27
——__—__

E Silo Guard 11? for Alfalfa, Corn, and Forage Sorghum Silagesi
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Summary

In the first trial, calves fed Silo Guard [[®—treated forage sorghum silage
were 4.2% more efficient than those fed the control silage. Silo Guard II reduced
the amount of heat produced during the ensiling process, and inereased the dry
matter recovered from the silo by nearly 7 percentage units (84.1 vs. 77.2%). The
more efficient gain and reduced shrink loss for the treated silage gave 8.3 extra
pounds of ealf gain per ton of crop ensiled when eompared with the control silage.

In the second trial, laboratory silos were used to evaluate three levels of
gilo Guard 1 (.5, 1.0, and 2.0 lb per ton), with each of the following crops:
direct-eut alfalfa, wilted alfalfa, corn, and forage sorghum. All levels of Silo
Guard Il improved dry matter recoveries and treated silages underwent more
officient fermentations, Adding Silo Guard T at .5 Ib was as effective as the
higher application rates.

Experimental Procedures

Trial 1. Two whole-plant forage sorghum silages were compsared: eontrol (no
additive) and Silo Guard 1l applied at 1.0 Ib per ton of fresh crop. The silages were
made in 10 x 50 ft conerete stave silos on September 28 and 23, 1982 from Asgrow
Titan R forage sorghum, harvested in the dough stage at 25 to 26% dry matter
{DM). Ensiling temperatures were monitored for the first 42 days and nylon bags (6
per silo) were buried in each silo for additional observations of sgilage DM
recoveries. The silos were opened on December 20 and 21.

Each silage was fed to 18 steer and heifer ealves in three pens of six
calves per silage. The calves were Hereford, Simmental, and Hereford x Angus and
weighed 435 1b initially. The 94-day feeding trial began December 21, 1982 and
ended March 25, 1983. BSilages were full-fed and all calves received 2.0 1b of
supplement daily. Rations were formulated to provide 12.5% crude protein (DM
basis), 150 mg of monensin per calf daily, and egqual amounts of ealeium,
phosphorus, and vitamin A.

All ealves were weighed individually after 16 h without feed or water on 2
consecutive days at the start and again at the end of the trial. Intermediate
weights were taken before the a.m. feeding on days 28 and 56.

15119 Guard I contains an enzyme and its co-factors and is manufactured by

International Stock Foods, Ine., Waverly, NY 14892, Partial financial assistance
was provided by International Stock Foods.



Silage samples were taken twiece weekly from each silo. Feed offered was
recorded daily for each of the six pens and the quantity of silage fed was adjusted
daily to assure that feed was always in the bunks, Feed not consumed was
removed, weighed, and disearded every 7 days.

Three aerobic stability (bunk life) measurements were made on each silage.
Approximately 60 lb of fresh silage was obtained from 3 ft below the surface in
the center of each silo at three times that corresponded to the top, middle, and
bottom thirds of the siles. These were divided into 4.0 1b lots and each lot was
placed in an expanded polystyrene container lined with plastic. A thermoecouple
wire was placed in the center of each container and cheese cloth stretched across
the top. Containers were stored at 18 to 20 C and the silage temperature was
recorded twice daily. After a designated number of days of air exposure,
replicated containers of each silage were weighed, mixed, and sampled and dry
matter loss was determined.

Trial 2. Silages were made in 1982 from: third-cutting 1/4-bloom alfelfs
that was (1) direct-harvested at 75% moisture (low DM) or (2) heavily wilted to
50% moisture (high DNM); (3) whole-plant corn, harvested in the dent stage at 67%
moisture; and (4) whole-plant forage sorghum, harvested in the dough stage at 73%
meisture. Four treatments were compared: control (no additive) and Silo Guard II
applied at .5, 1.0, or 2.0 1b per ton of fresh erop.

For each treatment an appropriate amount of ecrop was placed in a Harsh
Mobile Mixer® and the additive applied. After mixing, about 28 to 34 |b of crop
was packed tightly into the laboratory silos (five per treatment) and the filled silos
weizhed. Samples of pre-treated and post-treated, pre-ensiled erop were taken and
frozen immediately in liquid nitrogen. For all crops, less than 2 hours elapsed from
the time the harvested material left the field until the laboratory silos were
sealed.

For each crop, at about 10 weeks post-ensiling, silos were weighed and the
silage mixed in a eement mixer and sampled. Dry matter loss was determined for
each silo. All silage samples were analyzed for DM, pH, lactie acid, volatile fatty
acids, erude protein, ammonia-nitrogen, and hot water insoluble-nitrogen. All
pre-ensiled crop samples were analyzed for DM, pH, crude protein, and hot water
insoluble-nitrogen. Bunk life was measured by proeedures similar to those deseribed
in Trial 1.

Results and Discussion

Trial 1. Visual appraisal indicated that both the control and Silo Guard II
silages were well preserved. Chemical analyses are shown in Table 8.1. The DM
content of the pre-ensiled forages and silages was rather low: 25.9 and 24.3% for
the control; 25.4 and 24.4% for the Sile Guard II. In the fiest 10 days tc 2 weeks
after the silos were filled, effluent was produced from the control silo; none came
from the Silo Guard II silo. The DM content of the final 4 to 5 tons of silage in
the bottom of the silos was 21.0% for the control and 25.5% Silo Guard II silages.
The slightly higher lactie ameid to acetie acid ratio in the Silo Guard II silage
suggests that it underwent a more efficient fermentation.
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Adjusted ensiling temperatures are shown In Figure 8.1. Control silage
reached a maximum temperature of 14.5 F above its initial forage temperaturs on
day 6; Silo Guard 0 silage reached 10.5 F above initial on day 4. Silo Guard [l
silage returned to its initial temperature on day 17 post-ensiling; control silage
was 11.5 F above its initial temperature on day 17 and was still above initial by
3.0 ¥ on day 42. Thus, the treated silage probably underwent a more effieient
fermentation, whieh was completed much sooner than that of the control.

Silage recovery and loss data are shown in Table 8,2, In the conerete stave
silos, DM lost during [ermentation, storage, and feedout was 30.4% less for the Silo
Guard T silage (14.5%) than for the control silage (20.8%). The data from the
buried nylon bags gave similar results—treated bags had 27.4% less DM loss than
control bags (8.1 vs. 11.2%). Results of four previous trials showed similar
improvements in DM recovery for Silo Guard silages (see page 26 of this report).

Performance by the calves fed the two forage sorghum silage rations is
shown in Table 8.3. Calves fed control silage consumed slightly more feed than
thase fed Silo Guard I silage, but since rates of gain for the calves were similar,
feed efficiency was 4.2% better for the ecalves fed Silo Guard 11 silage.

Also shown in Table 8.3 are call gains per ton of forage sorghum ensiled.
These data combine silage recovery (Table 8.2) and call performance. Silo Guard II
produced 8.3 extra pounds of calf gain per ton of crop ensiled, For the cattleman
or farmer-feeder, this is a logical way to determine the overall effectiveness of a
silage additive, as it expresses both forage preservation efficency and silage
nutritive value. Three previous trials with Silo Guard and Silo Guard 11 have
indieated that gain produced per ton of whole-plant corn or soerghum ensiled was
increased by an average of 6.5 pounds when compared with control silages (Heports
of Progress 377 and 427).

Aerobie stahilities of silage from the top, middle, and bottom thirds of each
silo are shown in Table 8.4. Both silages were unstable near the top of the silos,
heating after only 1 or 2 days of air exposure. However, silages from the middle
and bottom thirds of each silo were extremely stable, with no heating or
deterioration during 21 days ol air exposure.

Trial 2. Al four low DM alfalfa silages were of extremely poor quality—
they contained almost no lactic aeid and very high amounts of volatile fatty acids
(including butyric) and ammonia-nitrogen. Although each level of Sile Guard Il
improved DM recovery over the control (83.9 vs, 82.2% of the DM ensiled), none of
the treated silages were of acceptable quality. Making elfalfa silage at a moisture
contenl above 72% is not recommended.

Dry matter recoveries and chemical analyses of the high DM alfalfa silages
are shown in Table 8.5. Silage made with .5 1b of Silo Guard Il had numerically
higher DM recovery and ratios of lactic to acetic acid and lactic to DM loss than
control silage.
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All eight corn and forage sorghum silages were of very acceptable quality—
they had low DM losses and high lactic acids (Table 8.6). In both crops, each level

of Silo Guard I significantly (P<.05) improved silage DM recoveries over the
controls.

Summarized in Table 8.7 are results for the high DM alfalfa, corn, and
sorghum silages. All levels of Silo Guard II improved DM recoveries and treated
silages underwent more efficient fermentations as indicated by their higher ratios
of lactic to acetic acid and lactic to DM loss. Adding Silo Guard II at .5 l1b per ton
was as effective as the higher application rates.

Table 8.1. Chemical Analyses for th«i Control and Silo Guard II Silages Made in
the Concrete Stave Silos.

Silage treatment

Item Control Silo Guard 11
Dry matter:

pre-ensiled, % 25.9 25.4

silage, % 24.3 24.4

—% of the DM

Lactic acid 6.30 6.50
Acetic acid 4.56 4.04
Propionic acid .52 .33
Butyric acid .06 07
Total fermentation

acids 11.11 10.60
Crude protein 7.24 7.63
Hot water insoluble-

nitrogen .75 15
pH 3.77 3.89
Ratio:

lactic:acetic 2.07 2.39
1

Each value is the mean of 13 samples taken during the feeding trial.



Table 8.2. Forage Sorghum Silage Recoveries and Losses From the Concrete
Stave Silos and Buried Bags for the Control and Silo Guard II 3ilages.

DM recovery

Non-teedable

DM lost during
fermentation, storage,

Item Feedable (spoilage) and feedout
% of the DM ensiled —

Conerete stave silos

control T7.2 2.0 20.8

sSilo Guard 11 B4.1 1.4 14.5
Buried nylon bagal

control 84.8 —- 11.2

Silo Guard II 91.9 - 8.1

lEvau::h value is the mean of six bags.

Table 8.3. Performance by Calves Fed the Control and Silo Guard II Treated
Silages and Calf Gain Per Ton of Forage Sorghum Ensiled.

Silage treatment

Item Control Silo Guard 1I
No. of ealves 18 18
Avp. daily gain, lb 1.18 1.19
Daily feed intake, lb
silage 9.15 B.81
supplement 1.8'[]ﬂ 1.-‘:3[!}:'I
total 1 10.85 10.61
Feed/lb of gain, Ib 9.33 8.94
Silage fed, llf:u’tr:m2 1545 1682
Silage/lb of gain, lb 25.83 24.67
Calf gain/ton of 2
crop ensiled, 1b 59.8 G8.1

by 05).

11["]'5'6 dry matter basis.

2

All values are adjusted to the same silage DM content, 30 percent.
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Control
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Control
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Keplicatian 3%
Clomtrol
Sila Guard LI
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H:Eiilagc removed from the top one-third of the zZilos (Jenuary 4, 1983
bEILn.gﬂ removed from the middie one-third of the silos (hMareh 11, 1983L
eSihag-e removed fFom the botlom one-third of the zilos (April 5, 1983).

*Mo rise in temperalure or visible aerobie detericration oceurred during 21 deys of

exposure Lo sir.

Table 5.5 Ory Matter Recoveries and Chemical Analyses for the ﬂ-:mtt'-n:-_l and Silo
Guard Tl High [ry Matter Alfalla Silages Made in Laboratory Silos.
¥ Eilo Cuard 11 (IbSren)
1tem Comtral 5 L.0 2 .0
Dy inatter: _
pre—ensiled, % 50.Z 50,1 S48 .H 50 .5
silage, % 448.7 49.3 49 .4 a8.6
— % of the DM cnsiled
ab ab
Dry malter reocavery Qﬁ_ih a7.2" 8.5 958
— % of the silage DM
Lactic ackd 5.8 5.4 5.7 E.Eb
Acetic aeid E.4b 2.1 z.1" x.q 2
b i ] ]
Propionic acid A ik L 02
Butyric aceid Mk H'Dh HEIJJ HLL
; : a Bl E
Total [ermentation acicds BE.3 7.0 7.8 T.9
1
Crude protein 19.7" 20.7" 20.5:. 20.8"
[ A
Hol waler lnsol. N l.:ilb i.3 1.3 1.4
Ammonia—N - -2 -2 .2
(=11 4.73 4.7T0 4 .76 4.74
Flabtios: a b
Lactic:acetis 2.451:' 2.a" 2.8 Z.3
1.6 2.1 1.8 1.8

Lactic:DIM loss

= ———n

Hbva.lues witlhin u crop with different superseoripts differ (P<.0350

ND means nmone delected.
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Table B.&. Dry Matter HRecoveries and Chemical Analyses for the Control and Sile Guard
O Corn and Forage Sorghum Silages Made In Laboratory Silos.
Corn silage Forage scrghum silage
silo Guard 1 '{m}fian}‘ Silo Guard 11 (lbhJ/ton)
Item Control .8 1.0 2.0 Crontrol o 1.0 2.0
Dry matter:
pre—ensiled, % 33.4 33.z2 33.1 32.8 27.5 27 .2 27.2 2T
silage, % iir.e az.0 32.0 31.7 5.3 23.4 5.4 25.7
% of the DM ensiled
Dry matter recovery Eq.ﬁb g5.7% EIE,EE 95,4H EJIZI,EI:r 91.8" 917" ﬁl.Eﬂb
) % of the silage DM
La;r:t:l.c actid B.1L 7.2 7.6 .5 1El.-ib 1I2I.1'ﬂ.|:I 1|:I.5a 11"31:
Acetic acid 6.6 6.5 5.7 5.B 1.0 2.9 2.4 2.6
Propionic acid o3 . -2 o MY KE¥ M HD
Total fermentation
acids 15.0 4.5 13.5 135.2 1.4 11.4 12.9 14.0
Crude protein T.v T 7.7 T.8 —_— - - —
Hot water inscl. N BT 5 62 52 — - — —
pH 3.55" 3.68" 3.60° 390"  s373% 3800 3970 gt
Ratios: = b
Lactic:acetic 1.2 1.1 1.4 1.4 3.5 2.2% 44" 45"
Lactic:DM loss 1.5 1.7 1.8 1.7 1.1 1.3 1.3 1.3

Voalues within & erop with different superseripts differ [(P<.05).
NI} means none deteoted,

Table 8.7. Summary of the Dry Matter Recoveries and Chemical Analyses Tor

the Comtrol and Silo Guard I High Dey Matter Alfalfa, Carn, and
Forage Sorghum Silages Made in Laboratory Silos.

_Silo Guerd II (bftonk

Control .5 1.0 2.0
Ho. of silages 3 3 a 3
Silage DM, % 35.3" 45.6"° 35,82 3578

% of the DM ensiled

Dry matter recovery 93.73" 94.91" a4.69" 44.48"%
[
% of the silage DM

Acetic acid 220 38v° 34 et
Propionic acid . 5 =16 G 06
Total fermentation acids 12.2 11.9 11.4 1L.7
pH 2.04% 4.05" 407" 4.06"
RELGES .7 f e § e, RErmEemcTT

Lactic:acetic E.JE z:rz 2.4 Eb 2,?:b

Laectie:DM loss 1.4 1.7 1.6 1.6

mﬂ"-’aluas with different superscecipts differ {I;'{.UE}.
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Figure 8.1, Adjusted ensiling temperature rise above the initial forage
temperatures,




