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Effects of the Growth and Production Phase on Manure

Production and Compositions in Holstein Dairy Cattle
Hyun June Lee, Wang Shik Lee*, Hyeon Shup Kim, Won Mo Cho, Seung Hak Yang,
Kwang Seok Ki, Sang Bum Kim and Joong Kook Park
National Institute of Animal Science, RDA

Summary

This work was carried out to investigate the quantity of manure excreta and characteristics in
growth and production phase of Holstein dairy cattle. The average manure production of dairy
cattle under condition of ad [libitum feeding was 41.5 kg/head/day (feces 24.9, urine 16.4 kg). The
average moisture contents of feces and urine were 85.0% and 93.9%, respectively. Water pollutant
concentration, BODs, CODwmn and SS excreted from dairy cattle were 15,444 mg/ ¢, 53,159 mg/ 4,
and 40,528 mg/ ¢ in feces and 8,454 mg/ ¢, 1,116 mg/ ¢, and 962 mg/ ¢ in urine, respectively.
And The daily loading amount of BODs, CODwms, SS in dairy cattle manure were 523 g, 1,416 ¢
and 1,025 g, respectively. N, P and K contents of manure produced by dairy cattle were 0.33,
0.49 and 0.20% in feces, and 1.02, 0.27 and 1.03 in urine, respectively. In the concentrations of
mineral and heavy metal of manure, Ca, Na and Mg contents were 1.56, 0.24 and 0.69%, and
Zn, Cu, Cr, Pb and As were 69.23, 19.14, 2.89, 7.73 and 2.94 ppm, respectively. In conclusion,
Dairy farms can be estimated optimum nutrient and pollutant balance to effectively manage the
manure produced.
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Table 1. Characteristics of animals in the experiment
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Animals Head Age (month) Weight (kg) A;/iggg&gr;ldi)lk selz;:sx(f)lf?l\rjllgrrll:h)
Young cattle 4 6.7+0.5 206.0+10.3 — 5
Heifer 4 15.740.6 413.3+21.9 — 4
Dry cow 4 41.9+£5.0 577.3+73.4 - 7
Dairy cow 4 64.1+£9.6 694.3£72.9 31.4+8.2 12
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Table 2. Formulas and chemical compositions of TMR diets for dairy cattle

Ingredients (%) Youﬁgifz a;ttle/ Dry cow Dairy cow

Brewers grain 8.0 4.0 7.8
Distillwrs dried grains 9.8 2.6 9.5
Hay mixture” 9.0 9.5 8.1
Alfalfa hay 11.0 11.4 10.6
Oat hay 6.0 6.5 34
Klein grass 4.0 6.0 2.8
Timothy hay 3.0 7.3 4.3
Tall fescue straw 2.5 6.0 3.1
Concentrate 28.0 29.6 32.7
Mineral/Vitamin premixz) 0.7 0.6 1.3
Cotton seed 12.0 11.2 10.5
Beet pulp 4.7 3.0 33
Fermentation feeds 0.9 1.4 1.7
Salt 0.2 0.3 0.3
Sodium bicarbonate 0.2 0.6 0.6
Total 100.0 100.0 100.0
Chemical compositions (%/DM)

DM (%) 62.8 80.3 63.0
TDN (%) 63.2 65.2 71.8
NEL (Mcal) 1.43 1.48 1.68
TCP (%) 12.2 12.3 15.7
NEC (%) 27.8 28.7 332
NDF (%) 86.8 50.6 38.1
CF (%) 21.9 22.7 18.9
Ca (%) 0.4 0.6 0.8
P (%) 0.4 0.4 0.4
Forage/Concentrate 52.6 62.4 46.9

" Contained tall fascue hay and ochardgrass hay.
? Contained per kg diet: vitamin A, 18,000 IU; vitamin D3, 3,600 IU; vitamin E, 15 IU; I, 1.5 mg Fe, 120
mg; Mn, 135 mg; Zn, 135 mg; Cu, 30 mg and Co, 0.3 mg.
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Fig. 1. Metabolic cage for dairy cows.
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Table 3. Climatic changes in the experiment
Young cattle Heifer Dry cow Dairy cow
Item May April July December
T %rh | THI* T %rh | THI T %rh | THI T %rh | THI
Average 229| 73.3| 75.3| 14.4| 57.8| 574\ 27.6| 795| 799| 51| 746| 435
High 264| 99.6| 78.3| 33.9| 89.1| 79.1| 319| 97.3| 85.1| 10.6| 93.1| 528
Low 17.6| 429| 69.2| 4.6| 22.7| 43.3| 223| 49.2| 76.0 1.0| 504 36.7
Average
\c;lﬁglative 551 |1,760 | 1,807 | 344 |1,388 |1,378 | 662 (1,908 | 1,918 | 123 |1,790 |1,043

* THI; temperature humidity index.



Table 4949} o] dd T AIRAEAH
F2 A5, AHT, AU 2 SA499 ¢

A& 20.8kg, 13.8kg, 9.6+1.5kg, 9

ﬂiio

Elulo] AT Aol wEt AdFFe]l =
Aow vehyth AFdE AEHAHES &

© 7} 4.47%% 7 = UElGon, Ay
9= 232%= 7P Wgkth oy E o] f=
S99 A, AEdFEE =2 43y
Hlglety, AY9= HE HFS FrhstA| vt
A9k 2] dopel AfFRFom Qg =
& AFEH valste] AFH &) W] wie]

o AY9-o Alnet S&FE X9 o

F AFAZFE 47 372kgd 48.1kgol A,
By dAZS Z47F 20.8kg, 29.5kg oAt
., 7Agoe = Mo 687kg_é &1
d9-9F A9} wwate] Y53 Eokon
A2 A H 9] z}o)7) ol A3 el Aol

of 7]dsh= Ao R FAME
Mo Al 913}‘33_

BAesA A 1748 1%

o AlsAHZE AT, 459 A
MAFS 46kgo = 7HF do A
70%, 239 34% F=Folgta g

= [e)
i HAZe

N

o
o

[o
lo o

oiR

™
dd S 183 LE %9
63%, Zf9-9 25% Folgtal Stk #
;\]fﬂﬁﬂr }E 7413)\4_2;43},3 2HHXJE?J 92
kg® AfF9-2 68%, ZFi-F2] 45% FEOE
ZAFE I 53] At AH9-9 vusky
s FI Rl 2vl 7HE Eoken, o] d o

FAY HE Ao =
ki

0

rir —{
< r_\;’._l‘

AU

i,

)

HUor sy
o
[

_ﬁ
o
fr

o 2

off 2 A U N go O o i

o:
1

ot

o

N

-

—_>'4—"4

g o
o

2

O ()
D U T R F oY

031 dlo
o

v%*é%, A 2 X“’% s

wet 2w, A7 AAHEE
5~492 Lo|H, s7i¥H e S49-=

174 LE AF @GR St
Afo AHET dgFz=A AL E

2 o > MU oW R o > o doof
o
fru

A 2 oox [o o ¥© o i

_
b
~

i dlo

e
=)

Table 4. Effects of the growth phase on dry matter intake in dairy cattle

Animals Body weight (kg) DMI (kg) DMI (%/kg BW)
Young cattle 206.0+10.3 9.2+1.1 4.47+0.3
Heifer 413.3£21.9 9.6%1.5 2.32+0.1
Dry cow 577.3£73.4 13.8+1.9 2.39+0.3
Dairy cow 694.3+£72.9 20.8+3.0 3.00+0.6

Table 5. Effects of the growth phase on feed and water intake, and manure production in

dairy cattle
Average intake (kg/head/d) Average manure production (kg/d) Manure

Animals production

Feed Water Total Feces Urine Total (%)
Young cattle | 15.9+ 1.9 | 21.3+ 6.1 | 37.2+ 5.8 | 12.0+ 2.7 8.8+ 4.1 | 20.8+ 4.5 559
Heifer 16.7+ 2.6 | 29.3+ 7.0 | 48.1+ 82 | 17.9+ 2.6 | 11.6+ 3.1 | 29.5+ 4.5 61.3
Dry cow 16.0+ 5.0 | 52.7+12.5| 68.7£16.2 | 257+ 6.9 | 12.7+ 3.4 | 39.5+ 6.4 57.5
Dairy cow 37.0+ 5.1 |98.5£35.4 | 134.6£12.9 | 44.0+ 54 | 323+ 6.1 | 76.3+ 6.0 56.6
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Table 6. Effects of the growth phase on contents of

manure (MeantSD, %)

fertilizer ingredient in feed and

Animal Item N P,0s K>,O
Feed 2.01+0.10 1.08+0.03 1.76+0.12
Young cattle Feces 0.34+0.02 0.30+0.03 0.11+0.04
Urine 1.00+0.58 0.21£0.22 0.99+0.30
Feed 2.01+0.10 1.08+0.03 1.76+0.12
Heifer Feces 0.34+0.04 0.51£0.06 0.25+0.04
Urine 0.56+0.30 0.03+0.04 0.67+0.73
Feed 2.1140.18 1.0140.05 1.8040.08
Dry cow Feces 0.25+0.01 0.46+0.06 0.20+0.01
Urine 0.63£0.55 0.03+0.04 1.18+1.44
Feed 2.81+0.05 1.50+0.04 1.76+0.19
Dairy cow Feces 0.37+0.01 0.68+0.05 0.24+0.04
Urine 1.88+0.11 0.76+1.08 1.28+0.58
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Table 7. Effects of the growth phase on mineral contents in feed and manure (MeanzSD,

%)
Animal Minerals(%) Heavy metals(ppm)
Ca Na Mg Zn Cu Cr Pb Cd As

Young Feed | 0.7£0.1 | 0.7+0.3 | 0.3£0.0 | 35.4+ 3.2| 5.7+ 0.5|1.7+0.4 | 4.0£0.3 | ND" | 2.6+0.4
cattle | peces | 1.240.1 | 0.340.1 | 0.6£0.1 | 41.1414.5| 8.8+ 4.4|3.941.6|7.0£0.6 | ND |3.4+0.9

. Feed | 0.7£0.0 | 0.3£0.0 | 0.3£0.0 | 23.7+ 3.3| 3.1+ 0.4|1.7+0.5|[4.3£0.1 | ND |3.7+0.1
Heifer Feces | 1.5+0.1 | 0.3+0.1 | 0.6+0.1 | 503+ 6.1|31.9+51.3|3.4+1.1|8.3+1.4 | ND |2.4+1.1
Dry Feed | 0.7+0.1 | 0.2+0.0 | 0.3+£0.0 | 72.5+ 53| 8.8+1.02|1.1£0.1 | 3.7+1.8 | ND [2.0+0.1
COW | Feces | 1.5£0.1 | 0.2+0.1 | 0.7+0.1 | 68.3+ 7.2|16.4+ 6.0|2.2£0.5|7.2+0.4 | ND |3.5£0.2
Dairy Feed | 0.9+0.1 | 0.6£0.0 | 0.4+0.0 [115.1= 2.5|16.5+ 0.9|0.8+0.1 | 6.0£0.5 | ND |1.3£0.2
COW | Feces | 2.120.1 | 0.3£0.1 | 0.8+0.1 | 117.3£29.1|19.5+ 6.2{2.0£0.5|8.4+0.5 | ND |2.5+0.2

Y Not detected.
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Table 8. Effects of the growth phase on pollutant contaminants of water manure (Meant

SD, mg/L)
Animals pH : BOD; . CODws - S8 .
Feces | Urine Feces Urine Feces Urine Feces Urine

Young cattle|8.3£0.6 [9.1£0.11| 7,591£2,179| 6,505+4,036 | 55,404+10,945 | 4,189+1,188 8,900+ 2,596 | 770+242
Heifer 8.4+0.1(8.3+0.13|12,457+1,817 | 8,964+1,559 | 57,840+ 5,168 | 6,936+ 903 | 14,000+ 2,490 | 548+ 85
Dry cow 8.7+£0.28.2+0.11| 9,742+1,130| 8,689+1,213 | 56,071+ 4,991 | 5,454+ 705 5,878+ 1,173 841+180
Dairy cow |8.4+0.2|6.7+0.08|31,988+2,908| 9,659+1,105 |43,321+ 3,467 | 6,005+ 631 | 133,333£22,697 | 1,691£196
of o] 93k zlold Ao AZLHT FH=4d g=Fo] 101,500, 87,333, 119,833

EHEH(SS)Y 3 & F9o TdFEe S mg/lo|dutE Bt vLd AEgS B

$-ol & 8,900, 770 mg/L FS I, A
ol A= 14,000, 548 mg/ll 5 lM#ﬂ%
fF9-ol A= 5878, 84lmglLZE 7HF A

e o™, 2ol A= 133,333, 1,692
mg/L®E YER} HY$-ol Zg$o] oA
M S REES BT B3 w ghe
oA 7~78¥) A% w2 AFS HIth o
= A AFS, AFS, 4% B =

X T CODwE 436, 518, 825 mg/Lo|StteE

H a9} v 5238k gekS 1ol ZolArh

F24 29992 BODs, CODyn, SS9 %49
AAGAE dd FF H FERLIAEE F
S BA1% Ay Table 99 2Tl

2 w2 =3 0D-°4 dd T HAF F
Sl HAoME B 9l W 57g §A
148g ©| AL, iM%oﬂHb B o223+47¢g =

Table 9. Effects of the growth phase on pollutant load of water in suspended solids

(MeantSD, g/head/day)

Animals bol(?}\// ei?egieght Mamgfg/ I})lre(:(i;)lcnon Bop

(kg) Feces Urine Feces Urine Total
Young cattle 206.0+£10.3 12.0+2.7 8.8+4.1 91+ 5.9 57£16.5 148+ 22.4
Heifer 413.3+21.9 17.9+2.6 11.6+3.1 223+ 4.7 104+ 4.8 327+ 9.6
Dry cow 577.34£73.4 | 25.7+£6.9 12.7+£3.4 250+ 7.8 110+ 4.1 361+11.9
Milk cow 694.3£72.9 44.0+£5.4 32.3+6.1 1,408+15.7 312+ 6.7 |1,719+£22.4
Animals cop 5

Feces Urine Total Feces Urine Total
Young cattle 665+29.6 37+4.9 702+34.4 107+ 7.0 6.8£1.0 114+ 8.0
Heifer 1,035+13.4 81+2.8 1,116+16.2 251+ 6.5 6.4+0.3 257+ 6.7
Dry cow 1,441+34 .4 69+2.4 1,510+36.8 151« 8.1 | 10.7+0.6 162+ 8.7
Milk cow 1,906+18.7 194+3.9 2,100+22.6 | 5,867+122.6 | 54.6t1.2 |5,921£123.8
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