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Article Info ABSTRACT
Article type: Background and Objectives: The quality and quantity of water
Research Full Paper consumed are among the most important factors affecting feed

intake and physiological welfare of animals that impact feed
efficiency. Despite the vital importance of water, little information
is available about the effects of different water sources or qualities
on feed intake and performance of dairy cows. This study
hypothesized that reducing water hardness through reverse osmosis
may have a positive effect on the performance of high-yielding dairy
cows. The aim of this study was to investigate the effect of reducing
water total dissolved solids (TDS) through reverse osmosis
compared to well water on feed intake, milk production and
composition and blood parameters of high-yielding dairy cows.

Article history: Materials and Methods: 16 cows (in their 2" parity) with an
Received: 26/07/2025 average DIM of 122 + 2 and an average milk production of 44 + 1.2
ii‘é'es:t‘;a%/%g@%; kg per day were assigned to the experimental treatments. The
' experimental treatments included well water with high TDS (1955
mg/L) and reverse osmosis purified water with low TDS (404
mg/L). The experiment was conducted in a completely randomized
design with 2 treatments and 2 experimental periods (8 cows per
treatment). The experiment was conducted over two 28-day periods,
including 21 days of adaptation and 7 days of sampling. All cows in
the experiment consumed the same type of diet with the same
amount of energy and protein. Cows were housed in individual pens
and had free access to water and feed. Statistical analysis of the data
from this study was performed using the Mixed procedure in SAS
(2002) statistical software version 9.1. Means were compared using
the Tukey test.

Results: The pH of the well water (7.75) was more alkaline than the
purified water (7.10), and the reverse osmosis method caused a
decrease in pH. The electrical conductivity of well water (dS/m 3.2)

Keywords: was significantly higher than that of treated water (dS/m 0.59). The
Milk production mineral salts (Ca, Mg, Na, Cl, HCOs, SO4) in well water were
Reverse osmosis significantly reduced after treatment. TDS (1955 mg/L) and nitrate
Total dissolved solids concentration (3.9 mg/L) of well water after treatment reached 404

Water purification and 0.84 mg/L, respectively. Cows consuming well water (25

kg/day) consumed significantly more dry matter than the treated
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group (23.79 kg/d), but there was no significant difference in milk
production between the two groups (41.59 vs. 41.30 kg/d, P=0.79).
Milk fat percentage in cows consuming well water (3.43%) tended
to decrease compared to purified water (3.72%) (P=0.06), but
protein, lactose and daily production were not significantly different.
Feed efficiency in cows consuming reverse osmosis purified water
was significantly higher than that in the well water group. Blood
parameters were not affected by the treatment.

Conclusion: In general, purification of well water by reverse
osmosis significantly improved water quality and made it more
suitable for dairy cattle consumption. Consumption of purified water
by high-producing dairy cows had no effect on milk production and
blood parameters, but milk fat increased and with reduced feed
intake, improved milk production efficiency, indicating improved
nutrient utilization.
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Table 1. Ingredients and nutritional content of diet (DM basis)

(1) x> Ingredient composition 1, = .l 3!
7.0 Alfalfa hay 4, 5l
24.0 Corn silage 3 3.
4.0 Wheat straw ¢.5 ols
18.0 Corn grain <5 «ls
18.0 Barley grain ;- «is
13.0 Soybean meal L ;.. als
4.0 Extruded soybean grain s z.s1 L s il
5.0 Meat meal =25 ;55
2.0 Fat powder ' _ ~ ;5.
1.0 Calcium carbonate ,..ls =ty s
2.0 Sodium bicarbonate .., . 55>
0.5 NaCl plb s
0.7 Mineral vitamin premix * joaes s asley oS
0.5 Magnesium oxide .. ;s 4.5
0.3 Toxin binder ,ub s 5
(1o3) gdse 5150 Nutrient composition (%)
49.30 Dry matter i osls
92.10 Organic matter i ol
1.67 Net energy for lactation, Mcal/kg * s .5 L2l 5
17.00 Crude protein o= .55,
5.90 Fat .~
29.20 Neutral detergent fiber _zs sa i 3 el U
43.20 Non-fiber carbohydrates * ¢ ;. & <l da s S

Ly =ve Crae =110 O =A0T C Ve =T (o pm dowl 2 S5kST0 ) (o5l i 5o —)
Fat powder contained (g/kg of fatty acid) 35 of C14:0, 856 of C16:0, 12.5 of C18:0, and 70 of C18:1 cis-

9.
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2Composition: 50 g/kg of Ca, 11 g/kg of Mg, 5 g/kg of Mn, 15 g/kg of Zn, 3 g/kg of Cu, 0.15 g/kg of I,
0.05 g/kg of Co, 1,400,000 1U/kg of vitamin A, 300,000 1U/kg of vitamin D, and 15,000 1U/kg of vitamin
E, 1.25 g/kg butylated hydroxytoluene as a synthetic antioxidant.
3Calculated according to NRC (2001).
Jse 2 b oddacnls'ASh) +/ NDF +7 EE +7. CPY/. (. _3Ul & slaclawnp S= Voo =

“Calculated by NFC = 100 — (NDF + CP + EE + ASH) equation
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Table 2. Chemical composition of well water and water treated by a reverse 0smosis system

dﬁ‘w ¢ BL’; u‘ eldnal u‘ Lsﬁgb)‘.)u‘ AK.:.«.) )13.2.»
; Lo
ol Uk Well Treated Gauge ltem
P-value SEM  Water water
0.05 0.09 7.75 7.10 pH meter 3330, Jenway pH
Electrical Conductivity EC (dS/m S el
0.01 011 230 0.59 Ohm meter 644 (dS/m) S eslaa
0.01 532 180 32 Titration Ca*? (ML) (2, o5 k) oS
002 466 8640 1560 Titration Mg ™2 (ML) Gl o5 o)
001 726 345 82.80 Flame photometry Na*! (Mg/L) (el ¢S k) mte
001 11 682 149 Titration CI (Mg/L) (o) » ¢ 5 ko) Jis
" Y e
001 443 403 61 Titration (2 05k s
HCO3! (mg/L)
0.01 455 240 62.40 Spectrophotometry SOsZ (MQIL) (13 5 p 8 o) DAy
" g > sl
0.01  11.33 1955 404 TDS meter (5 2 p S k) dofoms el oo
TDS (mg/L)
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Table 3. Dry matter intake, milk production and composition of Holstein cows given well water and water
treated by reverse osmosis method
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Table 4. Blood parameters of Holstein cows given well water and water treated by reverse osmosis method
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