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Estimation of Excretion of Nitrogen and Phosphorus With Manure From Dairy Cow Based on Ingestion of N and
P With Feeds. LU Jian'*’ , CHANG Zhi-zhou’” , HUANG Hong-ying"" (1. College of Resources and Environmental Sci-
ences, Nanjing Agricultural University, Nanjing 210095, China; 2. Institute of Agricultural Resources and Environment,
Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 3. Jiangsu Agricultural Waste Treatment and Recycle
Engineering Research Center, Nanjing 210014, China)

Abstract: Through monitoring of ingestion and excretion of nitrogen and phosphorus by dairy cows of an on-scale dairy
farm in summer and winter, analysis was done of relationship between the ingestion and excretion and a model was estab-
lished for estimation of discharge of N and P from the farm in summer and winter. Results show that in water and summer,
averagely, an adult dairy cow excretes 31. 14 and 13.90 kg - d™" of feces per day, respectively, and a lactating cow ex-
cretes 270.71 g - d™' N and 66. 67 g - d”' P with feces and urine, 16.4% and 19.2% more than a dry cow does, and
150. 7% and 174. 0% more than a heifer does, respectively. Daily ingestion of nitrogen and phosphorus with fodder of a
dairy cow varies sharply from cow to cow different in physiological stage ( P<0.05) , displaying an order of lactating cow >
drying cow > heifer. Daily excretion of nitrogen and phosphorus with feces and urine from a cow also varies sharply from
cow to cow different in physiological stage (P<0.05). The cows excrete with feces and urine more than 50% of the nitro-
gen and phosphorus ingested. Positive relationship was found of N and P ingestions with fodder and N and P excretions
with feces, urine and milk in summer and winter. A model can hence be built up by fitting with a regression equation for
estimation of N and P excretions with feces and urine based on N and P ingestions with fodder. The model may provide ref-
erences for feces management and pollution prevention in dairy farms.
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Table 1 Codes and weights of the dairy cows monitored

EIM 2010 4E8 H 1S HE20114E 1 H 25 H, 0 & .
WA B B AT, BB BOR g 91 14 d, Kb i
59 d,
1.2 RIEXIH

IR R 3 A F A BB B W 4 (L4
TAAME A ), AP B R ALE S 6 k1)
A (PR s 4200 - 34 K OF SR B TR R fE R TR, W
FLA YRR K ) & I EET R R A
A, Wk e R U R, S H A1 L W 1,

MR DR L3R 2~ 3, WA A DR RN 5 ot
WA B ok, SR, EoR T K & H Ty
(DDGS) WERR S Wik & HuRk Bk Bk
FRAES /INORAT ER IRDRE S K2 4E A A EE
FEE PR BRI AR, #5 B R M
WA= A= BRI BN [ AT 22 51

LES pEs
WFLE T3 H A WHLE +3.4 H A
a5 RER/ke W5 EBEEE/ke S5 EFEE/ke WS iRk S5 HRBR/ke S5 RFE/ke
0816 580 0621 630 0841 260 0761 620 0639 610 0935 300
0709 620 0726 650 0831 270 0619 630 0619 630 0951 260
0776 640 0634 680 0846 310 0402 570 0513 680 0942 270
0510 570 0503 710 0834 300 0731 560 0405 630 0105 320
0412 600 0657 630 0908 290 0618 630 0406 680 0109 270
0616 650 0433 640 0901 280 0735 610 0624 740 0116 310
TR FE 610+32 657+32 28519 603+31 66248 288425

WA S HT 2 ACBCTHR YA AR SR R 2 ALBCTARIZ AR A th A RBUF 45, 40 0816 4 2008 4 AR RIER 16 k4R,

x2 EFNFRANMEERS

Table 2 Main ingredients of the fodder for dairy cows in

summer g kg—l
AR A 7 REZ1N
WAEL AR ARk 29. 17 6.75 880. 8
WFLAE AR 29.93 7.25 878.6
T FLA R R 28.57 9.53 884.7
AR R 29.18 6.93 878.9
R 16. 84 3.57 906. 3
Fh 9.51 1.52 891.0
FH SRR 16.27 1.98 850.2
TR TG B H AT 45.72 8.55 904.7
HH 21.20 4.37 246.3
fief K FF 11.72 2.01 234.8
T 8.17 3.05 780.9

1.3 H@RRESRKRRF

TRDRE A TR 025 ol R A 0 1) R 4, 1>
AR 2, — I E SRR, 53— AE 55 C 44
NRETEAEE, BT A AR, B AT

500 g,

R3 ZFPMFAREENS

Table 3 Main ingredients of the fodder for dairy cows in

winter g kg’l
T} A W T
WFLAAE T 30.72 7.99 892.6
WFLARE SRR 29.57 6. 08 878. 4
T LA AR 24.77 7.48 881.6
B LA A AL 29. 34 6.92 878.9
A 28.57 3.33 909. 4
FRE 9.25 1. 54 891.0
ISR 15.91 1.96 850.2
TR STV 50. 85 8.30 907.7
i 29. 51 2.27 198. 4
HIE kK 16.75 2.39 207.7

FERE IR TP IR G SRR
ARERLRAE 2 13, — e F K 5 — 5 A SRR
1, BT AEARN R R EADT 500 g,
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S SPSS 17. 0 Fl Excel 2007 #4458 B 47
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2.1 MHFETAMBANR BE

WELAE TR RE R4 E AW RN H A
SER B 43 5 R 480.23 A1 101. 16, 282. 26 FI
73.02.186.36 F141.05 g, 34 A0, FEAHE 2T
AN AFERY B, 528 A5 H G R 48 A 2 B
H2E5 W E (P<0.05) , N BRI AL 4+
FLAEFIE A, X 0] BE 5 A [R) A= BB B 4 4 fe] i
TEOARIA DG, WFLAR H - e 2 K E 57,
BUAL B ER A B I R T34 & AR A, B H AR

F4 DMHSHELAMBEANNER BE

B ILE A 2, DRI O Rk R AL T
WK, ¢« K5 F B, B T 2L 45 A 8] 2= 15 (6] 45 H %
PN 25 W3 (P<0.05) Fh, LA AT A 7EA
[FZE 5 H A AR ZE R AR
2.2 hAEE R DHEHE (BEE

TS5 NE AFPARHZE R TG HE &
PR ZREIAFL A T34 25 | PR Ay HEE 553 1K F 1
{8,459 00 B 3k BOAR W8 4 R H 28 IR HE 5 2 0 R
31. 14 F1 13.90 kg, X 547855 A H B K i)t
BN REEAR B, Gt g R WFLAF A
T2 42 HIRHRM & DL S 4= H 3 IRHE 2%
YR N AW E S F A2 5k B E KR
(P<0.05) ,iXFIRE S UK BA X, ik
WY, WAFL ARG H 2 | PR HE M A T 2L A4 B R R
TEE A W22 T35 (P<0.05) , X AEJE I &
TERARIN, WA RoK 3 22 T 8005 24 HE i £ 38,
WAAE AWEH - PEERADE,

% 6 WAL, fEE AMZE, T3 ME A
L, 28 SR BE S 25 R IR IR B K H
HHWFLAZE IR A BT R R B (P<0.05),
XA S WAL AR A B A RN E A L
(£2~3), ¢ KB R W, AH R A BB By 248 76 AN [R]
e, WAL A M TN R PR S R
TEE A ZEA 25 B3 (P<0.05) XAl fE 2 &
XS K A R I R, A TR SR /N 45
A B e A B AR AR R
ANRE WA A SRR AWEER
WARE,

Table 4 Daily ingested amounts of nitrogen and phosphorus in the fodder of a dairy cow g-d’!
RBAE AR
A B — A = — e A
ES A7 "= KZ
WELA 472.13£39. 24° 488.33+35. 04* 100. 92+8. 74* 101.39+8. 23°
T4 285.46+24. 41" 279. 05+20. 73" 78.38+7. 85" 67.65+5. 28>
%S 179. 76 +8. 12¢ 192.97+12.92°¢ 42.23+1.73¢ 39.87+3. 35¢
[Fi] — 5 9 S0 /ING TR AS R 7 A ) 27 R ) AF BB B 3 20 e 2 57 b 3 (P<0.05)
x5 MFSRE K. DHEHE
Table 5 Daily excretion of feces and urine and production of milk from a dairy cow kg - d”!
FEHE FRHAEM 1 WhHEM
A T B R : - = : — = A
ES E S ES X7 ES ESS
WL 33.45+4. 50° 30. 10£2. 86° 14.63+4.13* 12.50+2. 28° 26. 88+5.22 26.64+4. 38
T4 31.11+3. 68" 29.91+4. 05° 15.32x4. 20° 13.16+3.01°
H 14,222, 83¢ 13.01+1.97" 7.93+1. 89" 7.25+1.92"

[l —F 30/ INE RN [ 375 A [ 2 5 A o) A B B 3 A A b 28 5 1 35 (P<0. 05)
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Table 6 Nitrogen and phosphorus contents in feces, urine and milk of a dairy cow

WH &= w(F)/(g-kg™") w(®)/(g-kg") FIKE w/ %
R WL T+ B A WA T4 FE) s WELA T4 B A
#  H  4.19:+0.59° 3.58+0.96" 3.46+0.53" 1.89+0.52* 1.63+0.38" 1.66+0.37" 81.97+1.01* 81.34x1.42* 81.65%1.33"

& 4.44£0.69° 3.64x0.63" 3.48+0.63" 2.03x0.45°

J&  E  8.93+1.86°
% 10.80+2. 42°

7.78+1. 14> 7.15%1.42" 0.31x0.05°
9.57+2.01"> 8.98+2.01" 0.34x0.07*

0.94+0. 25
0.92+0. 15

T H 4.44x1.69
& 4.480.69

1.79+0.38" 1.64=0.34° 79.50+2.14> 80.19+2.02* 81.07+2.22°

0.27+0.05" 0.26+0.05"
0.30+0. 06" 0.28+0.05"

[i)— 8 ) — 73S0/ PR ) s A ) 2 5 AN ] A BE B Be Wy 2R S pn 22 5 .35 (P<0. 05)

irkRE AR R W R BB ILER T,
KR W, 3 AN A B B A B H ol ad 2% IR
WiHEH A AR R R PIF Z R A
AT RN D | A& 1 2 4 A ] MR AR R R B
22 AN TR, R A R A B e A ik e —
B, 7] A= B By A 1o G R 5 A [
TR HE A IS SRR R R ER AR, 4

®7 DHSEHENE R DPRBEE

THA MR, ZEAH R 22797, AN TR A BB Be g 4 H 8
AR SRR B (P<0.05) , X ] fEJE A
AR B AR R S R E R R E, B
AN A B 5 B A o 4Rk B4 R FE 3RO TR) i s
WFLAEE AP 2 RAE A A B 5 )
9 270.71 1 66.67 g - d7', b FFA3 55 16. 4%
F119. 2% , LLE 1453905 150. 7% F1 174. 0%

Table 7 Daily excretion of nitrogen and phosphorus in feces, urine and milk from a dairy cow g-d’
. AR S BEHE B
Iﬁ E éTJ v 5o = 2 Y b 25
wFLA T34 %R WL TR %R

£ 2 140. 67+30. 27° 110.92£30. 05" 49.01=12.11° 63.36+19.92° 50. 87+13.92" 23.43+6.73°
&S 133.74+25.31* 108. 75+24. 90" 45.07+9.61° 61.23+14. 65° 52.96+10.93" 21.17+5. 14°

Jiird =1 132.71+50. 79* 119. 10+ 38. 05* 56.23+15. 61" 4.53+1.52° 4.07+1.31* 2.02+0. 64"
£ 134.30+37. 52* 126. 41 +40. 02* 65. 63+24. 36" 4.21+0.98* 4.01+1.31* 2.03£0. 69"

1y 5 119.74+51. 80 25.26+8.32
& 119.43£27.58 24.59+6.37

[)— R [7) — AT 9 SO/ PR A ) 7 AR ) 2 9 AN ) A BE B Be g 2R SR i 22 5 3% (P<0. 05)

2.3 HERDPEBEHEHESARMR . BHE
AEHXE

M3¢8 I R W2, T34 A BRibR
¥IE T 70% 0 F B I ELA A 60% 24, XS
TR T R, RO B TR S
R WAL R FWH2E, B HHHRAEZN
R BT AEREEN B, B R RAKE
A BELAWE R AE KT, &N By 415 H 3%
PRI Z0CHE O S AL T 3 (E
64. 8% ,i% 5 KLAUSNER'"' #Il MULLIGAN %5 ()
WFFE LS SRSEAFAAT . WA 3 H 38 3 R VRCHE S 1
AR A BV Y LU 3N AR 5% 22 AT, RER 4B
Wit FEEHE S L, 7R A MR, N R 3 R
Gy AR ] LIk S 20 i B T R 2 ik T
PR, DADSE I 22 R /K A B b B 1 i 7, AL
AR A PIZEREH b Wy A BRI A H R B R

AR 25% 28 A7, DR, 7 2% AN [] A BB B 2 2
S SRR G A i R R R L AR | 5 A
] Y3 43 TiC 45 b % LA R 05 2R I L 75 2R, L B R
LIRS A R HE R AR iz —,

XA () A BB Be g 4 25 DR W AL R
et R A R SR T UG, 15 20 0 [ Dy
FEANZR 9~ 11 iR, HHZE O~ 11 Rl WL IR .
W A HE 2 5 /A R DL R T e HE
B AR B A LR (P<0.01 8§
P<0.001) ; TFLAZE IRPAEHE 5 A& A =L
Je 26 R AR S AR Y A S IR A G
FF(P<0.01 B P<0.001) ; 7 Wi 2B 2% SR & HE
HHEABARL I R RSB A Y
IERFE F M XX R (P<0.05 8 P<0.01 5 P<
0.001)
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Table 8 Distribution of ingested nitrogen and phosphorus in feces, urine and milk %
MH A HHEH &S B AR L) Wl HHE B H AR
X ! WL TH4 fE s WL T+ FE) s
% - 29.52+4. 38" 38.40+7.98° 27.06+5. 73> 61.81+15.15° 63.95+12. 45 55.00+14. 19°
£ 27.20+3. 54" 38.68+7. 032 23.17+3. 88" 59.83+10. 34" 77.57+11. 122 52.63+8. 96"
JR =1 27.54+8.81" 41.08+10. 83° 31.01+7. 81" 4.41%1.17° 5.10+1.29° 4.74%1. 36
£ 27.16+6. 05" 44, 67+12.19* 33.54+10. 87" 4.12+0. 66" 5.83+1.59° 5.01+1.43"
L] 5 24.72+9. 56 24.56+6.62
% 24.22+4.23 23.97+4.75

() — 8 i) — A7 9 S0/ INE TR ) R s AR ) 2 35 AN ) A B Be Wy AR S AR b 22 57 8.3 (P<0. 05)

x99 WI4E R GHEBHEHESAMR BEANENEAFE
Table 9 Regression equations between N and P ingestions with fodder by and N and P excretions with feces, urine and milk

from lactating cows

P75 i PR Ial )5 7 LR P 1Y
ABAE(N,,) FEAHE (N N, = 52.993 + 0. 196N, 0.708 <0.01
PREHEH = (N,,) N,. = 38.892 + 0.220N,, 0. 675 <0.01
TRHE (N, N = = 19.833 +0.324N,, 0. 867 <0.001
BEEEA(P,,) FEWEHE (P, Py, = - 11.060 + 0.719P; , 0.758 <0. 001
PREEHEN R CP,,) P, = 0.297 + 0.040P,, 0. 601 <0.01
s (P P, =-7.406 +0.317P,, 0. 828 <0. 001

F10 FASFERPR GHHESEME BEEABNDERE
Table 10 Regression equations bwtween N and P ingestions with fodder by and N and P excretions with feces, urine and

milk from dry cows

AR g PR A% bk IS pE LIS PiE
HIEAR(N,) FERHE R () Ni, = 16.318 + 0. 364N, 0.774 <0.001
PREHE (V) N, = 7.729 + 0.447N,, 0. 839 <0. 001

BERAR(P,,) FEWHEM (P P, = 15.099 + 0.504P, 0. 708 <0.01
IR (P,,) P, =-0.535+0.0627P,, 0. 814 <0. 001

*11 FRFE KPR BEHEHESEMEBHEAENEASRE
Table 11 Regression equations between N and P ingestions with fodder by and N and P excretions with feces, urine and milk

from heifers

SR KA I )5 75 7 LIPS PH
ABATE(N,) PR (V) Ny = 19.034 + 0. 174N, 0. 849 <0.001
IREHEB L (N,,) N,, = 12.008 + 0. 303N, 0. 494 <0.05
BHEAR(P,) FEWRARH B (Py) Py == 1771 + 0.586P; 0. 407 <0.05
e (P,) P, =-0.815 +0.069P, 0.631 <0.01
2.4 PEHRBAHHARGE X% (P +P,). (2)

B B B b EL A TPRLAERE R () ~ )N, A2 R R H HEE SR
SREENER R E NI BE S2-3: S EPPENZIE 1 AR e Y A A X TDSE = SRS I B !
B AR R B R SRR e a e g - d' - SN, N
NSV N, o35 S LA LA R AR PR A H
Moz ;]fvvfm:]é“ﬂ;) # B (g + Vo) Ty O B L
S TR AR R S Py AR S TR AR 1
PTzax(me+Pum)+,8><(Pfg+Pu“)+ ) ) o
e g - A7 3Py PR P A B SRR T
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AEMERF NS &, g - d7 - kTP,
PP, S S LR T AL AR AR R R
BEHHEH =g - d7' - 3k
e o~ 11 Ay A 7 Al AR (1) ~ (2) , 15
B4R W H HEH B AR A
N, = a(91.885 + 0.416N, ) + B(24.047 +
0.811N, ) +X(31.042 + 0.477N,), (3)
P, =a( - 10.763 + 0.759P, ) + B(14.564 +
0.567P,) +X( - 2.586 + 0.655P,) ., (4)
X(3)~(4) P N, NN, 550 R Sk il A T
FUERERAMAHBAR, g - d7" - K75P, P,
P o3 RS AL A T LA R A B H B
Adt,g-d!' -3k
IR R B AR L W A o A A R
W, AR R B 2 A5 1 1 Rk A B, SR A 2
ARV A St B AR 8 A 45 AN T, AT e 2 S 3
AOBEHE S EAR RS R R ERm R, MEAXET
5 AP W B 1 ST, e E R AG
AP A B R,

3 it

(1) B AP A B B A=A H R B
At 225 W3 (P<0.05) , W SRR U 3L 4 |
TRAME RS, B WIS H L HE
WA B R H R AR 25% A, B 4
PIZE OR[A AR B By A B H 2 R A B HE
2R E (P<0.05) , ] WAEAG A 054 5 A i HE
R 20050 S S AS ) AR B Y B AR 0 L
Heh i,

(2) WA= H3Ead RECHE 8% o5 B H B ER A
W 5% 2o A, KR A ok FEAEHE Y B, 7E T 3
FEMERT R R R IR S AR,

(3) AR 5 2 4% A B I B e b B A B R B
eSS T WA H 2 R A BRHE S =Y
fE AR AT LA Sy e LA B A B R 4R 1

5 B R
SE Lk
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