#2913 &l TR R Vol.29 No.13
2013 4F 7H Transactions of the Chinese Society of Agricultural Engineering Jul. 2013

KE B aNRkEETH 5 AR

FAW', BHER?L FTEE', XNEE?
w2, ARM, Wt
(1. WRB RN R B R G, WK 250023; 2. IWWZARBIAHEATER, 55 266061)

W OE: N THEKEEANAIRMUOKTEE, ZIOEH PVC 8. FEREM B T — K& AsIPOKEE, IF
DAPERE ARG A0 G AT T N BRI . /KA AR B — @ R LT, K AZhl, TRZARD, B sA oK T
K (8. 7ecm¥F), WK B, BEMEFMS AR RIE. W TiZ B3OS CGF 140 5IERTLELROK 8
BB 2 ). Wik RE 5 3 41 RIS oKESs CGB 4 4D MIWE R LIS, B9 T FSHEIEALET 4 ik
IR FE A SO RIS AL = BE M R . 18684 L ALREAR SM3 BERR A FIMSRENL N 4 4, WA IAEE, HAE
1557 H O (REIS 1289 K, W8 268 HD o WIS 25~75 JERE . WRIG4E BLR B o 1 YUK B IIE B A R AL,
BEHFG N 0.59 76, H'E 3 AN 1250 0.69. 2.27 J6, 55 1 HYUKE I IH IRk, & LRI AH4E 0.13
JG, HE3IAAHIN 024, 0.14. 049 JG. 1 AFEKEN 1.72 kg/ (RA-d), mTH 2411 1.18 kg/ (H-d) M
B AMN 1.48kg/ (H-d), KT 3 AN 231 kg (R-d)o 5 1 ARG NEHER N 91.8%. F7HEEK 78.3%. ik
BHER 93.70% BAER 92.30%, BIETH 2. 3. 4 Ao ASCTHFRIRKE B oK S: B BE RS m RS i A 7=k
g, M eReE A, MR, R .
XA K, A, RK, BRKE, HKE, £FHE
doi: 10.3969/j.issn.1002-6819.2013.13.008

hESHES: S834;S815.5 XHERFRRRRD: A

TEm, 2R, IEF, % KEESUKEEMFISHAMRRIE V], R TEFH, 2013, 29(13): 54—59.
Wang Shengyu, Cheng Haoliang, Wang Aiqin, et al. Development and experiment on application effects of automatic
drinking device for waterfowl[J]. Transactions of the Chinese Society of Agricultural Engineering (Transactions of the
CSAE), 2013, 29(13): 54—59. (in Chinese with English abstract)

XEHRS: 1002-6819(2013)-13-0054-06

0 351 &

M R IR A BIRARR E, BREAE K B SR
R HREROR Y S s R A et s 1, Tk
A B2 TR KSR o (HFTRIEAK
1M, FEAKE IR ARSI G, AR
LRI, AR EFRIEA™ T A3
A RF S U AL ERTIRIN B, ER AR, 5
X ASAESAR L BBt B AT
PZEFR K. AEYOK AT I, $Z K& L HIoK
BEE, [E A H R R KR B g Lk oK
AR A UOK S8 S AR GE KRS . i PGP, A4
TR XS], TS /EYOK I SEREE A K I fe, T
FLRAYOK B KRN, PARE I HOK ALK,

Wk HIW: 2012-07-00  BITHIW: 2013-5-28

W H: ARARHRERITE (2009G10009065)

fE#r i AN (1953—), B, WHRRMA, HFR, FEAHK
BEREER TR, s D RARRABE R ST, 250023,
Email: wsy 518@163.com

KM T (1973—), &, IREFEN, BB, EBMN
REEGEHIEEREMIE. vrm LR REE B K GO,
250023, Email: Iwsdjn@163.com

e R AR K s R KR 58 J5E R Bt 2 e 171 0 38
TR, KRR SEEA, M TSSO K,
AER T IEHEYOK, SRR RN
PEREANEE . SRAMEGUKIIYOK, ABUREKER, 1M
Hop 5 38kl JHe iR B v B AR b K K K
B, O T SRR ALK, 1A
oK, L GNP A S FIOK G IT 46 T 0F5E
R, WP T AR BV mI R A TR L
FLMOK A, ARFEA = SE R R, AR 2
HMELL SRR AN BET L MY KPSk VEIR,
FBEP AT A MA BT R, DL AR . A7
WAL, JUHAE RN, SR R E A
P MEREAT IR L R o

Hh FEL PR R D AR PP AR R T X, AR
TAFRAE A DAAERARITR B8R b T, 9 K
A T 5 YK, AR TR R e i
T 5 I 7S A 7 FE BTSN, K5 P BUK B 4%
Yo AERET . 2000 4ELISK, 1L 2R AR A A6y
D, WA FREEAE LT e X R AR K i b,
JRREZ BB, MR i 77 5 ARt BOR AL 1 e 7
ol IR, T AR 4 g A R S FIOK 2%



%13 1

FAEMAE: KE H SO E RS AR AR 55

T g HAET, YOKSER RGP BRI
WHRRIEAZ . BE55 5 (2005) EREFUAROK$E
FR RS SR RE A, A DAL FH AR R X HE
BRI LR YOK S RS, BEFEh, oK
THIBUR, R TR R = e i AR ik,
AT TR AR RO it K P A B AR TR A, R T — e
IR BRI FRS VR L K I IR BE TG Y
f B OKRE B, JEX %R 7Lk UK
IR KPR AR YOKSAE DK R BN
AR RS b0 2 7 1 RE 52 M0 5 T EAT 08 LB, A
B AR P TR A AT P

1 BRKEHEER

1.1 2S5 TIEREE

F BRI B AR A, FER R AR i
AYOKI, FEREAR 5B R, HEKE R
PR IEEK B S fEhike BEANE, PridikK B shfEd]
PR, RN S B, S
NEBBAT K, BRI KR b 2R 4
PN 5 ARG LR 0 RAT s S 1, 78
L JBEAT IR L 535 7 A 22 S0 s A ] 5 A 1 4
Fo LOBER IR A i S OE R Bk EBhi iR
BN 1R,

[4 g

a. HEWWUKEE A1 7
a. Schematic structure of automatic drinking device
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b. Vertical view
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c. Amplified structure of automatic control device of water intake partially
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1.Watering trough; 2.Bubbler; 3.Water inlet; 4.Valve body; 5.Cavity
6.Outlet; 7.0bstruction; 8.Pull rod; 9.L shaped connecting rod;
10.Pivot shaft 11.Float
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Fig.1 Schematic structure of automatic drinking device
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Water inlet was tightly sealed by float ball which was pushed by
L-connecting rod and drag
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The float ball fell when the water
level in watering trough fell
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Fig.2 Flow graph of controlling automatic drinking water
device
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VerKil; o 4 A AR YOKS: . BERIEER
TRl A HIE (180~2200 g 2 [l WL
NEH, AP RRS TR, k. 2y, i
R BIK S WERLTT OMI [A) 5548 — 50, BRI} 1
K, WORHR TR Y R T 4:000 B 50 A (25~75
JHEED .
2.2 (AMEMRKEFRKTE
TR S8 FR A AR 1. R R BT

TR R RN B A PR F A RIS IR e, AR
fRiFEE (ME) 11.30 MI/kg, FLE AR (CP) 18%.

1 ARERREFRKE GARERD

Table 1 Composition and nutrient levels of

basal diet (fed basis)

TR AL Bk Ingridients/%

TREE IR K
Nutrient levels of diet/%

F2K Corn 50.00  2)fRiHE ME MJkg") 1130
PR o NG ,
Dehulled soybean meal 27.25 HEFR CP 18.00
L i/NFZ Superior wheat  10.00 5 Ca 3.20
K5 Soybean oil 2.00 R TP 0.45
A8 Limestone 8.20 R Lys 0.90
PEIR%AS CaHPO,2H,0  0.80 R 0.70
Met+Cys
%% DL-methionine 0.10 JER Thr 0.72
fr#h Nacl 035
50% SALHHGE 030
50% Choline chloride ’
DEATRE Premix 1.00
£l Total 100.00
1) TR RS BT SRR 4L Fe (FeSO4H,0) 80 mg, Cu

(CuSO45H,0) 15 mg, Zn (ZnSO4H,0) 100 mg, Mn (MnSO,H,0) 100
mg, VA 12000TU, VD;30001U, VE20TU, VK;0.5mg, %% 10
mg, ZR4AS 15 mg, ML 30 mg, VB, 0.025 mg, HHIEEE 500 FTU. 2)
AR REA A, e TR o S

Note: 1) Premix provides following for per kg diet: Fe (FeSO4H,O) 80
mg, Cu (CuSO45H,0) 15 mg, Zn (ZnSO4H,0) 100 mg, Mn (MnSO4H,0)
100 mg, VA 12 000 IU, VD; 3 000 IU, VE 20 IU, VKj; 0.5 mg, riboflavin
10 mg, calcium pantothenate 15 mg, nicotinic acid 30 mg, VB, 0.025 mg,
phytase 500 FTU. 2) ME is calculated value; others are measured values.

2.3 MEERRITE
CERCIE SSER TSR a6 FANR L LIS N (]
HAG o R A R AR

PR (%) =75 JEIRE AR BERS 1A TS A7 A2 S 4L
(B /25 JE NE RIS A RS 850 (D) X 100%.
PR WRICSEER S E AR B
$, WRIWIR, DUREASTE S R B G v AR5 1]
IreR, PEER (%) =R EEUEA A (KD
ARG I B BEMSAE A AL B AT (D) X 100%.

FREE AR ORISR ER SR
FEE R IR, DAERCH LG MR
WM EAH R, SHMERERIEY, SaRm
M. TR, FEEAE (80~100) g 2 u), HEITH
O IR A

FHERAHR (%) =HHFER (MO /MER
B (MO X 100%.

ZRER: WYL BRI R 2
FEEA WG IR, DAEE S B G T HEAN A
FZREHR . ZHER (%) =S REEE (M) INE
B (BD X100%.

FEKEME: BRI A E R 25— Mg
IKA, TEREZKFE KA 226K, BEREE 3 1 10K
KR, SRR AR TR OK R R L
SRR LSRRI IR K R o REG IR G T H 4Nk
U5 Mg FURP RS R K (1)~ FETK 1

FeK = GRIH P KR H 7K S - i KA o
IR B BT (kgD ARSI A RIS A7 422
FCHD .

2.4 BB RSFEITHIN

F SAS 8.0 et A AT Euds Ao X Ehd it
1T One-Way ANOVA Jj %53 #7, HH DUNCAN %
AT 2 B2 AR, W ER R CPI%L
HhREE) FoR.

3 HREOM

FREIRIK = BRI A T
4 FhOOKBEE I B SA . A AR R AT IH 2
XL AR 2.

3.1

K2 ARRKEBERIBAS

Table 2 Purchase analysis of different automatic drinking device

ISR OK 1 1 e e — WYUK 9T
A St N FIURS R K 2 IH#%/76 e L
413 Groups A/ T KA R FIEERR A B A TG ﬁDe F;?th)\nj ciﬁsiﬁiriniin}b Repairs expense of  drinking
- Unit price/yuan ~ Number  Service life/a  Acquisition costs of each wateIr) devices of cach duck/ gan water devices per duck per
duck/yuan yu year/yuan
1 18 152 5 0.59 0.01 0.13
2 5 1168 7 125 0.06 0.24
3 18 180 7 0.69 0.04 0.14
4 53 200 6 227 0.11 0.49

ARG, BAPOKERE . ARAYOKAS . %

I 7K e AR AN S K AR K 4 B RIS A K 5 #6 J
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BRAN 059, 1.25. 0.69 F12.27 76, HBNK/KS:
BB A I A B MRS RE AR (R OK S 4 2
FHr 504 0.01. 0.06. 0.04 F10.11 76, HBhRAKSE
BN A DOKSAERFER D 5 5. 7. 7
6 a, HLLLE 4 FRROK 8 AE L FHSAEE F3T IH
P34 013, 024, 0.14 F10.49 G, HBNK/KS:
BERATIHR R BRKRE, FLLUOKES . S
YOKASIE B RSA S dad ST IH o sy, 1K KA
L3k IR B8N B FA R K 28 Z2 30 Bk 2, il
EMEHLR B . VUK E I E A 4
PRIHT IH B 5 AIG, X2 PR E B AR K e B 45 4 1)
B, RERRLIEMRSA PVC ERIERIRSE .
SRIE PP KRS, nT RERE BT A TEAR, JF Hytetb.
My, XA Rt — 2wt i A .
3.2 RAARRIRKEZEEMIEHIFEKEN T

4 A A AR AR RS S 2 8k K & 2 0 ok
1.26. 1.18. 1.651 Fll 1.38 kg; R %% /K& 74 0.46.
0. 0.66 F10.10 kg: SAEKEAA 1.72, 1.18,
2.31 F1 1.48kg. RFARAF PSR FEKRSE 1 4 HAR
BEETH 2 A 4 4 (P<0.05), {HHEEAK
TH 34 (P<0.05) , W#E3.

£3 REAFERKESHMGAEKE

Table 3  Quantity of needed water for ducks using different

drinking devices

A UM B AR K R
H5 MR Ak e AR B AEACH
Groups Quantity of drinking Quantity of Waste Water consumption
water per duck/kg water per duck/ke per duck/kg
1 1.26+£0.015° 0.46+0.02° 1.72+0.03°
2 1.18+0.04° 0.00+0.00¢ 1.18+0.04¢
3 1.65+0.02" 0.66+0.05" 2.310.08"
4 1.38+0.05° 0.10+0.02° 1.48+0.03°

e FFIARI TR R Z R B3 (P<0.05), .
Note: Values in the same row with different small letter superscripts mean
significant difference(P<0.05), The same below.

T, G SR T B LRI K iy A 2
WOKAS K, AN IS SREUA XS 2 15 (10 3Lk ROk 4%
K. HFLSLAOK ARG, SRR K R
KA, P LARRARRS 1 B AL 26, MY P A B
WAL, PNV SR e T
FARAKES,  8 5 3 AA  T ARUK T F AR
Bulheller 55X L T KA 55 38 b in A OK A8, RILH
JRCORE TR S A 22 30 B A2 22 1 5 A SR 4% 11
O AR A RIS RE HREK R, AUk E
H1.72 kg/CH-dD s 3y T-FLSROK 2819 1.18 kg/( H-dD
MR 20 1.48 kg/ (H-d) , (BAK T3 /K
Ve KA 231 kg/ (H-d) o HBhIRKEE B L /K
VEKFEYOK B TR E RN, 2 H oK S E %
EAEMZEEH I b, PR, Sy A

IKFE N BT 222 TIFER, SRR kb 21— &=
I, KEZIRH, WD IR K. T /K Ye KA
IR BT um K, KE NIRRT, &
FIR B o B RARIOK R AL 2 Ak S 2 g AR R A
POKZE— MK K AINETI, 2 S EAROKES K 21
W e, K. WA, &
SERESCRRRINE, HERING AN BRI
PG, S A
3.3 AREIRKFZEXFES A P BE RIS 2 #7

ANTRVR K 22 g A = P BE [R5 i L6 4,
MR 4 Ol FEH, 4 ANHIREIH N PRI R 5 5
H 91.8%. 89.1%, 90.2%, 89.6%, =5 1 ZHipi,
BEETE 2 HAE 4 H (P<0.05) , &% 3
H, HERAEE (P>0.05) . 4 NHEKRK
BP0k 78.3%. 73.6%, 74.1%, 77.4%,
B Ui, BEE TS 2 405 3 4 (P<0.05),
mTH 44, HERARE (P>0.05) . 4 P41
SRR SRR DN 93.7% 92.3%. 92.5%-
93.1%, 4l EREER (P>0.05) . 4 MK
PIMP RS KS 2 0 5h 92.3%- 89.8%, 91.1%, 91.5%,
51 4meE, BEESTHE 24 (P<0.05) , FIZE3
4. FaAERALE (P>0.05 .

R4 FRERKZEE X PG4 IR R R
Table 4 Effects of different drinking water devices on
production performance in SM3 cherry parent ducks

PR FEOAAR FERR R
415 e Eee lavin Average  Average fertility
Groups Survival rate/% €8 X & qualified rate of rate of breeding

rate/% .
breeding eggs/% eggs/%

1 91.8+0.46"  78.3+0.61°  93.7+1.23" 92.3+0.46"

2 89.1£1.44°  73.6+0.70°  92.3%1.04° 89.840.52°

3 90.2+0.61°  74.140.52°  92.5+1.15° 91.141.15°

4 89.6£0.61°  77.4+0.96" 93.1+0.70° 91.5+0.70°

AREH, HIWOKEEL 25~75 JHE 11
TR PR, MG RN R R .
N, HEUKSEE AROK 1 B 58 « KA B,
P HOK LG W, POKSRYOKTIRR, AR T
TRMAT DK N 55— L8 5K B )5 3,
o S RO BE A B . ST S5 KK B8 B K T
FRUBRTAC S 7 R 5 7K P S P AR T TS e A AT
. X455 O Driscoll'”. Ruis!'”. Rodenburg
SIS ST a8 MFRAE R IR Ar, .
LAl RIS DR e, ZEAREFEAKTIT 500 T
- ICVE S T VR, o MR 2 ik, o
ARIEH Sk Pl RERAE, 788 K AR v
DA /DIOP] . S iR s — S AN RUERT, i gt
FERERYOK, PGPS, sfl. PBsinta, =
AR FHE = PR RE ) A 2,
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Development and experiment on application effects of automatic
drinking device for waterfowl

Wang Shengyu!, Cheng Haoliang?, Wang Aigin’, Liu Haijun?, Xiang Huali?, Shi Tianhong®, Qi Lihong**
(1. Institute of Poultry Science, Shandong Academy of Agricultural Sciences, Jinan 250023, China;
2. Shandong New Hope Liuhe Group, Qingdao 266061, China)

Abstract: A new automatic drinking device was designed according to the living habits of waterfowl (ducks),
which was made with PVC pipes, floating balls, and other materials. The devices had better performances and
advantages, such as more water area and deeper groove, auto-control of water amount by float ball to meet the
needs of intensive rearing of waterfowl (ducks) comparing with the other three devices: nipple drinkers, ordinary
water tanks, and the Plasson drinkers. To further observe the effects of the new automatic drinking devices on
production performance in duck breeders, 18 684 SM3 cherry parent ducks were randomly allocated into four
groups with three replicates, including new drinking devices (group one), nipple drinker (group two), ordinary
water tank (group three), and the Plasson drinker (group four). Every replicate had 1 557 ducks (females 1,289;
males 268).The purchase cost and depreciation cost of the four drinking devices, water consumption and
production performance of ducks under the same feeding conditions were statistically analyzed from the ages of
25 weeks to 75 weeks. The results showed that the purchase cost of the drinking device in group one was 0.59¥
per duck, which was the lowest among the all of the groups (0.59¥ vs 1.25¥ or 0.69 ¥ or 2.27¥); and the
depreciation cost of 0.13 ¥ per year in group one was the lowest among the all of the groups, too (0.13¥ vs 0.24¥
or 0.14¥ or 0.49¥). The water consumption per duck per day in group one was more than that in group two and in
group four (1.72 kg+0.03 kg vs 1.18 kg+0.04 kg or 1.48 kg+0.03 kg), but less than that in group three (2.31 kg +
0.08 kg). The survival rate, egg laying rate, egg average qualified rate, and egg average fertility rate in group one
were all higher than those in other groups. In conclusion, the new drinking devices could be applied widely in the
intensive rearing of waterfowls with the advantages of improving production performances of ducks, lower
purchase and depreciation costs, and being easy to operate.

Key words: birds, cultivation, costs, automatic drinking water devices, water consumption, production
performances, duck
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