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Table 1- Ingredients of experimental diets (basis of % DM)

Ingredients Treatments!
1 2 3 4 5 6 7 8 9 10 11 12
Corn silage 46.66 46.66 46.66 46.66 46.66 46.66 46.66 46.66 46.66 46.66 46.66 46.66
Barley grain 5.83 5.83 5.83 5.83 5.83 5.83 5.83 5.83 5.83 5.83 5.83 5.83
Corn grain 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Soybean meal 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
Sugar beet pulp 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Wheat bran 32.66 32.66 32.66 32.66 32.66 32.66 32.66 32.66 32.66 32.66  32.66 32.66
Wheat straw 11.66 11.66 11.66 11.66 11.66 11.66 11.66 11.66 11.66 11.66 11.66 11.66
Salt 0.214 0.214 0.214 0.214 0.214 0.214 0.214 0.214 0.214 0.214 0.214 0.214
Urea 0.0055 0.0048 0.0052 0.0045 0.0059 0.0021 0.0055 0.0023 0.0065 0.0006  0.0059 0.00015
vit. permix® 0.5204 0.5204 0.5204 0.5204 0.5204 0.5204 0.5204 0.5204 0.5204 0.5204  0.5204 0.5204
Calcium chloride  0.00477  0.00477  0.00477  0.00477  0.00477  0.00477  0.00477  0.00477 0.00477 0.00477  0.00477 0.00477
Calcium carbonate  0.02105  0.02106 0.0084 0.0084 0.0213 0.02127 0.0042 0.00415  0.02152 0.0215 - -
CsSw? - - 0.017 0.017 - - 0.0229 0.0229 - - 0.0289 0.02888
HS® 0.0115 0.0115 - - 0.0155 0.01548 - - 0.01942 0.0194 - -
HP* 0.00186 - 0.0018 - 0.0092 - 0.0091 - 0.01658 - 0.0164 -
NHP® - 0.00423 - 0.0024 - 0.01198 - 0.01183 - 0.0216 - 0.02134

Each treatment from 1 to 12 containing two sources of sulfur and phosphorus, and one level of DCAD. in all treatment the ratio of phosphorus to sulfur was fixed to
1.73 (NRC,2001). 2CSW: calcium sulfate hemihydrates. 3HS: sulfuric acid. “HP: Phosphoric acid. *®NHP: ammonium phosphate monobasic.®permix including: standard

commercial mix of Fe, Mn, Zn, Se, Cu, I, and Vitamins of A, D3, H,, B1, B, B3, Bs, Bs, Bg, B12, K3, and Antioxidant.
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Table 2 — Chemical composition of experimental diets

composition Treatments
1 2 3 4 5 6 7 8 9 10 11 12
NE. (Mcal/kg) 144 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44 1.44
ME (Mcal/kg) 231 231 2.31 2.31 2.31 231 231 231 231 231 2.31 231
CP (%) 12.46 12.46 12.46 12.46 12.46 12.46 12.46 12.46 12.46 12.46 12.46 12.46
ADF (%) 24.5 245 245 245 245 245 24.5 24.5 24.5 24.5 245 24.5
NDF (%) 50.8 50.8 50.8 50.8 50.8 50.8 50.8 50.8 50.8 50.8 50.8 50.8
NFC (%) 28.2 28.2 28.2 28.2 28.2 28.2 28.2 28.2 28.2 28.2 28.2 28.2
Ca (%) 1.76049 1.76097 1.76101 1.76109 1.76107 1.76029  1.75945 1.75781 1.76046 1.7603 1.76078 1.76084
Na (%) 0.18905 0.18907 0.19054 0.19056 0.18668 0.18677  0.18869  0.18879  0.18428  0.18446  0.18682 0.18698
K (%) 0.75823 0.75831 0.76419 0.76427 0.74865 0.74908 0.75676  0.75718  0.73909 0.73982 0.74927 0.74993
Mg (%) 0.18514 0.18515 0.18659 0.18661 0.18280 0.18290 0.18478  0.18488 0.18046  0.18046  0.18295 0.18311
Cl (%) 0.96002 0.96009 0.96517 0.96524 0.95174 0.95211  0.95875 0.95911  0.94348 0.94411 0.95227 0.95284
P (%) 0.85900 0.85925 0.86334 0.86481 1.08078 1.08138 1.08649 1.08629  1.30390 1.30519 1.30895 1.30954
S (%) 0.50087 0.50088 0.50156  0.50157 0.63001 0.62942  0.63067 0.63073  0.75654 0.75600 0.76197 0.76164
acEﬁ/[l)go;;DM) 566 566  -566  -5.66  -11.33  -11.33  -1133  -11.33  -17 17 17 17
2DCAD4
(MEg/100gDM) -31.07 -31.07 -31.06 -31.06 -39.20 -39.21 -39.20 -39.20 -47.27 -47.23 -47.49 -47.46

'DCAD6 (MEg/100gDM) = (Na+K+0.15Ca+0.15Mg) - (CI+0.25+0.3P) (Goff et al. 1997). 2DCAD4 (MEg/100gDM) = (Na+K) - (CI+S) (Wen-xuan et al., 2013)



VeV Lo /Y 05leds YV als / cald pole (gba jimngly ay i

vy She wdbly b as Y-

T O gesSae dhaly aas oo (LAS Y Jgua claalin
IR S a5 Jaeailly il 4 G Lo 5 saedS

il o
54 sss Y5 Sl ke V1YY DCAD (l,ls 0 Llas
st als o5 5l s vl 5 Ko s sl gy 55T olie
S 15 80 @b gl plis € alasl 5 ap
—o Sl oanl e (RAS Gy (WS o e
el S8 e Hlas Gl o ST Gabs (pl 5l sk
Oorubs Sl el VY o a5 58 IS 5 T le)y o
mle PH oo ciuledT slaslas ol asb oo by
olssire AR ol sSNNY (Lo Lo Lad8 el
PH (it 5wl sSOIY Gl o .(p<0.05) wiizls
—\V DCAD (ssla VY [las & by wla pbe
5 psdsel olivd pie 9o 51 T 5o 4S il (Y15 S L
ool s U)ol snd sulsil 4_37‘;_33 PPN CH Lo
2 1 Sl s 5l Galile s 4w 31 (V44Y)
S0 S saalie 0o S dewlio il slasK slas ua
Sotad Sl (Sl LS ola slasna wan
sLaaeail<e L 3lS € s LaglS Hu il Sulglie
S 808 GBS Griged Sadige Ol (ol 5t
lassua Gushd b ol S o o 5 5l PH ol
G olidas o € ol 0 e B b el alS gl
21 Saa 58 s sl OIS = e 315 daalas
09 (s 0 s daulane (g i Hlga 5 4 dolas (ulal
Ol raie b dolae Gulad 5y yala 3485
PH L 2alS 550 Lol uls 51,8 S 15 sual ey gl
Lo ol O b oo snat clalllas fpl @l b wasin
0 lasi 5o sarel Saal pare sladeSe Sl 4 a3
GEalS 5 usa 580 5l g s 4 B3 olebu o
ol S G s8 Glaa il sals s Sl | (5080 bl
A oked et 5o (VY slas) clale 0 5YL b aaal & 50

S g bl

38 axl gl s Lajlasi Ga g 81 &l

celas VY- (boys 5K ads Wy, ) Jeels mlm
ool 5ol sad suls GLES Y Joua o Gl SO
3 dhmls glaais 5iads slajial )l suel cruss @l
sla, St Sl e ol ,sb cas 38 wlg
SE s Jaelly Cpoide w8 K I8 cdules]
© bsise (V) spedd BB gl se 63 4 (Sl sle)
S 50 OV 5 SIks -0/77 DCAD s sl ) Llass
wl 5 Sl wl pie g0 ) T Gasl Sa
OhEe Gpasiti LU Bub s s oell S sil g
el \Ye Lo gadd s S8 S 5T ple)y 5o J8 wil s
Bl 59w V las fped 4 bsise 50 O sl S
s Y15 Sl AV /YY DCAD placs (sl ls 0 Hlass
GRS (Soed el 5 S 6l g wasl e g9 5 sa
oS 53a33 B (gl e s (6151 4 OB a5 Sy
23 s 58 G iomb o (B Oled bu HE Wl 5) Gl
Sl s peladal s s il ¢ sl SO caelu VY -
~Slslie AV DCAD el L V- 5lass o 5aad3 25
wd e s ssla K32 sule 2 £ 100 s ¥l
£ oS 5 Sodbgie aigel Slind 5 Ko 08l e
Y5 Sl ka —0/10 DCAD haca L Llass ,o 5uads
ol 5 las aral ol s pie 59 51 sad (uels
Gad @ G Glod b sualie Sidbigie a gl
La a1 See callad o« (pla) (fiay SIS w55 Jaeusly
Vo obasi 50 5 oYL E Hlas 5o (L) ey oo JBlaa
Oley sl 581l sl alaial s sa 41 juulis 0 1S
Sl g cula o ea 40 S Haeads G Kl 15 oo 15 T
ol oAl cmala nlnly il o 1S Gl auK
culla € St sl 5 Sl sl 4 cos
g Ol 5wl ol Sk ae wsls (YL

.(Y’\\ Q‘)&AJ&‘J)MQJA&Q@JAJJ@‘W



" Sosr balpd )3 4SS o35 Sl Shg 2 Suid Syl oy ) a8l = fas] Gl 5 sl laJeSe il

onlad & ) sl padld (i385 JeSe g5 (S

.JJ‘KL;O
Table 3- Gas production kinetics of experimental diets containing different DCAD value and sulfur
and Phosphor sources
Source Parameters
treatment DCAD Gas’
(MEq/lOOg) Sl PZ V3 K4 T0.55 GO.SG
1 -5.66 HS HP 95.286° 0.055°¢ 12.629° 47.643? 61.3372
2 -5.66 HS NHP 93.619 0.055°¢ 12.599¢ 46.809° 59.366"
3 -5.66 CSW HP 94.319% 0.052¢ 13.320° 47.159% 58.857¢%%
4 -5.66 CSW NHP 95.217%® 0.050°¢ 13.8082 47.608% 58.666¢
5 -11.33 HS HP 84.7159 0.058" 11.882¢ 42.3579 54.653f
6 -11.33 HS NHP 92.493« 0.058° 11.897¢ 46.246™ 59.647b¢
7 -11.33 CSW HP 88.218¢ 0.054¢ 12.836° 44.109¢ 55.611
8 -11.33 CSW NHP 93.507%¢ 0.052¢ 13.215° 46.753" 58.410¢
9 -17 HS HP 93.784°%¢ 0061® 11.416° 46.892 61.286%
10 -17 HS NHP 86.335 0.062? 11.261° 43.167 5.6664°
11 -17 CSW HP 91.470¢ 0.055°¢ 12.653° 45,735¢ 57.870%
12 -17 CSW NHP 94.483%* 0.056° 12.342% 47.241%® 60.1523¢
SEM 0.330 0.0002 0.060 0.165 0.294
P 0.136 0.0001 0.024 0.068 0.121
S 0.0001 0.0001 0.0001 0.0001 0.0196
DCAD 0.0001 0.0001 0.0001 0.0001 0.0001
P value PxS 0.0001 0.0003 0.0005 0.0001 0.0001
DCADxP 0.0001 0.0001 0.0001 0.0001 0.0001
DCADxS 0.0001 0.0001 0.0001 0.0001 0.0001
DCADxSxP 0.0001 0.0018 0.0002 0.0001 0.0001

* Values with different letters in each column are different significantly for DCADxSxP effects (p <0.05).
Sulfur sources. ? Phosphorus sources. 2 Potential of gas production from substrate fermentation. 4 The rate of
gas production. ® The Time that gas production reach to half of V. 8 Gas production at Tos. "The volume of
produced gas in 120 hours Incubation HP: Phosphoric acid. HS: Sulfuric acid. NHP: Ammonium phosphate
monobasic. CSW: Calcium sulfate hemihydrates. Experimental treatments included : Treatment (1): Phosphoric acid
+ sulfuric acid + (-5.66) Treatment (2): Phosphoric acid + Sulfuric acid + (-11.33) Treatment (3): Phosphoric acid + Sulfuric
acid + (-17) Treatment (4): Phosphoric acid + Calcium sulfate hemihydrates + (-5.66) Treatment (5): Phosphoric acid +
Calcium sulfate hemihydrates + (-11.33)Treatment (6): Phosphoric acid + Calcium sulfate hemihydrates + (-17)
Treatment (7): Ammonium phosphate + Sulfuric acid + (-5.66) Treatment (8): Ammonium phosphate + Sulfuric acid + (-
11.33)Treatment (9): Ammonium phosphate + Sulfuric acid + 17- Treatment (10): Ammonium phosphate + Calcium
sulfate hemihydrates + (-5.66) Treatment (11): Ammonium phosphate + semi-aqueous calcium sulfate (-11.33)
Treatment (12): Ammonium phosphate + Calcium sulfate hemihydrates + (-17).
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Table 4- In vitro ruminal pH related parameters of experimental diets containing different DCAD value and
sulfur and Phosphor sources

Source Time
treatment DCAD Total Area(cm?) under
(MEg/100g) st P2 12 24 48 72 3 the curve of
P rumen pH
1 -5.66 HS HP 6.585®  6.576 6.611 6.600 6.593 2.196%
2 -5.66 HS NHP  6.625%  6.630 6.615 6.576 6.612 2.206°
3 -5.66 CSwW HP 6.563*  6.628 6.650 6.520 6.589 2.201%
4 -5.66 CSW NHP 6.625®  6.595 6.608 6.610 6.609 2.202%
5 -11.33 HS HP 6.560° 6.550 6.568 6.566 6.561 2.186°
6 -11.33 HS NHP  6.578%  6.546 6.585 6.550 6.565 2.188%®
7 -11.33 CSW HP 6.633*  6.571 6.601 6.585 6.597 2.198%
8 -11.33 CSW NHP 6.610*  6.565 6.610 6.573 6.588 2.195%
9 -17 HS HP 6.564®®  6.536 6.566 6.560 6.558 2.189%®
10 -17 HS NHP  6.615®  6.603 6.621 6.580 6.605 2.202%
11 -17 CSW HP 6.630®°  6.630 6.606 6.558 6.607 2.205%
12 -17 CSW NHP  6.677° 6.561 6.558 6.570 6.590 2.196%
SEM 0.023 0.022 0.018 0.020 0.011 0.0039
P 0.0205 0.9145 0.9191 0.3360  0.1145 0.1761
S 0.0144 0.1664 0.3120 0.8182  0.0281 0.0131
DCAD 0.2508 0.0079 0.0431 0.7861  0.0148 0.0036
P value PxS 0.0053 0.0176 0.0197 0.1328  0.0227 0.0017
DCADxP 0.0369 0.8868 0.4789 0.2724  0.0410 0.0284
DCADxS 0.0100 0.8531 0.3033 0.3268  0.0091 0.0058
DCADxSxP 0.0416 0.117 0.2083 0.0855  0.1243 0.0167

* Values with different letters in each column are different significantly for DCADxSxP effects (p <0.05). *
Sulfur sources. 2 Phosphorus sources. 3Total pH: Acidity changes after removal of the effect of time over the whole
incubation time due to experimental factors. HP: Phosphoric acid. HS: Sulfuric acid. NHP: Ammonium phosphate
monobasic. CSW: Calcium sulfate hemihydrates. Experimental treatments included : Treatment (1): Phosphoric acid +
sulfuric acid + (-5.66) Treatment (2): Phosphoric acid + Sulfuric acid + (-11.33) Treatment (3): Phosphoric acid + Sulfuric
acid + (-17) Treatment (4): Phosphoric acid + Calcium sulfate hemihydrates + (-5.66) Treatment (5): Phosphoric acid +
Calcium sulfate hemihydrates + (-11.33)Treatment (6): Phosphoric acid + Calcium sulfate hemihydrates + (-17)
Treatment (7): Ammonium phosphate + Sulfuric acid + (-5.66) Treatment (8): Ammonium phosphate + Sulfuric acid + (-
11.33)Treatment (9): Ammonium phosphate + Sulfuric acid + 17- Treatment (10): Ammonium phosphate + Calcium
sulfate hemihydrates + (-5.66) Treatment (11): Ammonium phosphate + semi-aqueous calcium sulfate (-11.33)
Treatment (12): Ammonium phosphate + Calcium sulfate hemihydrates + (-17).
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Table 5- effects of different levels of DCAD and anionic sources on ammonia nitrogen (mg/dl) during the

incubation times

Source Time(h)
treatment DCAD Total Area under the
(MEg/100g) st p? 12 24 48 72 NITE curve of
3
rumen NH;

1 -5.66 HS HP 21.078 26.409 33.682%®  36.502 29.418 9.385
2 -5.66 HS NHP  20.990 25.896  31.495®®  39.859 29.560 9.271
3 -5.66 CsSw HP 24679 25581  36.834%  32.051 29.786 9.659
4 -5.66 CSW NHP 20.160 23.627 30.398° 40.101 28.572 8.837
5 -11.33 HS HP 20471  23.751  36.210®  37.042 29.369 9.235
6 -11.33 HS NHP  18.934 26.084 32.585%® 35036 28.160 9.013
7 -11.33 CSwW HP 20.699 25457  35.435%  37.491 29.770 9.422
8 -11.33 CSW NHP 20.114 27.606  35.081®®  37.064 29.966 9.594
9 -17 HS HP 20.206  23.082 37.869? 34.870 29.007 9.177
10 -17 HS NHP 20550 24.755  34.898%  37.084 29.322 9.260
11 -17 Ccsw HP 20.337 24.036  33.481* 35,669 28.381 8.975
12 -17 CSW NHP 19.855 22956 34.323%  34.829 27.991 8.835
SEM 1.481 1.299 1.517 1.856 0.814 0.275
P 0.1860  0.5647 0.0068 0.1130 0.4444 0.2795

S 0.4840 0.8744 0.8222 0.6219 0.8961 0.9834

DCAD 0.2241  0.0717 0.1319 0.5015 0.4287 0.3664

P value PxS 0.4052  0.3349 0.5917 0.6187 0.8162 0.5774
DCADxP 0.5680 0.1751 0.0247 0.0361 0.8887 0.4317

DCADxS 0.7273  0.2269 0.1912 0.4459 0.1838 0.1997

DCADxSxP 0.4296 0.7841 0.0404 0.3389 0.4570 0.3727

* Values with different letters in each column are different significantly for DCADxSxP effects (p <0.05). ! Sulfur sources.
2 Phosphorus sources. 3Total NHs: Ammonia nitrogen changes after removal of the effect of time over the whole incubation
time due to experimental factors. HP: Phosphoric acid. HS: Sulfuric acid. NHP: Ammonium phosphate monobasic. CSW:
Calcium sulfate hemihydrates. Experimental treatments included : Treatment (1): Phosphoric acid + sulfuric acid + (-5.66)
Treatment (2): Phosphoric acid + Sulfuric acid + (-11.33) Treatment (3): Phosphoric acid + Sulfuric acid + (-17) Treatment
(4): Phosphoric acid + Calcium sulfate hemihydrates + (-5.66) Treatment (5): Phosphoric acid + Calcium sulfate
hemihydrates + (-11.33)Treatment (6): Phosphoric acid + Calcium sulfate hemihydrates + (-17) Treatment (7):
Ammonium phosphate + Sulfuric acid + (-5.66) Treatment (8): Ammonium phosphate + Sulfuric acid + (-11.33) Treatment
(9): Ammonium phosphate + Sulfuric acid + 17- Treatment (10): Ammonium phosphate + Calcium sulfate hemihydrates
+ (-5.66) Treatment (11): Ammonium phosphate + semi-aqueous calcium sulfate (-11.33) Treatment (12): Ammonium

phosphate + Calcium sulfate hemihydrates + (-17).
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Table 6- The effects of different levels of DCAD and anionic sources on the invitro DM digestibility during the
incubation times

treatment DCAD Source Time (h)
(MEQg/100g) St P2 0 12 24 48 72 120

1 -5.66 HS HP 0.206 0.561 0.698 0.776 0.795 0.826%
2 -5.66 HS NHP 0.206 0.490 0.667 0.762 0.769 0.8427

3 -5.66 CSW HP 0.206 0.498 0.689 0.762 0.787 0.821%

4 -5.66 CSW NHP 0.206 0.543 0697 0.728 0.774 0.794°

5 -11.33 HS HP 0.206 0.560 0.693 0.772 0.813 0.829%
6 -11.33 HS NHP 0.206 0.560 0.714 0.773 0.799 0.823%

7 -11.33 Ccsw HP 0.206 0.506 0.687 0.764 0.800 0.806%

8 -11.33 CSwW NHP 0.206 0.533 0.693 0.775 0.784 0.821%

9 -17 HS HP 0.206 0.570 0.721 0.755 0.800 0.832%®
10 -17 HS NHP 0.206 0.564 0.682 0.791 0.804 0.828%
11 -17 Ccsw HP 0.206 0.546 0.649 0.759 0.758 0.796%®
12 -17 csw NHP 0.206 0.533 0.693 0.775 0.784 0.821%

SEM 0.014 0.019 0.017 0.014 0.023 0.010
P 0.8590  0.6479 0.8982 0.7344 0.7292

S 0.0417  0.4009 0.1593 0.3300 0.0014

DCAD 0.0800 0.7476 0.3995 0.5550 0.9245

P value PxS 0.0212  0.7928 0.4440 0.5886 0.9929
DCADxP 0.6228  0.5539 0.0983 0.4210 0.6484

DCADxS 0.4513  0.3865 0.6003 0.7745 0.5797
DCADxSxP 0.0936  0.0788 0.6488 0.8619 0.0545*

“Means within same column with different superscripts indicate a tendency to significance for DCADxSxP effects
(P<0.06). * Sulfur sources. 2Phosphorus sources. HP: Phosphoric acid. HS: Sulfuric acid. NHP: Ammonium phosphate
monobasic. CSW: Calcium sulfate hemihydrates. Experimental treatments included : Treatment (1): Phosphoric acid +
sulfuric acid + (-5.66) Treatment (2): Phosphoric acid + Sulfuric acid + (-11.33) Treatment (3): Phosphoric acid + Sulfuric
acid + (-17) Treatment (4): Phosphoric acid + Calcium sulfate hemihydrates + (-5.66) Treatment (5): Phosphoric acid +
Calcium sulfate hemihydrates + (-11.33)Treatment (6): Phosphoric acid + Calcium sulfate hemihydrates + (-17)
Treatment (7): Ammonium phosphate + Sulfuric acid + (-5.66) Treatment (8): Ammonium phosphate + Sulfuric acid + (-
11.33)Treatment (9): Ammonium phosphate + Sulfuric acid + 17- Treatment (10): Ammonium phosphate + Calcium
sulfate hemihydrates + (-5.66) Treatment (11): Ammonium phosphate + semi-aqueous calcium sulfate (-11.33)
Treatment (12): Ammonium phosphate + Calcium sulfate hemihydrates + (-17).
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Figure 1- Linear regression between gas production and dry matter degradability in different levels of DCAD in dry
cow’s diet
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Introduction: Differences between specific anions and cations have a greater contribution to the
physiological performance of animals than their individual effect. The difference between cations and
anions in milliequivalents of the diet is referred to as the cation-anion difference or the anion-cation
balance (Razzaghi 2009). DCAD manipulation by altering blood buffering capacity, improves milk
production in dairy cow (Sanchez 2003). Feeding diets with low DCAD during the Prepartum period is
a practical nutritional strategy to increase blood calcium and produce more milk Postpartum. Diets
containing low DCAD increased the concentration of hydrogen ions in the blood, resulting in mild
acidosis and increased calcium absorption (Moore et al 2000). Decreasing DCAD by feeding anionic
salts lowers blood pH and increases the binding of parathyroid hormone to the parathyroid hormone
receptor on bone, intestinal, and kidney cells (Goff 2004). However, feeding anionic salts reduces
prenatal feed intake due to its bitterness; but it improves postpartum calcium metabolism (Golfert et al
2010). One way to activate postpartum calcium homeostasis is to use DCAD-negative diets in the
Prepartum period. Nutrition High-anion diets, commonly known as "anion-salt diets," have been used to
prevent milk fever for the past 40 years. One possible reason is that dietary metabolic acidosis increases
the tissue response to parathyroid hormone. Therefore, the aim of this experiment was to investigate the
effect of anion source type and anion and cation balance on rumen fermentation parameters in dry cows
in vitro.

Material and methods: This study was done at the Research Farm and laboratories of the Department
of Animal Sciences, Faculty of Agriculture, in University of Birjand, using the ruminal fluid of two dry
Holstein cows with ruminal fistula. In order to investigate the effect of source and dietary anion-cation
difference (DCAD) of dry cow's diet on gas production parameters, ammonia nitrogen concentration(N-
NHs), rumen pH and dry matter digestibility in in vitro condition. Basal diet was prepared based on the
requirements of dry cows. In the next step, concentrations of calcium, sodium, potassium, magnesium,
chlorine, phosphorus and sulfur in the basal diet were determined by atomic absorption spectroscopy and
the DCAD of the basal diet was calculated. After this, the anionic salts of calcium sulfate hemihydrates,
sulfuric acid, phosphoric acid and monobasic ammonium phosphate were added as a percentage of the
diet in solution form to the base diet with a sampler to reach the desired anion-cation balance. The
factorial experiment conducted in a completely randomized design with 12 treatments and 15
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replications. Anionic salts of calcium sulfate hemihydrates, sulfuric acid, phosphoric acid, ammonium
phosphate monobasic and different DCAD levels (-56.6, -11.33 and -17.0 meq/100gDM) were used.
Each treatment was including a DCAD level and a sulfur and phosphorus source that balanced according
to each element ratio in table of requirements. In the next step, the gas from fermentation was measured
based on the modified method of Bloomel et al. (1997). The produced gas pressure was recorded at times
of 2,4,6, 8,12, 24, 36, 48, 72, 96 and 120 hours from the beginning of incubation. The data were plotted
against time and analyzed using the exponential Schofield model (P = v (1-exp (-k (t)))) in the NLIN
procedure of SAS software. At times of 12, 24, 48 and 72 hours after incubation, three vials of each
replicate were removed from incubator and after recording gas production, immediately after opening
the cap, the pH of each vial was measured Using a digital pH meter (Metrohm 727 pH lab). In order to
determine the concentration of ammonia nitrogen after centrifugation of the contents of each vial, 5 ml
of clear supernatant was removed from it and combined with 333 pl of 3 N hydrochloric acid and then
stored at -20 ° C. Phenol and hypochlorite reagents were used to measure ammonia nitrogen and the
adsorption was read by ELISA at 650 nm (Broderick and Kang, 1980). In order to determine the rumen
digestibility of the dry matter, the residues obtained from each vial were oven dried in 60 ° C for 48
hours.

Results and discussion: The results showed that the effects of experimental treatments on gas production
parameters, rumen pH and ammonia nitrogen concentration were significantly different at different
incubation times (p <0.05). The highest gas production potential per fermentable substrate is related to
Treatment containing DCAD level of -5.66, which is supplied from two sources of phosphoric acid and
sulfuric acid. As expected, the total gas production at 120 hours of incubation and also gas production at
tos is related to this treatment. The fermentation rate and time to reach half of the gas production potential
in this treatment is average. Therefore, it can be concluded that this treatment has been able to provide
suitable ruminal buffering conditions for microorganisms due to good results in DM digestibility too.
The highest area below the pH curve of ruminal fluid was related to treatment with DCAD of -5.66,
which was obtained from ammonium phosphate and sulfuric acid sources. The lowest level below the
pH curve of ruminal fluid is related to the treatment containing DCAD -11.33, which is provided from
sources of phosphoric acid and sulfuric acid. The highest ammonia nitrogen production is related to the
treatment containing the anion-cation balance of 170 with two sources of sulfuric acid and phosphoric
acid. Ammonia nitrogen is strongly influenced by the breakdown of crude dietary protein by
microorganisms and the breakdown of the microbial population due to nitrogen recycling under adverse
conditions (Ebrahimi Khoramabadi et al 2015). On the other hand, because the dry matter digestibility
has increased at this time and in this treatment, this increase is probably related to the breakdown of feed
crude protein due to improve fermentation conditions (Eugéne et al 2004).

Conclusion: In general, the use of phosphoric acid and sulfuric acid sources with the anion-cation
balance of -5.66 MEq/100gDM improved the gas production parameters, the rumen pH curve under area,
and the ammonia nitrogen concentration. However, in terms of the effect of anion and cation balance and
anion sources, the reduction of DCAD more than -5.66 MEg/100gDM has no practical justification in
terms of economic and palatability.
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