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Effects of Citrus Byproducts Silage Fed to Holstein Milking
Cows on the Milk Yield and Composition of Raw Milk

Chang-Cho Choung and Seung-Ju Yang™*

Summary

Citrus waste silage, urea added silage and urea plus wheat bran sitage were fed to eight milking cows
for 140 days. Control cows were grazed and fed silage free rations, Two cows in each treatment
were allowed to graze for 4-6 hours daily, fed dairy concentrate according to milk yields and offered 10
kg of one kind of citrus waste silage. Intake of citrus waste was higher in urea added silage (TZ) and
urea plus wheat bran silage (T3) than in control silage (TO) and Ty silage where cows were fed citrus
waste silage without additions. It was noted that the cows in T and T3 gave higher milk yields and
that peak periods were extented. The butterfat percentage increased slightly when cows were fed citrus
waste silage with addition of urea and wheat brans. It was observed that the palatability of citrus waste

silage was excellent and gave rise to increased milk production and improved milk quality,
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Table 1, Experimental design,
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Treat- Cow No. of Recent

Months after Future
calving day period(day)

Gestation Experimental silage

ments No. Age calving calving day calving
1 3 1 1984.12.24 3
To
2 5 3 1984. 8.23 7
3 3 1 1985, 3. 4 1
T
4 4 2 1984, 8,11 7
5 3 1 1985, 2.26 1
T2
6 4 2 1984, 8.23 7
7 10 9 1985. 2.10 1
T3
8 3 1 1984. 8.27 7

1985. 9. 9 131

1985, 9. 2 124

mandarin pulp silage

1985, 8.29 128

mandarin pulp silage +urea

1985. 8.31 126 0.6%

mandarin pulp silage +urea
0.6% + wheat bran

Tgo: Concentrate and grazing without silage. T}; Tg: T3; Concentrate, grazing and experimental sijlage

(10 *.g / head /day)
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Table 2, Chemical composition of experimental feed and quality of silage,

Chemical composition (%) Organic acid and pH of exp. silage
Moisture
(%) Crude Crude Crude Ash NFE pH Aacetic Butyric Lactic LA/TA Flige's
protein fat fiber acid acid acid score
Concen- 14.1 17.4 3.2 9.2 9.9 76.72 - - - - - -
trate (14.95) (2.75) (7.9) (B8.5) (85.90)
Exp. T 81.46b 1.812  0.78 2.80 1.01 12.14 3.50 0.29 0 1.682 81,042 95
stlages, (9.78) (4.18) (15.100 (5.45) (65.49)
Ty 80.1b 3.1 0.86 2.79 1,03 12,12 3.48 0.28 0 1.812 82.843 95
(15.45) (4.31) (14.0D (5.18) (61.05)
T3 77.052 3.8 1.24 2.23 1.15 13.44 3.55 0.25 0.03 2.41b 86.70b 95
(16.84) (5.38) (13.05 (.03 (59.7)
Different superscripts represent significant differences (P<0.05).
( ): DM base.
Table 3, Amounts of daily feed and DM intake (Kg).
Treatments
Lactation To T Ty Ty
period Cow No,
1 3 4 5 6 7 8
Feed intake
early 11.632 11,22 12.32b 13.0b
Concentrate
late 4.8 4.8 4.8 4.8
_ early - 9.8 9.3 9.85
Silage
late - 10 10 10
early 11.632 21.0b 21.6b 22.85b
Total
late 4.8 14.8 14.8b 14.8b
Dry matter intake
early 9.983 9.62 10.62b 11.2b
Concentrate
late 4.1 4.1 4.1 4.1
. early - 1.9 1.7 2.2
Silage
late - 2.0 2.0 2.3
early 9.982 11.5b 12.3b 13.4b
Total .
late 4.12 6.1b 6.1b 6.4

Different superscripts represent significant differences (PC0.05).

Tp: Control, Ty: Pulp mixture silage, To: Urea 0.6 % + pulp mixture silage, Tj3:

bran 5 % + pulp mixture silage.

Urea 0.6 % + wheat
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Table 4, DCP aond TDN consumed by cows per day* (Kg) .

Treatments
Lactation To T T, N Ts
period
Cow No.,
1 2 3 4 5 6 7 8
early 1.203 1.152 1.272b 1.34b
Concentrate
late 0.50 0.49 0.49 0.49
DCP Sl early - 0.122 0.19ab 0.25b
tage late - 0.143 0.20ab 0.25b
Total early 1.202 1.273 1.46b 1.59b
tal
° late 0.508 0.632 0.692 0.74b
early 7.582 7.302 8.062b 8.51b
Concentrate
late 3.19 3.12 3.12 3.12
TON Sil early - 1.41a 1.472 1.80b
riage late . 1.498 1.552 1.80b
Total early 7.582 8.7tab 9.53b 10.31b
t
ota late 319 4.61b 4.67b 4.92b

Tg: Control, Ty: Pulp mixture silage, Tp: Urea 0.6 % + pulp mixture silage, T3: Urea 0.6 % + wheat

bran 5 % + pulp mixture silage.

Different superscripts represent significant differences (P {0.05).
* Calculated from experimental silages and concentrates only.
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Table 5, Milk production (kg/day /head)
Treatments
Experimental
Pre-lactation period Post-lactation period
period
Tw T T TBo T T TeEe  Be)
Milk yield Pre-experiment 22.26 23.76 25.78 29.38 18.87 19.83 19.45 18.21
I(April) 22.01 27.64 30.22  31.91 18.07  20.32 19.94 18.65
(May) 19.87 26.22 31.80 29.79 15.13 17.06 17.57 14.44
IKJune) 16.43 24.26 27.93  25.56 9.20 11.55 11.59 8.34
- Whole (mean) 19.78 25.94 29.83 29.20 14 .45 15.95 16,00 13.39
FCM  Pre-experiment  18.91  20.30 2171 27.05  18.50  20.23  18.13 17.63
I (April) 19.00 23.36 26.04 29.41 17.73  20.43 18.63 18.86
I (May) 17.10 22.19 27.42  27.52 14.75 17.17 16.48 14.63
M (June) 14.22 20.50 24.07 24.42 8.93 11.67 10.79 8.44
Whole (mearn) 17.06 21.93 25.13  26.98 14.18 16.13 14.95 13.61
Milk fat  Pre-cxperiment  0.67  0.72  0.76  1.02  0.73  0.82  0.69  0.69
yield I (April) .68 0.82 0.93 1.11 0.70 0.82 0.71 0.76
I May) 0.61 0.78 0.98 1.04 0.58 0.69 0.63 0.59
T (June) .51 0.72 0.86 0.92 0.35 0.47 0.41 0.34
Whole (mean) 0.61 0.77 0.92 1.02 0.56 (.65 0.57 0.55

Tg: Control, T|: Pulp mixture silage, Ty: Urca 0.6 % + pulp mixture, T3: Urea 0.6 % + wheat

bran 5 %+ pulp mixture silage, (

) Cow number.
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Table 6, Chemical composition of milk %)
Treatments
E:;)ieoglmental Pre-lactation period Post-lactation period
ooy e T® Bo o Mo Te TBe
Moisture Pre-exp. 88.37 88.44 88.68 88.00 87.79 87.44 88.41 87.82
Exp. period 87.81 87.96 87.74 87.73 87.93 87.76 88.36 87.69
SNF Pre-exp. 8.6 8.53 839 852 835  8.172 B8.06  8.40
Exp. period 9.11 9.08 9.17 8.64 8.22 8.19 8.06 8.21
Mitk fat Pre-exp. 3.03 3.03 2.93 3.48 3.86 4.15 3.53 3.78
Exp. period 3.08 2.96 3.09 3.63 3.85 4.05 3.58 4.10
Protein Pre-exp. 3.35 3.41 3.11 3.29 3.56 3.62 3.60 3.42
Exp. period 3.31 3.42 3.19 3.45 3.59 3.59 3.61 3.43
Ash Pre-exp. 0.70 0.69 0.71 0.69 0.67 0.68 0.68 0.68
Exp. period 0.69 0.68 0.71 0.70 0.69 0.68 0.69 0.66
Lactose Pre-exp. 4.97 5.02 4.81 4.71 4.53 4.45 4.52 4.48
Exp. period 5.00 4.84 4.94 4.75 4.52 4.42 4.34 4.45

Milk yield (kg/head/day)
wn

Tg: Control, Ty: Pulp mixture silage, To: Urea 0.6 % + pulp mixture silage, Tq: Urea 0.6 % + wheat
0 1 2 3

bran 5 % + pulp mixture silage. (
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Pre and post experiment

Fig, 1. Milk yield curves of whole loctating
period,

Tg: Control, Ty: Pulp mixture silage, Tg: Urea

0.6 % + pulp mixture silage, T3: Urea 0.6 %+

wheat bran 5 % + pulp mixture silage.

) Cow number.
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Fig, 2, Mitk yield curves of early and late
lactating group,

Tp: Control, Ty: Pulp mixture silage, Ty: Urea
0.6 % + pulp mixture silage, T3: Urea 0.6 %+

wheat bran 5 9% + pulp mixture silage.

Table 7, Physical characteristics of milk
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S sl 7 (F#K, 1974) , beet pulp 9} orange
pulp 5 AHET HEFR 4 AEWNe
oulp ARy %4 ook @4 (Reagan 3} Mead,
1927) & vl R3tod F 4ol MK L= RS
w7l ok @k e o2 RRH S K3l BE
slddeh & Rpel A HERAA X AR (ks

B e #eAArd 2l A B kS 2EN
WHRES] Mol wel DCP, TDN HERES #{m
oF Atele} A & @ A KFHEGo] o) FoiA W
TOE HEHAL

HERES LA BRIy KBER V.F.A4

< B8 BAo Y2 28 2 g B B
Fehohs BR2 225 (1984)7 25 f#f (1985) 9] #
ol 4 =
pulp Akl 2] X of] H3le] FHFESE Schaibly &F Wing
(1971}, Chen % (1981)9) 2| BRAEZ SN o3 4
5 -3 &R7F @®Eso] Ak 3 RBEA
V.F.A, @l A BEEEel HeEo] ®osholl wpe P
ol M A3E o} (Balch %, 1955 ; Brown %, 1962
= RIS uoh o’ KR ES HEstd
X el Tp (EEN HEBKALARE ol 4y
AEEED T HEH 2= Bl K3 KBY
Py V.F.A. o] BReo) ool BERE Y TR 08
o ##hn AP o7 HFEH 4+ Ak BAHE K
S AE Y HIERS WA Grieve % (1974) 3}
Roffler B(1978)2 faKA MEAE SR 16 % LU
bl A= BEEEAEERS oo} JLES FFEEd

orange

F2 orange pulp \}Qe)=), grape fruit

PH Titratable acidity Gravity Alcohol test reaction
Treatment Cow No. - - -
Pre-exp. Exp.period Pre-exp. Exp.period Pre-exp. Exp.period Pre-exp. Exp.period
1 .64 6.59 0.16 0.17 1.034 1.033 — -
To 2 6.63 6.59 0.16 0.18 1.035 1.035 - -
Mean 6.64 6.59 0.16 0.18 1.035 1.034 — —
3 6.63 6.59 0.16 .18 1.034 1.035 — —
T 4 6.68 6.63 0.15 n.17 1.031 1.032 — —
Mean 6.66 6.61 0.16 0.18 1.033 1.034 - —
5 6.60 6.59 0.17 0.19 1.037 1.035 - -
Ty 6 6.63 6.58 0.16 0.18 1.029 1.027 - —
Mean 6.62 6.59 0.17 0.19 1.033 1.031 — -
7 6.68 6.65 0.15 0.16 1.032 1.030¢ — -
T3 8 6.58 6.56 0.18 .18 1.028 1.026 — -
Mean 6.63 6.60 0.17 0,17 1.030 1.028 — —
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