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EFFECTS OF AMBIENT TEMPERATURE ON BODY SIZE AND
ORGAN DEVELOPMENT IN BROILERS

Abstract. The current study investigated the effect of poultry house temperature
change on the growth and development of both broiler chickens themselves and the
development of their individual organs. Following 42 days of rearing, results showed
that the body oblique length, chest width, chest depth, chest angle, keel length, pelvic
width, and tibial length of broilers in the low temperature group were significantly
lower than those of the control group (P<0.05), while the breast depth of broiler
chickens in the high-temperature group was significantly lower than those in the
control group (P<0.05). Furthermore, low temperatures significantly increased the
function of the heart, liver, spleen and pancreas of broiler chickens (P<0.05). After 7
days of rearing, the bursal index of broilers in the high temperature group was

significantly higher than in the control group as well as in the low temperature group
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(P<0.05). Previous research has established that (1) high and low temperatures
significantly affect the growth and development as well as the immunity of broiler
chickens, namely that low environmental temperatures have a more adverse effect on
broiler chickens than high temperatures. (2)Consequently, using and maintaining
high temperatures early in rearing helps to improve the immunity of broilers and
improve their performance. The results of our study provides an opportunity to
provide both a theoretical and a practical basis for accurate temperature setting in
poultry houses for effective breeding of broiler chickens, which will make it possible
to increase the productivity of broiler chickens and increase the economic efficiency
of the poultry house.
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chickens.

Problem statement and analysis of recent research. Broiler breeding has now
become one of the most market-oriented, intensive, and large-scale industries in
China's animal husbandry [1]. An important feature of today's animal husbandry is
the high-density, large-group broiler breeding, so the primary issue affecting the
health status and production performance of livestock and poultry is the
environmental quality in the barn. Different environmental parameters have different
effects on the health and growth of livestock and poultry, among which temperature is
the primary environmental factor that affects the health and growth performance of
livestock and poultry [2]. Too cold or too hot ambient temperature will cause cold
and heat stress to the poultry, which will reduce the resistance of the poultry body,
and then affect its production performance [3]. This experiment studies the body size
characteristics and organ development of broilers from high and low ambient
temperatures, and provides some references for better application in animal
production.

The aim of the research. At present time it’s not many research about influence
to the chicks-broiler environment temperature (inside of poultry house) is mostly

research is focused on acute or short-term high temperature and low temperature



stress, and there is little research on long-term relative high temperature and low
temperature on broiler growth performance, on body size and organ development in
broilers. Therefore, this experiment passed the research the influence of relatively
high temperature and low temperature on broiler growth performance, on body size
and organ development in broilers, to achieve the control of broiler house
environment, in order to obtain a higher feed conversion rate, improve broiler quality,
maximize the performance of broiler, increase the poultry farm. The economic
benefits will lay the foundation for the healthy breeding of broilers.

Material and methods of research. For research were selected 240 healthy 1-
day-old avian chicks, they were selected using a single-factor completely randomized
group test. All birds were vaccinated against. They were randomly divided into 3
groups of 80 chicks each groups. According to the two-stage feeding of the NRC diet,
they were divided into a relatively high temperature group (HT), a control group (C)
and relatively low temperature group (LT).

The initial temperature was set to 36.5C°, 33.5C° and 30.5C°, respectively. The
environmental temperature of each group decreased with 0.5C° with the age (the
temperature during the fattening period remained the same), and at 42" days of age,
each group was reduced to 22C°, 19C°, and 16C°®, and the other feeding conditions
were the same. After 7" and 6" days broilers were slaughtered, then after 14" days,
21% days, 28" days, and 35" days, and 12 broilers were slaughtered at 42™" days.

The experiment was carried out in Yunnan Academy of Animal Science, and
each chicken house has 7.20 x 3.50 x 3.50m. There are use three chicken houses in
total. The houses can automatically control temperature, humidity and ventilation.
Each house provides four trough feeders and four automatic water feeders. Except for
different temperatures in the house, other environmental conditions and feeding
conditions are basically the same. Broilers are managed according to routine, routine
Immunization procedures, and free to eat and drink.

Table 1 Basic diet composition and nutrition level

Preliminary materials (1-

Raw material 21days)

Late material (22-42days)

Corn 60.00 66.40




Soybean meal 27.40 20.00
Corn gluten meal 6.00 8.00
Fish meal 1.00 0.00
Soybean oil 1.90 1.60
Limestone 1.10 1.20
CaHPO4 1.10 1.14
NaCl 0.35 0.35
DL-Met 0.07 0.06
L-Lys 0.08 0.25
Premix®’ 1.00 1.00
Total 100 100
Nutrient levels?’
ME (Mcal/kg) 2950 3000
CP 21.00 19.00
Ca 0.81 0.80
P 0.50 0.50
Lys 1.10 1.00
Met 0.50 0.38
Met+Cys 0.90 0.72
Thr 0.80 0.74
Trp 0.20 0.18

1)The premix provided the following per kg of the diet: VA 10000 1U,VD3 3 400
IU,VE 16 IU,VK3 2.0 mg, VB;1 2.0 mg,VB; 6.4 mg, VBs 2.0 mg, VB, 0.012 mg,
pantothenic acid calcium 10 mg, nicotinic acid 26 mg, folic acid 1.0 mg, biotin 0.1
mg, choline 500 mg, Zn ( ZnS04.7H,0) 40 mg, Fe ( FeS04.7H,0) 80 mg, Cu
( CuS0O4.5H,0) 8 mg, Mn ( MnSO4 -H,0) 80 mg, I ( KI) 0.35 mg, Se ( Naz SeOs3 )
0.15 mg. For humidity and light, see Table 1-4 .

Table 2 The temperature control of the house

Group Age (days)
1d 2d 3d 4d 5d 6d 7d 8d 9d 10d 11d 12d 13d 14d
High 365 36 35.5 35 34.5 34 33.5 33 325 325 32 32 315 31

Control 335 33 325 32 315 31 305 30 295 295 29 29 285 28
Low 305 30 295 29 285 28 275 27 265 265 26 26 255 25

Group
15d 16d 17d 18d 19d 20d 21d 22d 23d 24d 25d 26d 27d 28d
High 31 305 305 30 30 295 29 29 285 28 28 2715 275 27
Control 28 275 275 27 27 265 26 26 255 25 25 245 245 24

Low 25 245 245 24 24 235 23 23 225 22 22 215 215 21
Group

29d 30d 31d 32d 33d 34d 35d 36d 37d 38 39d 40d 41d 42
High 27 265 26 26 255 25 25 245 24 24 235 23 225 22




Control 24 235 23 23 225 22 22 215 21 21 205 20 19.5 19

Low 21 205 20 20 195 19 19 185 18 18 175 17 16.5 16

Note: High means high temperature group, Control means Control group, Low means low temperature
group. When the heater is lower than 1°C, the fan is turned off; when the heater is higher than 0.5°C, the fan is

turned on.
Table 3 Humidity Management
Age (days) Relative humidity (%)
1 30-50
7 40-60
14 40-60
21 50-70
28 50-70
35 50-70
42 50-70
Table 4 Lighting Management
Age (days) Light off | Light on Light time Ch) Note
time time
1 24 The first week is 30-
2-7 20:00 21:00 23-18 60lux, the weight
Reached 160g 20:00 8:00 12 reaches 160g, and the
22-35 20:00 2:00 18 light limitation is
7 days before listing |  20:00 21:00 Add 1hto 23h every | adjusted to 5-10lux (1
day watt = 10.76 lux).

At 18, 714%™ 28M and 35" days, 6 broilers in each experimental group were
randomly selected to measure body weight, and 12 broilers in each experimental
group were randomly selected to measure body weight and body size.

Body oblique length, chest width, chest depth, chest angle, keel length, pelvic
width, tibia length, tibia circumference, main feather length, measured in accordance
with the method in the "Technical Manual for Survey of Local Breed Resources of
Domestic Poultry" [4]. The measurement method is as follows:

Weight: Weigh on an empty stomach with a platform (unit: kg).

Body oblique length: Measure the distance from the shoulder joint to the ischial
tuberosity with a tape measure on the body surface (unit: cm).

Chest depth: Measure the distance from the first thoracic vertebra to the front
edge of the keel with a caliper (unit: cm).

Chest width: Measure the surface distance between the shoulder joints with a



caliper (unit: cm).

Keel length: Measure the distance from the front of the keel process to the end
of the keel with a tape measure (unit: cm).

Pelvic width: measure the distance between two hip bone nodules with calipers
(unit: cm).

Tibial length: Use a caliper to measure the straight line distance from the upper
tibial joint to the third and fourth toes (unit: cm).

Tibia circumference: the circumference of the middle part of the tibia (unit: cm).

At 42" day-old, 12 broilers were weighed accurately with a bench scale, and
the heart weight, liver weight, spleen weight, pancreatic weight, bursal weight, tonsil
weight, and stomach weight were weighed with an analytical balance. Calculate the
organ index, the calculation formula is as follows:

Organ index = [organ weight (g) / live weight before slaughter (g)] x 100%

Statistical analyses of the data were performed using SPSS11.0. Data were
evaluated by using one-way ANOVA where treatment was the main factor. Duncan
test was applied to compare the mean values among the experimental groups. Data
are expressed as mean + SD.

Results and analysis. As can be seen from table 5, the average body weight of
each group of broilers in each time period showed an upward trend. The body weight
of broilers in the low temperature group at 14 and 42" day-old was significantly
lower than that in the high temperature group and the control group (P <0.05). The
weight of broilers in the low-temperature group was 23.6% and 32.4% lower than
that in the high-temperature and control groups, respectively, indicating that the effect
of low temperature on the average body weight of broilers in each stage was greater.

Table 5 Effect of ambient temperature on average body weight of broilers at

different ages (kg)

ge 7 daysold | 14 daysold | 21 daysold | 28 daysold | 35 daysold | 42 days old
Group
High 0.13+0.01 0.32+0.01* | 0.63+0.03 1.00+0.03° 1.53+0.15 2.18+0.092
Control 0.13+£0.02 | 0.34+0.03* | 0.64+0.02 | 1.07+0.03% 1.57+0.07 | 2.2540.16%




Low 0.12+0.01

0.23+£0.04° | 0.61+0.01 1.03+0.06®® | 1.60+0.10 | 1.72+0.11°

Note: For the same index in the table, there is a significant difference between those with different letters on the
right shoulder of peers (P <0.05), and those with the same letters are not significantly different (P> 0.05). The
following table is the same.

As shown in table 6, the body oblique length, chest width, chest depth, chest
angle, keel length, pelvic width, and tibial length of broilers in the low temperature
group were significantly lower than those in the control group (P <0.05). Chest depth
was significantly lower than outside the control group (P <0.05), and there were no

significant differences in other indicators (P> 0.05). During the whole test period, the

low temperature environment had a great influence on the body size of broilers.

Table 6 Effect of ambient temperature on body size of 42™ days broilers (cm)

Group .
Body traits High Control Low
Body oblique length 20.5+1.09? 21.0+1.28? 18.73+1.62°
Chest width 8.95+0.65° 8.66+0.592 7.7140.64°
Chest depth 7.66+0.43P 8.29+0.44% 7.49+0.58P
Chest angle 77.71+3.45% 73.83+1.94° 66.50+2.92°¢
Keel length 13.440.582 13.75+0.612 12.12+0.40P
Pelvic width 6.33+0.26% 6.40+0.382 5.35+0.46°
Tibia length 10.07+0.412 9.98+0.382 8.96+0.71°
Shin circumference 5.40+0.19 5.33+0.33 5.57+0.30

As shown in table 7, during the whole experimental period, the number of dead
cull of broiler chickens was in the order of low temperature group> high temperature
group> control group. The number of dead cull in the low temperature group was
250% higher than that in the control group and 133.3% higher than that in the high
temperature group, while the rate of dead cull in the high temperature group was
higher than the control group by 33.3%, indicating that the low temperature

environment had the greatest effect on the broiler die panning.

Table 7 Effect of ambient temperature on broiler mortality (%)

Dongshe High Control Low

Death rate 7.5 5.0 175

As can be seen from table 8, the heart index of broilers in the low temperature




group was significantly higher than those in the control group and the high
temperature group at 14" 2t 28" and 42" days (P <0.05). The heart index of
broilers in the high temperature group was significantly lower than those in the
control group at 28" and 35" days (P <0.05), and there was no significant difference
compared with the heart index of broilers in the low temperature group (P>0.05). Up
to 54.7%, indicating that low temperature has a greater impact on the heart
development of broilers.

Table 8 Effects of ambient temperature on heart development of broilers at

different ages (%)

ge 7 daysold | 14 daysold | 21 daysold | 28 daysold | 35daysold | 42 days old
Group
High 10.58+1.16 | 9.06£1.05° | 6.06+£0.46" | 5.40+0.30° | 5.32+0.35° | 5.95+0.53°
Control 10.05+1.28 | 8.36+0.48° | 6.31+0.34° | 5.92+0.16° | 5.93+0.28% |5.39+0.51°
Low 9.83+0.96 | 10.57£1.01% | 7.20£0.59% | 6.73£0.37% | 5.76+0.33%° | 8.34+1.26

As shown in table 9, the liver index of broilers in the low temperature group was
significantly higher than that in the control group (P <0.05), except for 21" and 35"
days. The liver indices of broilers at 7", 14" and 21" days were significantly higher
than those at high temperature (P <0.05). The liver indices of broilers at 35d and 42d
were significantly higher than those of control group (P <0.05). It showed that low
temperature had an effect on the liver development of broilers during the whole
experimental period, while high temperature had a greater effect on the liver
development of broilers during the later growth period.

Table 9 Effects of ambient temperature on liver development of broilers at
different ages (%)

Age 7daysold | 14daysold | 21 daysold | 28 daysold | 35daysold | 42 days old
Grou
High 37.09+1.57° | 35.3+0.63° | 25.67£2.21° | 29.40+0.67% | 29.28+1.05% | 23.57+2.19°
Control | 39.25+4.78" | 36.46+1.84" | 28.29+1.56% | 27.93+2.42° | 24.73+1.16° | 20.37+1.73°
Low 48.38+5.66% | 47.7+4.37% | 31.1£2.98% | 33.79+4.19% | 25.76£1.7° | 25.38+1.113

As shown in table 10, the spleen index of broilers in the low temperature group

at 71, 14" and 35" days was significantly higher than that in the high temperature




group and the control group (P <0.05). The spleen index of broilers in the high
temperature group at 7" days was significantly lower than that in the control group (P
<0.05). The spleen index of broilers at 7, 14" 21% days, and 35" days in the low
temperature group was significantly higher than that in the high temperature group (P
<0.05), indicating that both high and low temperature have an effect on the spleen
development of broilers, especially low temperature has a greater effect on spleen
development of broilers.

Table 10 Effect of ambient temperature on spleen development of broilers at
different ages (%)

Age 7 daysold | 14daysold | 21 daysold | 28 days old | 35 days old | 42 days old
Gro
High 0.74£0.09¢ | 1.18+0.07° | 0.99+£0.095° | 1.77£0.24 | 1.12+0.14° | 1.12+0.08
Control 1.17+0.15° | 1.07£0.14° | 1.23+0.56% | 1.59+0.17 | 1.18+0.27° | 1.20+0.3
Low 1.7120.26° | 2.21+0.65% | 1.82+0.48% | 1.88+0.71 | 1.59+0.26® | 1.25+0.25

As shown in table 11, the pancreas index of broilers in each group showed a
decreasing trend with age. The pancreatic index of the three groups of broilers at 14"
days was significantly different (P <0.05), showed as low temperature group> high
temperature group> control group, at 28" days, the pancreas index of broilers in the
control group and the low temperature group was significantly higher than that of the
high temperature group (P <0.05). The our research has established that no significant
difference between the other age groups.

Table 11 Effect of ambient temperature on pancreas development in broilers at
different ages (%)

ge 7 daysold | 14 daysold |21 daysold | 28 daysold | 35daysold | 42 days old
Group
High 5.05+£0.83 | 4.63+0.52° | 3.29+0.21 | 2.68+0.18" | 2.34+0.18 | 2.34+0.18
Control 4.78+0.42 3.81+0.13° | 3.82+0.39 3.02+0.43% 2.15+0.18 2.15+£0.18
Low 4.86+0.91 5.50+0.60% | 4.13+0.34 3.05+0.442 2.27+£0.42 2.27+0.42

As shown in table 12, the bursal index of broilers in the high temperature group
at 7" days was significantly higher than that in the control group and the low
temperature group (P <0.05). The bursal index of the low temperature group at 14"

days and 42" days was lower than that of the high temperature group and the control



group (P <0.05). It shows that low temperature has an effect on the development of

broiler bursa in the early and late growth period, and high temperature mainly affects

the development of broiler bursal in the early growth period.

Table 12. Effects of environmental temperature on the development of bursa of

broilers at different ages (%)

ge 7 daysold | 14daysold | 21 daysold | 28 daysold | 35 daysold | 42 days old
Group
High 2.06+0.48* | 2.55+0.39% | 2.53+0.31 1.43+0.06 0.82+0.19 0.82+0.192
Control 1.4240.15° | 2.5240.112 | 2.46+0.09 1.28+0.14 0.72+0.09 0.74+0.12
Low 1.58+0.43° | 2.06£0.21° | 2.37£0.46 | 1.82+0.51 | 0.61£0.2 | 0.50+0.06°

Discussion. When animals are in low temperature environment, gastrointestinal
motility slows down, resulting in reduced feed intake [5]. Under low temperature
conditions, the animal's energy intake changed from maintaining production to
maintaining body temperature, resulting in weight loss, which is consistent with the
results that the average body weight of chickens in the low temperature group was
significantly lower than that in the control group at 42" days (P <0.05). At the same
time, low temperature stress significantly increased the mortality of broiler chickens
and significantly reduced the feed conversion rate [6], which is consistent with the
results that the mortality rate of chickens in the low temperature group at 42" days
was higher than that of the control group by 250%. The adverse effects of chickens in
low temperature environments are directly reflected in growth performance. The
energy intake of chickens is first used to maintain body temperature, and secondly to
maintain production. When chickens are under low temperature conditions, the part
of energy that was originally used to maintain production is also used to maintain
body temperature, which causes feed intake. Increased input, as well as increased
basal metabolic rate and decreased energy reserve. In the low temperature
environment, the chickens need to maintain energy, increase feed intake, reduce
digestion rate, cause slow growth and lower production levels [7]. The body size
traits of poultry are important contents of breed characteristics, and also important

apparent traits to measure production performance [8]. The body oblique length,




chest width, chest depth, chest angle, keel length, pelvic width, and tibial length of
the chickens in the low-temperature group were significantly lower than those in the
control group (P<0.05), indicating that low temperature significantly affects the
growth and development of broilers, resulting in slowed growth. Compared with the
high temperature group, the broiler chickens in the low temperature group still had
significantly reduced body oblique length, breast width, breast angle, keel length,
pelvic width, and tibial length (P<0.05), it shows that the adverse effect of low
temperature on the growth and development of broilers is greater than that of high
temperature.

High temperature stress reduces feed consumption and reduces metabolic heat
production. In order to maintain calorie balance, it results in lower weight gain and
higher mortality [9]. The results are consistent with the mortality of broilers in the
high temperature group increased by 33.3% compared with that in the control group.
High temperature stress reduces the absorption and utilization of nutrients in broilers,
often accompanied by changes in chicken physiology and behaviour, such as growth
rate, feed conversion rate, survival rate, decreased immunity, and even causes chicken
death to negatively affect productivity impact [10]. In the results of this test, most
body measurements such as oblique length, chest width, keel length, pelvic width,
tibial length, and tibial circumference of broilers in the high temperature group were
not significantly different from those in the control group (P>0.05). This result is
consistent with the effect of high temperature on the weight of broilers in this
experiment, indicating that high temperature has little effect on the growth and
development of broilers under this test condition.

The effective deposition of nutrients in poultry mainly reflects the growth and
development of musculoskeletal and other organs. The growth and development
stages and physiological functions of animals are often expressed by organ index [11].
The organ index is one of the important biological characteristics of animals. The
heart, liver, and pancreas are important metabolic and digestive organs in the body
[12]. Among the organ index indicators in this test, the heart index, liver index, spleen

index, and pancreas index of broilers in the hypothermia group were higher or



significantly higher than those in the control group (P<0.05). It shows that the low
temperature environment affects the development of organs and organs, which may
cause these organs to hypertrophy. This may be because chickens growing at low
temperatures need higher oxygen levels, and their cardiopulmonary system cannot
provide enough oxygen to meet their needs, causing Increased symptoms of heart
failure [11]. The results of low temperature environment affecting organ development
are consistent with the conclusion that the low temperature environment reported by
Liao Man et al. [13] significantly increased the relative weight of the heart.

Studies show that low temperature stress can affect neuroendocrine, antioxidant
and immune system functions [14]. Some tests have shown that cold stress affects the
production of immune cells in the body. Hyaline brown chicks reared under long-
term cold stress have significantly reduced alkaline granulocytes and H/L (heterophil/
lymphocyte) [15]. Low temperature stress can reduce the body's resistance to disease
and reduce cellular immune function. It will also affect the functions of the
neuroendocrine system, antioxidant system and immune system. Low temperature
stress can significantly affect the immune system of mice, humans and chicken
(P<0.05) [16]. It has also been reported that cold stress suppresses humoral immunity
in rats and reduces cellular immunity in chickens [17]. Immune organs are one of the
important goals of low temperature stress. Low temperature stress induces oxidative
stress in tissues by affecting the activity of antioxidant enzymes in immune organs,
which affects the immune function of chicks. In addition, research has shown that the
effect of low temperature stress on the immune response may depend on the duration
of stress and the intensity of the stress [18,19]. The bursal and spleen are important
Immune organs in the body to participate in the cellular and humoral immunity of the
whole body. The level of the immune organ index represents the developmental status
of the immune organs of the birds and the strength of the body functions. An increase
in the relative weight of the organ means an increase in the body's immunity, and a
decrease in the relative weight of the organ means a decrease in the immunity [12].
The bursal index of 14™ and 42"-day-old broilers in the low temperature group was

lower than that in the high temperature group and the control group (P<0.05).



Broilers in the low-temperature group became smaller in the early and late stages of
growth, indicating that low temperature reduced the immune function of broilers.
Exposure to periodic high ambient temperatures will lead to changes in metabolism,
physiology and cellular levels, reducing specific physiological mechanisms and
immune functions of broilers [20]. In the results of this test, the liver index of broilers
in the high temperature group was higher than that in the control group starting from
28" days and the heart to 42" days. The effect of hypertrophy of broiler organs caused
by high temperature was only shown later, and the effect was slower than that of low
temperature. The spleen index was not significantly different between the high
temperature group and the control group (P>0.05), and the bursa of broilers in the
high temperature group in the early growth stage (before 7" days) became larger,
indicating that under this test condition, the appropriate high temperature in the early
stage is beneficial to improve the immune function. The high temperature
environment may affect the development of broiler organs, but the effects on different

organs are different.

Conclusion. (1) Low temperature reduces the body weight and body size of
broilers, and the effect of low temperature on body size development of broilers is
greater than high temperature. (2) The low temperature makes the heart, liver, and
spleen of broilers larger. The bursa of broilers in the high-temperature group in the
early growth period becomes larger, and the bursa of broilers in the low-temperature

group in the later growth period becomes smaller.
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I[3a0 Invino

Kucenvog O.b.

JIo. Yanuxcyn

Bruime TemmeparypM HaBKOJIMIIHBOIO CepeIOBHINA Ha PoO3Mip Tina |
PO3BHUTOK OpPrasiB y Opoiijiepis

AHoTauisi. B crarTi BUBYaE€ThCA BIUIMB Pi3HOI TeMIeparypy y NTAIIHUKY Ha

pPICT Ta PO3BUTOK SIK CaMHMX KypuaT-OpoiliepiB, Tak 1 pPO3BUTOK Y HHUX OKPEMHX
opraniB. Pe3ynasraté MOCHiKeHb MOKa3ajH, MO TaKi MOKAa3HUKH SK KOCa JOBXKHHA
TynyOa, UpUHA TPyAel, IMUOWHA Irpylel, KyT Tpyael, JTOBKUHA Kijis, IUpUHA Ta3a i
JOBKHMHA BEJIHMKOT TOMIIKOBOI KICTKM y OpoOiiiepiB 3 HU3BKOTEMIIEpATYPHOI IpyNH
OyJIM 3HaYHO HUXKYE, HIK Y KOHTpoubHIM rpymi (P<0,05), npu ubomMy Takuii Moka3HUK
aK THOMHA Tpylded Kypyar-OponsepiB y BUCOKOTEMIEpAaTypHIi Tpyri Takox OyB
3HAYHO HUKYE, HIXK Y KOHTpoJbHIN rpymi (P<0,05) uepes 42-nHi miciis BUPOITYBaHHS.
Jlocnmi/pkeHHST TIOKa3ajid, IO HU3bKa TemIeparypa 30UIbllye HaBaHTAXCHHS Ha
pobOTy cepIls, MEUiHKH, CEJIE3IHKHM Ta MANUTYHKOBOI 3a703u Kypdar-OpoisepiB
(P<0,05). Bypcanbhuii iHgeKkc OpoiaepiB uepes 7-AHIB MIC/IsI BUPOIIYBaHHS y TPYIIi 3
BUCOKOIO TeMIEepaTypoio OyB 3HAUHO BUIIE, HDK y KOHTPOJBHIN TpyMi, a Takox B
rpymi 3 Hu3bko TemrmepaTryporo (P <0,05). Ha ocHoOBI mociimkeHb BCTaHOBJIEHO,
mo (1)BHCOKi Ta HU3bKI TEMIEpaTypH iCTOTHO BILIMBAIOTH HA PICT TA PO3BHTOK, 4
TaKOXX IMYHITET Kypuar-OpoiyiepiB, a caMe HH3bKa TeMmIleparypa Mae OuIbII
HETaTMBHUN  BIUIMB HA  Kypyar-OpoiyiepiB, y TIOpiBHAHHI 3  BHCOKOIO
Temmeparyporo. (2)BHKOpHCTaHHS i MiATPHMKa BHCOKOI TeMIEpaTypH Ha paHHiif
cTadii BHUPOIIYBaHHS JOTIOMAara€ IMiJBHUIIATH IMYHITET KypuaT-OpoiiepiB i
MOJIIIITUTH TPOAYKTUBHICTh. Pe3ynbraT Hamux MOCTIIKEHb JAal0Th MOMKJIIUBICTH
3a0€e3MeYUTH K TEOPETHUYHY, TaK 1 MPAKTUYHY OCHOBY JJISi TOYHOTO BCTAHOBJICHHS
TeMIepaTypy B MNTalUIHUKaX Ta €(EKTUBHOTO PO3BEIEHHS Kypyar-Opoiiepis, IO
B Maii0yTHHOMY JTaCTh MOXKJIMBICTh MiABUIIUTH MPOAYKTUBHICTh Kyp4aT-OpousiepiB i
30UTBIITUTH €KOHOMIYHY €(DEKTUBHICTH POOOTH MTAITHUKIB.

Knrwouoei cnosa: temmeparypa, PO3BEICHHS, MPUPICT MAcH Tijla, PO3BHUTOK

OpratiB, KypyaTa-oOpounepu.



I[3a0 Huovuno
Kucenes. A.b.
JIo. Yanuxcyn
Biausinue TeMieparypsl OKpyKallied cpeabl Ha pa3Mep Tejla M pa3sBUTHE
OpPraHoB y OpoiljiepoB
AHHoTaumMs. B crarbe wu3yuyaeTcs BIMSHUE paA3IMYHOM TEeMIEpaTypbl B
NTUYHUKE HA POCT U Pa3BUTHE KaK CaMUX IBIILISAT-OpONUIEPOB, TaK U pa3BUTHE y HUX
OTAEJIbHBIX OpraHoB. Pe3ynbpraThl McCilelOBaHUN IMOKa3aldh, 4TO TaKUe MOKa3aTreiu
KaK Kocasl JUIMHA TYJIOBUILA, ITUPUHA TPYIU, [TTyOUHA TPy, YIod TPYIH, IJTUHA KU,
mUprHa Ta3a W JyiMHa  Oojibino  OeplioBOoM KOCTH y  OpoiliepoB ¢
HU3KOTEMIEPAaTypHOH IpyNIibl ObUIM 3HAUUTEIHLHO HUXKE, YEM B KOHTPOJIbHOM Ipymie
(P<0,05), mpu sToM Takoil mokaszaresb Kak MyOWHA TPYAH Y LBILISAT-OpONUIEpOB B
BBICOKOTEMIIEPATYPHOU TPyMIe TakKe ObLI 3HAYMTENBbHO HHMXKE, YEM B KOHTPOJIBHOU
rpynne (P<0,05) uepe3 42-nus nocine BoipamuBanus. VccnenoBanusi mokasaiu, 4yTo
HU3Kasi TeMIepaTypa yBEIMUUBAET Harpy3Ky Ha paboTy cep/lia, IeYeHU, CeIE3eHKU U
MOJDKETYTOYHON  JKese3bl  IbIuisIT-OpoinepoB  (P<0,05). BypcanbHOl uHIEKC
OporinepoB yepe3 7-IHEH TocCie BhIpAIlMBAaHUS B TPYIINE C BHICOKON TeMIIepaTypoi
OB 3HAYUTENILHO BBIIIIE, YEM B KOHTPOJBHOM IPYyIIE, a TaKXkKe B TPYIIe ¢ HU3KOU
Temmepatypoii (P <0,05). Ha ocHOBe ucciIeoBaHmii yeTaHOBICHO, 9T0 (1)BBICOKHE U
HU3KHE TEMIIEPATypbl CYIIECTBEHHO BIMSIOT HAa POCT W Pa3BUTHE, a TaKXKe
UMMYHHUTET MBIUISAT-OpoiliepoB, a WMEHHO HHU3Kas TeMmIeparypa uMmeer Ooiee
HETaTUBHOE BIUSHUE Ha UBIUIAT-OPOMJIEPOB, IO CPABHEHUIO C BBICOKOU
TEMIIEPATYPOH. @I/Icnonb:;OBaHHe U TIOAJEp)KAaHUE BBICOKOW TeMIEpaTypbl Ha
paHHEW CTaauu BbIPAIIMBAaHUS NTOMOTaeT MOBBICUTh UMMYHHUTET LBIILISAT-OpOiliepoB
U YAYYIIATh UX MOPOAYKTUBHOCTh. Pe3ynbrarbl HaIUX HCCIECIOBAHUM OArOT
BO3MOXXHOCTb OOECHEYHUTh KaK TEOPETHYECKYIO, TaK U MPAKTUYECKYI0 OCHOBY IS
TOYHOTO YCTAaHOBIICHHUS TEMIIEpaTyphl B MTUYHUKAX M 3(PGEKTUBHOTO pa3BeIeHUS
LBIIISAT-OpONIepOB, YTO B OyAYIIEM JacT BO3MOXKHOCTh IMOBBICUTH MPOAYKTUBHOCTh
[BITUIAT-OPOUTIEPOB M YBEIIMYUTh OJKOHOMHYECKYIO J(PGEKTUBHOCTH pPabOTHI

IITUYHHUKOB.



Knioueswie cnosa: temneparypa, pa3BeAeHUe, NPUPOCT MACChl TeNa, Pa3BUTUE

OpraHoB, LIBIUISATa-OpOiJIEepHl.



