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ABSTRACT

This study was planned to reveal the frequency of birth of Norduz goats, which are traditionally bred in semi-
intensive conditions in the days when audible and inaudible weather events occur, and the importance of relevant
weather data. For this purpose, data was obtained from total of 139 Norduz goats bred in 11 neighboring farms
located at the same coordinate (38° 34' 8.634" N, 43° 15' 53.283" E) and altitude (1656 m) in the Van Province,
Eastern Turkey. Data of the age of goat (AG), horn size of goat (HG), ear size of goat (EG) sex of kid (SK), type
of birth (TB), date of birth (DB) and birth time (BT) were collected 2 times in 24-hour at the kidding season
between 16" February and 71" April 2016.

The other hand, from the date of birth, 2 types weather reports of the General Directorate of Meteorology were
collected. In this date range according to the 1% report, 9 different weather events were observed as 26.667% few
clouds (FC); 23.333% very cloudy (VC); 13.333% rain mixed with snow (RMS) and sunny (SUN); 6.667% cloudy
(C), partly cloudy (PC) and heavy rain (HR); 3.333% rainy (R) and snowy (SNW). In the light of the first of these
data, the air events observed in this study were accepted as audible (RMS, HR, R, SNW) and inaudible (FC, VC,
SUN, C, PC) weather events. Also, the highest number of birth (n = 29) took place in RMS weather on 7" day of
the 52 days birth calendar. And 5 of these births were twins. From here it was attempted to interpret the effects of
audible and inaudible weather events on the birth performance of goats. On the other hand, at the 2™ report, 7
different weather forecast (daytime (DT 6.57 + 0.18 °C), night (NT -0.29 + 0.24 °C), sensible (ST -0.28 + 0.14
°C), humidity (H 17.59 + 0.55 g/kg), sight distance (SD 10.60 + 0.28 km), pressure (P 16.04 + 0.22 Nm?) and dew

point (DP 0.72 + 0.14 °C) were obtained from the same source and were presented.
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Norduz Kegilerinin Dogumu ile Hava Verileri Arasindaki iliskiler
OZET

Bu calisma, sesli ve sessiz hava olaylarinin meydana geldigi giinlerde yari-entansif kosullarda geleneksel olarak
yetistirilen Norduz kecilerinin dogum siklig1 ve ilgili hava verilerinin 6nemini ortaya koymak amaciyla
planlanmistir. Bu amagla, Tiirkiye'nin Dogusunda yer alan Van ilinde ayn1 koordinatta (38° 34' 8.634" N, 43° 15'
53.283" E) ve rakimda (1656 m) bulunan 11 komsu ciftlikte yetistirilen toplam 139 Norduz kegiden veri elde
edildi. Keci yas1 (AG), ke¢i boynuz uzunlugu (HG), keci kulak uzunlugu (EG), oglak cinsiyeti (SK), dogum tipi
(TB), dogum tarihi (DB) ve dogum zaman1 (BT) verileri, 16 Subat - 7 Nisan 2016 tarihleri arasindaki dogum
sezonunda 24 saat i¢inde 2 kez toplanmistir.

Ote yandan, dogum tarihinden itibaren Meteoroloji Genel Miidiirliigii'niin 2 tip hava durum raporu toplandi. 1.
rapora gore bu tarih aralifinda 9 farkli hava olay1 gézlenmistir: %26.667 az bulut (FC); %23.333 ¢ok bulutlu (VC);
%13.333 karla karisik yagmur(RMS) ve giinesli (GUNES); %6.667 bulutlu (C), parcali bulutlu (PC) ve siddetli
yagmurlu (HR); %3.333 yagmurlu (R) ve karli (SNW). Bu verilerden ilki 1s181nda, bu ¢alismada gézlemlenen hava
olaylar1 duyulabilir (RMS, HR, R, SNW) ve duyulamaz (FC, VC, SUN, C, PC) hava olaylar1 olarak kabul
edilmistir. Ayrica, en yiiksek dogum sayisi (n = 29) 52 giinliik dogum takviminin 7. giinlinde RMS havasinda
gerceklesmistir. Ve bu dogumlari 5'i ikizdi. Buradan duyulabilir ve duyulamayan hava olaylarinin kegilerin
dogum performansi iizerindeki etkileri yorumlanmaya ¢alisilmistir. Ote yandan 2. raporda, 7 farkli hava tahmini
(glindiiz (DT 6.57 = 0.18 °C), gece (NT -0.29 + 0.24 °C), hissedilen (ST -0.28 + 0.14 °C), nem (H 17.59 + 0.0.00
g/kg), goriis mesafesi (SD 10,60 + 0,28 km), basing (P 16,04 = 0,22 Nm?) ve ¢iy noktas: (DP 0,72 = 0,14 °C)

verileri ayn1 kaynaktan elde edilmis ve sunulmustur.

Anahtar kelimeler: Hava olaylart; Cevre; Norduz kegisi Hava tahmini.

1. INTRODUCTION

Sheep and goats respond to extreme weather conditions to the extend of their
morphological, physiological, behavioral and largely genetic basis (Jose et al., 2016a). The
organism struggles for the regular operation of this mechanism. The effects that this situation
creates in the living organism are listed as follows. While the effects of stress are generally
examined under 3 headings: Growth and production, Animal reproduction, Disease
susceptibility. Said regulatory systems also creates stress indicators in 4 headings on animals:
Behavioral changes, Hormonal indicators, Immunological markers, Genomic and proteomic
markers (Manuja et al.,, 2012). When this regulation mechanism is insufficient for various
reasons, an increased amount of response occurs due to stress. In fact, all this mechanism itself

1s a stress factor alone.

Other hand, temperature felt and perceived by living things is different from the actual

temperature. Because, temperature is significantly affected by meteorological factors such as
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thermometer temperature, relative humidity, wind and radiation. For this reason, it is
recommended to use the humidity value and the temperature value together when calculating
the felt temperature value (Anonymous, 2022a). The change in ambient temperature is referred
to as the macro-environment. Farm animals are highly affected by this large and uncontrolled
change. In addition, metabolic and behavioral events occur to compensate for changes in
ambient temperature in animals. However, events that cannot be controlled and prevented by

the animal can occur during extreme temperature changes.

As a matter of fact, high and low voice are the most widely known stress factors. Also,
sudden noise causes pupillary dilation (Algers et al., 1978). Regularly rising, fluctuating and
ongoing voice level is another important stress factor. This may be caused by natural events
such as thunder and lightning strikes, or it may be human induced such as aircraft and helicopter
noise, large machinery. Castelhano-Carlos and Baumans (2009) have reported that the effects
of audible sound on animal productivity and behaviour depend on not only its intensity or
loudness (dB), frequency (Hz), duration and vibration potential but also on the hearing ability
of the animal species and breeds. Most studies of external sounds in animals are concerned with
sound intensity (loudness) rather than frequency (pitch) (Delpietro, 1989; Weeks et al., 2009).
And intermittent sounds are generally considered the most worrisome (Delpietro, 1989; Talling
et al., 1998). Arehart and Ames (1972) reported that adrenal and pituitary weights of sheep
exposed to noise decreased in their study. Also, depending on the age and physiological state of
the animal, the exposure time of animals to stress is very important. Sound is periodic pressure
changes that can be perceived by our ear in the atmosphere. Animals can detect low and high
frequency sounds that exceed the hearing threshold of humans. The intensity of voice is called
the strength and is measured in decibels (dB). Hearing range of cattle is 80-90 dB, this value is
around 70 dB in sheep (Weeks et al., 2009) had been reported (Akkusci, 2021). The structural
direction of the voice also determines the frequency that measured in Hertz (Hz) (Berglung et
al., 1999). More waves generated from a source in a second increase the audible frequency.
Sheeps have been reported to hear voices with frequencies between 125 Hz and 40 kHz. The
other hand, hearing frequencies in goats ranged from 78 Hz to 37 kHz. And also, goats are with
78 Hz frequency sensitivity so this limit is approximately 18 kHz (1 octave) higher than humans
(60 dB). The other hand, goats have a range of good sensitivity between 250 Hz and 16 kHz
(Heffner and Heffner, 1990). In addition, goats are very sensitive to 7 kHz band frequency
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sounds (Arehart and Ames, 1972). It had been stated that at 60 °F (15.56 °C), the relative
humidity drops from 80% to 20%, reducing the sound level of a listener %2 mile away from the

noise source by 3 dB (at 1.000 Hz) (Anonymous, 2022b).

This study was carried out to calculate the frequency of birth of goats raised away from
environmental sound factors in audible (RMS, HR, R, SNW) and inaudible (FC, VC, SUN, C,
PC) weather events. For this purpose, various birth records of goats were noted in relation to
these weather events and the results of macro-environmental factors (DT, NT, ST, H, SD, P,
DP) were presented as support information. Thus, it was aimed to reveal the current condition

of the birth times and weather conditions of Norduz goats.

2. MATERIALS AND METHODS
2.1 Settlement

The study was carried out at 1656 m above sea level and at 38° 34' 8.634" N, 43° 15'
53.283" E coordinates in Bardakci Village in Tusba district of Van Province. These animals

were housed in the location where they would be least affected by weather events (Figure 1).

Figur 1. The position of the corral with goats
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In order for wind, humidity and temperature to have an important, audible effect, sound
receivers need to be well placed away from the source of noise (Anonymous, 2022b). Similarly,
there were no structures in the vicinity at the height that would prevent the view of the sky and
the movement of air for animals. Moreover, the farms where this study was carried out were
28.205 km away from the nearest airport as a bird's flight distance (Van Ferit Melen Airport;
38°28'3.59" N 43° 19' 33.60" E) (Figure 2).
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Figure 2. Air distance between the farms and nearest airport
2.2 Animal material and farm conditions

Animal material of the study was the 139 Norduz goats which 2,3,4 and 5 aged known to
be pregnant. The birth numbers of all goats were confirmed with the account "age-1". Animals

that had miscarriages in previous years were not included in the study.

During the grazing season, goats were grazed on pasture, and fed with ad libitum alfalfa
straw each evening during the summer months. During the mating season, rams were added to
the herd where all goats come together at the end of the summer months. Semi-intensive feeding
during pregnancies was being done and the goats were fed with alfalfa hay or straw in winter
and some concentrated mixtures in the last days of pregnancy in late winter. These animals
completed the pregnancy period under similar conditions of care and feeding on 11 neighboring,

farms surrounded by small houses with single or two floors that owned by farm owners only.
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Goats were being traditionally bred with sheep on each of the farms. More living space (>2 m?

for per animal) than necessary (Anonymous, 2021) were for each animal in farms.
2.3 Birth data

Data of 161 kids born from 139 Norduz goats data was gained between 16" February to
7" April 2016. In the period of kidding, birth data were collected in two times a day (morning
and evening). Thus, data of birth date (BD), birth time (BT), type of birth (TB: Single, Twin),
sex of kids (SK: Female, Male), age of goat (AG: 2,3,4,5), horn size of goat (HG:Hornless,
Short-horned, Long-horned) and ear size of goat (EG:Earless, Short-eared, Long-eared) were
received and coded (Demir, 2016).

2.4 Meteorological data

From 16th February 2016, when the births started, the weather reports of Tugba district
of Van were regularly collected from the official web page of the General Directorate of
Meteorology (Anonymous, 2016¢, Demir 2016). According to the reports, 9 different weather
events were observed as few clouds (FC), very cloudy (VC), rain mixed with snow (RMS),
sunny (SUN), cloudy (C), partly cloudy (PC), heavy rain (HR), rainy (R) and snowy (SNW).
In addition to these, data of temperature (daytime (DT), night (NT), sensible (ST)), humidity
(H), sight distance (SD), pressure (P) and dew point (DP) were obtained from the same source.
After then, the relationship between weather forecast (DT, NT, ST, H, SD, P, DP) and birth
data were analyzed. (Koser Eligin, 2008).

2.5 Statistical method

Data were analyzed using SPSS statistics program. Because of Duncan's multiple-range
test is most suitable procedure that can be used, it was used at P<0.05 significant level. As a
result of the analysis, all values were expressed as least square means + standard error (S.E.).
Statistically significant differences between any two means (determined by Fischer's least

significant difference (L.S.D.)) were associated with P-values of less than 0.05.
3. RESULTS

161 kids were born from 139 Norduz goats in the kidding season (February 16 and April
7, 2016). A total of 9 weather events were observed characteristics of audible (RMS, HR, R,
SNW) and inaudible (FC, VC, SUN, C, PC) in the 52-day birth calendar. In this process,
childbirth took place only at 31 days, the other 21 days were empty. In the first 13 days of the
birth calendar, there was a birth every day. The relevant data were presented in Table 1. While
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there are inaudible weather events on 23 days of the active 31 days of the birth calendar; There
were weather events that could be audible in 8 days. Moreover, FC (26.667) and VC (23.333)
weather events had the highest percentages in the 31 days.

Weather data and numerical data of the season of birth (goat and kid) were presented
graphically in Figure 3. As seen here, the appearance of the bell curve that constitutes the birth

of goats was obtained in a healthy way in the first 13 days as can be seen in Figure 3.
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Figure 3. Graphical representation of births by weather event

The highest number of births (n=29) occurred in RMS weather events on the 7" day of
births. Also, in this study, RMS weather has been seen more than other audible weather events.
Although the highest number of births for 1 day occurs in this weather event, the total is only
13.333% (Table 1). In addition, the 6" (VC; n=8) and 8" (FC; n=12) days of birth were also
important in the chart that formed the bell curve. Because these two, were the largest number
of weather events observed (Table 1).

Table 1. Weather data by day of kids birth

Weather Condition

Audible Inaudible
RMS HR R SNW ¥ FC VC SUN C PC P General X
Birth days
N 4 2 1 1 8 8 7 4 2 2 23 31
% 13.333 6.667 3.333 3.333 26.667 26.667 23.333 13.333 6.667 6.667 74.194 100
Non-birth days
N _ 1 2 2 5 5 3 4 1 3 16 21
% 4762 9524 9.524 23.810 23.810 14.286 19.048 4.762 14.286 76.190 100
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It was understood that the animals performed the birth event on inaudible days at a higher
rate. The number of days of inaudible weather events (n=23) during birth season were occurred
about four times more than the number of days of audible weather events (n=8). The results of
the analysis of comparison of goats and their kid’s data with audible and inaudible weather

events were presented (Table 2).

Data of 139 goats (AG, HG, EG), 161 kids (TB, SK) and 2 weather events (audible and
inaudible) that obtained from 11 farms were compared in same table. It is observed that 94 goats
(67.626 %) in the total of the enterprises gave birth in inaudible weather event. The remarkable
point here was that similar results were obtained when numerical analysis was made on the
basis of farms. For example births on all farms for RMS (25.180 %) and VC (24.460 %) weather
events had similar results related with many births. On the contrary, except the 1 farm with 1
birth, no birth on the R (0.179 %) weather event was. Similar to the results of R weather, SNW
(1.439 %) weather was observed, only the 7" farm. Whereas in the RMS and VC weather events
with a maximum % in X, births were made in all farms. Similar results have been observed with
respect to AG characteristics on R and SNW weather events when compared to births. The goats
responded negatively to HR and R weather events in terms of HG characteristics, similar to R
and SNW weather events in terms of EG characteristics. Furthermore, when air events related
to the birth of 161 kids were examined, a homogeneous distribution except R and SNW weather

WEre seen.
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Table 2. Comparison of birth data with weather events
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Weather Condition
Audible Inaudible
General &
RMS HR R SNW s FC vC SUN C PC ) enera
Farm 1 2 1 | 4 7 2 - 2 2 13 17
1.439% 0.179% 0.179% 2.888% 5.036% 1.439% 1.439% 1.439% 9.353% 12.230%
2 1 - - - 1 - 7 1 - 8 9
0.179% 0.179% 5.036% 0.179% 5.756% 6.475%
3 4 ~ ~ ~ 4 4 5 ~ 1 ~ 10 14
2.888% 2.888% 2.888% 3.597% 0.179% 7.194% 10.072%
4 2 1 - - 3 4 4 3 3 - 14 17
1.439% 0.179% 2.158% 2.888% 2.888% 2.158% 2.158% 10.072% 12.230%
5 6 ~ ~ ~ 6 ~ 4 ~ 1 ~ 5 1
4317% 4317% 2.888% 0.179% 3.597% 7.914%
6 3 - - - 3 | 2 - 7 - 10 13
2.158% 2.158% 0.179% 1.439% 5.036% 7.194% 9.353%
7 6 3 - 2 1 5 2 - 2 1 10 21
4317% 2.158% 1.439% 7.914% 3.597% 1.439% 1.439% 0.179% 7.194% 15.108%
8 2 | ~ ~ 3 1 3 ~ 1 3 8 1
1.439% 0.179% 2.158% 0.179% 2.158% 0.179% 2.158% 5.756% 7.914%
9 1 - - - | | 1 1 1 - 4 5
0.179% 0.179% 0.179% 0.179% 0.179% 0.179% 2.888% 3.597%
10 5 1 ~ ~ 6 3 3 1 2 ~ 9 15
3.597% 0.179% 4317% 2.158% 2.158% 0.179% 1.439% 6.475% 10.791%
1 3 - - - 3 - 1 1 1 - 3 6
2.158% 2.158% 0.179% 0.179% 0.179% 2.158% 4317%
s 35 7 1 2 45 26 34 7 21 6 94 139
25.180% 5.036% 0.179% 1.439% 32.374% 18.705% 24.460% 5.036% 15.108 4317% 67.626% 100%
AG 2 1 1 | 2 15 15 14 2 2 1 34 49
7.914% 0.179% 0.179% 1.439% 10.791% 10.791% 10.072% 1.439% 1.439% 0.179% 24.460% 35.252%
3 12 2 - - 14 6 1 3 4 2 26 40
8.633% 1.439% 10.072% 4317% 7.914% 2.158% 2.888% 1.439% 18.705% 28.777%
4 8 2 - ~ 10 5 6 2 13 1 27 37
5.756% 1.439% 7.194% 3.597% 4317% 1.439% 9.353% 0.179% 19.424% 26.619%
5 4 2 6 3 2 2 7 13
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Weather Condition
Audible Inaudible
Gi 11X
RMS HR R SNW > FC Ve SUN c PC 2 enera
2.888% 1.439% 4.317% 2.158% 1.439% 1.439% 5.036% 9.353%
b 35 7 1 2 45 26 34 7 21 6 94 139
25.180% 5.036% 0.179% 1.439% 32.374% 18.705% 24.460% 5.036% 15.108% 4.317% 67.626% 100%
HG Hornless 6 _ _ 1 7 9 9 2 8 2 30 37
4.317% 0.179% 5.036% 6.475% 6.475% 1.439% 5.756% 1.439% 21.583% 26.619%
Short-horned _ _ _ _ _ 2 _ _ 1 1 4 4
1.439% 0.179% 0.179% 2.888% 2.888%
Long-horned 29 7 1 1 38 15 25 5 12 3 60 98
20.863% 5.036% 0.179% 0.179% 27.338% 10.791% 17.986% 3.597% 8.633% 2.158% 43.165% 70.504%
z 35 7 1 2 45 26 34 7 21 6 94 139
25.180% 5.036% 0.179% 1.439% 32.374% 18.705% 24.460% 5.036% 15.108% 4.317% 67.626% 100%
EG Earless 2 _ _ _ 2 5 3 2 3 1 14 16
1.439% 1.439% 3.597% 2.158% 1.439% 2.158% 0.179% 10.072% 11.511%
Short-eared 5 3 _ _ 8 5 5 1 3 2 16 24
3.597% 2.158% 5.755% 3.597% 3.597% 0.179% 2.158% 1.439% 11.511% 17.266%
Long-eared 28 4 1 2 35 16 26 4 15 3 64 99
20.144% 2.888% 0.179% 1.439% 25.180% 11.511% 18.705% 2.888% 10.791% 2.158% 46.043% 71.223%
z 35 7 1 2 45 26 34 7 21 6 94 139
25.180% 5.036% 0.179% 1.439% 32.374% 18.705% 24.460% 5.036% 15.108% 4317% 67.626% 100%
TB S 30 6 1 2 39 22 27 5 18 4 76 115
18.634% 3.727% 0.621% 1.242% 24.224% 13.665% 16.770% 3.106% 11.180% 2.484% 47.205% 71.429%
T 10 2 _ _ 12 8 12 4 6 4 34 46
6.211% 1.242% 7.453% 4.969% 7.453% 2.484% 3.727% 2.484% 21.118% 28.571%
x 40 8 1 2 51 30 39 9 24 8 110 161
24.845% 4.969% 0.621% 1.242% 31.677% 18.634% 24.224% 5.590% 14.907% 4.969% 68.323% 100%
SK F 18 4 _ 1 23 17 21 4 14 7 63 86
11.180% 2.484% 0.621% 14.286% 10.559% 13.043% 2.484% 8.696% 4.348% 39.130% 53.416%
M 22 4 1 1 28 13 18 5 10 1 47 75
13.665% 2.484% 0.621% 0.621% 17.391% 8.075% 11.180% 3.106% 6.211% 0.621% 29.193% 46.584%
x 40 8 1 2 51 30 39 9 24 8 110 161
24.845% 4.969% 0.621% 1.242% 31.677% 18.634% 24.224% 5.590% 14.907% 4.969% 68.323% 100%
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The comparison of birth data with some meteorological data were shown in Table 3.

Table 3. Comparison of birth data with some meteorological data

http://dergipark.gov.tr/sufbd

Daytime Temparature Night Temparature Sensible Temparature Humudity Sight Distance Pressure Dew point
°C °C °C % km Nm? °C
N x+£Sx Min- P X + Sx Min- P X + Sx Min- P X + Sx Min-Max P X + Sx Min- P X + Sx Min-Max P X + Sx Min- P
Max Max Max Max Max
Farm 1 17 6.62+0.43 2.00- 0.731 0.00+0.51*  -7.00- 0.021 0.24+0.24 -2.00- 0.591 17.79+1.51 7.50- 0.560 11.33£0.54 7.00- 0.414 16.33£0.54 12.00- 0.560 0.76+0.24  -1.00- 0.591

12.00 4.00 1.00 25.50 14.00 19.00 2.00

2 9  5.55+1.18 2.00- -3.33£1.49°  -7.00- 0.89+0.59 -2.00- 15.56+2.85 7.50- 10.22+1.14 7.00- 15.22+1.14 12.00- 0.11+0.59  -1.00-
12.00 3.00 2.00 32.50 17.00 22.00 3.00

3 14 6.00£0.70 2.00- - -7.00- 0.40+0.41 -2.00- 18.39+2.25 7.50- 11.47+0.84 7.00- 16.47+0.84 12.00- 0.60+0.41  -1.00-
12.00 2.00£0.94%  2.00 4.00 35.00 18.00 23.00 5.00

4 17 6.71+0.40 2.00- -0.29+0.57*  -7.00- - -4.00- 17.21£1.37 7.50- 9.12+1.09  1.00- 15.88+0.55 12.00- 0.47£0.40  -3.00-
9.00 2.00 0.53£0.40 2.00 32.50 17.00 22.00 3.00

5 11 7.09£0.46 3.00- 0.73£0.80*  -7.00- 0.18+£0.35 -2.00- 19.77£1.73  10.00- 11.91+0.69 8.00- 16.91+0.69 13.00- 1.18£0.35  -1.00-
8.00 2.00 2.00 25.00 14.00 19.00 3.00

6 13 6.62+0.43 3.00- 0.08+0.67*  -7.00- 0.15+0.32  -2.00- 15.77£1.59 10.00- 10.31£0.63 8.00- 15.31+0.63 13.00- 1.15£0.32  -1.00-
8.00 2.00 1.00 25.00 14.00 19.00 2.00

7 21 6.55+0.56 1.00- 0.60£0.52*  -5.00- - -5.00- 17.00£1.47 2.50- 9.80+0.89  1.00- 15.80+0.59 10.00- 0.60£0.45  -4.00-
12.00 4.00 0.40+£0.45 3.00 25.00 14.00 19.00 4.00

8 11 6.27+0.36 5.00- 0.45+£0.34*  -2.00- 0.36£0.39  -2.00- 15.68+1.69 10.00- 10.27+0.68  8.00- 15.27+0.68 13.00- 1.36£0.39  -1.00-
8.00 2.00 2.00 25.00 14.00 19.00 3.00

9 5 6.00£0.71 4.00- -0.60+0.52*  -4.00- - -5.00- 15.00£2.09 10.00- 10.00+0.84  8.00- 15.00+0.84 13.00- -0.40+1.03  -4.00-
8.00 2.00 1.40+1.03  1.00 20.00 12.00 17.00 2.00

10 15 7.25+0.44 4.00- 0.25+0.55*  -4.00- - -5.00- 19.84+1.71 10.00- 11.31£0.97 1.00- 16.94+0.69 13.00- 0.94+0.48  -4.00-
12.00 2.00 0.06+£0.48 4.00 35.00 18.00 23.00 5.00

11 6 7.33+0.42 6.00- -0.17£1.22*  -4.00- - -4.00- 20.83£2.11 12.50- 12.33+0.84  9.00- 17.33+0.84 14.00- 0.33£0.72  -3.00-
8.00 2.00 0.67+£0.72  1.00 25.00 14.00 19.00 2.00

z 139 6.57+0.18 1.00- -0.29£0.24  -7.00- - -5.00- 17.59£0.55 2.50- 10.60+0.28  1.00- 16.04+0.22  10.00- 0.72+0.14  -4.00-
12.00 4.00 0.28+0.14 4.00 35.00 18.00 23.00 5.00

AG 2 49 6.08+0.35 1.00- 0.118 -1.33+0.48> -7.00- 0.006 - -5.00- 0.510 17.55+0.10 2.50- 0.523 10.44+0.52 1.00- 0.822 16.02+0.40 10.00- 0.523 0.25+0.25° -4.00- 0.051

12.00 4.00 0.75£0.25 4.00 35.00 18.00 23.00 5.00

3 40  7.07+0.28 2.00- 0.43+£0.33*  -7.00- 0+0.26 -2.00- 18.75+0.85 7.50- 11.05+0.48 1.00- 16.50+0.34 12.00- 1.00+£0.23% -1.00-
12.00 4.00 4.00 35.00 18.00 23.00 5.00

4 37 6.67+0.26 2.00- 0.02+£0.38*  -7.00- - -5.00- 16.96+0.93  7.50- 10.56+0.43 1.00- 15.78+0.37 12.00- 0.74+0.25® -4.00-
12.00 3.00 0.26£0.25 2.00 32.50 17.00 23.00 3.00

5 13 6.47+0.33 3.00- 0.42+£0.45*  -7.00- 0.26£0.25 -2.00- 16.71x1.38 10.00- 10.68+0.55 8.00- 15.68+0.55 13.00- 1.26£0.25*  -1.00-
18.00 2.00 2.00 25.00 14.00 19.00 3.00
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Daytime Temparature Night Temparature Sensible Temparature Humudity Sight Distance Pressure Dew point
°C °C °C % km Nm? °C
N x+Sx Min- P X+ Sx Min- P X + Sx Min- P X + Sx Min-Max P X + Sx Min- P X + Sx Min-Max P X + Sx Min- P

Max Max Max Max Max
% 139 6.57+0.16 1.00- -0.26+0.22  -7.00- - -5.00- 17.61+0.50 2.50- 10.67+0.25 1.00- 16.04+0.20 10.00- 0.71+0.13  -4.00-
12.00 4.00 0.29+£0.13  4.00 35.00 18.00 23.00 5.00

HG  Hornless 37  6.68+0.30 1.00- 0.555 0.23+0.37  -7.00-  0.343 - -5.00-  0.535 16.65+0.94 2.50- 0.317 9.98+0.50 1.00- 0.195 15.66+0.38 10.00- 0317 0.98+0.26 -4.00-  0.535
12.00 4.00 0.02£0.26  2.00 32.50 17.00 22.00 3.00
Short- 4 5.33+0.33 5.00- -1.6740.88  -3.00- - -2.00- 15.00+3.82  10.00- 10.00+1.53  8.00- 15.00+1.53 13.00- 0.67+0.88  -1.00-
horned 6.00 0.00 0.33£0.88 1.00 22.50 13.00 18.00 2.00
Long- 98  6.59+0.17 1.00- -0.34£0.28  -7.00- - -5.00- 18.19+0.63 2.50- 11.00+3.11  1.00- 16.28+0.25 10.00- 0.66+0.15  -4.00-
horned 12.00 4.00 0.34+£0.15 4.00 35.00 18.00 23.00 5.00
i 139 6.59+0.17 1.00- - -7.00- - -5.00- 17.70+£0.52 2.50- 10.69+£0.21 1.00- 16.08+0.21 10.00- 0.7540.13  -4.00-
12.00 0.21+£0.222  4.00 0.25+£0.13  4.00 35.00 18.00 23.00 5.00

EG  Earless 16  5.73+0.42 3.00- 0.114 -1.33+0.71 -7.00-  0.154 - -2.00-  0.596 16.00+1.40 10.00- 0.234 10.40+0.56 8.00- 0.235 15.40+0.56 13.00- 0.234 0.60+0.41 -1.00-  0.596
8.00 2.00 0.40+£0.41 3.00 25.00 14.00 19.00 4.00
Short-eared 24  6.23+0.43 2.00- -0.58+0.62  -7.00- - -2.00- 16.35+1.30 7.50- 9.77+0.73  1.00- 15.5440.52  12.00- 0.50+0.26  -1.00-
12.00 3.00 0.50+£0.26  2.00 32.50 17.00 22.00 3.00
Long-eared 99  6.78+0.19 1.00- 0.03£0.24  -7.00- - -5.00- 18.2240.61 2.50- 10.9440.30 1.00- 16.29+0.24 10.00- 0.83+0.15  -4.00-
12.00 4.00 0.17+£0.15 4.00 35.00 18.00 23.00 5.00
P 139 6.59+0.17 1.00- -0.21+0.22  -7.00- - -5.00- 17.694+0.52  2.50- 10.69+0.26 1.00- 16.08+0.21 10.00- 0.75+0.13  -4.00-
12.00 4.00 0.25+£0.13  4.00 35.00 18.00 23.00 5.00

™ S 115 6.56+0.20 1.00- 0.297 -0.33£0.26 -7.00-  0.129 - -5.00-  0.745 17.56+0.61 2.50- 0.674 10.51+0.32 1.00- 0.062 16.03+0.24 10.00- 0.674 0.73+0.15  -4.00-  0.745
12.00 4.00 0.27£0.15 4.00 35.00 18.00 23.00 5.00
T 46 6.59+0.27 3.00- -0.05+0.38  -7.00- - -5.00- 17.73£0.88 10.00- 16.03+0.24 8.00- 16.10+0.35 13.00- 0.68+0.26  -4.00-
12.00 4.00 0.32£0.26 200 25.00 14.00 19.00 3.00
) 161 6.57+0.16 1.00- -0.25¢0.21  -7.00- - -5.00- 17.6140.50 2.50- 10.67+0.25 1.00- 16.04+0.20 10.00- 0.71+0.13  -4.00-
12.00 4.00 0.29+£0.13  4.00 35.00 18.00 23.00 5.00

SK F 86 6.41+0.19 1.00- 0.276 -0.30+0.27 -7.00-  0.816 - -5.00-  0.409 17.30+0.66 2.50- 0.508 10.57+0.33 1.00- 0.668 15.92+0.26 10.00- 0.509 0.81+0.17 -4.00-  0.409
12.00 2.00 0.19£0.17 4.00 35.00 18.00 23.00 5.00
M 75 6.76£0.27 1.00- -0.20£0.35  -7.00- - -5.00- 17.97+0.77 2.50- 10.79+0.39 1.00- 16.19+0.31 10.00- 0.60+0.20  -4.00-
12.00 4.00 0.40+£0.20 4.00 35.00 18.00 23.00 5.00
) 161 6.57+0.16 1.00- -0.25+0.22  -7.00- - -5.00- 17.6146.39 2.50- 10.67+0.25 1.00- 16.04+0.20 10.00- 0.71+0.13  -4.00-
12.00 4.00 0.2940.13  4.00 35.00 18.00 23.00 5.00

a, ab, b Differences between the values involving different letters in the same column were found to be statistically significant at P<0.05
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Also, 7 different weather events were presented here. The farms average daytime
temperature (P>0.05), night temperature (P<0.05), sensible temperature (P>0.05), humidity
(P>0.05), sight distance (P>0.05), pressure (P>0.05), dew point (P>0.05) were 6 6.57+0.18 °C,
-0.29+0.24 °C, -0.28+0.14 °C, 17.59+0.55 %, 10.60+0.28 km, 16.04:0.22 Nm™, 0.72+0.14 °C,
respectively. Also, as can be seen in Table 3, different level of statistical significances were
between Farm-NT and AG-DP (P<0.05); AG-NT (P<0.01). However, no statistical significance
could be determined outside these two levels of statistical significance.

4. DISCUSSION

Jose et al. (2016b) reported that productivity and reproductive performance
characteristics were affected by environmental factors and the reproducibility level was low as a
result of a study they conducted in Pelibuey sheep. The level of repeatability in meteorological
studies, as it is known, is low. In this case, a method source (Sadikhov et al., 1995) of Tubitak-
National Meeorology Institute is available. The advantage of this study is that the level of
exposure from other environmental factors other than meteorological data is low, whereas the
level of repeatability is relatively high. Li et al. (2012) used a pasture model (APSIM-
AgPasture) and farm system model (Farmax) in a study on sheep and beef farming in which
they talked about the profound effects of weather change on pasture production and pastoral
farm. Measurement uncertainty is less and easier to determine in studies with these and similar

computer modeling programs.

According to the results of a study that Tracey and Flemming (2007) did on the goats;
While the helicopter was just above the goats, the goats showed alert behavior. The distance
moved decreased sharply when the helicopter was further than 150 m away. However the goats
often fled to a distance of up to 1.5 km in response to helicopter over-flights, confused.
Helicopter flights did not also cause mothers to abandon their young, nor adversely affect their
immediate or long-term welfare. In this study, given that the animals' response to audible stimuli
was not just movement, these "could the animals have responded to audible weather events
such as R and SN'W in relation to birth?" brought the question to mind. Another important point
in this study is 2, 3, 4, 5 years old goats had similar behavior that they had not given birth on R
and SNW weathers.

The 2016 precipitation average of Van province reported by Selguk et al. (20016) was
33.8 kg/m?, 46.8 kg/m? and 55.8 kg/m? respectively in February, March and April, respectively.
In this study, births in February looked like a bell curve, and this month was the month that
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expressed the birth calendar in the healthiest way. When focusing on the relationship between
absolute audible pressure and audible pressure level, slow wind levels were calculated as 20dB
(Anonymous, 2018a). In this case, it was possible for the pregnant goats in the study to hear the
sound of the rain, even if they could not hear the sound of the wind blowing. Wind direction
has been reported to have little effect on sound propagation as long as the wind speed is at 10

mph (=16,093 km/sa) or less, which is considered fairly slow (Anonymous, 2022b).

The same rain rates can form different acoustic spectrums depending on different drop
distributions. This can become much more complicated, even simply by adding the wind that
produces its own sound and also affects the intensity of the rain (Medwin et al., 1990). On the
other hand, it is true that a storm can have a very high frequency with torrential rain, given that
it can be 120 dB. Although the geography where the study was carried out was not a place of

strong winds, it was likely that the wind blowing would be perceived by animals.

A similar study was carried out by Demir (2006) on a total of 323 pregnant sheep raised
in 8 enterprises in the same location during the lambing season, which took place between
February 7 and April 9, 2015. In this study, 73,336% of the total lambs were in the 51,613%
where silent weather events were observed. This situation is similar to this study on goats.
During the birth season, 76,667% of the silent weather events were observed and 67,626% of
the births occurred in silent weather events on these dates. This study has similar results in this
perspective with the study conducted on sheep by Demir (2016).

5. CONCLUSIONS

It is thought that the study was carried out in accordance with the purpose, since the farms
are far enough from the nearest settlements. Air traffic was an important factor in sound.
However, this risk has disappeared because the airport is far enough away. In this study, it was
observed that there is no significant difference between farms. It is thought that their conditions

support goats to be similarly affected by environmental events and to act on herd instinct.

In the first 13 days of continuous births, it can be seen that the bell curve appears, which
is the general feature of the birth chart of small ruminants. This is very important for the healthy
execution of a study. Although this study was carried out on a small number of animals, similar
results from a large number of enterprises are considered important for animal behavior.
Furthermore, from the findings, it is observed that the age of animals is closely related to the
weather. As a result, a large number of and more detailed studies are needed to connect the
timetable of birth of goats to the weather.
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