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Fig.1 Schematic diagram of electrical stimulation device structure
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Fig.2 Circuit structure diagram of electric stimulation device
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Table 1 Definition of behaviors of postpartum sow
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Table 2  Effective response rate of postpartum sows under

different stimulated voltages and stimulated positions %
IR \
i rh A R B
B Stimulated positions Effecti
ective response
Stimulated voltages/V ~ MUAEEE  BEME  KBEARAS P
. . rate of position
Flank  Waist Thigh root
1200 16.7 333 0 16.7
1600 50.0 50.0 333 444
2000 50.0  100.0 83.3 77.8
2400 83.3 100.0 83.3 88.9
RBEALA R RLH
Effective response 50.0 70.8 50.0 -

rate of stimulated position

WK 3 N, HER BN AT DRk B = A AR
No HLERNIZE KT 1200V, HAbHESH N
WORAER BN MR KL (O~ 5. 7
1600 2000 F1 2400 V [ HEIE T, BHEREEFR
AR 43 I B 1200 VTR R R T R 3.578 21.645
F152.366 15724, FHird 2000 A1 2400 V RGBT
MERG R mT 1200V (P<0.01) . AT 2% K
SIS, KBRAR BT O MH R 1, BRI K BRAR B 1 258
[E MRS — 20, T B Op 1B 3.952, B a8 B 4%

R A RSN R AR LM IS B 3 3 % 2 A

®3 FREETESFEMENERIHEE T
BRI
Table 3  Analysis of effective responses of postpartum sows to
different stimulated positions under different voltages

ER K R L 95% BEAZ X1 PfA
Main effect Level Oddsratio Oy 95% Confidence interval P value
1600 4.578 0.890 23.561 0.069

HiJE Voltages /V 2000 22.645 3.788 135.383 <0.01
2400 53.366 6.939 410402  <<0.01

FIWERAL KBRAR S 1.000 0.243 4.110 1.000

Stimulated .
JEHS 3.952 0.858 18.213 0.078
positions

T RSP 1200 Vi IR AL 2% KV I .

Note: The reference level for voltages effect was 1 200 V; The reference level for

the stimulated position was the flank.
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(45.63% F1 53.03%) 1=y T HAhAbEE, b 2400 V b3
RAN N E 2 T 2000 V, HARIR R ER K
T 60%. HHIFIEEE T 60% i, BFRE [ K2 ik,
Jny | g A N B ZL I S R i, X BRI RN BT
A REMERC RIS, B E Y 2 000 V. JSECER A R
ROFR, TRTRHE B EBRAE A 57.71%, 18T 60%, T /=4
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Table 4 Analysis of startle degree in different stimulated position of postpartum sows under different stimulated voltages

L TR AL BIER M GE T Action response statistics 755 M4 1T Sound response statistics ISR

Voltages/V ~ Stimulated positions i Lie A Sit sl Stand Bk Jump  VUEK Silent PF0Y Grunt MY Bark 2_MY Squeal W Bite  Startle index

A HS 0 5 1 0 0 6 0 0 0 22.82+1.51°

1200 I 0 4 2 0 0 5 1 0 0 25.90+5.73°

K HRAR 0 6 0 0 0 4 2 0 0 27.13+7.64°

R 0 3 3 0 2 0 4 0 0 28.98+15.42%

1 600 R 1 1 4 0 1 1 5 0 0 35.77+6.48%
K EAR S 0 2 4 0 1 2 3 0 0 29.60+10.98*

g B 0 3 3 0 1 3 2 0 0 26.52+11.80°

2000 JEER 0 0 6 0 0 0 5 1 0 45.63+12.08"
K BEAR S 1 0 5 0 2 1 3 0 0 26.52+17.58"

R 0 1 5 0 0 1 5 0 0 37.62+7.55™°

2400 i s 0 0 6 0 0 1 2 3 0 53.03+19.67°
K THRAR 0 1 5 0 1 2 1 2 0 40.08+24.81"

TE: RAPERIT RS AP ELhr e . ARG T RFOR &R EBIE 2R R (P<0.05), FH.

Note: The data of startle index in the table are mean + standard deviation. Different lowercase indicates significant difference in data among treatments(P<0.05) , same below.
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HRRNB 25 b, BWCBRINEE 5 S8R BB E A
2000V, HIBEERAL R .
2.2 HBRFEESHEMNTEEEE S MRENE
2.2.1 REMHfENEER

AFAEHE AR H PR EES NS R W
KSR EEAWAY, RRANFYHRXEEM



234 flk TR (http:/www.tcsae.org)

2023 4F

T4, HERARZE (P>0.05),

x5 TRAETELHIASENTEHARRSE
Table 5 Average daily feed intake (ADF) per postpartum sow

under different treatments kg
7L Hi#% Lactation days/d {5041 Test group  XJ &2 Control group
1~3 2.84+0.65% 2.63+£0.21°
1~7 3.56+1.13% 3.97+0.53%
8§~14 5.68+1.43% 5.34+1.70%
15~21 7.24+2.06" 7.02+0.33%
1~21 5.50+1.17% 5.45+0.51%

v AHFEIG S E R RN G 5 B RN & AL R IRHOH 22 5 3% (P<0.05),
T

Note: Different lowercase of the same lactation day indicates significant difference
in data among treatments (P<0.05), the same below.
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H K& Daily feed intake/kg
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Fig.3 Feed intake curve of sows with different treatments
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Table 6 Production performance and lactescence of sows under
different treatments

ESYRE =1 N iR RN X R 2
Production index Test group Control group
RPEAEEL Total born/ R 10.80+0.84° 11.40+1.14°
V& AT %4 Born alive/ A 9.80+2.17% 10.00+0.717
X1 H: S A 25 ==N=N
BT R AR 13.7543.22° 15.06+3.53"
Average litter mass of total born/kg
* 2 E=N \‘,‘\»ﬁ
Wy 3% 5 5% (3L77) 58.914225"  58.42+13.27°

Weaning litter mass (Lactescence) /kg
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Effects of electrical stimulation on the behavior and production
performance of postpartum sows

ZHAO Cheng'?, FAN Shiran'*, DU Xiaodong®, CHEN Qilin, CAO Liming?, ZHENG Zhiwei®

(1. Key Laboratory of Feed and Livestock and Poultry Products Quality & Safety Control, New Hope Liuhe Co., Ltd., Chengdu 610101,
China; 2. Shandong Engineering Laboratory of Pig and Poultry Healthy Breeding and Disease Diagnosis Technology, Shandong New
Hope Liuhe Co., Ltd., Qingdao 266000, China; 3. Dezhou Modern Pig Farming Technology Innovation Center, Dezhou 253000, China)

Abstract: Electrical stimulation has emerged as a promising technique to save crushed piglets. But only the individual
parameter of electrical stimulation was considered in the excessive response of sows. In this study, a systematic investigation
was conducted to determine the response of the effectiveness and startle index of sows under different body positions and
stimulated voltages. An evaluation was made to clarify the electrical stimulation on the production performance of sows. The
field experiment was conducted at a farrowing house in Shandong Province, China, between November and December of 2022.
A total of 72 healthy first-born sows were selected and then randomly assigned to 12 treatment groups, with six sows in each
group. The waist, flank, and thigh root were selected as the stimulated positions. Electrical stimulation was applied at voltages
of 1200, 1 600, 2 000, and 2 400 V, resulting in a total of 12 treatments. The hair was removed from the stimulated positions of
all experimental sows, in order to ensure that the positive and negative electrodes of the electrical stimulation device were in
close contact with the pig's skin. An electrical stimulation was administered, when the sow side lying. Their body behaviors
(lie, sit, stand, and jump) and sounds (silent, grunt, bark, squeal, and bite) were synchronously recorded by a mobile phone
camera. An optimal combination was determined for the most appropriate electrical stimulated position and stimulated voltage.
The feed intake and growth rate of piglets were measured to verify the impact of appropriate electrical stimulation on the
production performance of sows. Two treatment groups of five sows were randomly assigned to the total of 10 healthy first-
born sows with a minimum of 12 functional nipples. The newborn piglets were fostered within the first 24 hours after birth.
There was no significant difference in the litter weights (P>0.05). Furthermore, the electrical stimulation was applied daily on
each lying sow between 08:00-17:00 in the treatment group within the first three days post-partum. There was no intervention
in the control group. All sows were fed three times per day from day 8 to 21 of the lactation (weaning age). The results
demonstrate that the effective response rate and the startle index of the test sows showed an upward trend, as the voltage
increased. The effective response rate of the test sows was below 50% at stimulated voltages of 1200 and 1 600 V. However,
the effective response rate exceeded 75% in 2 000 and 2400 V. Compared with the voltage of 1 200 V, the probability of
effective response of the sows under these voltages (2000 and 2400 V) increased by about 21.645 and 52.366 times,
respectively, which was extremely significant (P<0.01). The effective response rate of the waist was 70.8% for the stimulated
positions, which was higher than the flank and thigh root by 20.8%. The probability of effective response of the waist was
nearly 3 times higher than the flank. Lower voltage was negligible to stimulate the standing response of sows. But, the
maximum startle index of the sows exceeded 60% at a stimulated voltage of 2 400 V. It inferred that the risk of stress reactions
of saws increased their production performance. The maximum startle index was lower than 60% at 2000 V. Therefore,
electrical stimulation of 2 000 V can be recommended to place the electrical stimulation device on the waist, according to the
effective response and startle index. The production experiment demonstrated that the feed intake per day (5.50 kg) and
weaning litter weight (58.91 kg) of the experimental group under the appropriate electrical stimulation parameters were slightly
higher than the control group, which were the average daily feed intake (5.45 kg) and weaning litter weight (58.42 kg). But the
differences were not significant (P>0.05). The appropriate parameters (2 000 V, waist) had no statistically significant effect on
the reproductive performance of sows. These findings can provide valuable reference and data support for the development and
application of equipment to rescue piglets.

Keywords: sows; voltage; production performance; crushed piglets; electrical stimulation; sow behavior
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