7
ﬁ& , ;%% H’ @I& J WiBiE IR R OAE

\GRO-ENVIRONMENT SCIENCE
fRtk: http://www.aes.org.cn

3235 KRR BT 7K FE e
wKyoom, kg, B, HIEH, RRE, =, Bl

FIHASL:
KT o, TKA8, A, SF WA KRR R W KRR, Al BREERR 72741, 2021, 40(3): 473-481.

TEZL [R5 View online: https://doi.org/10.11654/jaes.2021-0232

AT RGBS B

Articles you may be interested in

FTUTLLANE SN R D) A= 2K R E o M OB R

XV, RS, N, P, X, RO, B
LMV IRERLE244]. 2019, 38(8): 1768-1776  hitps://doi.org/10.11654/jaes.2019-0415

i R B 3 S T MR T AR TE Y
R, KUk, SRR, TUARRE, BRI, EIRIE, RIE, KE
LV FRBE R3] 2017, 36(8): 15831589  https://doi.org/10.11654/jaes.2017-0325

HEAR M X MR B B SR T A IR TS RS
BRI, EIRIE, VOARAE, P, 1R, AL, 7 IR
L IRETRLE2A4] . 2020, 39(1): 201-206  hitps://doi.org/10.11654/jaes.2019-0882

WAk 2 T il 4 RNRERRR A AR R BT K 75 Yy o i 1) S AR A LR
B 7y, B, T K, RE, 5K
LV FREE R3] 2018, 37(3): 552-558  https://doi.org/10.11654/jaes.2018-0158

AR A G R WP OHE S AR B

FR, R, fdEtE, BTk, e
PAMP A BRFF244]. 2019, 38(2): 451-457  https:/doi.org/10.11654/jaes.2018-0797

KIEMFAAT, PAFEZFEEE


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0232
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-0415
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-0325
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-0882
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0158
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0797

2021,40(3): 473-481 R W ®E M FE F R 20214F3 H

® Journal of Agro-Environment Science @&

SKTEs, okig, AR, A W RIKCRRIE B ARG, Al FREERLE2A4R, 2021, 40(3) : 473-481.
ZHANG Ke-qiang, ZHANG Man, LI Meng-ting, et al. Characteristics of water consumption and water saving measures of dairy farm[J].
Journal of Agro—Environment Science, 2021, 40(3): 473-48]1.

— ERNE —
TR % 0%, B,1968 4, T+, RACK A EIAERPRFENFEFK . ZEARR B LESIT, hE
AR R FRAENTEBRUFEAMNERE BERDFFUEARERAEESI WK, £ELH#HT
1B EZESEBFHHREN TR, KIWNFE G IGE WS SRR SR e, B
K ERFRE R E K E AR E I E E KRB FIE A g CROll) B T
TR GRS SRl DR A R G R /AU 10 430

— — BN

51K 5 58 T 5% 53 ] BA T A7 e 76 5 Bl DX VR A 3t ol R PV 101 22 X 3 8 R BB S B AR R P Al TR 75 G B i 45 U T &
GIEBHIFRNR . BUFIOTE T FRii38 s maolis M s 1k K T0FH Ak 3
BEIRACT A DGR 10 4000, 4R 75 [ 5 & B R 18 i, il 7 b s A 17
i, 7 Bioresource Technology . Chemical Engineering Journal . { 4% I ¥F
BEREF2EAR ) AR T AR 2400 5 R IR L 200 R L K15 4
AL F R AR BRI SRS A R MO 1
PN FARME BUR—FF 2 e ARV BB AL TS G5 A
BARE R R AL A A TR 9 T

437 B K4S IE R T /K FE T8

KR!, kAR, A R, B AR, RN EPR”
(1. ARy AR R0 PR (4P BB W BT, e 3001915 2. b AR R U5 S5 3RS~ , WA /RE 150036)

W E N T ARG AR YA IR KR, & HRR 75 B Y KR , SR P A B SCHR AN S s R WF AR S 5 09 05 125, BRI 1
FE NN FRFE IR, R GE RS T WA SR A 01 KR A U SO PR 3R o 25 R s - DRORK IR R K s [ N Ak
WhAFFRAE B KR, FRIERUE B LA E ] B0 T 2R AR R A R 05 A S KRR 1) R R s Z IR 1

WiE A 2021-02-27  RAAH:2021-03-03

PEE B 9K S0k (1968—) , I3, AL B XA, {1 9T 0, BN EF B L F-W SR PG . E-mail : keqiangzhang68@163.com

BEMEE PR E-mail: 22w2314838@126.com

BEWA : HRE ORI 5H (2018YFDO800100) 5 H 5k 4 23 2 M FHF e S S ASBHIF . 55 2 % 55T (Y2019LMO02-01) 5 5% AT FE A U RHEE Mk 3
) SR AT 7 & MU SR A 8 5 M B DAL A RIS (2019AB028)

Project supported : National Key R&D Program of China(2018YFD0800100); Special Project for Basic Scientific Research Business Expenses of Central
Public Welfare Scientific Research Institutes (Y2019LM02-01); The Scientific and Technological Tackling Plan for the Key Fields of the Corps
"Research on the Technology of Waste Resource Utilization of Corps’ Livestock and Poultry Farms"(2019AB028)



(N3ES3 474 bedlllE7 % St ot 25 40 558 3 H
FRZK S WM A B2 A TE S o AT T K K 55005 T K ORITE bk PR K S % A SR B8 B S W /KR , X s Se A Y e oo 7
WK R T BAR AL
SKEBIA  WH AR s FAOKRRAE ; 57K BEW3)T 5 itk
HhE 4> 255823 MEARER A XEHS:1672-2043(2021)03-0473-09

doi:10.11654/jaes.2021-0232

Characteristics of water consumption and water saving measures of dairy farm

ZHANG Ke—qiang', ZHANG Man'?, LI Meng—ting', DU Lian—zhu', MU Mei-rui', LIU He-ying"*, ZHAI Zhong—wei"
(1.Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2. College of Resources and
Environment, Northeast Agricultural University, Harbin 150036, China)

Abstract: In order to master the characteristics of water use in dairy farms systematically and comprehensively, and put forward the
scientific and reasonable water—saving measures. By means of literature review and field research, the paper outlined the current situation
of dairy farming at China and abroad, and systematically summarized the features, changing rules and influencing factors of water use in the
link of dairy farming. The results showed that drinking water, clean water and cooling water were the main water structure of dairy farming
at home and abroad. The scale of breeding, the proportion of lactating cows, the type of milking parlour and the climate features were the
main factors affecting the characteristics of dairy water consumption, and the construction of multi—factor water consumption prediction
model was a research hotspot. It was determined that drinking water, milking parlour water and spray water were the key water—saving links

in dairy farming, and specific suggestions were presented for the follow—up water—saving research in dairy farming process, for providing

technical support for pollution prevention and control in dairy farm.

Keywords : dairy farm; characteristics of water consumption; water saving; milking parlour; spray water
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Table 1 Water consumption by cows in automatic milking parlors and herringbone

milking parlors(L-cow™+d™)

SR B 35T AT
References Automatic milking parlors Herringbone milking parlors
Michael %7 91.1(SD 14.3) 54.4(SD5.3)
Cardot 5" 95.7(SD 4.9) 69.2(SD 4.6)

Holter 5" 76.3(SD 2.8) 53.0(8D 2.7)
Meyer 251 84.2(SD 12.9) 68.9(SD 12.1)
Murphy %3 92.8(SD 8.1) 74.4(SD 8.4)
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Table 2 Regression equation for predicting drinking water intake of dairy cows

ik YK Bl FA R (g 3 ™) H R
References Drinking water volume regression equation Water consumption/(kg-cow™+d™") Predictive effect
Castle Z1 K (kg-d)=2.53xMY+0.45xDM-15.3 49.9 —

Murphy %™ FFIK (kg d')=0.90XMY +1.58XDMI+0.05%Na+1.20x H - H e iR S ik +15.99 89.24 r=0.59

K H(ko-d )= X X X xJD—

Holter 26 KK (kg-d™) 0.6000?033245%:;7])2[331\'/121.;8.620 5XDM+0.091 1xJD . 120.69

Meyer &5 A (kg d™)=-26.12+1.516XAT+1.299xM Y +0.058XBW+0.406XNa 82 r=0.60

Michael %" YK (litres  d ™) ==27.937+0.49F- Y7 B +3. 1557 1 — R=0.67

Le Riche %5 PR (litres - d ™) =0.636xF- 4L E +27.03 — R=0.48
MY A7 5 kg d s DM O HAR T )53, %5 JD 4 Julian Day(1 January 7 JD 1;-+-+++;31 December >4 JD 365) ; AT 8- F LI, °C;

BW i A 5ThE , kgs Na WENEEARE, g-d™ s DMUA T W) B AL  kg-d o

Note: MY indicate Milk production, kg + d'; DM indicate Dietary dry matter rate,% ; JD indicate Julian Day (1 January indicate JD 1; ===+ ;31

December indicate JD 365) ; AT indicate Average ambient temperature , °C; BW indicate Live weight,kg; Na indicate Sodium intake, g+d™'; DMI indicate Dry

matter intake , kg-d™".
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Figure 1 The number of dairy cows in stock from 2010 to 2018
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Figure 2 Proportion of large—scale dairy farming
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Table 3 Water saving effect of infrared induction sprinkler system
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(quoted from the 2020 China Dairy Statistics Abstract )
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e . - " AWK AR A RHKE BT

5 B RA W O O e AL
Project Cumulative feedine ti " hoS ine time/h Water consumption per Total water consumption/ Effective spray water/
rojec umulative feeding time of cows pray opening time nozzle/(Lmin™) (L-d ") (L-d)

fegmeitk 7 7 L5 630 189

SR W 7 35 1.5 315 267.5

VE <A RO K e B/ N 30% A FUR DT AL

Note: The effective spray water is calculated based on 30% of the cattle s feed per hour.
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