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Fig.1 System junction module division
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Fig.2 Measurement data reception flow chart
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Table 1 Phenotypic statistics of breeding pig

growth performance data

- - . S YE + b2
$54% Index BofiMax  BMEMn | Sﬁn qu
ADG/(g/d) 963.5 706.7 866.9+70.7
BF/mm 13.9 7.4 9.84+1.6
AGE,,/d 180.8 144.4 161.4+8.3
FCR/(kg/kg) 2.41 1.94 2.13+£0.11
AGE,,/d 99.3 64.4 79.8+£7.2

2) R EMERSG A KMIRAR O 7. Tk
Fof i 00 5 390 1] - 12 45 K 9 R B 4t (average daily feed
intake , ADFI) R E K $ (average daily number of vis-
it to feeder, ANVD) 2R & i} K (average daily occupa-
tion time, AOTD) | >k £ i % (average daily feeding
rate, ADFR) | ¥ ¥k >k & it (average feed intake per
visit across testing period , AFTV) %5 5 4~ R & Mk .
FI ] SPSS 22.0 8 ADG .BF .FCR 1 AGE, % 4
AR PR G 54 R B PEIR Z [H] Pearson A7 HE , Jf
HEAT W PRI

3) B A 100 kg A H A& HEINALRL . ADG 1
AGE o 2 5 AV A K B 19 2 D F 248 5, sy
A T Bl Y 5 ST AR A R 32 Rk, Je k4 A
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Table 2 ADG and FCR of test breeding pigs

B ¥ Breeding pig serial number

FE45 Index
1 2 3 4 6 7 8 9 10 11
ADG/(g/d) 904.1 1076.5 1104.3 999.5 764.1 915.6 837.5 892.8 913.3 815.1 717.0
FCR/(kg/kg) 2.32 2.17 2.44 2.13 1.97 2.27 2.26 2.20 2.53 2.20 2.13
®3 BEOMERISERSERKEREXE
Table 3 The correlation between feeding traits and growth traits in modeled breeding pigs
Trait ADG BF AGE,y, FCR ADFI ANVD AOTD AFIV ADFR
ADG 1
BF 0.5847(0.00) 1
AGE,, —0.546™(0.00) —0.212%(0.03) 1
FCR —0.107(0.28) 0.134(0.18) —0.014(0.88) 1
ADFI 0.7627(0.00) 0.4177(0.00)  —0.656"(0.00) 0.4597(0.00) 1
ANVD 0.135(0.17) 0.068(0.49) 0.007(0.94) 0.021(0.83)  0.049(0.62) 1
AOTD 0.195(0.05) —0.027(0.79)  —0.084(0.05) —0.003(0.97) 0.119(0.23)  —0.017(0.86) 1
AFIV 0.2657(0.00) 0.14(0.16) —0.321"(0.00)  0.162(0.10) ~ 0.4307(0.00) —0.849"(0.00) 0.081(0.42) 1
ADFR 0.2307(0.02) 0.24070.01)  —0.290"(0.00)  0.2947°(0.00)  0.4687(0.00) 0.02(0.84) —0.792"(0.00)  0.19(0.06) 1

T+ FIRAE 0.05 K (R )M SCHE .35 5+ R AE 0.01 KRR ) AHSCHE B35 55 BT B 3K P FIFl. Note: * indicates sig-

nificant correlation at the 0.05 level (two-tailed) ; ** indicates significant correlation at the 0.01 level (two-tailed) , the values in brackets are

significant levels. The same as below.
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AR S e o 38 IR IR AR G 25 SRR A 45
PO A= K R BT 5 R B AT N RRIE RE % Xt ik 100 kg

PRIT: H AT T

25 REMEBERITUERSERERBEIEER
55 2 YOI B 2 IR 9 2 45 00 A PR ORI O 14

o A RAMRG R PEAR Z 8] ) Pearson A S 4 il
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x4 REMERRMRE £ KRB X
Table 4 The correlation between feeding traits and growth traits in test breeding pigs
PEAR Trait ADG AGE,, FCR ADFI ANVD AOTD AFIV ADFR

ADG 1
AGE,, —0.7387(0.00) 1

FCR 0.249(0.32) —0.352(0.15) 1

ADFI 0.8917(0.00)  —0.7607(0.00)  0.6277°(0.00) 1
ANVD —0.273(0.27) 0.127(0.61) —0.340(0.17) —0.381(0.11) 1
AOTD —0.091(0.72) 0.072(0.77) 0.048(0.84)  —0.005(0.98) 0.002(0.99) 1

AFIV 0.556°(0.01) —0.407(0.09)  0.5027(0.03)  0.6817(0.00) —0.875"(0.00) —0.049(0.84) 1

ADFR 0.5777(0.03) —0.590"(0.00)  0.337(0.17)  0.5797(0.01) 0.332(0.17) —0.782"(0.00)  0.5347(0.02) 1

410 DADG 5 AGE o 2 5k 3 A 5%
(P <<0.01) ,fH FCR 1 ADG . AGE, o, ¥4 JC i 35 #H %
KF o UL H 3 E BRI RN IR 2] B AR AT = TR
1) H S E R, AR H O3 5 R A R T T i 2 A
KM H H 3 FR R A R AT — 5 38R TAH
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Association analysis and implementation of correlation between
feeding behavior and growth traits in breeding pigs
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Abstract In order to study feeding traits of breeding pigs and to meet the demand for intelligent de-
velopment of measuring equipment, a set of information management system based on internet of things and
web technology was designed. The system selects CAN bus for bi-directional data transmission, and adopts
B/S (Browser/Server) front and back-end separation architecture. The front-end was based on Reactjs tech-
nology stack, and the back-end was developed with flask web framework and MySQIL. database.The results
of two measurement tests showed that the data transmission reliability of the system is high, and functional
modules meet the expected design requirements and the practical application requirements of performance
measurement of breeding pigs. The phenotypic correlation between feeding traits and growth traits was ana-
lyzed in Duroc breeding pigs, and a partial least square (PLS) prediction model was constructed for breed-
ing pigs up to 100 kg body weight. The cross-validation results showed that an average determination coeffi-
cient of PLS test set was 0.68 and the average MAE was 3.2 day. The PLS model was tested using experi~
mental data, and the results showed that combination of feeding traits and growth traits could be used to pre-
dict the growth rate of breeding pigs in advance.

Keywords breeding pig; information management; feeding behavior; growth performance ; intelligent

equipment ; accurate breeding
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