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3- Dietary Cation — Anion Difference
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Table 1- Composition and ingredients of experimental diets (basis of % DM)

G EPVEN
Ingredients

' alejl slosles
Treatments!

1 2 3 4

5

6 7 8 9 10 11

4o

Alfalfa

Corn )3 s
silage

Ped &ls

Barley grain
&S ails

Corn grain
by allois
Soybean meal
4y o35 oS
Cotton seed
meal

7.41 7.41 7.41 7.41

17.37 17.37  17.37 17.37

34.27 3427 3427 34.27

18.29 18.29 18.29 18.29

9.73 9.73 9.73 9.73

3.94 3.94 3.94 3.94

S g
Wheat bran
IS allis
Canola meal
PLETY
Fish meal
Ses

Salt

)
JES
vit.permix?
Calcium
carbonate

Os ey Sl S

o 0.0056
KC?

ey Sl S

ARV X e - -
KCS*
MO’

o2 e Sl S
MC*

2.062 2.062  2.062 2.062

0.37 0.37 0.37 0.37

4.68 4.68 4.68 4.68

0.32 0.32 0.32 0.32

0.52 0.52 0.52 0.52

1.02 1.02 1.02 1.02

0.0055 - -

0.0067  0.0066

0.00125 - 0.0012 -

- 0.0029 - 0.00295

7.41

17.37

34.27

18.29

9.73

3.94

2.062

0.37

4.68

0.32

0.52

1.02

0.0118

0.0026

7.41 7.41 7.41 7.41 7.41 7.41

1737  17.37  17.37 1737 1737 17.37

3427 3427 3427 3427 3427 3427

18.29 18.29 18.29 1829 18.29 18.29

9.73 9.73 9.73 9.73 9.73 9.73

3.94 3.94 3.94 3.94 3.94 3.94

2.062  2.062 2.062 2062 2.062 2.062

0.37 0.37 0.37 0.37 0.37 0.37

4.68 4.68 4.68 4.68 4.68 4.68

0.32 0.32 0.32 0.32 0.32 0.32

0.52 0.52 0.52 0.52 0.52 0.52

1.02 1.02 1.02 1.02 1.02 1.02

0.0118 - - 0.018 0.018 -

- 0.0141 0.0141 - - 0.0215

- 0.0026 - 0.004 - 0.004

0.0061 - 0.0062 - 0.0095 -

7.41

17.37

34.27

18.29

9.73

3.94

2.062

0.37

4.68

0.32

0.52

1.02

0.0215

0.0096

(1) oo aslore ploands oS 5
Calculated composition (%)
R0y alls (6551 1.59
(Mcal/kg) NEL, ’
peadglie BB (535
ME (Mcal/kg)
P eon

CpP

2 sl b
Sl 02y 3
ADF

2 sl b
= odusd
NDF

1.59 1.59 1.59

2.51 2.51 2.51

18.3 18.3 18.3

13.7 13.7 13.7

35.1 35.1

1.59

2.51

18.3

13.7

35.1

1.59 1.59 1.59 1.59 1.59

2.51 2.51 2.51 2.51 2.51

18.3 18.3 18.3 18.3 18.3

13.7 13.7 13.7 13.7 13.7

35.1 35.1 35.1

1.59

2.51

18.3

13.7

35.1
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a

e 0192 0192 0192 0192  0.192
a

I”{‘“L“ 1308 1303 1307 1300 1651

v 0418 0414 0417 0415 0496

g

C}f 0795 0795 0795  0.795  0.795

;‘J 0801 0801 0801 0801  0.801

;; d 0345 0345 0345 0345 0345

- uﬁ"j ties

e oallS 150 150 150 150 250

DCAD 3 (MEq/kg)

36.5 36.5 36.5 36.5 36.5 36.5 36.5

1.206 1.206 1.206  1.206  1.206 1.206 1.206

0.192 0.192 0.192 0.192 0.192  0.192  0.192

1.647 1.648 1.644 1.994 1.988 1.989 1.984

0491 049 0493 0578 0573 0577 0.574

0795 0795 0.795 0.795 0.795 0.795  0.770

0.801 0.801 0.801 0.801 0.801 0.801  0.801

0345 0345 0345 0345 0345 0345 0.345

250 250 250 350 350 350 350

ol 005 48,8 1155 )3 b IV e 4 maselty G b )lod dan > ol oy (15515 50 B el S uasiio g ol @it 93 Jald VY BV 1 Lo a0
"Each treatment from 1 to 12 containing two sources of potassium and magnesium, and one level of DCAD in all treatment the ratio of K to Mg was fixed to 4.2 (NRC,2001).
permix including: standard commercial mix of Fe, Mn, Zn, Se, Cu, I, and Vitamins of A, D3,Hz, B1, B2, Bs, Bs, Bs, Bo, Bi2, K3, and Antioxidant.

3DCAD (MEq/KgDM) = (Na+K+0.15Ca+0.15Mg) - (C1+0.25+0.3P) (Goff et al. 1997).
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Table 2- Gas production kinetics of experimental diets containing different DCAD value and K and Mg sources

g b (95 gte g9

ol sl DCAD 2 3 4 5 6
Effects Type of cation v K Tos Gos Gas
source or DCAD
level
150 x mex kes 102.026 4 0.050° 13.832¢ 50.513¢ 61.193'%
250 x mcx kes 101.053 d 0.048% 14.331° 50.5264 60.409¢fehfe
350 x mox kes 100,146 9 0.047  14760°  50.073¢  59.328ehike
150 x mox kcs 105.154 € 0.052° 13.4194 52.577¢ 64.405¢
250 x mox kcs 104.477¢ 0.046° 14.958* 52.238¢ 61.5394f
DCAD X 3 50 guio X pauwlts zuio 350 x mox kcs 101.2634 0.047¢ 14.741* 50.6314 60.102'
150 x mex ke 116.616 0.054* 12.858¢ 58.308* 72.741°
PS7x MS® x DCAD’
250 xmc x ke 95.134¢ 0.050¢° 14.009¢ 47.567° 57.273"
350 x mex ke 104.580°¢ 0.047¢ 14.952* 52.290¢ 61.6874f
150 x mo x ke 110.194° 0.0532 13.117% 55.097° 68.166°
250 xmo x kc 99.514¢ 0.049¢d 14.172b¢ 49.7574 59.663'
350 x mo x ke 106.629¢ 0.049% 14.696° 53.314¢ 63.556°%
SEM 0.515 0.0002 0.077 0.257 0.440
MS 0.0001 0.896 0.180 0.0001 0.0017
PS 0.0001 0.0001 0.0001 0.0001 0.0001
DCAD 0.0001 0.0001 0.0001 0.0001 0.0001
e PSx MS 0.0001 0.0001 0.0001 0.0001 0.0002
P-value PS x DCAD 0.0001 0.0001  0.0001 0.0001 0.0001
MS x DCAD 0.0001 0.0001 0.0001 0.0001 0.0001
PSx MS x DCAD 0.0001 0.0001 0.0001 0.0001 0.0001

"Means within same column with different superscripts differ (P<0.05).
’Gas related to the substrate with fermentation potential in milliliters
*The rate of gas production in time

“The time (h) to reach half of the gas production potential
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sk o 51 52035 Sty (61 (Slturgs 4 byspo 587

olej 53 J5 g 57

el oy 5 )5 Juslsy s & s loj

il (oo e S>3 s s Seo 42375 &5 45 s )3 5 355 il ®
OselsSIl el Y0 0 (sM5 S o

ol g

e e

oz 0358 5 0ol Jols”

The potential of producing gas at the time rate of microorganism degradation is minimal

®The volume of produced gas in 120 hours Incubation
"Potassium source

$Magnesium Source

’Dietary Cation — Anion Difference.

03,8 by (V) e g (s 205l (5L 58 a5 a3
e Jlde a5 olKin b jaie Gldlgw 4 Cowd v juie ST &S
9 0 it (b o5 (lp (g cmlio gue Wil LSS oy
S jl o o daanS T odlyd Canj a8 05057 Ly (V) o)
Ois aS ool s (S lallas .ol yuin Cusglyd Sal

e ST AS 2008 25,8 iy (F) ohlSen 5 @ S

2 B8k loj (Jg )b oYL Lilibl i il S 4 Caws
ol Sl sl (o Fomb mjste deST ke 3 YL 0dgu0x
Al e Jhline (glaseSid 10055 (sl yiall 595 5 DCAD
3055 5 Vg STee H30+ ygmT = 0518 OS] (P<0.05)



VAY 5 095 bl 30 aeSes yuadd (slazminnl 3 9 (5 yuuis 95 03ur DCAD g (igils’ auio i1

LTy o ialS ) aesls an il (edls DCAD o5l
9 Sid odls POP-YY u,bls 9 J|)9> d).\a..o &)ZJ Cuw o) jao
oo eS| 395 e (2350 0)9 (b )3 b (02 )5S
LS o (65 sl AeSi 1D Gl Goy g odd Al Al sl
o sk ST 88 263,8 1608 ol (F) o)San 5 g oS
PH ,80b loj (Jg 3)b (o 5YL pH [iul58] s duw by S o
Sl e o il o Sl o e Ao miie )0 YU 035000y
9 D95 4 Gxe S o PH (25 o o aiie 1 Lol
SV aeSs pH ks 0l S xuie (P<0.05) 5 )b pH i

D) Sl (S maly SliyS 4 Cons

03,5 (0 31 4eSS ) o1 e CalMo 4 4eSll D e (50l

PH (53, 2 592518 golis 9 DCAD (833 £ ghaus 5315
batch culture Cois losaa
DCAD Jlize wlpl S jsb 4 ol conts gl wll p
25 a9 &S baoe PH (59) 2 (oonlis 5 (oo @lio
JSPH Sl (nls pH (ot o o 23955 )b gine PH (fioxie
= ool oL sl slews 3 o PH oy Jg 08l 0
g paolty Ol gie 93 3100 el (Vg (Slske 100 5518
olize (g)lal yLas 5l as 039 sl YV (loj 4> o juke duasS|
Ll & o ol 45 0,L31 YU 53 a5 jghailen (P<0.05) 13 o
A dwl (e ld zols Wbb o b 1) (cpcsllas bylyd 55 yess
i 3] 5 oty S S e o 53 2 45 3l (S 4t

(@ stoils) PH gioxto 125 g 5 (pgmligSil ciliee (sloloj o PHL (U5 PH. (59, 2 (535515 @lio s DCAD cilisio gl ol il y5b —¥ Jgao
Table 3- In vitro ruminal pH related parameters of experimental diets containing different DCAD value and K and Mg sources

ol
Time pH
Q‘)ﬂ DCAD c]‘"" L O%JL{ &0 £ \'J{ pH (SR 2 C‘la“"
Effects Type of cation source or 12 24 48 72 Total? Area under the curve of
DCAD level rumen pH

kcs 6.744  6.573 6.590 6.565* 6.618° 2.206°
by xio ke 6.775 6.580 6.595 6.600* 6.637° 2.211°2
Potassium source p—Value 0.153 0.573 0.689 0.001 0.015 0.044
SEM 0.015 0.009 0.0088 0.0075 0.005 0.0018
mc 6.775 6.579 6.590 6.583 6.632 2.210
oo go mo 6.745 6.574 6.595 6.581 6.624 2.207
Magnesium Source p-value 0.160 0729 0722 0796  0.302 0.283
SEM 0.015 0.009 0.0088 0.0075 0.005 0.0018
) 150 6.785 6.546 6.601  6.854*  6.629 2.208
058 9 ol Pl 250 6.740 6.586 6.587 6.562° 6.619 2.207
0y 350 6.754 6.597 6.590 6.600°  6.635 2.211
DCAD p-value 0.223  0.004 0.645 0.018 0.252 0.371
SEM 0.0184 0.011 0.0108 0.009 0.006 0.0022

DCAD Lal58l L VY o VF claglej o g s ounlie 40K
DCAD iyl Ly a8 458 oLy (YF) ohilSon g 3l

Oili8l S ol 4 dogi b b co (ial38] 4neSls b a3l
9 408 (3L byl Sl el oy 9l — (g0l B3
2 oy 095U = gl gl GRIBIL plgie g ot
o Mol g3 5 anSs pH 2l 81 5ok ) (i 03530
A Gl SThss Bpas g (2ol ) jodel Jod 5l alacs)lon

(Pl +0) aidlyge jlocine MBI gl g2 0 5 alie b By b slagpSibe’

sale;l elo S i1 o arnlisSil ae JS 50 ey il Bds 5l ey atdd @l s i JSPH Y
"Means within same column with different superscripts differ (P<0.05).
2 Total pH: Acidity changes after removal of the effect of time over the whole incubation time due to experimental factors
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Table 4- The effect of Two way interaction of different levels of DCAD and cation sources on total pH, pH at different times and area
under the pH curve (cm2)

oles
Time pH
1] DCAD g b (155 go £55 ' PH oo )l
ol . 5
Effects Type of cation source or 12 24 48 72 el Area under the curve of
DCAD level rumen pH
o o mex kes 6768 6571 6578 6566  6.621 2207
e gke X ek ot mox kes 6721 6575  6.602  6.653  6.615 2.205
. mex ke 6.782 6587 6603  6.601  6.643 2213
E"tass‘“m source mox ke 6.768  6.573 6587  6.598  6.632 2.209
Magnesium Source p-value 0429 00489 0.114 00958  0.722 0.608
SEM 0.0213  0.012 0.0124 0.0107  0.007 0.0026
Kes*150 6.740  6.532%  6.605 65350  6.603° 2.201°
s ool ol X ks e Kces*250 6.755 6.580°  6.584  6.564%d 6620 2,207
' ' Kes*350 6.739  6.607° 6581  6.595%% 6.630% 2.210%
oy 095 Kc*150 6.830  6.560" 6596  6.632*  6.655° 22150
Potassium source Kc*250 6.726  6.593 6591  6.560"¢ 6.618® 2,207
x Kc*350 6.769  6.587 6598  6.606®  6.640° 2,212
DCAD p-value 0.0824 0.0151 0.694  0.0006 0.0154 0.0268
SEM 0.0261 0.0156 0.0152 0.0131  0.009 0.0031
i g me*150 6.777 6559 6623 6575  6.633 2210
iy me*250 6.761 6580 6582 6572  6.624 2.208
] me*352 6.786 6597 6566  6.604  6.638 2212
o 09 5 gel JolS mo*150 6793 6534 6579 6593  6.625 2.205
Mo*250 6.720 6592 6593 6552  6.614 2.206
Source Magnesium Mo*350 6.721 6597 6613 6597  6.632 2210
x p-value 0288 0492 00154 0339  0.982 0.875
DCAD SEM 0.0261 0.0156 0.0152 0.0131  0.009 0.0031

(Pl +0) aidlyse jlocine UL gl g 2 53 alie b By b clagnSibe’
alojT 5,556 31 5 (paralisSil Sre JS 5 e Sl B 5l ey & dgesl Sl 1S pH "
"Means within same column with different superscripts differ (P<0.05).
2 Total pH: Acidity changes after removal of the effect of time over the whole incubation time due to experimental factors
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Table 5- The effect of three way interaction of different levels of DCAD and cation sources on total pH, pH at different times and area
under the pH curve (cm2)

)
H
Time P
ol DCAD gl b 0155 20 g5 v PH (oo 5 gl
= i 12 24 48 72 F
Type of cation source or DCAD 2 Area under the curve of
Effects Total
level rumen pH
150 xmc x kes 6.730 6.540 6.611 6.535>  6.604 2.201
iy 250 xmc x kcs 6.815 6.560 6.568 6.561®  6.626 2.208
< 350 xmc x kcs 6.760 6.613  6.555 6.603*® 6.632 2.211
e i 150 x mox kcs 6.750 6.525 6.600 6.536>  6.602 2.200
X 250 xmo x kcs 6.695 6.600 6.600 6.566®®  6.615 2.206
DCAD 350 xmo x kes 6.718 6.601 6.608 6586 6.628 2.210
150 xmc x ke 6.825 6.578 6.635 6.615®  6.663 2.219
Potassium source 250 x mc x ke 6.708 6.601 6.596 6.583®  6.622 2.208
X . 350 xmc x ke 6.813 6.581 6.578 6.605® 6.644 2.213
Magnesium Source
150 x mo x ke 6.836 6.543  6.558 6.650* 6.647 2.211
]X)CAD 250 x mo x kc 6.745 6.585 6.586 6.538>  6.613 2.206
350 x mo x ke 6.725 6.593 6.618 6.608° 6.636 2.211
p-value 0.126 0.445 0.700 0.0026  0.907 0.821
SEM 0.036 0.022 0.0216 0.0185 0.013 0.0045

{P<ef-0) sidlgo jlacsine ST (gll> 5y )3 o i B b (sl Sikes!
inlesl sla 956 15 gyl St JS 53 ey 1 Bl 3 e sl i JS pH T
"Means within same column with different superscripts differ (P<0.05).
2 Total pH: Acidity changes after removal of the effect of time over the whole incubation time due to experimental factors
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Table 6- The main effects of different levels of DCAD and cationic sources on the invitro DM digestibility during the ancobation

times

o

Time
<l DCAD g b 053 & g9 o 12 24 48 72 120

Effects Type of cation source or DCAD level

kes 0.185 061la  0.747  0.841° 0.868 0.869
ol aie ke 0.185 0.573b  0.707°  0.798>  0.858  0.859
Potassium source p—Value 1.000 0.005 0.033 0.0019 0.282 0.865
SEM 0.002  0.009 0.012 0.009  0.005  0.008
me 0.185  0.601 0.727 0.824  0.859  0.859
o5 paie mo 0.185  0.583 0.727 0.815  0.868  0.869
magnesium Source p-value 1.000  0.199 1.000 047 0258  0.805
SEM 0.002  0.009 0.012 0.009  0.005  0.008
150 0.185  0.558  0.690>  0.779°  0.853  0.856
o 55 5 el ol 250 0.185  0.602®°  0.737°  0.841*  0.868  0.869
05D 9 05 350 0.185  0.616°  0.754  0.838% 0869 0.875
DCAD p-value 1.000  0.0022  0.0153  0.0003 0.172  0.128
SEM 0.003  0.011 0.015 0.011  0.006 0.009

(Pl +0) aidlyge jlocine ST gl g 2 53 alie 12 By b clauSibe’
"Means within same column with different superscripts differ (P<0.05).

sebsSil Gilie slalloj 3 S odle (ol win CollB 5y 5 (S35 @lie s DCAD Giliseo s sy blize gl 56 -¥ Jodo
Table 7- The effect of dual interactions DCAD of different levels and cationic sources on the apparent digestibility of dry matter at
different incubation times

obej
Time

<l DEAD g b 05 e g9 ; 12 24 48 72 120
Effects Type of cation source or DCAD level

waolis asin meX kes 0.185  0.628° 0.758 0.839®  0.865  0.866

e e X mox kes 0.185  0.594% 0.737 0.8441 0871  0.872

meX ke 0.185  0.573° 0.697 0.810®  0.853  0.857

) moX ke 0.185  0.572° 0.718 0.786>  0.866  0.867

E"ta“‘“m source p-value 1.000  0.0212 0.251 0.0165  0.653  0.903

Source magnesium SEM 0.003 0.013 0.018 0.013 0.007  0.011

Kes*150 0.185  0.599%  0.724%c 0823 0873  0.875

Kcs*250 0.185  0.608®  0.752% 0.852*  0.864  0.866

DCAD x sy goie Kcs*350 0.185  0.627° 0.765° 0.848  0.867  0.874

Kc*150 0.185  0.518° 0.656° 0.753*  0.834  0.837

Potassium source Kc*250 0.185  0.596®  0.723® 0830 0874  0.876

y Kc*350 0.185  0.604®  0.744%c  0829% 0871  0.879

DCAD p-value 1.000  0.0002 0.0120 0.0001  0.028  0.579

SEM 0.004 0.016 0.022 0.016 0.009  0.013

me*150 0.185  0.559° 0.681 0.788 0.841  0.841

DCAD x wie aii me*250 0.185  0.631° 0.745 0.845 0.864  0.867

e & me*352 0.185  0.611%® 0.756 0.840 0.873  0.879

. mo*150 0.185  0.557b 0.699 0.771 0.865  0.866

Source magnesium Mo*250 0.185  0.573® 0.730 0.837 0.875  0.876

x Mo*350 0.185  0.620° 0.752 0.837 0.865  0.870

DCAD p-value 1.000  0.0237 0.756 0.919 0271  0.767

SEM 0.004 0.016 0.022 0.016 0.009  0.013

.(P<~/~b) bl o I gxe BB ghyly gt o )3 alde pE By b dl.m&i}l:n\
"Means within same column with different superscripts differ (P<0.05).
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Figure 1- Linear regression between gas production and dry matter degradability in different levels of DCAD in dairy cow’s diet
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Table 8- The effect of triple interactions DCAD of different levels and cationic sources on the apparent digestibility of dry matter at
different incubation times

DCAD o | 05585 o 25

obe;
Time

Yo 12 24 48 72 120

ol il :
Effects Type of cation source or DCAD
level
150 xmc x kcs
(A 250 xmc x kcs
oty &
X 350 xmc x kes
o ke guko 150 x mox kcs
X 250 xmo x kcs
DCAD 350 xmo x kcs
150 xmc x ke
Potassium source 250 x mc x ke
X
Magnesium Source 350 xme x ke
150 x mo x kc
x 250 x mo x kc
DCAD
350 x mo x kc
p-value
SEM

0.185 0.614% 0.741% 0.819%® 0.8732® 0.875
0.185 0.632® 0.759® 0.845% 0.859° 0.862
0.185 0.639* 0.773 0.852%® 0.8642° 0.876
0.185 0.5842° 0.7082® 0.828%° 0.8723® 0.875
0.185 0.584% 0.745% 0.860* 0.870° 0.870
0.185 0.615% 0.757® 0.844° 0.870° 0.872
0.185 0.505° 0.621° 0.756° 0.810° 0.827
0.185 0.6312® 0.730° 0.846° 0.8682° 0.869
0.185 0.583%® 0.740%° 0.829%® 0.882* 0.883
0.185 0.5312® 0.6912° 0.715° 0.8582® 0.859
0.185 0.5612° 0.715%® 0.814% 0.8802° 0.881

0.185 0.625% 0.748:® 0.830°° 0.8602° 0.869

1.000 0.0059 0.047 0.0042 0.0191 0.853
0.006 0.022 0.031 0.022 0.013 0.019

P<1-) sl o g BT (s g o 53 i 5 By b SNl

"Means within same column with different superscripts differ (P<0.05).
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Introduction Minerals are an essential component of all biochemical reactions of the animal's body and
microorganisms. The difference between specific anions and cations has a greater contribution to the

physiological performance of the livestock than their individual effects. In the last decade, several studies have
conducted on the use of diet minerals and their interaction on increasing dry matter intake. Recent studies have
shown that high-yielding cows in early lactation respond well to raising the level of dietary anion-cation
difference in order to increase milk production. Published results are much fluctuated regarding to mineral
source and the changes scouring in rumen ecosystem. The aim of this study was to evaluate the effect of DCAD
level and cation source on rumen digestion kinetics.

Materials and methods In order to investigate the effects of cation source and dairy cow diet’s DCAD level
on microbial fermentation properties, the gas production and batch culture experiments were used. The
experimental diets were prepared for use in the gas production method based on the metabolic needs of dairy
cows using NRC system software. Then, the samples were milled and screened by one-millimeter mesh, and dry
matter, crude protein, crude fat, ash, NDF and ADF were determined according to AOAC methods. In addition,
the concentration of calcium, sodium, potassium and magnesium elements was determined by atomic absorption
spectroscopy method, phosphorus, and sulfur were determined by colorimetric method and chlorine by
gravimetry. Finally, the dietary cation-anion difference (DCAD) was calculated based on the Goff equation. The
gas production parameters, the time corresponding to half of the maximum produced gas (tos), rumen acidity and
dry matter degradability were measured in a 2 x 2 x 3 factorial experiment. Main factors were included of
DCAD (+150, +250 and +350 meq/kg DM), potassium sources (Potassium carbonate (KC)) and Potassium
carbonate sesquihydrate (KCS)) and magnesium sources (magnesium oxide (MO) and magnesium carbonate
(MC)).

Results and discussion Based on the results, there was a significant difference between treatments in gas
production parameters, tos, ruminal pH and dry matter degradability. Treatment with DCAD of +150 with two
sources of KC and MC showed the highest amount of gas produced during 120 hours of incubation, with the
highest potential for gas production and the highest gas production rate. In this treatment, since the fermentation
rate was higher, tos was reduced. The main effects of two sources of potassium have a statistically significant
difference, so that potassium carbonate has higher gas production and fermentation rates than potassium
carbonate sesquihydrate. The interactions of DCAD, magnesium and potassium sources on the pH of the culture
medium and the surface under the pH curve were not significant. Among the main effects, the effect of
magnesium source on pH of culture medium was not significant, but the potassium source had a significant
effect on pH and the surface under the pH curve, so that the potassium carbonate source had higher ruminal pH
than the Potassium carbonate sesquihydrate. There was no significant difference in ruminal acidity with
increasing DCAD level during 12 hours of incubation. However, at time 24 and 72, the acidity index increased
with increasing DCAD. Dry matter degradation was influenced by different experimental treatments. In general,
in different treatments, the apparent digestibility of dry matter has increased linearly with increasing levels of
DCAD. The increase in DCAD results in an increase in rumen pH and rumen buffering capacity, which leads to
an increase in the concentration of rumen-derived volatile fatty acids and improved rumen function, and
increases the degradability. The difference in gas production from dry matter degradation between different
levels of DCAD was also statistically significant, So that DCAD +250 and +350 may increase the degradability
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of dry matter and consequently, increased gas production by improving the culture medium status. The use of the
KCS source reduced the fermentation rate and increased the fermentation time, which increased the digestibility
of dry matter.

Conclusion Generally, it can be concluded that DCAD increases the rumen pH and buffering capacity, and
therefore the use of KC and MC sources with DCAD +250 levels improves rumen fermentation, But the use of
the KCS source specifically increases dry matter intake by supplying potassium for the microbial population and
increasing digestibility. Based on this, potassium carbonate sesquihydrate and magnesium oxide with DCAD
+250 seems to be an appropriate supplement to dairy cow.

Key words: Anion-cation balance, cationic sources, rumen fermentation, gas production, degradability.



