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Table 1. Feed ingredient of close-up, fresh and early lacataion diets

Diet o .~
(S osle 31 ds3) (Shys osbo
ot B 15036 =B Eeed ingredient (% of DM)
Early lactation Fresh Close-up
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1.00 0.90 3.00 Wheat bran pAS g
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7.62 6.80 253 Soybean meal L g S
1.00 0.90 - Meat meal RS
1.00 0.90 - Fat supplement o S
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1.00 0.90 0.40 Sodium bicarbonate et Sy S
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Table 2. Chemical composition of close-up, fresh and early lacataion diets.

Diet o .~
(K osbe 3l doys) pleand oS 5
2t B et UL chemical composition (% of DM )
Early lactation Fresh Close-up

51.9 51.4 54.2 DM it osle
17.8 17.7 14.6 CP Pt S
55 4.1 3.1 EE Sl esbas
371 371 34.2 NFC SU L Slaay S
32.0 325 38.3 NDF S ek 3 e B SU
7.6 8.5 9.8 Ash Sl

0.9 0.8 1.2 Ca (eelS

0.4 0.4 0.4 P s

03 03 0.4 Mg (2

1.1 1.1 1.0 K ol

0.4 0.4 0.4 Se (mg/kg DM) (it osle 58 5 p S ) sl
159 155 185 Fe (mg/kg DM) (Kot osle AS 53 ¢ 5 k) 8

87 88 59 Zn (mg/kg DM (e osle 4hS 53 p 8 ) 535

19 18 15 Cu (mg/kg DM) (ot osle AS 3 p S he) e

58 56 45 Mn (mg/kg DM) (o osle 4S 3 p S k) 380

17 17 16 (S osle o S5kS 50 5 JBKG) (2o (el (55

NEL (Mcal/kg DM)
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(285 5 el

CP = Crude protein; EE = Ether extract, NFC = None fiber carbohydrate = 100 — (%NDF + %CP + %EE + %ash),

NDF = Neutral detergent fiber

MaximumTHI = (0.8 x maximum T +
(minimum RH(%)/100) + (maximum T — 14.4)
+46.4)

el S Mean THI (Laadsbes ol s

:mean RH Le> . Sle mean T oo b, — &)l >

Sl Maximum THI « s by Sl

M

e 53 15 d Ssby 5 Lo 4l slaesls
PRS- SOV PV CCIW I B S EN]
Jsdr) Cusb, — ool = jarls Sl 5 (Sl

(W) A alme 5 sladdsbae ulidl o (F

Mean THI = 0.8 x mean T + (mean RH(%)/100)
x (mean T — 14.4) + 46.4)
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Table 3. Tempreature, relative humidity and temperature-humidity index of experimental area.

sarls Sl el LSk JEn ok Ly Sl _
Cosb ol - L. . s sk - b uolee oL
. A S s sk, Maximum o
Maximum — iean THI Minimum RH(%)  Mean Tee)  MeanT(C) Mont
THI RH(%)
Cigesl
68.27 59.17 18.77 29.58 24.85 15.49 =
May
sls =
72.31 62.36 7.63 14.87 30.65 18.96 7
June
76.76 67.37 5.93 12.87 36.10 24.35 =
July
sls
78.20 69.28 5.83 8.58 37.80 26.99 4
August
76.24 67.14 7.77 10.70 35.07 24.35 i
September
T, temperature; RH, relative humidity; THI, temperature—humidity index.
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Table 4. Effect of vitamin C and copper injection on body condition score and dry matter intake of transition

dairy cows.
P-value +VitC -VitC |
SEM s
VitC*Cu  Cu  VitC +Cu -Cu +Cu -Cu Parameter
S50 S YY Sy Sh Candg o e
055 075 098 008 347 355 352 350 oo TN 50 St e
Body condition score at d 21 prepartum
s e G Cand e e
078 047 070 007 317 320 317 325 N D I3 ek e e
Body condition score at parturition
£ ‘ 1 . Yt. . - . N .
034 027 046 003 292 284 28 285 LA et A
Body condition score at d 30 postpartum
(015 555 6 03 500 YY) 5D Gk Lomds o0l i
012 018 004 003 -028 -027 -035 -0.25 Body condition score change (from d 21
prepartum to parturition)
(DRl 31 Yo B G2l 505 5D S Sandg o0l e
parturition to d 30 postpartum)
155 53 oS S (5l 3l day el YE) (St sl
020 017 019 083 942 1170 1160 1170 %2155 oRblin ool T Sis s S

Dry matter intake (24 h after calving, kg/d)
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Table 5. Effect of vitamin C and copper injection on milk production and composition of transition dairy cows.

P-value +VitC -VitC L
SEM ol
VitC*Cu Cu Vit C +Cu -Cu +Cu -Cu Parameter
Milk production (Kg/d) (s, 55 ¢ SshS) o3 L

0.59 0.67 056  1.96 3449 3426 3456 3637 d7lactation s sV s,

0.98 0.61 010 320 3712 3873 4220 4369  d30lactation as.sve 55,

0.90 0.77 047 322 3690 3812 39.46  39.97  d60 lactation s,z 55,

0.07 0.77 0.37 340 3428  39.15 4295 3619  d90lactation as.z4: s,
(o)) o 2

0.81 0.40 018 019 349 3.70 3.80 391  dT7lactation .5V 5,

0.86 0.52 086 014 341 3.30 341 335  d30lactation e,.2¥: 5,

0.23 0.75 098 012 347 3.36 332 350  d60lactation ss.27: 55,

0.06 0.30 027 013 372 3.35 334 345  d90lactation _as.s4: 5,
(Mo 33) o 5 5

0.25 0.38 032 025 307 3.15 360 310  dT7lactation a5V s,

0.16 0.80 0.84 008 337 3.23 3.28 337  d30lactation _as.ave 55,

0.16 0.26 046 011  3.37 3.09 330 333  d60lactation s,z 55,

0.25 0.09 0.07 009  3.44 3.33 3.17 326  d90lactation _as.:4- 55,
(Ao y3) o 393N

0.60 0.21 046 012 477 4.69 474 453  dT7lactation a5V,

0.48 0.40 051 014 490 4.69 490 488  d30lactation e v s,

0.98 0.60 093 018 485 4.95 487 496  d60 lactation _as.s7: 5,

0.73 0.50 078 018 512 4.95 501 495  d90lactation _es.:54: ;5

(4o 33) ot r Osds ol 3l 5o ¢ oomee

0.37 0.90 048 021 954 9.76 959 943  dT7lactation a5V s,

0.57 0.89 076 023 950 9.40 950  9.60  d30lactation _as.sv s,

0.43 0.72 080 024 970 9.60 9.60  9.83  d60lactation a7 ;5

0.86 0.97 008 025 1000 10.05 9.62  9.60  d90lactation _as.s4: ;5
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Table 6. Effect of vitamin C and copper injection on red blood cell count, hematocrit and hemoglobin
concentration of transition dairy cows.

P-value +VitC -VitC ol g
VitC*Cu Cu Vit C SEM +Cu -Cu +Cu -Cu Parameter
Red blood cell count (10%/mm®) (nSe o oo 530 a5 slad s slass
0.52 0.73 047 016 614  6.19 6.37 6.20 d20prepartum i3l 13 Y 55,
0.66 0.04 022 032 699 613 6.42 5.84  dParturition URTS
0.79 0.06 052  0.19 6.33  5.88 6.14 580 d 10 postpartum _zis 5l as Ve 55,
0.75 0.88 099 017 6.04  6.07 6.11  6.01  d20 postpartum _:is 5l aa ¥+ 55,
0.90 0.38 057  0.26 6.14 585 594 573 d30postpartum x5l as ¥ 55,
Hematocrit (%) (1s,5) <o S sles
0.64 0.88 065 122 2822 2864 29.40 28,60 d20 prepartum _:i; 5l 43 Y+ 55,
0.45 0.68 026 115 3007 29.62 27.83 29.26 dParturition ol 55
0.34 0.34 067 152 3178 2870 2955 29.61 d 10 postpartum _uis slax Ve 55,
0.06 0.55 012 090 3081 2838 30.35 31.69 d 20 postpartum _uis sl ax Y+ 55,
0.11 0.40 078 093 2967 2886 28.30 30.74 d 30 postpartum =i 5l a5,
Hemoglobin (g/dL) (s 53 ¢ 5) o slS sen

0.93 0.82 009 038 1063 1058 1136 11.24 d 20 prepartum 15 51 J3 Y 55,
0.43 0.29 034 057 1174 1192 10.70 11.80 d Parturition URTY
0.75 0.49 068 072 1150 10.73 10.95 10.65 d 10 postpartum _i5 5l as v+ 55,
0.23 0.22 039 077 1100 10.94 12.65 10.69 d 20 postpartum i 5l ax Y+ 55,
0.45 0.90 070 056 1091 10.40 10.71 11.07  d 30 postpartum _i5 5l ax ¥ 55,
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Table 7. Effect of vitamin C and copper injection on white blood cell count of transition dairy cows.

P-value

+VitC

-VitC

Aol B

VitC*Cu Cu

VitC

SEM

+Cu

-Cu

+Cu -Cu Parameter

White blood cell count (10%mm?®)

(e oo 53 10T) i sl sl

0.45 0.47 082 090 1080 10.82 11.70 1033 d 20 prepartum _zi5 5l J3 Y+ 55,
0.30 0.53 068 074 1101 11.34 12.14 10.85  dParturition S5 s
0.74 0.20 092 087 1218 10.70 11.80 10.90  d 10 postpartum _i5 5l as Vr 55,
0.47 0.29 099 076 1211 1071 1156 1128  d 20 postpartum _is 5l ax Y+ 55,
0.81 0.63 049 082 1236 1215 11.96 1136  d 30 postpartum _i5 5l ax ¥ 55,
Lymphocyte count (103/mm?®) (nSe o hon 5310 7) oo yid 3l
0.07 0.67 087 041 579 509 483 590  d20prepartum i 5l 3 Y 55,
0.13 0.34 046 040 464 568 493 476  dParturition R
0.42 0.21 013 027 531 514 507  4.47  d10postpartum _zis 5lae ) 55
0.43 0.12 006 027 520 548 343 512  d20postpartum _uis 5l ae Ye 55,
0.84 0.16 013 035 504 568 454 503  d30postpartum _uis sl ae ¥ 55,
Monocyte count (10¥/mm?)  (Case e s 531 +") W 550 slins
0.14 0.66 025 006 076 0.89 077 070  d20prepartum 55l J3 Y+ 55,
0.86 0.50 047 007 094 097 087 092  dParturition NUETY
0.34 0.60 0.17 006 090 0.99 0.86  0.83  d 10 postpartum b5 slax Vs 55,
0.23 0.90 016 008 010 0.92 0.78  0.89  d20postpartum _:i; 5l as Y+ 55,
0.15 0.37 045 007 088 084 0.84 102  d30postpartum _ui5 sl ax ¥ 55,
Neutrophil count (10%/mm?®) (e e s 53 1+ ba s 55 sl
0.07 0.07 020 018 381 3.88 447 372  d20prepartum x5l 3 Y s,
0.89 0.76 002 030 501 5.06 408 422  dParturition R
0.68 0.90 003 017 419 408 371 377  d10postpartum b5 slax Ve 55,
0.50 0.30 003 024 435 392 363 355  d20postpartum _ui; 5l as Yr 55,
0.64 0.83 002 029 477 485 420 398  d30postpartum s 5lax ¥ 55,
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Abstract

Background and objectives: Transition period is the period between three weeks before and
three weeks after parturition which is one of the most critical physiological stage in dairy cows.
Decreasing dry matter intake (DMI) and negative energy balance (NEB) potentially weakens
immunity system and increases higher incidence of metabolic and infectious diseases. High
temperature in summer results in heat stress which subsequently reduce DMI and changes
metabolic reaction in lactating dairy cows. Use of some vitamins and minerals such as vitamin
C and copper could reduce negative effects of transition period and heat stress. The aim of this
experiment was to study the effect of injection of vitamin C and copper to transition dairy cows
on milk production and composition and body condition score (BCS), DMI in calving day and
blood cells in summer season.

Materials and methods: Twenty multiparous (second parity, 603.18 + 51 kg BW) and twenty
multiparous (third and fourth parity, 669.05 + 53 kg BW) Holstein cows were used in a
completely randomized block design with 2*2 factorial arrangement. Experiment extended from
40 d before expected calving till 90 d after calving. Experimental treatments consisted of control
(injection of 7 mL of NaCl % 0.9), Vitamin C (injection of 25 mg vitamin C solution/kg body
weight), Copper (injection of 75 mg copper solution/day) and Vitamin C-Copper (simultaneous
injection of 25 mg vitamin C solution/ kg body weight and 75 mg copper solution/day).
Solutions were injected on 20 and 40 d before expected calving, calving day and 20 d after
calving. Maximum temperature-humidity index during the experiment was 68.27 - 78.20. Body
condition score (BCS) changes, DMI in calving day, milk production and composition and
blood cells were determined.

Results: Results showed that BCS, DMI in calving day, milk production and composition on d
7, 30, 60 and 90 after calving and cell blood count except of neutrophil count were not
influenced by simultaneous injection of vitamin C and copper solutions. Blood neutrophil count
on d 20 before expected calving did not affect by injection of vitamin C while as vitamin C
injection enhanced blood neutrophil count on calving day, 10, 20 and 30 d after calving (P <
0.05). Copper solution injection in compare to lack of injection tended to less changes on BCS
form calving day till 30 d after calving (P = 0.06). Red blood cell counts on calving day in cows
receiving copper solution injection were greater in compare to lack of injection (P < 0.05).

Conclusion: Although, individual injection of vitamin C and copper to transition dairy cows
resulted in some changes in blood cell counts but simultaneous injection of vitamin C and
copper to heat loaded transition dairy cows had no considerable effect on milk composition and
production of the first 90 d calving.

Keywords: Copper, Dairy cow, Milk composition and production, Transition period, Vitamin C.
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