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Abstract The objective of this study was to analyze the characteristics of the lactation curves and the influencing
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factors of 305 d milk yield in Jersey cattle, and compare the differences of the lactation curves between Jersey and
Holstein. The continuous records of daily milk yield from 1 721 Jersey cattle and 6 093 Holstein cattle were collected in
a large-scale daily farm in Hebei from January 2017 to January 2021. Wood model was used to fit the individual
lactation curves, and peak yield, peak day, rate of change in daily milk yield and milk yield in different lactation stage
were determined to analyze the characteristics of the lactation curve. The GLM procedure in SAS 9.4 was used to
analyze the impacts of parity and calving season on 305 d milk yield and the differences of the lactation curves between
two breeds. The results showed: 1) The Wood model had a good fitting effect on the lactation curve of Jersey cattle,
and its R? reached 0.86; 2) The 305 d milk yield of Jersey cattle was significantly (P<C0.05) influenced by the parity
and calving season; the 305 d milk yield of Jersey cattle with higher parity and calving in spring was higher; 3) The
lactation curve of Jersey cattle and Holstein cattle was significantly (P<C0.05) different in terms of peak yield, peak
day and rate of change in daily milk yield. The peak day of Jersey cattle was 39.84 d earlier than that of Holstein
cattle, and the proportion of peak yield in total milk yield was 0.036% higher than that of Holstein cattle. The milk
production of Jersey cattle was mainly concentrated in the early lactation (1 — 99 days) and the milk production
decreased significantly in the late lactation (200 — 305 days) (P<C0.05). In conclusion, this study comprehensively
revealed the lactation characteristics of Jersey cattle using continuous records of daily milk yield, provided information

for exploring breed differences between Jersey and Holstein cattle and provided a reference for genetic selection and
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precise management of dairy farm using continuous records of daily milk yield.

Keywords Jersey; Holstein; lactation curve; daily milk yield; 305 d milk yield
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1 HERELRE
Table 1 Process control of the data quality
B4 Jersey frEr 3 4 Holstein
AR WAL RN WAL
P s 01 s 4 l ﬂi’x*ﬂl/ bl af/L\h;H/ —— l 17!%55(/ bl z;L\h;H/ ——
Step Item Condition * : % * ! %
Number Number of Number Number of
Data size Data size
of cows  lactations of cows  lactations
0 JE A B 1721 3 850 847 568 6 093 6 674 1056 155
Raw data
. WL K EL 1~305d 1662 3680 735 740 5 803 6150 876 372
Days in milk
) H =y ik 2.5~100 kg 1657 3672 721 669 5781 6122 863 549
Daily milk yield
s W= H g 600~1800 d 1657 3672 721 669 5781 6 122 863 549
Age at first calving
SHAE & DIM X %5 5 3 47 1 657 3672 721 669 5 781 6122 863 549
4 Outliers SR 3 A% AR oE
ZRBE R
305 d Wid 4%
5 Number of records >220 % 1135 2 100 574 166 1634 1634 448 528
within 305 d
305 d P9 ic 5% Ay I )
5 iz )
6 =>260 d 954 1629 465 384 1125 1125 326 662
Time span of records
within 305 d
H ik DIM
DIM with the first
7 <30 d 950 1616 461 932 1103 1103 320 857
record within a
lactation
ARk DIM
DIM with the last
8 =>270 d 921 1517 435 836 1067 1067 311 413
record within a
lactation
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(a) Dataset 1 (Jersey cattle) ; (b) Dataset 2 (Holstein cattle)
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Fig. 1

Distribution of record number within a lactation in dataset 1 and 2
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Fig. 2 The fitting process of individual lactation curve
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Fig. 3 Distribution of lactation curve indicators and R* in Jersey cattle
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Table 2 Describe statistics of lactation curve indicators in Jersey cattle

IgE]| FHME FrifE 2 HKE e /ME
Item Mean SD Max Min
R’ 0. 86 0.07 0.99 0.70
MY, / kg 6 387. 60 1694.17 11 622. 89 1984.76
PY/kg 31. 25 6.99 57.25 12.55
try/d 59.56 28. 00 291 9
WFLRIA~99 D= S/ % 39.97 5.01 58.95 27.17
Proportion of milk yield from DIM 1 to DIM 99
WELH I (100~199 D= /% 34.91 2. 34 44,57 26.13
Proportion of milk yield from DIM 100 to DIM 199
WELJE W (200~305 =P /% 25.11 4.86 36.41 8. 32
Proportion of milk yield from DIM 200 to DIM 305
U/ (kg/ ) 2.78 0.92 5.51 —0.04
Vaown / (kg/d) —0.06 0.03 0. 00 —0.17

H:MYs0s,305 d P20 PY, S WD) sty » B0 B s vmax s H P2 5B R S 3R T 5 vaown » H W58 FRERY BCF Y, T,
Note: MYs05, 305 d milk yield; PY, Peak yield; zpy . Peak day; vm.x» Maximum rate of increase of daily milk yield; vdown »

Average rate of decline of daily milk yield. The same below.
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DL BG4 R® fe s, 0. 870, AN[A] = B2y
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KPR . REREH G, 23~24 AR E
YT 2 ) GE I 2 B 4005 A5OR 3 (P<<0. 05) i T3
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2.3.2 305d Fw® &% &% R
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Table 3 Correlation coefficient of lactation curve indicators in Jersey cattle

?tiei MY /kg PY/kg tpy/d Umax/ (kg/ ) Vigoun / (kg/dD
M5 / kg 0.875™ 0.154™ 0.602* —0.164
PY/kg <0.01 —0.043 0.700" —0.505
tey /d <0.01 0.173 —0.101" 0.024
Umax / (kg/d) <0. 01 <<0. 01 <0. 01 —0.420"
Vgown / (kg/d) <0.01 <0.01 0.451 <0.01

T EEMNMRREG T =0 PE A AL EARURMH KRR B E, LA« ORI R
B3 (P<0.05), Lhg sx AR AW (P<0. 0D
Note: The upper triangle is the correlation coefficient and the lower triangle is the P-value. No
superscript in the upper right corner means the correlation is not significant, * means the
correlation is significant (P<C0. 05), ** means the correlation is highly significant (P<C

0.0D).

R4 ERINEWEF I HEUSERERBRIETHZM

Table 4 Effects of various factors on R* and lactation curve indicators in Jersey cattle

?::ei ijfer R? MYs / kg PY/kg tpy /d
HRIK Parity
1 & Lactation 1 215 0.84b  5190.644109.04 ¢  24.4040.42 ¢  67.2641.95 a
2 Jl§ Lactation 2 271 0.87 a 6 602.144+94.10 ab 32.214+0.36 b 54.87+1.68 b
3 JI4 Lactation 3 295 0.86a  6576.78491.02 b 32.46+0.35b  58.43+1.63 b
4 B B LI b Lactation 4+ 220 0.87a  6977.064106.74a  34.2540.41a  60.8041.91 ab
FE4EZETY Calving season
#Z(3~5 H) Spring 255 0.87b  6727.30£99.24 a 33.5140.38a  60.654+1.77 b
K Z(6~8 H) Summer 313 0.89a  5893.55+87.84 b 30.0740.34 b 56.1141.57 be
FkZ=(9~11 A) Fall 189 0.85 ¢ 6 001.00+109.88 b  29.3940.42b  52.324+1.96 ¢
£ & (12~W4FE 2 H) Winter 244 0.83d  6724.76%99.53 a 30.3540.38 b  72.28+1.78 a
WIF= A% Age at first calving
<23 177 0.86 ab 6 295.794121.79 ab  30.344-0.47 ab  64.504-2.18
23~24 333 0.87a  6482.99%85.71 a 31.4340.33a  60.5541.53
25~26 238 0.86 ab 6 048.784102.23 b  29.7440.39 b  57.344-1.83
27 A KU 253 0.85b 6 519.07+98.76 a 31.814+0.38a  58.97+1.76
B A ¥k %X Number of insemination
1 447 0. 86 6 301. 6875, 36 30,9440, 29 57.7541.35 b
2K 214 0. 87 6 287. 914104, 40 30. 6240, 40 59.9241. 86 ab
3B L 340 0. 86 6 420. 37 +86. 33 30.94+0. 33 63.34+1.54 a

R R? MARMERII/NT 0. 01, 8RR P31 i 5 [ 50 B4 IS BT AR <7 B AR 5 3R 78 22 53 i 35 (P<<0. 05) , i b 7 Bk A 7] 1 8 7 B 3R R

XA FE(P>0.05),
Note: The standard errors of R? are less than 0. 01 which are not listed in table 4. In the same column, values with different right
letter superscripts mean significant difference (P<C0. 05), while the same or no letter superscripts mean no significant difference

(P>0.05).
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PR E (6 977,06 kg) , PY Bl i Yk Y 75 1k #4 34 5
MY o5 A ] o 7E 45 4221 . MY 405 1 85 2K
FF(6727.30 kg) A& F(6 724.76 kg) FkFE(6
001.00 kg) F1E 2= (5 893. 55 kg) . A Al 7= 4 H
W, 23~24 Ak K 27 A DL BRIk B
MHE M4, H MY, B % & T H A A (P <
0.05),

PR, L R IE WA ey (67,26 d)
(P<<0. 05) iR FHAMMAGK 210y 7E 2 JIR I P 2 M1 L 1M
ST BT, TR TR oy B R BRI
K Z(72.28 ) FZ(60.65 d)  HZ(56. 11 d) FFk
(52,32 d) . WIT=H WX 1oy 0 E R L0 2
B0 7 W BN oy R HT R A RA A, B 2 T
PR B G IN 1oy 2 B THAY R FE 3 R X UL LAY
K E (63,34 )

2.4 WEMESEHEIBL I LR

FIFHREAS 2 43 B 1 48 W4 0 fap S0y 20 2= s 2L 1t 2k
] 22 5 a5 RNk 5 A 4 BT, e 4 3 2L il
LA R B s T e T3 4R (P<20. 05) L IR 4
A1) toy AT T AR SR AT T 39. 84 ds pey B M07 730 4
{5 0.036% . FEMWFLRIH, GBI 2R (40 b 7= 5 it
FLEE 1 KA 2 7= 5 ) 5 far B 2R T 5 L HL pes
R T A I AR A B R R B IR AR
Vaown 214 0. 063 kg/d, 2915 305 d 7= Wh3k i 0. 01%»
B3 (P<<0. 05) m T far W30 4=, 48 40 4 7 o 2L i
oS R R E 305 d PR R LAY B R
1:0.873 % 0.628, i 4 WA L 3= & 4 b 7 Wb FL Ai
WL 7E W FL IS I R 2 (P<T0. 05) BRAIK, 1 far
HAHR 1+ 1,106 ¢ 0. 956, FEWFL AT A 5 1 7=

£S5 BMAMFTHEF DI MEAEXERZENESR

Table 5 Differences of lactation curve indicators between Jersey and Holstein cattle

Iijjd R? MY; /kg PY/kg pov/ % tpy/d
R 0.86 a 6 322.42455.06 b 31.42+0.13 b 0.497 a 60.03+1.27 b
Jersey
i Hir 30 4= 0.84 b 9517.07£112.83 a 43.87+0.38 a 0.461 b 99.8742.60 a
Holstein

I:'?;jld Unax / (kg/d) Do/ Y Vaown/ (kg/d) Daown/ %o e
LRI 2.7240.03 b 0.043 a —0.063 b —0.010 a 1:0.873:0.628
Jersey
T 17 48 4 3.35+0.06 a 0.035 b —0.065 a —0.007 b 1:1.106:0.956
Holstein

TE R R ppy + Pmax ~ Vidown T patown FIFRHETRI/INT 0. 01, BORAE R 51 1Y 5 [R50 KR 5 BT b S B AH 5 38 7m 22 53¢l 3 (P<C0. 05) , T by 2 8
AR 7R 28 5 AR W35 (P=>0.05) . MY305.305 d P2 W3 4 s PY L iR W W0 5 poy » PY X M Y05 B9 LUAL s toy o R0 1 5 o » L7 03 02 5 0 2 TR
5 P+ Vmax X M Y05 B9 FUAH 3 0aown » H 7= W2 T BB BEE B 5 paown » Vdown B M Y05 B AR s o » W3- FEIBFLIE L oP 5 30177 09 4 o

MY 05 9 LU AH
Note: The standard errors of R?, ppy \ Pmax  Vdown and paown are less than 0. 01 which are not listed in table 5. In the same column, values
with different right letter superscripts mean significant difference (P<C0. 05), while the same or no letter superscripts mean no

significant difference (P~>0.05). MY305, 305 d milk yield; PY, peak yield; ppy. the ratio of PY to MY3053 tpy» peak day; vmaxs

maximum rate of increase of daily milk yield; pmax» the ratio of vmax to M Y3053 vaowns average rate of decline of daily milk yield;

Ddown » the ratio of vaown to M Y3053 r1.cs the ratio of total milk yield in early, middle and late lactation stage to MYs0s5.

3 3 iR
3.1 ESEMTEIEALE R
Z WA B W I A R B R A5 FR

[ AR Z2 AT DHT 32 3% X6 5 4= 36 L i £ 2k 47 oF
T SR T X b 7 277 78 B /0 ORG 40 10 e 38 0K 1 st
B JCXE XA B i AR AR L AT R AN IR S
2, RE BT % 1 TR I B ) B
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Fig. 4 Differences of lactation curve in Jersey and Holstein cattle
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