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Quantity and Characteristics of Manure Produced by

Holstein Heifer at Different Seasons

Choi, D. Y., Kwag, J. H., Park, C. H,, Jeong, K. H., Kim, T. I, Kim, J. H.,
Yoo, Y. H., Yang, C. B. and Choi, H. L.*
National Livestock Research Institute, RDA

Summary

This study was conducted to determine the volume of Holstein heifers manure excreted and its
characteristics. The average dry matter intake of heifers was 6.7 kg/head/day. The intake rate was
lowest in spring among four seasons. The average dry matter intake rate during spring, summer,
fall, and winter was 4.6, 8.3, 7.1, and 6.8 kg/head/day, respectively. The average water intake of
heifers was 19.3 ¢ /head/day. The water consumption was highest value (21.8 ¢ /head/day) in
summer and lowest values(18.3 ¢ /head/day) in spring and winter. Values were found not to be
statiscally different for the four seasons. The average manure production of heifers (average live
weight was 363.1 kg) was 20.3 kg/head/day and it was 5.6% of live animal weight. The manure
production during spring, summer, fall, and winter was 13.7, 23.8, 25.0, and 20.2 kg/head/day,
respectively. Production during spring was lower than the other seasons (p<0.05). A higher
correlation between live weight and manure production (R*=0.7816) and between live weight and
feed intake (R’=0.7296) was observed for heifers. Correlations between manure production and
water intake and between manure production and feed intake were found to be relatively low for
heifers. The moisture content of feces was 83.5% and that of urine 94.6%. The pH of feces and
urine were in the ranges of 7.4 and 7.5, respectively. The BODs, COD, SS, T-N, T-P
concentrations of the heifer feces were 18,048, 50,114, 119,833, 2,519, and 427mg/ /¢,
respectively. Heifer urine showed lower levels of BODs(5,434 mg/ 2 ), COD(6,550 mg/ #), SS(825
mg/ ¢), T-N(3,616 mg/ #), and T-P(28 mg/ #) than feces. The fertilizer nutrient concentrations of
heifer feces was 0.25% N, 0.1% P,Os and 0.14% K,;O. Urine was found to contain 0.36% N,
0.006% of P,0s and 0.31% K,O. '

(Key words : Heifer, Manure, Feces, Urine, Fertilizer, Pollutant)
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1), (Table 2).

Table 1. Chemical composition of the experi-

mental roughage
Com
Item silage Hay
Moisture content (%) 76.88 16.75
Crude protein (%) 2.16 8.17
Crude fat (%) 1.67 1.79
Crude fiber (%) 7.04 28.64
Crude ash (%) 1.59 6.59

Table 2. Formula and nutrient composition

of basal diet for heifer Faldge AE7|E ud 23 104
. of AAER EAE Ao £ A9
Ingredients % ) .
Corn 315 FTTHXY BT HJEIJ HAH Fro E
Wheat 14.0 FAE A Y] 75 x Z o] 120 x Z o] 60cm)
Soy bean meal : 17.0 & AA%Y BFL A AL,
Rapesced meal 6.0 =¥ 8579 7}HEl(Eschmanm Healthcare
Corn germ meal 3.0 Hvthe. K Eneland)® -33ho] war
Corn gluten meal 8.0 ythe, Kent, England)S 475 e =
Wheat bran 15.0 B2 580 3% F wFg AFsid =
Alfalfa pellet 2.0 7 &+ A th(Fig. 2).
Molasses 2.0
Calcium phosphate 03
Salt 0.3
Vitamin-mineral premix 0.9
Total 100
Chemical composition”
Crude protein 18.0
TDN 70.0
Ca 0.4
P 0.3

Y Calculated value

e A SFES A9 AL 4
@ B WREe FRud 23S Y Ed n9 F¥ FFES AAL AmE
2 il
=

g A
TS WA 2A 1089 SAsIHFig. 1).  Hdld 80T HAZ7|(Model : 14-LMC-135, =+
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A, )l A 10~16A17F E£&= 105Tol

A 57 AE AZAA Desiccatordl]l %7
3087 4Y F FFse] Az AFe 74

g 2439 9 pHE AT A o
Hg 100ml Ho]A FH3to FIFoz2 A
o]FWA  Digital pH meter(Model : Orion
520A, ¥ E)E Buffer 922 7 ¢E g

ARSA He 24 % BEAFL YT 60

Zz ojUd ZAHIAT. LHFAES BODs,
CODwp, SS, T-N, T-PE $22d FHAEH
(B35, 1992) 9t BAgHaH, &=
W HEAQESFT FAHELS A0AC(1990)
gA Agddyior BMEHI, P0sE 4
F3] & Lancasterd o2& 5 K;0

T AAAE AE9 qde dAF Hso
AN F  4AEFF =7 (Model : AA280FS,
Varian, "=)elA zk & EEFALE
HEAE A4 F AT o199 A

243

NE71E ExEs = A LA Y o)
SHEEASATO, dE)E AHAsted FASHY
th AlE7I7HE &£x9 $ 5% Table 33 2t}

7. SAXeE

2 Agoll A ol RHEE SAS package

(19858 ol&st9 BAEA HesHod,
Zt g Bade o4 HAELS General
Linear Models ©]#3}% Duncan(1955)2]

Multiple Range Test® %33} t}.
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TAFTS 375.7kgS 2 JRAIZS] HAE 324
~424kgo]9j\otq A0S AsEdE8g o

AE7E22 °—=1?4_ B 6.7kg_
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o2 YegtFig 3). F7 4949 s5F2
F 19342, B 18324, & 2184, 1%

18324, A% 1832 2 A& 7}bF wgtor}

Feate Holx &tth, B Alge Axe

Adams 5(1995)°] HA9 B HHF2 $Ho}
Pan

A, §4%, AR, FHE 5 AZOA

Table 3. Ambient temperature and relative humidity during the experimental period

Ambient temperature(C) Relative humidity
Season - o
Min. Max. Average (%)
Spring 17.4 272 21.8 75
Summer 21.7 29.8 25.4 81
Fall 3.7 13.0 8.0 76
Winter —3.6 4.6 03 67
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Table 4. The feed intake and water consumption of heifers during experimental period”

Item Spring Summer Fall Winter Mean
Feed intake (DM)
4.6+0.3 8.3+0.8 7.1x1.2 6.8+1.2 6.7+1.7
(kg / head / day)
Water consumption
18.3£32 21.8+2.8 18.3£3.1 18.3+1.5 19.3+2.9
(£ / head / day)
Y Mean+S.D.

g2 tdE2n, §459 3¢, sHEEL 144
~1742, 15~18/19% & 223~2697, 18~
247098 e 276~36329 B& AFs= A
o2 Huy AHe v FFE YA
on, &3 &(1989)7F F2EY A SA4S
2053, 2559, A SAHSE dHe=
dd S5FE A AH, 424 14~167,
15~22¢, 27~32283 Bas AAFA A
Ak $(1993)2 FZEIF §4%9 7
<, AR99 RV E dY 88 &

o] AB/|Fo2 AR lkg AFH 3649
Bo] "esitty mudgrh Grant(1994)&
S5 JFE X o8 A QdE
ZAIG EH, A7l AEAHF dAE, 9
25, F%84 =, MALY 9, FoA
o oivjEd Q7% Fol vt Bt

10.0
y=0.0142x + 1.5468 ®
2 —

B oo R? = 0.7296 7
e ©
X
8
£
260}
()]
[T

40 L&

150 250 350 450 550

Body weight (lg)

Fig. 3. Correlationship between feed intake
and body weight of heifers.

2. &b H{ME

S4%-9 Add Bx wjdFe Table 59
BE uhe} Zo] &, odF, 7He 2 AL
742} 103, 146, 16.1, 149kgo 2 Bo] 7}%
we Zez zAHILH, T £
H&& o Fo] 33%=2 7HE W%, Fl
45%2 7+ EA YERth(p<0.05). =9 o
o wAdFL Zz 34, 92, 89, 53kge® W
& 65kgol L, 4EFH 7HEo] EF AL
v EA e H(p<0.05), MFdH]
w9 H&e Zt7} 1.5, 20, 2.1, 1.4%E Y&
ok A $A497 wdde 949 €
NAdFE &, 98, 1S, AE A4 137,
23.8, 25.0, 202kge. 2 WF 203 kgo|gl o,
AFue Exof vj&e HT 56%[TH B
ANEe ZAxn, FFAFol 363.1kgd F4¢
o] B wjMdze 138kg, & wlHFL 65kg
o8 9Y FujMdTe 203kgol AUtk ol T
Ade HAAF 250kgd S B W)
dgol B 15kg, & 7.5kgo @ F 225kg9
et widEdn R1d JdEFYFALI
(1978)8] A EAH}AE HFAT AIFE BA
on, HF FH(I9INE SS9 B9 »
7} 42 179kg, 6.7kge] wldd@tn R}
Aok EI FAAAF 227kg)e] 2o WHF
o] 18.6kgolttE B} H£¥ ARE B
RO (MWPS, 1985), = HE73 AT H(1986)
AA 15247098 899 B9 o A

A
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Table 5. The fresh manure production of heifers at different seasons

1).2)

Item Spring Summer Fall Winter A&:::lge
No. of heads 6 6 6 6 22
Aver. body weight (kg) 228.8 4472 433.0 366.8 363.1
Feces 10.3+1.4° | 14.6£3.7° | 16.1£1.3* | 14.9+1.1° | 13.843.0
Feces/weight ratio (%) 4.5 33 37 4.1 3.8
Manure Urine 34£1.0° | 9.2¢1.3° | 89429 | 53+09° | 6.5+2.9
production
(kg/head/day) Urine/weight ratio (%) L5 20 2.1 14 1.8
Total 13.741.6° | 23.842.5° | 25.042.0° | 20.2+1.4° | 20.3+4.8
Manure/weight ratio (%) 6.0 53 5.8 5.5 5.6
" MeanS.D.

2 Means with the different superscripts within the same row are significantly different(p<0.05).

gko] Z}z} 195, 144kg ojUThE BRu9E
B8 A3e Jehth. ASAE(1992)%

2 x9%. 0

AF 227kgd A2 S5
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Fig. 4. Correlationship between manure pro-
duction and body weight of heifers.
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5. Correlationship between feces and urine production and water consumption of
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Fig. 6. Correlationship between feces and urine production and feed intake of heifers.

g B3, FEEIH wad9nst 24, A
% 2 S48 e oE 5‘:31 %‘r%
gere zAMe AT, 78~86% WY ATE B
a9E s AFE HAT £F =9 p

= ztz} 7.0~74, 75~7.89 WYz ugi?-
72, 76& YElo] k¢ pH7} o blato
o 2 F¥gE HITHTable 6)

Table 6. Moisture content and pH of feces
and urine of heifers”

Moisture

Item (%) pH
Feces 83.5+1.11 7.4+0.11
Urine 94.6+1.28 7.5+£0.12

Y Mean+S.D.

4. 2h 2FHEH 4=

SALY B3 no eEEA AHE ¥ ¥
X+ Table 73 2t} ¥ BODst 18,048
mg/ ¢, CODm= 50,114mg/ £, SSE 119,833
mg/ 2 Fom 2] BODsE 5434mg/ £, CODwn
E 6,550mg/ ¢, SSE 825mg/l =2 FAHS

o olgt #HE I AT ARE HW,
ZYEAATE186)7F Hao BFH x9

BODs7} z+z} 20,821, 3,575 mg/ ¢ QvtE B
o H£d AFE BRJY:, EFIGFAI
(1989)2] =z <3td 23 o BODs7H
Z}z} 24,000, = 4,000mg/ 2 2 JERGTIT B
aslg en, ASAE(985)E AF 2268kel
LA wAdE Ex(EF)Y BODsE
20,433 mg/ £ 2} B3t} Ronald S(1994)
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T AFE 1,0003-2=@54ke) A SAHG
oA BAsE B BODs 3T 18611
mg/ ¢ FThT BRI, B AFe A% A
o] fAHE A3 YeErdit. CODY 7A$- 3
29 23 =7} 742 12,000, 3,000 mg/ £ 2
YR FF2413](1989)9] B3¢t Zolg e
Wz gon, FPRZATA(1986)] &34
w9 COD7} z+zb 200,712, 11,368 mg/ £ 2+
Bags ol YEhRE I, Ronald &
(1994)0] AF 1,000} @54kg)d RE: &
%= 127,890mg/ £ 2] CODE ¥x& T3
At nad ARds 22 Aol7t A
Atk ol BN Holz IYHRAD
T4 2@ Ronald & CODY #4& FIAE
NLEEKLCrOol 3 3}8HA AdrQFFS
2 ZAY 94, B AgdAe #uiag
F(KMnO4goll o3 383 L8 T7FS
AstegM Arle EZAY Aol ol
3 AR SSE= 9 3§ 118,667 mg/ £
Aohe TPV AT E(1986)] B39} 120,000
mg/ ¢ [THE BT FEHAL3](1989)8] ®H st
&3 ZA3E Jdeggey, 9 Ffde
2 Aol2 ek B A ddAM e
g RA ByE: TN, T-P ¥5& A¥BH,
Vo= 2z 2,519, 27mg/ 2 Ui, = H$
| Z+2+ 3,616, 28 mg/ £ Kt olghE S A
vl 7
e 2 SAHSE UFoR oE BH k2
g wdse TNg TPE 243% 27, &
o] A$ T-No| Z+z}t 3,358, 1,296, 4,735 mg/
2, T-P7t Z+2} 943, 539, 821mg/#, =9 7
° T-No| z+z} 11,396, 9,475, 10,940 mg/ £,
T-P7} Ztz} 97, 623, 209mg/ £ & ZA}E o
EAYge ZAns vy AFE nYeH,
ZH$ 2x7t E58 &889 BF, TN,
T-P7} 7}z 5,187 mg/ £, 444 mg/ 2 et B
(E®A FA, 1973 Agele ga v
AL YeENIiY. =S A ExZFH
& == T-N, T-P7} 22} 4,706, 2,209 mg/ £

i

A& FEEH LO99n7t Fie, A -
[e]
o

Aohe $EAALTA(1990) 22 F ASAE
(19857} - A& 635.6kge] FAojA uwjAdd
BEn(E)e TN, T-P7} Z4z 475Tmg/ 2,
1,570 mg/ £ Yohe Buos wsd FAE
B

Table 7. Concentrations of water pollutants
in feces and urine of heifers”

(unit : mg/ #)
Item Feces Urine
BODs 18,048+ 512 | 5,434x1,719
CODwmn 50,114+ 2281 | 6,550+3,408
SS 119,833+21,577 825+ 701
T-N 2,519+ 146 | 3,616% 998
T-P 427+ 94 28+ 12
Y Mean+ S.D.

5. &k HBYE

NH2ER9 JHAE AEd 94%TH, EF
o] Zalx, st AA9 MM, EGrAE
o §AFA F o8 "N HrtE, ¥R
A 7AAE AAN), AP0, ZE(K0) F
29 3848 7|Fo® @t ExF HE
Fou &S AERY, 29 FH$ N,
P,0s, K207} z+zh 025, 0.10, 0.14%, =] 7
2o z+z} 0.36, 0.006, 0.31%% THTable B).
ojolzte AL AR ZAR 9o

B
AR

Table 8. The comparative nutrient content
of feces and urine of heifers”

(unit : %)
Item Feces Urine
N 0.25+0.01 036 +£0.10
P,0Os 0.10+0.02 0.006 + 0.003
KO 0.14+0.01 0.31 £0.05
Y Mean + S.D.
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50,114, 119,833, 2,519, 427 mg/ ¢ U3, =&
Z+7} 5,434, 6,550, 825, 3,616, 28 mg/ £ ST}

6. % HEAFEL B9 N, P,0s, K:0
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