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Quality and Feed Value of Ensiled Whole Crop Corn with

Cage Layer Excreta and Concentrate
Y. D. Ko, D. H. Kim, J. H. Kim, H. S. Kang* and J. H. Park

Summary

This study was carried out to enhance the nutritional value of whole crop corn silage and the utiliza-
tion of animal waste as a ruminant feedstuffs.

Whole crop corn were ensiled with cage layer excreta and concentrate. Treatments included whole
crop corn silage (control), 10% cage layer excreta and concentrate-corn silage (CES 10), 20% cage layer
excreta and 10% concentrate-corn silage (CES 20) and 30% cage layer excreta and 10% concentrate-corn
silage (CES 30).

The characteristics of silage fermentation was evaluated. Digestibility and palatability of the silage were
observed through the feeding trial with four male Corridale sheep. The results obtained are summarized
as follows:

1. Cage layer excreta-corn silage showed higher contents of crude protein and crude ash than control
silage, while crude fibre content was significantly lower than that of control silage (P{.01).

2. Total nitrogen and ammonia nitrogen content of the cage layer excreta-corn silage was significantly
(P<.01) higher than that of control, but CES 10 silage was good in quality.

3. Lactic acid content of CES 10 silage was the highest, but that of CES 20 and CES 30 silage was lower
than that of control. CES 20 and CES 30 silage was lower lactic acid content and higher pH than
control. Therefore Flieg's score was wrose than that of control silage.

4. The numbers of total bacteria and lactic fermentation bacteria were estimated 107-10° and 10°-10% res-
pectively, and there were no significant differences among treatments.

Coliform numbers were not detected with CES 10 silage while were detected 10° per gram in CES

30 silage.

5. Digestibility of crude protein, crude fibre and ADF was improved significantly in the animals fed the
cage layer excreta-corn silage compared with animals fed the control silage. DCP and TDN were the
highest in the CES 10 silage.

6. The intake of daily nitrogen and dry matter per metabolic body weight was the highest in animals
fed the CES 10 silage.
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propion , formaldehyde, methylbromide gas 2]
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B3t silage (L3 AR Ul H oz &2
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Hen BEHES g¥7lEe 30% =7t $
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1. #E& Gt

A ABL whole crop §F7 LRBEET BEH
k2 E#7 silaged HE D FEHEES FES)
¢lsle] E2 A whole crop Soll iR EIIEE
S Hi EROE 10,20, 30% 9] K#ELZ BE
s EAFEE 47t 1024 &8 silaged B
Estdct. ool ¥t silage H¥tS] E&ILERA HEg
#5tE Table 134 2t}

Table 1. Experimental design and formulation of
material mixtures for silage making . (%)

Whole crop  Cage layer®

Treatment corn forage  excreta Concentrate®

cs' - 100 - -
CCES 100 w0 0 0
CCES' 00 0 0
CCES' 30 w n 0

a; Fresh basis

b; Represents whole crop corn to cage layer excreta and
concentrate (w/w)

1; Whole crop corn silage

2 ; Whole crop corn with 10% cage layer excreta and 10%
concentrate was ensiled

33 Whole crop corn with 20% cage layer excreta and 10%
concentrate was ensiled

4 ; Whole crop corn with 30% cage layer excreta and 10%
concentrate was ensiled

2. silage W&

A1 FIHR &9ge ZAB WREWEES
o4 el A& ﬁ,ﬁ‘ﬁﬁ"ﬂ AMEEES silage cutter®
2—3cm Hol® Axkstior HBES ENEHS A
Table 2. Chemical composition of whole crop corn

forage, cage layer excreta and concentrate
used in silage (DM, %, Mean=SE)

Whole crop  Cage layer

corn forage excrata
23.4942.23 72.55-£1.78 86.74%2.03
8.47+1L76 10.47+1.12 20.41+1.33

Nutrients Concentrate

Dry matter

Crude protein

Crude fat 2.51£0.24  1.3940.13  3.00%0.11
Crude fibre 20.57£3.19  7.52+1.30  7.34£0.35
Crude ash 4.15+0.76 22.93+3.27 8.12L1.27
NFE 63.93+4.25 57.70+3.77 61.25£3.79
NDF 53.71+3.21 47.21%£2.78 24.31%£1.55
ADF 27.68+3.17 38.54+2.98  9.10£0.72

-165~-
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Silage Hi5Eol AH8-5 Aktel BSr &= Table 29
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3. HB A&

1) Silage®] B¥SE S

— AR5y 2 AOACH:(1984) o) #e381e] 5347 8h g 2.
NDF$} ADF& Goering® Van Soest(1970) Jjkel
2] 814 2, silage ] PH pH meter 2 4 852 Flieg's
Fko 2 ammonial B|FEE BAQITD A Hikel
2]8l9] 2 total-N-& Kjeldahl method& R3tadct. Si-
lage®) BUEY DS EEEME AHEstalo plate
count method®} AM-8% M W EEREHS ob3
=

HEER) silage 10g+WES 4AHAEK 90m!
|— Homogenize
Settling

Serial dilution
Pour plate

Colony count(dish colony$ X FHEE{%#O

3) Silage®] HILEI Bk

Silage2) HILER} sEIFHS WESH] HAste Cor-
ridale SHiF 4902 gl st oo, HILAR-S fFol
kel Bl 53l =S 10R M B 7H

Table 3. Selective media and culturing condition
for the enumeration of microorganisms

Microorganisms Medja Culturing condition
Total bacteria Standard plate count agar 31T for 24hr.
Lactobacilli MRS agar 37C for 24hr.
Coliforms McConkey agar 30T for 18hr.

Yeasts & fungi  YM agar 55 for 96hr.

Rl ARBUMC 2 sho] BIFERE R3]
silage 9% (Rl SEME TS g (%
S22 £ AHBRES skt 488 B
{FE BEsld &ERRL .2 819 2.1 change over
feeding®. 2 22+ K18 S AAI8IATh

Silage®] WEiF#E-S FEsH7] shsto] HAGITDEK
o2 ¥ 45HE latin square HHE LR EHEshe
BAEEA 93 ZH@NES 2 Yehi ok

3) #itor

KA R ol RS FEtREE S

BVHEALSD fEs Arstdd.

I R % %

1. Silage®| 1t®aY $HAL

BES BAEHHE Y whole crop $5F si-
lage®] 1L K-S Table 49 #c} S5 2
¥ BEAFEE 8% silages 55 silagedl ¥l
sle] MiEBREI MK, ADF &) ZF7i=dx
Ko, H##E, NFE 2 NDF 88 a5

ol BHEM wol &AE HEREN Ky &)
silageol] 1oh 2 HE-S s+ 2 2 2 Harmons(1975)
ol HEde 4zE& RO S+ silage”}t HEH

Table 4. Chemical composition of whole crop corn silage with different amounts of cage layer excreta and

admixing concentrate (DM, %, Mean+SE)

Treatment  Moisture' Srw::n Crude fat  Crude fibre  Crude ash NFE NDF ADF
0
cs - 79.92°40.13 11.19°+0,95 4.2240.70 23.12°+0.60 6.93°+0.44 54.54°+1.51 57.44°+0.18 32.70°%0.58

CES 10
CES 20
CES 30

74.74%+1.06 13.82°40.62 3.88"°+0.75 20.08°40.27 18.67°+2.32 43.84°£1.76 56.94°+£2.71 35.07°40.99
69.08°+1.76 13.15°40.47 2.43°£0.67 13.44°+0.72 34.69°+0.45 35.29°+3.16 54.39°°£ 1. 44 36.83°+0.89
86.50°+41.03 15.53°£0.20 2.77°£0.39 12.33%+0.47 26.22°+0.52 43.15°+0.66 48.67°£0.82 30.97"%0.79

1; Fresh matter %

ABC: Means with different superscript letters in the same column were significantly different(P< .05).
abe ; Means with different superscript letters in the same column were significantly different (P< .01).
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lage] ¥R SE-& Table 59 2t}

fERel R Vol 2R 25 BET REFE
E3oz F3I(PC 0D F71EAE Yehud e
BER Hos GRUollE EHXKY F7hd ol =24
B BE BEAFKE 3T silage”} &
FR B2 F71E Holve S MEE AT #4
WiE AR BE EERTo A HEow ¥
olm o] ¢ MEHHE BHER H+ UL S

g =

Silaged) MBFES FHESIE MER Ug o
FujoiE R o] B FAHNKS o
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7t 10% Y F= vy Y F4¢ Jehy
Aot BHES 30% EHF silages HEol Dol L)
BE] TR 2 FR VoM FRKI) FolsheE ol R 2
Harmon$-(1975)2 urea®] hydrolysis®} M4l &
H <] proteolysis ¥ deamination ¥4 28 && r}E
RSP FEYol2 o Mo 2 Qsle] e}
€ d4olgtn s, BEI BRAFEHE T4
T FEBAN Y ERAME vl AL B
Ar}.

3. Silage2| pHet HHE SRk

Silage®] fAES FH{El7] 1% pHel HEME 58S
S #ERE Table 63 2t}

g BEHE] 20% o|4 HE=2A pH7 &
AalA Frlsld e, BESN RGEHE 27 1024
LT = RIFY BBERES Jehiy BES 20,
30% &3 silagew pH7} 5 L Eo B A BB E )
TR IS Jeugdrt ol & £ BE 2 BT
silage 8] b2 o} K#Eo] Foeld o2 pH{ETE
uhal &t A2 4 HarmonE (1975), Caswell5-(1977)

Table 5. Effects of different amounts of cage layer excreta and admixing concentrate on nitrogen contents

of whole crop corn silage: (Mean=:SE)

Treatment Total nitrogen Ammonia nitrogen Ammonia-N Total-N*'**%
CS - 399°t1. 41 13. 92°+0. 83 3.49°+0. 21
CES 10 605°+4. 85 60.58°+1. 05 10. 02°+0. 18
CES 20 692°+9. 91 90.44°+3.25 . 13.36°+1.63
CES 30 834°+18.71 123. 689+ 1. 37 14. 82°%0. 16

1;mg per 100g fresh silage

abc ; Means with different superscript letters in the same column were significantly different(P< .01).

Table 6. Values of pH and organic acids of whole crop corn silage with different amounts of cage layer exc-

reta and admixing concentrate

Treatment pH Acetic acid Butyric acid Lactic acid Flieg’'s score
CS - 3. 96°4-0. 02 0. 56%+0. 02 0. 00°+0. 00 3.35%%+0.08 100
CES 10 4.42°+0.01 0.61°+0. 03 0.13°+0.01 4.39°+0. 07 88
CES 20 5.04°£0. 02 0.57%+0.05 0.39°+0.05 2.88°1+0. 02 72
CES 30 5.57%+0. 02 0.17°+0.03 1. 50%30. 04 1.78°10.04 40

abc ; Means with different superscript letters in the same column were significantly different (P< .01).
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e KRB A o] o} o] BH ] Y| 30% 2
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lage?) fAEC) FeAe U8 E A3 3 RE
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4. Silage2| MWLM

gH RAFRS £ 55 silaged] HEY,
EE, BME P BESY MEfEd X B
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AR ABENE &4 100100 % 10°-10°
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Table 7. Effects of different amounts of cage layer
excreta and admixing concentrate on mi-
crobiological numbers of whole crop corn
silage
Log cells per g fresh silage)

Treatment E:;?iria Lactobacilli  Coliform Zeafi;sgi
CS - 8.72 8.23 2.38

CES 10 8.23 6.63 0.15

CES 20 8.38 6.88 <10

CES 30 7.30 .73 3.11

#EalA] o )5 MAHE) AALYA RRTT
e BEel 2Ase AR AFH Y, v}
BES 3072 A2 gol] TYT oA RERS 3L
B o) it

Coliform & S+ silage?t HH-E 10 2 20%
BAT silageodl d= A9 velda] %9ka yeastse}
fungie 54 silage7} 10? K¥o)gl o} ) B
#o2 A vehlA dsghisdl 94 BBl FA
23 BES 28 ¢TI coliforme] 10974
vebu A Eo] fEC BRES v

w2l B EAHEKS whole crop S5}
B&38le silages wHE0 BB 2L ARE &
Belle Aol glovt HEEL ME#S pHE <
Bled FEME I silaged] HFEA WRAERTZ L5+
(Ohyama¥s, 1975) yeasts®} fungi®] S & $4%
RHEE) silage”t H+ Aoz Byl o8 ERE
Harmons-(1975) ¥ Knights-(1976) ¢} K= #
%3193 Caswell5-(1978) 0] KBS silagelt
ForA FEH M) EREUTE #WsS —&
gl e},

Table 8. Apparently digestibility of whole crop corn silage with different amounts of cage layer excreta and

admixing concentrate (DM, %, Mean+SE)

Treatment Dry matter 1% Crude fibre NDF ADP DCP TDN
protein
CS - 53.8343.28 50.78°t1.78 56.69°42.24 61.92+6.11 47.91+0.45 43.33°+2.71 5.68°°+0.48 54.76°+0,96

CES 10 51.03£1.71 52.94"+1.25 64.27°+1.78 55.17+8.75 50.08+3.24 44.20°+4.10 7.31°£0.33 55.67°%0.97
CES 20 54.59+0.87 54.38"+0.84 63.95'+4.43 58.23%11.27 45.94+2.77 50.59°+0.38 7.15%°£0.26 51.19°+2.08
CES 30 53.81%3.15 55.46+1.19 54.50°+0.84 39.48+3.25 46.34+4.88 38.39°+1.70 8.62°£0.10 46.82°+1.19

ABC; Means with different superscript letters in the same column were significantly different (P< .05).
abc ; Means with differenr superscript letters in the same column were significantly different (P< .01).
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woll A FA7F H A o] o] KBRES EH
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10% (w/w) EH4F silagev MmET BRE 2 FELF
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Table 9. Daily intake and palatability of whole crop corn silage with different amounts of cage layer

excreta and admixing concentrate (Mean-SE)

Treatment Nitrogen Dry matter (g) \I?vhfl?;:(g) Eer\f llgtr:':;el
CS - 11.83°%£1.02 655. 4°+6.22 41. 25°+0. 35 93.88*"+13. 19
CES 10 18.63°+0. 82 844.5%+17.39 55. 85+ 1. 20 100. 50" £27. 83
CES 20 17.97°+0. 64 853.2"£59. 96 50. 25°+ 3. 46 85. 88°+16. 09
CES 30 . 20.90%+0. 25 841.6*+30.55 50. 93°+2. 59 85.43°+£19.15

1 ; Dry matter intake by sheep for 15 minutes

ABC:Means with different superscript letters in the same column were significantly different(P< .05).
abc ; Means with different superscript letters in the same column were significantly different (P< .01).
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