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Table 1. Chemical composition of corn forage, dried alfalfa hay, ground corn grain, wheat straw, and dried sugar beet pulp

(% of dry matter)
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Table 2. Effect of different moisture absorbent sources on the chemical composition (% of dry matter) of experimental silages

Sol3 sma |
(P-Value) e sk (Experimental silo) * L5 s
%m i e oS W\ \. q A v 1 o ‘ v Y \ (Chemical composition) l..: .S
(Orthogonal  (Treatment) (SEM)
contrasts)

0.06 <0.01 0.31 25.07° 25,63 26.02™ 26.23™ 26.00™ 26.37™ 26.44° 26.68° 26.22™ 28.6° 25.67° (Dry matter) s ssbe
<0.01 <0.01 0.10 8.08* 7.62° 7.76° 813 808  7.98 8.02* 7.96® 747" 845 763 (Crude protein) s .55,
<0.01 <0.01 0.49 53.8° 56.1%¢  56.7* 542" 557™ 566  52.6° 54.1° 564 544 57.7® (Neurtral detergent _zs s 5 Ul

fiber)
<0.01 <0.01 0.24 27.4™ 28.8° 29.0* 274 27.9™ 286®  256° 27.1° 282% 27.8% 288" (Acid detergent fiber) s o 5 U

0.01 0.06 0.23 6.4 7.0 6.9 6.8 6.8 7.2 6.2 6.6 7.0 6.7 7.4 (Ash) si=

0.22 0.07 0.26 2.8 2.7 2.6 21 17 24 24 2.9 1.6 2.0 2.0 (Ether extract) ot= =

0.01 0.01 0.66 28.9%  265°  26.0° 287 27.7%  258™  30.88  284% 274" 284%™ 242° (Non-fiber Ui & clya s 5

carbohydrates)

0.02 <0.01 0.56 17.9% 15.8™ 157  16.9%°  14.2°  14.9° 9.7  156™ 158  13.8° 14.6° (Starch) «.tes
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cods Sleal o3 Wils Ao Y/0 5 A3 iy i Al Ao ys V/0 (gl ol sk &3 absle =)

#: 1- control silage (corn forage ensiled without moisture absorbent or additive), 2— corn silage containing 5% dried alfalfa hay, 3— 5% wheat straw, 4— 5% dried sugar beet pulp, 5~ 5% ground corn
grain, 6- 2.5% dried alfalfa hay and 2.5% wheat straw, 7— 2.5% dried alfalfa hay and 2.5% dried sugar beet pulp, 8- 2.5% dried alfalfa hay and 2.5% ground corn grain, 9— 2.5% wheat straw and 2.5%
dried sugar beet pulp, 10— 2.5% wheat straw and 2.5% ground corn grain, and 11— 2.5% dried sugar beet pulp and 2.5% ground corn grain.
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$: Comparison of the control silage (silage number 1) versus silages containing moisture absorbent combinations (silages numbers 2 to 11).
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Table 3. Effect of different moisture absorbent sources on pH, ammonia nitrogen concentration (g/kg dry matter), and short-chain fatty acids (g/kg dry matter) of experimental silages

é;.) Jdu JLQ.Z?'
(P-Value) She ol (Experimental silo) * 5T s b
3 s alie s b o Sike 1 Ve 4 A v 1 o $ v Y \ (Parameter) a3
(Orthogonal ~ (Treatment)  (SEM)
contrasts)
<0.01 <0.01 0.03 4.1° 42 4.1° 4.2 4.2 4.1° 4.1° 4.0% 4.1° 4.1° 39 pH
0.99 <0.01 0.90 74.8° 49.0"°  72.6° 62.4% 70.6° 7.7 54.8° 55.5°  64.1% 58.3%  63.4°  (Total volatile fatty i3~ sladl S
acids)
<0.01 <0.01 2.12 23.0%  284®  295®  239%  252%  2gg® 190" 16.6° 30.6° 248 16.6° (Acetate) =l
0.50 <0.01 2.25 20.9% 3.6° 16.8° 117" 14.5%° 7.0 11.9%  10.3*° 8.1° 5.7% 9.4° (Propionate) =ty
0.28 <0.01 1.25 16.1° 8.2 9.6" 8.9" 11.3% 5.9™ 45° 6.2 8.8™ 9.2% 7.4™ (Butyrate) =i 55
0.14 0.06 0.54 5.3 5.3 5.1 5.1 5.8 3.8 3.9 3.7 3.9 3.9 5.4 (Isobutyrate) i, 555!
<0.01 <0.01 0.55 35° 4.7% 2.1° 6.8 8.3" 8.5™ 10.1° 14.1° 6.8 7.7° 15.0° (Valerate) =i,
<0.01 <0.01 0.32 5.9 5.5 19.0° 5.9% 5.4% 17.6° 53¢ 45° 5.7¢ 7.0° 9.4 (Isovalerate) i iy,
<0.01 <0.01 1.92 26.3° 26.7° 26.7° 31.1° 27.3° 35.9° 344  33.9°  355% 455 423" (Lactate) —tsy
0.01 <0.01 0.25 1.3™ 1.8%® 1.8% 2.5 0° 1.2% 0.8™ 0° 0.8™ 0.9 0.4° (Ammonia nitrogen) st sl o5 2

wgle -0 A3 it Wi A3 0 (3l D3 Pl —E @S olS doy3 0 (gl odd sk S8 wile <Y s S ke o3 0 (sl ek g D53 abgle =Y (S55) 5 ugb I OBl D edd ke D53 aiple) dals Plw-) #
b b gleA (i it Al Aoy Y/0 5 gy St abgle Ao V/0 (gl ol o y3 abgle -V g(,uf oS o5 Y/0 5 dmiyy St hyle duo s T/0 (ol ol sl o3 b e =1 ol bl )3 s Ao 3 0 (g5l ol sk 3
ol Dbl )3 &ils Ao 33 Y/0 5 S oIS Ao y3 Y/0 (5 5bm ok sk Dp3 abshe =)+ i St i o3 /0 5 p S 6lS Ao 3 /0 (gl 0kt sk )b adgle =8 o Ll )3 Wl Y/0 5wy it dile Ao y3 /0 (55l 0dd sk

cods Sleal o3 Wils Ao Y/0 5 A3 iy i Al Ao ys V/0 (gl ol sk &3 absle =)

#: 1— control silage (corn forage ensiled without moisture absorbent or additive), 2— corn silage containing 5% dried alfalfa hay, 3— 5% wheat straw, 4— 5% dried sugar beet pulp, 5- 5% ground corn
grain, 6- 2.5% dried alfalfa hay and 2.5% wheat straw, 7— 2.5% dried alfalfa hay and 2.5% dried sugar beet pulp, 8— 2.5% dried alfalfa hay and 2.5% ground corn grain, 9— 2.5% wheat straw and 2.5%
dried sugar beet pulp, 10— 2.5% wheat straw and 2.5% ground corn grain, and 11— 2.5% dried sugar beet pulp and 2.5% ground corn grain.
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$: Comparison of the control silage (silage number 1) versus silages containing moisture absorbent combinations (silages numbers 2 to 11).
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Table 4. Effect of different moisture absorbent sources on nutrient digestibility, effluent volume, and flieg’s score of experimental silages

6_)13;51MJL»1>‘

(P-Value) Slna ol (Experimental silo) #‘;i.lbji & s
$fies amlie s b 2 Sile X Ve 4 A v 1 o ¢ ¥ Y \ (Parameter) w5
(Orthogonal ~ (Treat (SEM)
contrasts) ment)

(Digestibility) (%) (1s,2) pas <ol
<0.01 <0.01 0.19 67.56°  66.46°  66.31°  67.56" 67.17° 66.62° 68.96° 67.79° 66.93° 67.24™  66.46° (Dry matter) s esle
<0.01 <0.01 0.49 61.16°  59.82%  63.68°  62.46™ 58.44°" 52.70" 69.94* 64.01® 53.45" 55397 4982 (Neurtral detergent _zs s 43 SUI

fiber)
<0.01 <0.01 0.30 6.37° 6.31° 582 597  511° 590 647 4.78° 6.54" 5.47% 9.76° (% as fed) (sl ;5 355 5 Ao ) Sluy Olsee
(Effluent rate)
<0.01 <0.01 1.70 75.15°  73.46° 78.05®  73.87° 7381° 7534° 77.89® 81.36® 78.64® 83.23* 8535 (Flieg point) Kb s

s =0 e St i A3 0 (sl 3 Pl = S 6lS Lo 3 0 (5ol el sl D3 e <Y ey S Wiple Aoy3 0 (5ol el ki )3 Wl =Y ((G5331 5 Casb N 3l O el sk )b wbsle) dals Pl -\ H
b bl A e s Bty Y0 5 amip S absle Ao ss Y/0 (sl sl gl )b absle =V (S oIS A /0 5 sy S absle do 3 Y0 (gl e ke 53 able =N el bl D53 4ils Ao ys 0 (Gl e Sl )
ol ;_)L:J;))sﬁgbwﬁwo,c,\;fbts“);r/o Gl o sl 3 wigle =V v iy S W Lo ;3 /0 5 S 6lS o3 Y/0 (g5l 0l sl 3 wbsle -4 ol Ol S5 €ls Y/0 5 asmisy i dbole Ao y3 Y/0 (gl ol sl

vl Ol 3 Wil Lo 3 Y10 5 1t St LS Ao p3 Y/0 (gl ol shee y3 absle -V

#: 1- control silage (corn forage ensiled without moisture absorbent or additive), 2— corn silage containing 5% dried alfalfa hay, 3— 5% wheat straw, 4— 5% dried sugar beet pulp, 5- 5% ground corn
grain, 6- 2.5% dried alfalfa hay and 2.5% wheat straw, 7— 2.5% dried alfalfa hay and 2.5% dried sugar beet pulp, 8- 2.5% dried alfalfa hay and 2.5% ground corn grain, 9— 2.5% wheat straw and 2.5%
dried sugar beet pulp, 10— 2.5% wheat straw and 2.5% ground com grain, and 11— 2.5% dried sugar beet pulp and 2.5% ground corn grain.
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$: Comparison of the control silage (silage number 1) versus silages containing moisture absorbent combinations (silages numbers 2 to 11).
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The effect of adding various moisture-absorbing materials to corn forage and its effect
on dry matter, loss rate, and quantitative and qualitative parameters of corn silage

ABSTRACT

Background and objectives: Corn silage, due to its high moisture content and low dry matter at harvest, is
prone to excessive effluent production, impaired fermentation quality, and reduced digestibility. The inclusion of
moisture-absorbing agents can reduce free water, improve anaerobic fermentation conditions, and prevent the
proliferation of undesirable microorganisms, pH decline, and nutrient loss. These agents help stabilize
fermentation processes, enhance the production of beneficial volatile fatty acids, and improve the chemical
composition of the silage. Consequently, dry matter concentration increases, and the nutritional value and
digestibility of the feed for ruminants are improved. This study aimed to evaluate the effects of different
moisture-absorbing sources including dried alfalfa hay, wheat straw, ground corn grain, and dried sugar beet
pulp on the chemical composition, short-chain fatty acids (SCFA) and ammonia-N concentrations, effluent
production, and dry matter (DM) and neutral detergent fiber (NDF) digestibility in corn silage.

Materials and Methods: Experimental silages included: 1- control silage without any additive, 2- silage with
5% dried alfalfa hay, 3- 5% wheat straw, 4- 5% dried sugar beet pulp, 5- 5% ground corn grain, 6- 2.5% alfalfa
hay + 2.5% wheat straw, 7- 2.5% alfalfa hay + 2.5% sugar beet pulp, 8- 2.5% alfalfa hay + 2.5% ground corn
grain, 9- 2.5% wheat straw + 2.5% sugar beet pulp, 10- 2.5% wheat straw + 2.5% ground corn grain, and 11-
2.5% sugar beet pulp + 2.5% ground corn grain (based on DM). All silos were opened after 90 d ensiling and
their characteristics were assessed

Results: Results showed that 5%AH silage had higher DM and crude protein (CP) content and lower starch
contents compared to other silages (P<0.01). 5%CG silage had lower NDF and acid detergent fiber (ADF) and
higher non-fiber charbohydrate (NFC) and starch contents than other dilages (P<0.01). pH of Con silage was
lower than other experimental silages (P<0.01). 2.5%BP+2.5%CG silage had higher total volatile fatty acid
(VFA), propionate and butyrate content compared to other silages (P<0.01). the highest concentration of acetate
and lactate were observed in 5%WS and 5%AH silages, respectively (P<0.01). The lowest concentration of
ammoni-N was observed in 5%BP and 2.5%AH+2.5%BP silages (P<0.01). Digestibility of DM and NDF were
higher in 5%CG silage compared to other experimental silages (P<0.01). The lowest effluent was observed in
5%BP silage (P<0.01).

Conclusion: In conclusion, according to these results addition of 5% alfalfa hay or ground corn grain improved
silage quality and its digestibility.

Keywords: Chemical composition, Corn silage, Moisture absorbent, Nutrient digestibility and Short-chain fatty acid



