private Joint Stock Company "STEKLOPRIBOR", Ukraine). In addition, a portable combine
harvester was used — a multifunctional environmental parameter meter MASTECH MS6300 (China).
This device was used to determine the air temperature, relative humidity and wind speed.

Synchronized animals were selected according to the results of gynecological examination.
Gynecological examination was done using ultrasound device "Mindray" Z5, (China). Estrus was
synchronized using an Ovsynch protocol consisting of two injections of GnRH (Fertagyl, MSDAnimal
Health, Netherlands)) on day 0 and day 9 and prostaglandin (Prosolvin, MSDAnimal Health,
Netherlands) on day 7. Timed artificial insemination (TAI) was done at 16 h and 24 h after the second
injection of GnRH (Figure 1).

Fertagyl 2 mi1 B/M Prosolvin 2 mi /M Fertagyl 2 i B/M Al
50-60 hours 16 h. 24h.
Days 0 7 9 10

Figure 1 - Estrus synchronization. Estrus was synchronized using Ovsynch protocol consisting of two
injections of GnRH on day 0 and day 9 and prostaglandin (on day 7. Timed artificial insemination
(TAI) was done at 16 h and 24 h after the second injection of GnRH.

Pregnancy diagnosis was carried out on day 30 after insemination using ultrasound device
"Mindray" Z5, (China) with 6,5MHz rectal linear probe. Confirmation of pregnancy was done at day
60 after insemination. Cows that have been diagnosed pregnant at day 30 but not pregnant at day 60
was consider to have an embryonic mortality.

Results. During 2020, ten days before the start of the estrus synchronization, the ambient
temperature averaged 27.6 = 0.95°C while, the air humidity was 41.9 £1.58%, and the wind speed was
within 4.1 £0.69 m/s. Our observations (Table 1) have showed that THI, 10 days before the start of the
synchronization averaged 74.5+£1.31. At the same time, within the threshold level of heat stress were
day 2, 3 and 6, while days-1, 4, 7, 8, 10 were within the minimum heat stress and 1 day — average heat
stress (day 9).

During the night, the effects of minimal heat stress on animals were on days 1, 4, 5, 9. In
addition, the THI averaged 71 and 76.
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During the estrus synchronization, the ambient temperature averaged 25.6 + 0.63°C, air
humidity - 47.4 + 1.43%, whilst the wind speed was within 4.4 + 0.55 m/s. THI averaged 72.4+0.77.
The animals were within the threshold of heat stress on day 1 and 3, (70). The remaining 8 days (2, 4,
5,6, 7, 8,9, 10 days) were the days of minimal heat stress (71-78) based on the THI indicators. At the
same time, THI adversely affected animals to a certain extent during the night (66-70) whereas
minimal heat stress was created on days 1, 9, 10 (71-74) (Table 1).

Upon completion of synchronization for 10 days, the ambient temperature averaged 25.1 +
0.67°C, air humidity - 43.1 + 1.43%, whereas the wind speed was within 3.5 £ 0.61 m/s.
Simultaneously , the THI averaged 71.3+0.98. On days 1, 7, 9, 10, THI was within the threshold of
heat stress (67-70), while at days 2, 3, 4, 5, 6, 8 minimal heat stress was observed (72-76). In addition,
the nighttime had a beneficial effect on the animals, while THI corresponded to the threshold of heat
stress. Only the night of the 1st and 5th days corresponded to minimal heat stress (71-73) (Table 1).

As mentioned above, in the first series of the experiment (2020) there were 103 cows, of which
11 animals on the days of synchronization were clinically examined to measure the body temperature -
T, pulse - P, respiratory rate — Re and rumination - R. Body temperature during the synchronization
period was within the physiological range and averaged 37.4+ 0.18°C. At the same time, the
respiratory rate and pulse were slightly increased - 65.4+3.05/min. and 86.4+0.48/min respectively,
while the rumination was decreased - 2.0+0.24 /2 min. The latter to a certain extent confirmed the
negative impact of THI on the cows' health.

At day 30, 92.2+2.72% were diagnosed pregnant while at day 60, 84.5 + 3.68% were confirmed
pregnant. The latter indicated that 7.8% of cows underwent early embryonic mortality.

Table 1 — Dynamics of temperature, humidity, THI and wind speed during the synchronization
period 2020 year (Table 2).
t

Afternoon t Night
Days - — Days ~
F° c | 35 50 P | ¢ |BEs 50

B | 76 | 76 1 | 806 [ 25 70 | 7. 71 2|2
2 77 70 71 | 7 Tl 20 842 68 | 69 | 69 | 70 [ 70
3 77 70 | 71 220 |2l 172 3 86 68 | 69 | 69 | 70 | 70
4 842 75 7630 BSs | S e 4 | 608 71 il || e
5 86 76 77 [ 18] 18] 19 5 | 644 74 | 75| 16 | 16 | 76
6 | 716 67 67 | 61 | 68 | 68 6 | 116 65 | 65 | 65 | 66 | 66
i sos | 27 [EEEER RN S 7 68 | 22 67 | 67 | 68 | 68 | 68
8 | 842 e [ I I S 734 68 | 69 | 69 | 70 [ 70
: I BERE S S 0 9 | 824 | 28 Lo e e e ] ] e
10 | 86 o e e e 10 | 734 13 | 4 7 | 75 75
1 | 734 68 | 68 | 69 | 69 70 11 [ 68 65 | 65 | 65 | 66 | 66
20 77 [l 70 e e [ 12 [ 77 [ 23 [ 8 | 69 | 69 | 70 | 70
13 [752] 24 | 69 | 70 | 70 70 | n 13 [ 698 | 21 66 | 66 | 61 | 67 | 67
14 | 806 e R 720 |l | 5 14 [ 734 68 | 69 | 69 | 70 [ 70
15 77 70 71 71 72 72 15 | 698 66 66 67 67 67
16 | 788 7 P ERED 16 | 7134 68 | 69 | 69 | 70 [ 70
17 | 788 71 2| | B ]| 1 17 [ 716 61 | 67 | 68 | 68 | 68
18 | 77 70 | 71 7 = 18 | 69.8 6 | 66 | 67 | 61 | &7
19 | 77 70 | T 72 | 12 190 752 [l 70 | 70 | 70 [T
20 | 86 o R 78 | 79 20 | 788 [ 26 |72 | %3 73 4| 74
21 | 7134 68 68 | 69 | 69 | 70 21 | 788 | | | e
22 | 788 71 72 | 73 73 | 14 22 | 698 66 | 66 | 61 | 61 | 67
23 | 806 B EB 74 | 14 [ 75 23 | 698 66 | 66 | 67 | 61 | 67
20| 77 70 |[ETET 22 24 | 662 63 | 64 | 64 | 64 | 64
25 | 824 74 74 | 75 76 | 16 250 752 70 70 70 71 71
26 | 788 71 2| ] BB ] n 26 | 716 67 | 67 | 68 | 68 | 68
271 | 116 67 | 67 | 67 | 68 | 68 27 | 68 65 | 65 65 | 66 | 66
28 | 806 73 o | s 28 | 734 68 | 69 | 69 | 70 [ 70
29 | 752 6 | 70 | 70 70 [T 29 [ 716 67 | 67 | 68 | 68 | 68
30 | 734 68 68 | 69 | 69 | 70 30 | 716 67 | 67 | 68 | 68 | 68

Note: Temperature in Fahrenheit (F), Celsius (°C).
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Table 2 — Pregnancy rate and embryonic mortality

vears Total Pregnancy 30 days Pregnancy 60 days Embryonic mortality
n % n % n %
2020 103 95 92,2+2,72 87 84,5+3,68 8 7,8
2021 139 115 82,7+4,46 104 74,8+4,46 11 7,9
2022 166 157 94,6+2,92 147 88,6+4,10 10 6,0

During 2021, 10 days before the start of the synchronization, the ambient temperature was on
average 30.9 £ 0.95°C, and at night 24.7 £ 1.10°C. At the same time, the air humidity was
52.7 £1.23%, and the wind speed was within 2.9+0.58 m/s. THI averaged 80.1+1.28 during the day
and 71.6+1.47 during the night. Minimal heat stress was observed at a THI of 74-78. At days 1, 6, 7, 8,
9. The average heat stress was observed on days 2, 3, 4, 5 and 10 with a THI of 80-87 (Table 3).

During the estrus synchronization, the ambient temperature averaged 31.2 + 0.60°C. At the
same time, the air humidity was 50.0 £1.61%, and the wind speed was within 3.5+£0.69 m/s. THI
averaged 80.1+1.28.In addition, the first 2 days based on the temperature and humidity index, (4-7, 8,
and 10, were the days of average heat stress (80-84). Minimal heat stress was observed at THI of 77-
79 at days 3, 5, 6 and 9 (Table 3).

Upon completion of the estrus synchronization, the ambient temperature during the day and
night averaged 27.2 £ 1.04°C, and 24.2 + 0.52°C respectively., The air humidity was 48.5 +1.83%,
and the wind speed was within 3.5+0.45 m/s. THI averaged 74.3£1.16. The first 5 days and days 7, 8
and 10 were within the limits of minimal heat stress, whilst the average heat stress was observed on
day 6 (80). Minimal heat stress was observed at the THI on day 9 (70) (Table 3).

At day 30 days 82.244.46% of the cows were diagnosed pregnant while on day 60,
74.8 £ 4.46% of the cows were confirmed pregnant indicating that 7.9% of cows underwent early
embryonic mortality. We are speculating that the reason for the low fertility rate during this period
might be the effect of THI either on the oocytes quality or on the uterus both during the day and at
night (Table 2).

In 2021, the data from14 cows out of 139 were collected for the clinical indicators (T, P, Re, R).
During the synchronization period, the body temperature was within the physiological range and
averaged 39.9 £ 0.14°C. Respiratory rate and pulse were increased - 78.2+0.42/min. and
98.94+0.96/min respectively while the rumination was decreased — (1.5+£0.19 /2 min).

In 2022, 166 cows were examined. Ten days before the start of the estrus synchronization, the
ambient temperature averaged 26.6 + 0.53°C. At the sae time, the air humidity was 42.0 +1.25%, and
the wind speed was within 3.7+£0.47 m/s. THI for 10 days before synchronization averaged 72.8+0.72.
The permissible threshold of heat stress was observed for 3 consecutive days at a temperature and
humidity index of 70 (4, 5, 6 days). Minimal heat stress was observed at THI 71-76, on day 1, 2, 3 and
the last 4 days in a row (7, 8, 9 and 10 days) (Table 4).

During the synchronization, the ambient temperature averaged 24.0 + 1.47°C. At the same time,
the air humidity was 39.5 £1.16%, and the wind speed was within 3.9+0.69 m/s. THI averaged
69.5+1.77. In addition, the threshold of heat stress was observed (THI 64-70) on the second day and at
the last 5 consecutive days (5, 6, 7, 8, 9, 10). On contrary, minimal heat stress was observed at
1, 3, 4 days when the THI was 76-78 (Table 4).

Ten days after the synchronization, the ambient temperature averaged 24.0+£1.54°C. At the same
time, the air humidity was 43.7 &+ 1.29%, and the wind speed was in the range of 3.7 + 0.42 m/s. THI
averaged 70.0+1.97. During the days 2, 3, 4, 6, 7, 8, 9 there was acceptable heat-stress threshold.
Minimal heat stress was observed at THI of 72-77 (days 5 and 10).

In 2022, the data from 14 cows out of 166 were clinically examined. During the protocol the
body temperature was in the physiological range and averaged 38.5 + 0.11°C. Respiratory rate and the
pulse were slightly increased - 56.8+1.18/min and 74.3+0.72/min respectively, while the rumination
was decreased - 2.6+0.14 /2 min.
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Table 3 — Dynamics of temperature, humidity, THI and wind speed during the synchronization period
2021 year

t Afternoon Days t Night
Days =
F° c° 40 55 F° 40 _ :: i
i 86 77 78 78 79 1| 824 74 75 76 76 77
2 87.8 78 79 . 80.6 73 74 74 75 76
= 914 80,6 73 74 74 75 76
4 9.8 | 36 842 76 76 77 78 78
5 87.8 78 79 | 68 65 65 65 66 66
3 698 | 29 76 76 77 78 78 842 66 66 67 67 67
[ 734 | 20 76 76 77 78 78 | 842 68 69 69 70 70
8 78.8 72 73 73 74 74 | 69.8 66 66 67 67 67
=9 86 77 78 78 79 752 70 70 70 7 71
10 | 932 | 806 73 74 74 75 76
932 842 76 76 77 78 78
932 78.8 72 73 73 74 74
86 77 78 78 79 824 74 75 76 76 77
89.6 79 78.8 76 76 77 78 78
842 76 76 77 78 78 842 72 73 73 74 74
842 76 : 80.6 73 74 74 75 76
89.6 79 | 78.8 72 73 73 74 74
87.8 78 79 0.6 73 74 74 75 76
86 30 77 78 806 | 27 73 74 74 75 76
87.8 78 79 824 74 75 76 76 77
77 71 71 752 70 70 70 71 71
77 71 71 72 72 73 77 68 69 69 70 70
77 71 71 72 72 73 78.8 68 69 69 70 70
77 71 71 72 72 73 752 70 70 70 71 71
878 | 31 78 79 77 25 71 71 72 72 73
914 | 33 806 | 27 73 74 74 75 76
86 77 78 78 79 78.8 72 73 73 74 74
824 | 28 74 75 76 76 77 824 | 25 71 71 72 72 73
752 70 70 70 71 71 78.8 67 67 68 68 69
788 | 26 72 73 73 74 74 806 | 23 68 69 69 70 70

Note: Temperature in Fahrenheit (F), Celsius (°C).
56-70 Thermal stress threshold.

71-79 Minimal heat stress.
[ 80-89Average heat stress.
71-79 - THI indicators

At day 30 days after synchronization, 94.6 + 2.92% of the cows were diagnosed pregnant while
on day 60, 88.6 + 4.10% of the cows were confirmed pregnant indicating that 6% of cows underwent
early embryonic mortality.

Discussion

The study aimed to determine the influence of the temperature humidity index (THI) on the
efficiency of estrus synchronization on both beef and dairy cows. The results have shown that the
effect of THI before, during and after estrus synchronization is a limiting factor of the effectiveness of
its success. These results are consistent with the results of some previous studies reported by other
authors [12], who reported that decreased success might be as a result of reduced function of the theca
and granulosa cells during the heat stress. In addition, A. Duvanov [5] reported that increased THI
negatively affects the oocyte maturation resulting in lower fertility rate and decreased pregnancy rate
by 5-7%.

In addition, due to the negative impact of THI, the estrus behavior and its detection are reduced
leading to decreased fertility that is consistent with the results reported by Rolando, P. L., Sandoval-
Monzon (2022) [13]. Thus, a decrease in the frequency of estrus detection might be as a consequence
of the negative impact of THI either on the estrus behavior or decreased level of estradiol-17 [14]. In
addition, THI reduces the fertility rate, because THI might have a negative impact either on the oocyte
or on the early embryo development.

It is well known that the germ cells of the females are embedded in the ovaries from birth and
undergo various changes during sexual development. According to a number of authors, the follicle
and the oocytes could be damaged by heat stress long before ovulation [15].
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Table 4 — Dynamics of temperature, humidity, THI and wind speed during the synchronization period
2022 year

t Afternoon Days t Night

Days |

1 73 73 74 74 it 73.4 68 68 69 69
2 74 74 75 76 2 68 64 65 65 65
3 75 76 76 77 3 644 68 68 69 69
4 70 71 71 72 4 77 67 67 67 68
5 70 71 71 72 5 62.6 61 61 61 61
6 70 71 71 72 6 66,2 63 63 64 64
7 71 72 73 73 7 71,6 67 67 67 68
T 74 74 75 76 s 78.8 7 72 73 73
9 74 74 75 76 9 78.8 71 72 73 73
10 70 7 71 72 10 824 68 68 69 69
11 76 77 78 78 11 716 67 67 67 68
12 67 67 67 68 12 68 64 65 65 65
13 75 76 76 i 13 752 69 70 70 70
14 7 78 79 80 14 77 70 71 7 72
15 64 65 65 65 15 59 59 59 59 59
16 64 65 65 65 16 62.6 61 61 61 61
17 69 70 70 70 17 68 64 65 65 65
18 67 67 67 68 18 62.6 61 61 61 61
19 63 63 64 64 19 50 59 59 59 59
20 68 68 69 69 20 59 62 62 62 63
21 sl = ) 21 66.2 76 77 78 78
22 69 70 70 70 22 69.8 66 66 66 67
23 68 68 69 69 23 77 63 63 64 64
24 67 67 67 68 24 842 64 65 65 65
25 76 77 78 78 25 77 70 71 71 72
26 66 66 66 67 26 788 63 63 64 64
27 64 65 65 65 27 80,6 61 61 61 61
28 66 66 66 67 28 68 64 65 65 65
29 64 65 65 65 29 69.8 61 61 61 61
30 70 7 7 72 30 608 | 21 | 66 66 66 67

Note: Temperature in Fahrenheit (F), Celsius (°C).
56-70 Thermal stress threshold.

71-79 Minimal heat stress.
[ 80-89 Average heat stress.
71-79 - THI indicators

There is an evidence that the early embryo development is sensitive to the negative effects of
environmental factors. Studies by Migtkiewska, K. et al. (2022) found out that cows that are heat
stressed on the 1st day after estrus have reduced fertility and early embryo development, while s on the
3rd day the heat stress had no effect [16] that is similar with the results of our study. During the 2020-
2022 our results indicated that 10 days before the estrus synchronization, cows were heat stressed
which to a certain extent might have an influence on the dynamics of the follicle maturation.
According to a number of authors, THI reduces fertilization three days before Al [17].

In addition, our results have shown that THI affected the some clinical parameters, causing
decreased feed consumption, moderately increased temperature, increased respiratory and pulse rate
similarly to the results reported by other researchers [18].

Moreover, our results showed that when the THI increases the fertility rate decreases. In 2021,
when THI was increased by 5.6+0.03 compared to 2020, the fertility decreased by 9.7+0.78. Similarly,
when THI was increased by 7.3 + 0.56 compared to 2022, fertility was reduced by 13.8 + 0.36, which
is concomitant with the results reported by other authors [19].

Conclusion

Based on the results, there is an influence of THI on the effectiveness of estrus synchronization.
Increased THI, to a certain extent, reduces both estrus expression and effectiveness of estrus
synchronization leading to reduced fertility rate and increased embryonic mortality.
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TYWUIH

JKyMBIc eTTi Maj ImapyallbUIBIFBIHIAFEl OCI-0Hy Macesellepid 3epTTeyre apHaiuran. ETTi man
HIapYallbUIBIFBIH KapKBIHAATY JKOHE OCill-eHy MoceJieNiepiH IIenly YIIH FajJbIMAap CHUBIPIApIbIH
KYHIeyiH colikecTeHIipy oaiciH ychiHaabl. 3eprreynep Kasakcran PecyOnukacen [birbic Kazakcran
o0mbIcel, beckaparait aymansiHeiH "A3zamatr”" AOK mapyalbUTbIFs )KaFIalibIHIA KYPTi3uiai. ATanFad
allMaKThIH TaOUFH-KIMMATTHIK JKaFJaiaapsl €T OaFbIThIHAAFBl MAIIBI 14, CYT OaFbITBIHAAFBI MAJIBI J1a
ecipyre MyMKiHJIiK Oepeni. DkcniepuMeHTTe 3-5 jKac apalbIFbIHIAFbI Ka3ak akoac TYKeiMIbl 408 cubip
Oonmpl. KopimiaraH OpTaHbIH —TeMIepaTypaibIK-bUTFamaAblIblK  uHACKCiHiH (THI)  cubipmapapiy
KYHIeyiH CcoWKecTeHHIpy HOOAMapblHBIH THIMIUITIHE JKOHE KOJJAaH  YPBIKTAaHABIPYABIH
HOTIDKEIIUIITIHE BIKMAIBIH 3ePTTE/IK.

Toxipube kesinme aya Ttemneparypackl (T), canbICTBIpMalbl BUIFAIIBUIBIK (), JKel
KBULIaMBIFBI (V) Typajabl MOJTIMETTEp JKHHAIBIN, TeMIepaTypa-butranapuiblk uaaekci (THI)
anbikTanapl.  Jepekrep 30 kyH Ooiibl  Ka3bpulgpl  (CHBIpNApIBIH  KYHIEYiH COMKeCTEeHIipy
HoOainapeiHeiH 10 KYH OYpBIH, CHBIpIAapAbIH KYWIEYiH COMKECTeHIIpy HOOaWIapbhIHBIH Ke3iHIe
10 xyH xoHe keifia 10 xyH). CoHBIMEH KaTap, CHBIpIapAbIH KYHIEYiH CollKeCTeHipy HOOaHTapbIHBIH
kesinge kanyapiapapiH 10% KyHIEmiKTI KIMHHMKAJIBIK KOpCeTKimTepi - aeHe temmeparypachl (1),
tambIp corbichl (P), ThiHbIC amy xuiiiri (Re) sxone carbi3 (R) omeTTeri oicTepMeH eIICH .

THI cublpnapasiH SKBIHBICTHIK KBI3METIH BIHTATAHIBIPY MEH COMKECTeHIIpY THIMALUIITIHE
BIKIATBl aHBIKTAIABL. T HI *Korapeuiaybl cubIpiapaa 3CTPYCTHIH OaiKamyblHa Oenrimi Oip mopexene
BIKIIAJ €TTI JKOHE KyMIeyai CoMKeCTeHAIpYHiH THIMALIITIH TOMEHJAETTi, YPBIKTaHy KepCeTKilIi
TOMEH/IET, SMOPUOHAJIBIK 6J1iM OalKaIbl.

PE3IOME

Llenpio maHHOTO HWCCIENOBaHUS OBIJIO ONMPENEeNUTh BIMSHUE TEMIEPATypHO — BIAXKHOCTHOTO
uanekca (THI) Ha 3¢ (dekTHBHOCTE CHHXPOHU3AIMH TIOJIOBOM OXOTHI ¥ KOPOB, KaK Y MACHBIX, TaK U Y
MonouHbix. HMccnepoBanue mposeneHo Ha CIIK «Asamat» beckaparaiickoro paiioHa Bocrouno-
Kazaxcranckoit obmactu Pecnyonuku Kazaxcran. [IpupoaHo-KIuMaTH4ecKue yCIOBUS TaHHON 30HBI
MO3BOJIAIOT PA3BOAUTH CKOT KaK MSCHOTO, TaKk M MOJIOYHOI'O HAaNpPAaBJIECHUS NPOAYKTHBHOCTH.
B skcniepumente 6putn 408 KOPOB Ka3axCKOU OEIIOT0IOBOM MTOPOJIBI B BO3pacTe OT 3 10 5 JeT.

B TedeHune sKkcnepUMEHTABHOTO TepHojia coOMpalld JaHHble 1Mo Temmneparype Bozayxa (T),
OTHOCHUTENIFHOW BIAXHOCTH (¢), CKOPOCTH BeTpa (L) M OIpenessuld TeMIlepaTypHO-BIaKHOCTHBIN
unnexc (THI). dannbie 3amuceiBamuck B Teuenue 30 mueii (10 gHeid mo cuaxponm3anmu, 10 qHEH BO
BpeMsi cHUHXpoHu3aimuu W 10 gHel mocne cuHXpoHH3auuu). Kpome Toro, B IMepuoj] NPOBEACHUS
CHHXPOHH3ALINH TOJIOBOM 0XOThI y KOpoB Y 10% *KUBOTHBIX OOIIEIPUHATHIMUA METO/IaMHU €KETHEBHO
M3MEpPSIIM KITMHUYECKHE TapaMmeTpsl - Temreparypy Tena (1), mynsc (P), gactoty neixanms (Re) u
xBadky (R).

3a skcnepuMenTanpHbId Tepuon (2020-2022 rr.) THI cocraBnsn 74,50+1,31, 78,20+2,11,
72,80+0,7210 mo cuaxpoHm3aIuu moyioBoit oxotel. Ilpu yBenuuennn THI na 5,6+0,03 B 2021 . mo
cpasaennto ¢ 2020 r. poxxgaemMocTh cHI3MIAch Ha 9,7+0,78. Touno Tak ke, koraa THI yBenmnumics Ha
7,3 £ 0,56 mo cpaBHeHuto ¢ 2022 romom, poxkaaemMocth cHm3miack Ha 13,8 £ 0,36. Ilocrnemuee
yKa3bIBaeT Ha TO, YTO npH yBeiaudeHuu | Hl koapduumeHT GepTUIbHOCTH CHIKAETCSI.

Ycranosneno siausiHue THI Ha 3ddexkTuBHOCTH CTUMYNSIMM M CHHXPOHH3ALMH IOJOBOH
¢ynkuun kopoB. IloBeimenue THI B ompexaeneHHON creneHW BAMSI Ha MPOSBIECHHE 3CTpyca H
CHIDKAJI 3(PQPEKTHBHOCT, CHHXPOHHW3AIIMH TOJOBOW OXOTHI, YTO TPOSBISUIOCH CHIDKCHHEM
OIJIOZOTBOPSIEMOCTH M MPOSIBIICHUEM 3MOPHOHAIBHOH CMEPTHOCTH Y KOPOB.

Ycranosneno BiausHue THI Ha 5((EeKTUBHOCTh CTUMYJSIIMM W CHHXPOHHU3ALMU TIOJIOBOM
¢ynkiun kopoB. [loBeiienue THI B ompesieneHHON cTeneHW BIMSI Ha MPOSBICHHE dCTpyca M
CHIDKAJI 3(PQPEKTHBHOCT, CHHXPOHHW3AIIMH TOJOBOW OXOTHI, 4YTO TPOSBISUIOCH CHIDKCHHEM
OIJIOZOTBOPSIEMOCTH M MPOSIBICHHEM 3MOPHOHAIIBHONW CMEPTHOCTH Y KOPOB.
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