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Background and Obijectives: Heat stress in most parts of the world
has a negative effect on the performance of dairy cows and reduces
milk production. Supplementation of cows with micronutrients
(minerals and vitamins), especially in the close up period, can have
benefits in reducing the negative effects of heat stress and improve
the yield of cows during the next lactation period. This study was
conducted to investigate the effect of some nutrients on the
physiological and performance processes of dairy cows in heat
stress.

Materials and Methods: In this research, 24 multiparous dairy
cows were used during the transition period. The cows were
randomly divided into two groups of 12 and each group was
assigned to a test treatment. Treatments included the control group:
only from the common diet and without nutritious additives and the
second group, which in addition to the common diet, received a
micronutrient for 21 days before parturition. After parturition, each
of the control and treatment groups was again subdivided into two
groups of 6, so that within each group, they were either fed with
diets without micronutrients or enriched with micronutrients until 21
days after parturition. The supplement containing a micronutrient of
the close up period, including micronutrients such as selenium,
copper, zinc, chromium, beta carotene, vitamin E, magnesium,
ascorbic acid, and niacin. The micronutrient supplementation for the
fresh period, in addition to the aforementioned micronutrients,
contained sodium and potassium. The average temperature-
humidity index during the text period was 74, and the cows
experienced heat stress. The conditions of maintenance and
management of nutrition and the environment were the same for all
the animals during the whole experimental period. Weight
variations, feed intake, and rectal temperature were determined each
week, and 4 hours after feed intake on two consecutive days. The
weight of the newborn calves, the weight of the placenta, and the
amount of colostrum produced during the first three milkings were
recorded.
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Results: The amount of dry matter intake during the close-up period
was higher in the micronutrient intake group than in the control
group. In the last week of pregnancy, there was a significant
difference between them (P<0.05). Although weight gain during the
close up was not affected by treatment, more weight gain was
observed in the group receiving micronutrients. The numbers of
pregnant days in cows receiving micronutrients were longer than the
control group. The birth weight of calves in cows receiving
micronutrients was higher than the control group. Colostrum was
also more produced in this group. Calves weaning weight was not
affected by treatments. Feed intake during the lactating period was
affected in the first week of lactation and receiving micronutrients
transition period treatment in the third week had the highest feed
intake, which in parallel with this week the milk production of this
group was higher than other groups and its difference with other
treatments was significant (P<0.05). Milk composition were not
affected by treatments (P>0.05).

Conclusion: This experiment showed that heat stress can have
negative effects on the performance of dairy cows during the
transition period and the use of micronutrients in this period can
have beneficial effects compensating heat stress in dairy cows.
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Gas 09 p 858D b pae it 3le
Dry matter intake (kg/d)
0.312  0.0238 13.29 13.25 3 weeks before calving ole,l; 51 L3 ¢ s azin
<0.001  0.0275 13.38° 13.22° 2 weeks before calving olal; 5 3 ¢ wxia
<0.001 0.0136 13.06° 12.90° 1 weeks before calving ola.l; 51 13 Jsl axis
(azin 3 p S 5S) 055 Sl et
Body weight changes (kg/w)
0.534 0.3727 4.00 4.33 3 weeks before calving olel; 51 }:5 p s axin
0.764  0.1937 5.25 5.16 2 weeks before calving olel; 51 13 pss asis
0.463  0.2564 6.60 6.33 1 weeks before calving ole.ls 31 L3 Jsl aia
Rectal temperature (°C) (1,5 sl a5 £S5 sle
0.726  0.0638 39.10 39.13 3 weeks before calving olels 51 |3 ¢y axin
0.659  0.1000 38.95 39.02 2 weeks before calving olel; 51 13 o5 win
0.680 0.0703 38.71 38.89 1 weeks before calving ol 51 L3 Jsl win

P> +/40) 5,105 355 Sol3 g BN sl Gy b b Sl o s, 58 3

ab

b There is no significant difference in each row between the meanings with similar letters (P>0.05).
b 055 5 p s oS5 spsib e S1fn 5 el B CA lappeln s Joli 2l Sl o5 Laggdie s,
*Micronutrients during close up include vitamins A, C, E niacin and minerals copper, selenium, zinc, magnesium, and

chromium.
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Table 3- The effect of micronutrient supplementation on the gestation period, calf birth weight, production and
composition of colostrum, weight and time of placental discharge, and weaning weight of calves.

el s sle 58
Close up cows

ez 55l aals Variable
Pvalue  SEM  (Micronutrient Control

supplement) (Control)
<0.001  1.346 282.8° 274.9° Gestation Length (day) (i) el slajss sl
0.047 1.143 44.07% 40.55° Calves birth weight (Kg) (p S ks) Ladle S 5 055
<0.001  0.343 11.78 9.60° Colostrum yield (kg) (» S 48) ¢ 2ds 1) 5

Colostrum composition ¢ ~Js <L 5
0.170 0.450 4.93 4.62 Fat (%) (1o)2) o
0550 0670 9/95 9.20 Protein (%) (as)s) o5,
0.390 0.200 3.60 3.20 Lactose (%) (as,s) 555Y
0 0 0 2 No. of retained placenta COW Ls 58 ;5 Sl i sl
0176  0.122 5.19 4.94 Weight of placenta (kg) (; S ,L5) ix 055
TR .
0304 1797 7.18 9.86 Rk
Duration of placenta expulsion (h)

0.174 0.465 78.57 77.67  Weaning weight of calves (kg)(, S ;1) bl S ¢ S o3 51 055

(P>+/40) 5,8 5925 Sl sme B alie Gy > L b SKle oy u'unsjjaa):a'

b

“bThere is no significant difference in each row between the meanings with similar letters (P>0.05).
AL o 0 S 5 pime (S s e S 5 el B CA Glacnal s ol 15 5lasl ey 53 glacgdie”
*Micronutrients during close up include vitamins A, C, E, niacin and minerals copper, selenium, zinc, magnesium,

and chromium.
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Table 4- The effect of micronutrient supplementation on dry matter intake, milk production, and feed efficiency ratio

after calving.
o3l slasls
Fresh cows
b-*" -
Shrazs sl é) e sl .
(L o5 S Szl o50) CMLA | j:'*‘;|
Pvalue SEM  Micronutrien (\?a_}b w_;) a5 (Control) Variable
t f‘;ggls?g"oeﬁt MICFOIt'IUtI’Ien Micronutrient
: supplement(clo
period) - Supplementil"o;y perioa)
Gy oo Dfjj,ﬂS) s S asle
Dry matter intake (kg/d)
a ab b . 1 weeks after calving
<0.001 0.016 14.97 14.93 14.87 14.79 Sl 5l iy
Olesl 51 g Il axds
. . . b 2 weeks after calving
<0.001  0.035 18.30 18.20 18.20 18.04 Sl 5l .
Olazly 5l Aoy p 9o azen
a b b b 3 weeks after calving
0.001 0.060 21.30 21.06 21.03 20.91 Sols o e .
Olaal)y Ol Axg p g d2d
Milk yield (kg/d)
(SYSN C;JL.S) e A $
0.016  0.930 34.77° 33.55% 32.82% 30.18° 1 weeks after calving
' ' ' ' ' ' Olagly 5 day ol azin
a a b b 2 weeks after calving
0.006 1.379 42.83 38.32 36.56 35.44 ol | -
Olazly 5l Aoy p 9> a2an
a b b b 3 weeks after calving
0.002 1.789 46.35 39.56 37.49 37.88 Sols ol i
Olagl) S oy p go ai2n
Feed efficiency (milk/ DMI kg)
ol 4 M8 2 5) B Sy Olekly
(pSAS o Six
0.020 0.120 2.32¢ 2.25% 2.20° 2.04° 1 weeks after calving
’ ' ' ‘ ' ' Ologl 5l oy ol anda
0.040  0.100 2.34° 2.10° 2.00° 1.96" 2 weeks after calving
. . : . : : Oboals 31 day p g axin
. b b b 3 weeks after calving
0.010 0.110 217 1.87 1.78 181

Olazly ) day p g i

(P<A/10) 3,15 5 g5 65 me SN aglie Sy b LaepRils o sy p 5" °
2 PThere is no significant difference in each row between the meanings with similar letters (P>0.05).
AL o a5 ey 55 cp gt ie (05 o e Sl s 5 el B COA ol Juld 1636 6555 slagdie
*Micronutrients of the fresh period include vitamins A, C, E, niacin and minerals copper, selenium, zinc, magnesium,

chromium, potassium, and sodium.
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Table 5- Effect of micronutrients on milk composition

13036 slasls
Fresh cows
Sre sy ssl- sy Gt Sdre g o>
(st o 59) (5636 o,59) ol sl ey o L s
T SEM Micronutrient Mi;ronu;rient (Micronutrient - ’Mu s
value supplement SUplement supplement (Control) Composition of milk
(transition (fregﬁ eriod) (close up
period) P period)
(M)J) 5
Fat (%)
«is 1 weeks after calving
0.787  0.2034 3.792 3.607 3.898 3.743
Oyl 3 day Jl
«is 2 Weeks after calving
0.943  0.2217 3.613 3.475 3.562 3.445
Oleals 5l day g5
3 weeks after calving
0.804  0.1347 3.910 3.508 3.898 3.493 Sl »
Olazl) Sl doe p g 22
(4o ,3) on5 5 » Protein (%)
1 weeks after calving
0.093 0.4324 3.333 3.188 3.282 3.168 L iy
Olealy 51 day J sl azn
2 weeks after calving
0.150  0.3620 3.150 3.253 3.160 3.147 L iy
Ozl 51 Ay pod axer
3 weeks after calving
0.083  0.0477 2.992 3.097 3.178 3.070 ol ol e .
Clazl) Ol Ay p g L2B
(4s,3) 55V Lactose (%)
1 weeks after calving
0.266  0.0523 4.827 4.822 4.913 4.762 sl 3l o Ul <cia
2 weeks after calving
0.120 0.0421 4.730 4.845 4.728 4.828 e =
Ologly Sl dny p s anin
3 weeks after calving
0.480  0.0800 4.697 4.737 4573 4.720

Olagl3 31 s o i

(P>2/00) 5,105 5.4 5 505 gmn SN caslin By b bapKilin o sy g s 2P

%" There is no significant difference in each row between the meanings with similar letters (P>0.05).
AL e R 5 (p:.wl:a1 ngJS PR (SI) sf}:.J.w (ot e 5 ewls B C A bl Jols 15056 0595 ‘5\.&‘5;\#}”&
*Micronutrients of the fresh period include vitamins A, C, E, niacin and minerals copper, selenium, zinc,

magnesium, chromium, potassium, and sodium.
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Table 6- Effect of micronutrients supplementation on rectal temperature and body weight
changes in the first three weeks after calving

Fresh cows!;e ;b s s8

Sre s 5o ke o Sre s s
o (Gl oy 93) (3036 0,35) (ol oWl o) 03) dals e
value SEM I\Q:Jcrolr:ggﬁ?t Micronutrient l\g:jcrolrélﬂg?t (Control) Variable
pprem supplement PP
(transition (fresh period) (close up
period) P period)
Rectal temperature (°C)
(18 fla a2 3) o555 los
b b b 1 weeks after calving
0.001  0.0818 38.75 38.75 38.73 39.20° ol sl
Olealy 51 day sl azen
2 weeks after calving
0.238  0.1536 38.77 39.05 38.93 38.62 Sl sl .
Olazly 5l oy p g2 alan
3 weeks after calving
0.759  0.1253 38.47 38.52 38.52 38.35 Slols 3l e .
Olaal)y Ol Axg p g a2d
O O35 D i
Body weight changes(kg/w)
b b b a 1 weeks after calving
0.023  0.1748 -8.50 -8.00 -8.33a -8.83 lesls 51 o U asin
2 weeks after calving
0.1863  0.105 -8.50 -8.12 -8.32 -8.66 Sl sl .
Olazly 5l oy p g2 alan
3 weeks after calving
0.3227  0.849 -7.00 -7.00 -7.33 -7.33

Olagl3 31 s p o i

(P> +/:0) 3515 3 5 (513 e S calie Gog i L LaoSilon o sy 2 5

b

b There is no significant difference in each row between the meanings with similar letters (P>0/05).
A3l s 5 iy 035 s ine (S oo e Ul 5 el B LCOA el ol a3l 655 slagdne s’
*Micronutrients of the fresh period include vitamins A, C, E niacin and minerals copper, selenium, zinc, magnesium,

chromium, potassium, and sodium
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