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Background and Objectives: Sheep breeding in nomadic farming
systems is significantly affected by climatic conditions. Among the
various climatic stresses that sheep face, heat stress seems to have
severely destabilized the productivity of these animals. Exposure to
heat stress affects discretionary feed consumption and increases
maintenance requirements, resulting in side effects such as reduced
production and economic losses. Given the significant effects of
climate on the performance and production characteristics of sheep
in nomadic farming systems, it seems necessary to investigate the
performance of native sheep in areas with tropical and cold climates.
Therefore, this study was conducted to investigate the production
and composition of milk, fermentation and rumen digestion
parameters, and nutrient intake in Turki-Qashgai ewes in the two
climates of summer and winter habitat.

Materials and Methods: This experiment was conducted in a
completely randomized design with two treatments (summer and
winter habitat climates) and the same number of repetitions in each
treatment (n=8) in two areas of winter habitat (Afzar, Qirokarzin
city, Fars province) and summer habitat (Kamaneh, Semirom city,
Isfahan province) for 21 days; including 14 days of habituation
period and 7 days of sampling and it was done with the same ration.
For this purpose, out of 16 Turki-Qashqai lactating ewes with an
average lambing belly of 2.81+0.21 (mean % standard error), live
weight 44.81+0.84 Kg, milk production 306.06+5.65g hot and the
physical score was 3.23+0.07. To measure milk production, milk
production was determined daily by weighing lambs before and
after milk consumption. To analyze the chemical composition of
milk, the sample prepared on the last 3 days of the experiment was
stored in a freezer at -21°C and its composition was determined after
the end of the experiment. Daily feed intake was recorded and the
daily nutrient intake was determined by determining the chemical
composition of the feed sample and the feed residue. Nutrient
digestibility was determined by measuring acid-insoluble ash.
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Sampling of rumen fluid was performed on the last day of the
experiment and 2 hours after morning feeding, and the pH and
percentage of volatile fatty acids of the samples were measured. The
statistical analysis of the results obtained by the Mixed Model
method of SAS statistical software (2003, 9.1) was used and the
comparison of means was done using Tukey Kramer test at a
significance level of (0.05).

Results: The results showed that climate type had no effect on milk
production (P>0.05) and among milk components, only milk ash
concentration had a significant effect, such that milk ash content in
ewes from winter habitat region was higher than that in summer
habitat region (P<0.05). Also, the effect of sampling time and the
interaction effect of sampling time on climate was also significant
only on milk production (P<0.05). The results of the effect of
climate type on rumen fermentation parameters also showed that
pH, propionate concentration, propionate to acetate ratio, ammonia
concentration, and number of protozoa in the rumen of ewes located
in the summer habitat area were significantly higher (P>0.05). Also,
ewes in the summer habitate area had higher weight at the end of the
experimental period. (P<0.05). It was found that the climate type
had a significant effect on the intake of dry matter, organic matter,
NDF, and water consumption, so that the dry matter and NDF intake
in the summer habitat and the organic matter intake and water in the
winter habitat region were higher (P<0.01). In addition, the results
showed that the digestibility of dry matter, organic matter, and NDF
in the ewes located in the summer habitat area was significantly
higher (P<0.05).

Conclusion: Exposure of ewes to heat stress conditions during the
middle of the day in the winter habitat region caused changes in ewes
performance, such that feed intake, milk production, and
digestibility of dry matter, organic matter, and NDF were reduced.
In general, these factors caused ewes to have lower weights at the
end of the experimental period in the winter habitat area.
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Acidity (acid lactic (gram)/Milk
(100g)
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#bMeans in the same rows with different superscripts are significantly different with (P<0.05).
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Table 2. The effect of climate type and sampling time on rumen fermentational parameters of ewes

P-Value Gl e -
Scole o . : R
_Vfbx“’ ? ol e SEM  Winter  Summer variables
climatexTime  time  climate habitat habitat
<0.01 <0.01 <001  0.007 6.39" 6.41° pH
(Ao y3) ol
<0.01 <001 <001 048 65.87° 62.97° =
Acetate (%)
(o y3) &b
<0.01 <001  <0.01 053 24.02° 26.83° IR
Propionate (%)
(Ao y3) Ol s
0.246 0.805  0.443 0.18 7.78 8.02 e
Butyrate (%)
(dzy3) Sl — cladal sl
0.915 0697 0677  0.16 224 2.17 SIS SR A
Other VFAs (%)
Sll ol S
<0.01 <001 <001 001 0.37° 0.43° G
Propionate to Acetate
(V) oS ol D) IS Sliel
0.018 0093 <001 004 227" 237 S A I ,
Total ammonia (x10° mg)/I
MY/ o355 6 Sl
0.738 0015 0480  0.02 0.67 0.69 NI sz o2 S
Non-ionized ammonia (mg/I)
(V") 6 31 2D 1555
<0.01 <001 <001 029 3.76 5.50° 0 13555

Protozoa (x10° g)/I

(P<e/00) 505 3 g ls me OMasl gline Doy Loslitel sy a7
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#bMeans in the same rows with different superscripts are significantly different with (P<0.05).
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Table 3- The effect of climate type on weight change and nutrient intake in ewes

i3 Summer & (PSS
Pvalue SEM ummer &t e
Winter habitate habitate variables
$ LS adsl O
0695 121 44.46 45.15 (0550 2 05
Initial weight (kg)
<001 102 44.59° 45.05° (0558 le 03
Final weight (kg)
) Y 5 iz osle
<001 184 1342.13° 1369.25% (G002 £5) e ’
Dry matter intake (g/day)
3 3 8) o T sl
<0.01 352 1247.63° 1224.13" “”_’ 0 o' Sl
Organic matter intake (g/day)
0317 1157 508.38 529.38 (5222 05) e b St 5
Fiber carbohydrates intake (g/day)
] 305 G =
0.658 094 29.86 30.47 G002 05) Srae o 2%
Crude fat intake (g/day)
. s Z ..U
0633  0.16 2.30 2.19 G2 02 &
Tannins (g/day)
. < [P
0393  1.82 155.04 157.35 (50002 00 5
Crude protein (g/day)
<001  7.44 395.08" 432.68° (3222 £.5) (52 sloskard 3 ol S
Neutral detergent fiber (g/day)
0939 445 94.77 94.26 (G0 52 050 s slandy 3 bl S
Acid detergent fiber (g/day)
) S uT
<0.01 068 14.93° 11.36° G002 5
Water (I/day)

AP<e/00) 513 5y s pme O3Vt & lize Gy boaldel pw Ciusy a gy

a-b

#bMeans in the same rows with different superscripts are significantly different with (P<0.05).
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Table 4- The effect of climate type on nutrient digestibility in ewes

Ty

S

s x
P-value SEM Winter Summer vari;;es
habitate habitate
i osle
<0.01 0.68 71.37° 79.22° (e02) ’
Dry matter (%)
3 il >l
0.021 0.48 67.21° 76.16% (e02) S ol
Organic matter (%)
3) sl
0.261 0.39 76.82 80.73 (o02) s
Crude fat (%)
st claeds o8 LUl
<0.01 117 69.26° 81.37° (o) 2 sloady o8 53 Jfomeld S

Neutral detergent fiber (%)
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b

#bMeans in the same rows with different superscripts are significantly different with (P<0.05).
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