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Fig.1 Floor plan of the farrowing house
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a. Schematic diagram of the intelligent feeder
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b. Application scenario
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FERSk 8 ARIRAT 9. LRI

1. Feeding port 2. Quantitative feeding drive unit FD-1 3. Discharge port
4. Flowmeter 5. Material trough 6. Solenoid valve 7. Temperature probe

8. Insulation lamp 9. Insulation board

B2 ARAREREEL NS FTE
Fig.2 Schematic diagram of the intelligent feeder and its
application scenario
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Fig.3 Example of the web-based management interface of the
intelligent feeding system
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Table 1 Stage-wise baseline feeding plan
Fr Bt WAL H F1/ F2/ F3+/
Stage Lactation day/d  (kg-d™) (kg:d)  (kg'dh)
R R ~ — B —
Postpartum adaptation =2 15723 15=25 15725
G THEHY 37 fEHEN  HERN RS
Ramp-up feeding 0.4~0.7 0.5~08 0.8~1.0
T e
RV §~14 50~60 55~65 6575
Peak
T G ’
FELERE 1] 15~ Wiy 6.0~6.5 65~70 7.5~8.0

Peak maintenance

i Fl. F2. P30k, i =R R U B AR . RN B, &
UL — H AR RO S, A — PR B e SEHE R R, £%
G VR 4 X b 2 BN AT H R A A BRI ECX ]
MRS, FREE . RENEBFER R, P e TR
Note: F1, F2 and F3+ stand for first-parity, second-parity and third-parity and above
sows respectively. During the ramp-up feed escalation period, the daily feeding
amount is adjusted upward from the previous day's baseline, according to the
previous day's intake completion and residual feed in the trough, within the parity-
specific increment range: the upper limit of the increment is used when feed intake
is sufficient with little leftover; while a reduced increment or suspended escalation
is adopted when there is excessive residual feed, insufficient intake or anorexia
tendency.
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BN FrA B AR AROK A ik S
e SR e BET (A1, B H 45 R AR 48 e RE 5 47 9 B0 X
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2.1 EARIIERE
2.1.1 REMARENSREFHERRTNHYR

TR 1] B R B AR A 4 PR, ALEERE I
H Kt & 2B 7 0 R B B iz i b, HRAE S 1)
¥ 10~12d T, 54500 MEA (traditional feeding
group, TFG) #HLEL, & AE1A M40 Cintelligent feeding
group, IFG) TERANWFLIHRIM HIE S FY¥IRE =,
Z FEARIAE 0 1 5 IR B B FLEH (£ 15d
JG), TFG 3% BT R B TFG & 5%~ 10% HK
BB YERFI A E G, (RIS SR . X AT e R Y R e 1A
MR G A e B E B R TR N TE S, T REE AR
WAL JE AT B AR B R B KT, ANTTERR 1 B
KEFEWIFEE T REENRE. 22K EHRE
GAUTHIER 55" [ s 45 5 — 80, BIFE Rk A A7 2%
R, KHBTFREMEE RS Celectronic sow feeding,
ESF) Al e B 5 MR s dE it gs, $id mrild 3L 1)
R BIAREE, HEMBILEIREE N RREE.

o O

fr i Feed intake/kg
[SS I N

;i%

0 6 12 18 24
316 5 K EPostpartum day/d

VE: IFG NEREMMEA, TFG AESHWRA . T,
Note: IFG denotes the intelligent feeding group, and TFG denotes the traditional
feeding group. The same below.

B4 REFEAREMELIEFRDRRETHA
Fig.4 Daily feed intake curves of lactating sows in different
feeder groups
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AHIE T AR AN 8 SR W W ) HEE R 5 0 N s
BIREE 2, Hp A ERREESRK, EERRTEE
. W EARIME R 2 M2k (& 5a) nTLLE
AL L A A ¥e 2 g, (B IFG M T TFG B A H,
O SR RN UR X ] HIMEA-1.69 mm, 2K
F TFG f)—2.61 mm (P<<0.01), BI~F 345 2 9 > 2
0.92 mm, AHXFFEAK 35.2%. L3 B0 (K 5b) i3t
—PHNHIE T IX—Z R ERAEKF (=0.50) &, TFG
IR Z0N 2.50 mm, TFG AR5 428 2.00 mm; {F
5 A7 4k R {5 —2.00 mm F1-3.00 mm &b, TFEG 2%
M2k T IFG, F£ W TFG ik 245 K75 B 351 2k i AMA He
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SRR RIS T T T 4 B B P R T AR AN R
SO, PR E AR ARG R AR . DRLR R T
U A, R 2k 3 AR A R L R W Bh X —
RE I LE Y, HAER T S RE, (B A e E
SREA . AR R D BRI AN E R . %
PR Ak 3 3 A P2 A A R B AR A1, ASHIF 72 R RE R 2
Kt IR Z YRR, KGR T LLEE

2 04 3 {1 Mean:
@ 03 —1.69 mm
{% g IFG
T 202
i 2 <
23 ol
2
&~ 0 f r r r r r T 3
-5 -4 -3 -2 -1 0 1 2
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a. MR EE
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1=
S
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itk
Cumulative probability
f=]
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%A% 4k Backfat change/mm
b. Rl

b. Cumulative probability
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Fig.5 Comparison of backfat changes in sows among different
feeder groups

B4 "R B 5T -4 )5 FH 28 M e R L

TFG A1 IFG %6 1 A BESE 1) S0 14 R AAT 4 AR 1k
RenR 2 MK 3 piwn, BELTTHHALEEER
(P>0.05); IFG ZHBFHE W 95— K 15 (1 B% ~F- 32 R 8.15 d,
5 TFG 4 9.04 d “F¥4i% 7 0.89d (P<0.01); Wiy
FRIEE T 5 ANE D M. BIRxHT S Mk R 2 B,
5212 oW g R 4RSS P b R
0.92 mm) FYIM K. AR B A & P4 0 B FE xR
ot BB B AR S 230 GnRH/LHE A T4k, XS
FWr -4 15 (8] B ( weaning-to-estrus interval, WEI) %
K i 2 A i ) 21 242600

R2 ANEIARIFASEEEMREX L

Table 2 Comparison of reproductive performance among different
feeder groups of sows

0 W W 175 () B

2.13

LU LES

S RPHATE R EAT . )
Grouping Total born Total born per litter Weaning-to-estrus - Wean-to-service
interval /d rate /%
TFG 509 12.82 = 1.48° 9.04+ 1215 35
IFG 502 1259 £2.15° 8.15+ 1.60° 90

e [\ R EE R R R S R R E R AR E (P>0.05); AT
TREFORBEZEZR (P<005); AAREFRFORMEEER (P<00D. FH.
Note: The same indicator values with no letter or the same letter superscripts mean
no significant difference (P>0.05); Different lowercase and uppercase indicate
significant (P<<0.05) and remarkable difference (P<<0.01) among treatments,
respectively. The same below.

FEAPRE AR AR RETT T, W) SRR S I (B T 2% 22 57

(P>0.05); Wik E 4 IFG B E# 5 (P<0.01),
PN 038 kg: W@ E R R EiR S (P<0.05), °F
BN 041 kg BUSFRIRE T 293 MNE0 M. FIRER
FEFR T IFG AW A, FRl A ERERES
POKTIBE MR E, ReEIRAERE BN, 2L
o R R M LR, AT AT R IR A T S
SEE R, RARINE MW IIAE . KB
Uy B N AR AT AR T K. HkFER, IFG 48151
35 R B KT TFG CE¥E/ 0.92 mm, P<0.01),
& W LA i s L A ) TR AR 2L 4 B B R IR, g
B ERE O A, X T WAL AL E
[ 1
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Table 3 Comparison of piglet growth performance among
different feeder groups
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WA EIE a a
Mean birth weight/kg 121019 122020
el B9 1 7.30 + 1.00* 7.68 + 1.05°
Mean weaning weight/kg
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Pre-weaning weight gain/kg 6.06 +0.92" 6.47+0.98"
FRE
Pre-weaning survival rate/% 89.13 92.06
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Note: Wy denotes the water-to-feed ratio.
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Fig.6 Daily feed intake and water consumption of sows under
different meal frequency x water-to-feed ratio combinations across
postpartum days
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Fig.7 Comparison of the distribution of backfat changes in
individual sows for different "meal times x water-to-feed ratio"
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Table 4 Comparison of breeding and weaning indicators among
different "meal intake x water-to-feed ratio" units and other units of
the same batch

tii VT T
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piglets per litter
W WAL
Mean number of weaned
piglets per litter
Total number of weaned piglets
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Mean weaning weight/kg
W74y 53 R
Mean litter weaning weight/kg
JE 2

Pre-weaning survival rate /%
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Effects of intelligent phased feeding system on the productive
performance of lactating sows

DING Yuanli , TANG Zheng , YAN Ze , ZHOU Mengting™ , XIONG Benhai , TANG Xiangfang
(Institute of Animal Sciences, Chinese Academy of Agricultural Sciences, Beijing 100083, China)

Abstract: Conventional feeding of lactating sows in commercial farrowing units was often constrained by coarse feed control,
fixed meal timing, and feed losses caused by rooting and manipulation at the trough. These limitations frequently resulted in
unstable feed intake during mid- to late lactation, which in turn increased the likelihood of excessive body-reserve mobilization
and delayed reproductive recovery after weaning. To address these problems, this study adopted a two-stage progressive
experimental design to systematically evaluate the effects of an intelligent precision feeding system on sow feed intake, body
condition, reproductive efficiency, and piglet growth performance, and to identify key operating parameters. The study was
conducted in a commercial farrowing facility in Shaanxi, China, from March to June 2025. The intelligent feeding unit
integrated controlled-dose dispensing with event-based data logging and a trigger mechanism that delivered small top-up
portions when trough residual feed and short-window interaction signals indicated persistent feeding motivation; a water—feed
mixing option was implemented through a water-control module. Daily feed intake and daily water consumption were recorded
automatically. Sow body condition was assessed using backfat thickness measured at entry to the farrowing crate and at
weaning. Reproductive recovery and piglet performance traits were obtained from the farm production-record system. In
Experiment I, ninety-four multiparous sows were allocated to an Intelligent Feeding Group (IFG) or a Traditional Feeding
Group (TFG) (47 sows per unit) housed in environmentally comparable units. IFG sows were managed using the hybrid logic
combining a stage-wise baseline allowance with sow-initiated triggered top-ups, whereas TFG sows were fed with a
conventional dry-feed feeder at fixed times (three meals per day). The intelligent system produced more stable intake
trajectories, and the clearest separation between treatments emerged during mid- to late lactation. From approximately day 15
postpartum onward, daily feed intake in IFG exceeded that of TFG by about 5%-10%, reflecting a more sustained intake
plateau and a later decline toward the end of lactation. Consistent with improved intake stability, body-reserve mobilization was
reduced in IFG as indicated by backfat change: mean backfat loss decreased from 2.61 mm in TFG to 1.69 mm in IFG
(P<0.01), corresponding to a 35.2% reduction. Reproductive recovery was accelerated in IFG. The weaning-to-estrus interval
(WEI) shortened from 9.04 days (TFG) to 8.15 days (IFG) (P<0.01), and the wean-to-service rate increased from 85% to 90%.
Piglet outcomes also improved in association with the stabilized maternal intake pattern: average weaning weight increased
from 7.30 kg (TFG) to 7.68 kg (IFG) (P<0.01), pre-weaning weight gain rose from 6.06 to 6.47 kg (P<0.05), and pre-weaning
survival increased from 89.13% to 92.06%. Together, these results indicated that the intelligent feeding approach supported
higher and more persistent feed intake during late lactation and aligned with improved body-condition preservation and
superior reproductive and litter performance. In Experiment II, parameter screening was performed within two units equipped
with the intelligent feeding system to compare two deployable “meal frequency x dilution” strategies under identical hybrid
logic. A five-meal strategy with a water-to-feed ratio of 1.3:1 during mid- to late lactation was compared with a four-meal
strategy with a water-to-feed ratio of 1.5:1. The five-meal strategy with a water-to-feed ratio of 1.3:1 maintained a higher and
more persistent intake plateau between days 12 and 21 postpartum and delayed the late-lactation decline compared with the
four-meal strategy with a water-to-feed ratio of 1.5:1. Daily water consumption showed a similar temporal pattern, with a
sharper late-lactation decline under the four-meal strategy with a water-to-feed ratio of 1.5:1. Backfat-change outcomes during
parameter screening were consistent with these temporal intake differences. The five-meal strategy with a water-to-feed ratio of
1.3:1 showed a more favorable backfat-loss profile, with smaller loss and a more concentrated distribution with fewer extreme
negative values. Because meal frequency and water-to-feed ratio were coupled in this screening comparison, mechanistic
interpretation was limited to the combined strategy rather than isolated main effects. In conclusion, a sensor-based, trigger-
activated phased precision feeding approach provides a practical and traceable framework for stabilizing feed and water intake
during mid- to late lactation in commercial farrowing systems. This approach reduces body-reserve mobilization, as indicated
by lower backfat loss, supports faster post-weaning reproductive recovery, and improves piglet growth and survival under the
tested conditions. Within the evaluated operating settings, the five-meal strategy with a water-to-feed ratio of 1.3:1 represents a
promising deployable configuration for sustaining the late-lactation intake plateau and mitigating the end-of-lactation decline in
intensive swine production.

Keywords: intelligent feeding; lactating sows; feeding behavior; productive performance; precision nutrition
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