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Fig. 1. Number of DHI farms and milking cows from 2004 to 2013.
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DHI figf2 = BLJE DHI g S48 7LanE 2 R (2012 ~ 2013)

MO ALEEE AR 22 5 (R 1) » 2012 J¢ 2013 47 DHI fig 2 = Z FLAGRG R PHE 71 B 3.83 2 3.80% > JE
DHI & Z FLHEHTREFH{E A Ry 3.81 [ 3.77% (FR 1) » B1225 (2008) 2004 £ 3 H %2005 -2 H (i Fs A £F) »
2005 43 % 2006 4 2 [ (f§ 5 B 45 ) 2006 43 HE 2007 2 H (5 C4) » LA~ B~ C =FEFHN
—RERENFE] ~ SR AE R E KRS R P LR IR Z P ES R 3.81 — 3.93% tL#E - DHI g2 =
Z B (EREAT I IE DHI Bt = AURHEEYE © 2012 52 K 2013 4% DHI B2 S8R 0B REPIIE TR 3.19 & 3.21%
FF DHI g/ P & B R E B R 3.17 K2 3.18% (R 1) » B1Z2T5 (2008) A ~B ~ C = ZF-PIHHET IR 3.21 —
3.27% tb# > DHI B85 2 BUEREAT M JF DHI B2 = ASUE R 2012 £ 5 2013 4 DHI fg 2 = ALERE1Y
{E 535 Ry 4.72 J2 4.69% > JF DHI g = FLIESR I {E ST 7 Ky 4.68 J 4.65% (3 1) » BAZTE (2008) A~ B~ C =
FZHPES Y 4.70 — 4.77% Lk - DHI g2 5 2 S EREIT I DHI fgRE = ASERK ¢ 2012 525 2013 £
DHI Ji# 2 = S [P V)R G239 53 7l By 8.61 2 8.60% - I DHI i 2 = AR [E P V) R AP 39 (E 53 1l By 8.55
8.53% (% 1) » Bi%E (2008) A ~ B~ C = ZHPHIES L 8.63 — 8.66% LL#L » DHI g2 S A7 DHI BEf2 = 2
BUE A AREE 8.63% 2012 4 [z 2013 4F DHI g2 S ARSI YIREFIGE D HI Ry 12.44 J 12.40% - | DHI g2 =
HETEPR A PIE ST By 12.36 2 12.30% (R 1) » B1Z2TE (2008) A ~ B ~ C ZEEAPIGET I 12.43 — 12.58%
Eb#z - DHI figf2 = 2 S {ERENTIME DHI B8R = RISHERK © 2012 ££ k7 2013 4= DHI %2 =BG Alifu S P9 E 5y
A% 27.6 }2 27.5 & /mL > JE DHI &/ S BG4 B P9 E 750 5 27.8 & 27.7 & /mL > FER{EEIE DHI B2 S A
DHI g & SRS IR B EEHAT (R 1) - 81225 (2008) A ~ B ~ C =F ZFFIGHEIIR 253 — 25.9 5 /mL
ELAe BN LLE S - 8L 2012 £E 7 2013 A= ERR AR AL AS IR ETH9{E 27.1 5 27.4 & /mL LE# - JE DHI
Fig 2 = A DHI g2 =P [EEVHAT (55 » 2014) ©

1. 2012 7 2013 FER LA MEF T
Table 1. Yearly average of bulk milk components of dairy farmers from 2012 to 2013

Year Ttems Fat Protein ~ Lactose SNF TS S(iC Spec%ﬁc Sample
(%) (%) (%) (%) (%)  (x10"/mL) gravity  number

2012 DHI farms 3.83 3.19 4.72° 8.61° 12.44° 27.6 1.0317 1,121
Non-DHI farms 3.81 3.17 4.68" 8.55° 12.36° 27.8 1.0315 3,521

2013 DHI farms 3.80 3.21° 4.69° 8.60° 12.40° 27.5 1.0320 1,153
Non-DHI farms 3.77 3.18° 4.65° 8.53° 12.30 27.7 1.0318 3,392

" Data with different superscripts in the same column differ (P < 0.05).
SNF: solids not fat; TS: total solids.
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Fig. 2. Monthly average of bulk milk fat percentage Fig. 3. Monthly average of bulk milk protein
of DHI and non-DHI farms during 2012 and percentage of DHI and non-DHI farms during

2013. 2012 and 2013.
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Fig. 4. Monthly average of bulk milk lactose
percentage of DHI and non-DHI farms during

Fig. 5. Monthly average of bulk milk solids not fat
percentage of DHI and non-DHI farms during

2012 and 2013. 2012 and 2013.
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Fig. 6. Monthly average of bulk milk total solids
percentage of DHI and non-DHI farms during

Fig. 7. Monthly average of bulk milk somatic cell
count of DHI and non-DHI farms during 2012

2012 and 2013. and 2013.
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Fig. 8. Monthly average of bulk milk specific gravity of DHI and non-DHI farms during 2012 and 2013.
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49

I1I.

DHI figf2 = BLJE DHI g S48 7LanE 2 R (2012 ~ 2013)

o M HEAFLR D AL SN A S BdE - EREACEAS B G2 5 HE AL R - TisE
Fo ISR EERY LB G HaR B D RRHY 2K BT RE By 2012 £ 2013 45| DHI g2 M1 DHI JgRE = 2 FLAERN A
VAN R A2 IR A - ZA1 DHI FSRE = S HA AL R T 8% - aJRE Ky 2012 AR ~ SEAS PP
RETZYIREF e 2013 FEEEER ~ AR - SEEPYR - GEPYREFH9JE DHI ERE S L DHI B8
FEEEAZRBENENA - tr R0 DHI FgE S TR h 28 DHI st SFrhe il 504 AL 2 Bdg ReE A F i s
B B A S R AR O A PR AR LA S -

2012 £ )7 2013 SEEgREE F AL AR T S ALEL B 2SR 73 AR

FHJFE DHI g2 /1 DHI &2 = 2 ALy K FLELEE 2 FHME 53 AR 2K » 2012 4 DHI Fg & = ZLARAH R 3.4%
15 0.6% [MJE DHI FgE2 P AL 1.5% > &% 3.8% & DHI figfE2 45 53.3% 1fiJE DHI f$E F14L 50.9% » St 4.0% &
DHI fig 2 =15 13.4% [fi3F DHI g2 = 4L 12.5% 5 2013 FEFLAEALZERGY 3.4% & DHI B8E =15 1.1% (i JF DHI fig
B L 3.6% » S 3.8% & DHI 8 {5 46.1% 1 JF DHI RE 5 42.4% > 572 4.0% & DHI BZEA P45 12.0%
if9F DHI B&EE = {5 10.9% (2 2) » UK © 2012 4k 2013 4£3F DHI &2 = AL 3 (KIF 2 B 77 228k DHI g2 =
F s o M ALASH R EUE S 2 B o R HIEAE - 2012 4 DHI B8 = 318 B FE 3.1% 1k 21.2% [mJf DHI
FE&EE {5 27.5% » 51 3.3% & DHI & 45 13.6% 1JE DHI R =45 10.9% » S5 3.4% & DHI ERE 15 2.6%
iMIF DHI fgfEE =1L 2.4% 5 2013 3L 2 HE KA 3.1% & DHI g =145 16.5% [fiJE DHI SR F {5 25.9% > &
7 3.3% # DHIFig 2 245 18.5% i FE DHIBS L P45 12.4% » =57~ 3.4% % DHI S 2 {5 5.3% i JE DHI % =45 3.2%
(%% 3) > BUR * 2012 4 2013 4£3F DHI 82 = AL E BRI 2 H R DHI R =& b lAE O EERS
BF 27 B 43 R » 2012 4 DHI g 2 = FLIERARA 4.6% {5 11.4% [MJE DHI F& P 4L 22.4% » &k 4.7% 2
DHI [RE =15 62.8% mIF DHI B8 F1{L 46.3% » S~ 4.8% 2 DHI g2 {5 17.5% 1 JE DHI R E =45 12.6% 5
2013 FFEFLIER(RTY 4.6% 2 DHI F8 2 =1k 22.1% 1 JF DHI F& 2 F1{5 32.2% > St 4.7% 2 DHI F§ 2 =1 50.2%
i JE DHI figf2 =14 35.3% > =72 4.8% 2 DHI Jigf2 =1k 14.8% ifiiJF DHI figf2 =4k 9.8% (= 4) » B ¢ 2012 4F
J2 2013 £EJF DHI [i% 2 = ZUNES(RIF 2 B 77 228 DHI B8 =5 Ry =i AR S 2 B 7y R RIE(R < 2012 4F DHI
I /2 = FLAE A ST P33R 8.5% &4k 23.6% (i3 DHI fig 2 745 36.6% > 1% 8.7% 2 DHI %2 =14k 28.7% 1fi
JE DHI figf2 245 19.1% > =74 8.9% 2 DHI figf Pk 9.8% [iJE DHI fgf = {5 6.7% ; 2013 4= DHI Ji% /& = 2L 85
ETEPZRAEN 8.5% E 1 26.6% (3 DHI B2 =1k 42.7% - &1h 8.7% 5 DHI Bg 2 45 28.6% (3 DHI S E& £
15 16.8% > =% 4.8% & DHI FEE F 15 10.9% ififJF DHI & F1{5 5.9% (3£ 5) » B ¢ 2012 4 K% 2013 4£3E DHI
fi 2 = FLAEHE [E T30 2 B 57 24 DHI B8R P55 By i AL AR E TP )22 a2 B9 o0 SRR - 2012 4F DHI
s 2 P ALAEETZ 23RS 12.0% i 5.4% [ FF DHI BS 2 {5 10.6% - =1 12.5% & DHI B82S 15 38.6% [f3E
DHI Jig 2 4 30.8% » =% 13.0% 3 DHI i 2 =14 1.4% [3F DHI F& 2 S {5 1.0% 5 2013 AR E Y237
12.0% =% DHI fi%E 45 8.1% ffiJF DHI g F4h 15.8% » =Y 12.5% & DHI i {5 35.9% [ JF DHI fig L =1L
24.5% > = 13.0% 3% DHI B8R =45 1.8% [ DHI 8 F 45 1.0% (32 6) » #2012 4F & 2013 4£JF DHI fig
& P FLAEE 2RI 2 8 73 %8 DHI B =35 Ry T FLARE )R S 2 8 o R R - 2012 SR ZLEEE R
1.031 35 DHI & (5 10.3% | JF DHI BRE =15 20.7% » 512 1.032 & DHI R E {5 29.8% i JE DHI & E =15
22.2% ; 2013 FEALEEE(RRA 1.031 3 DHI BSEE F {5 5.7% ifiidE DHI BEEE {5 12.5% » =55~ 1.032 3% DHI figE =15
50.0% T3 DHI &2 =15 34.8% (2 7) » #R ¢ 2012 4F J 2013 4£JF DHI /2 = #LEL BRI 2 B 43 %25 DHI 8
&P Ry M FLELEE S 2 B o 3R B - 2012 SEASAMARERTY 20 & /mL ¥ DHI &2 =15 20.4% 3 DHI fi§
BEE(L22.9% » & 40 B /mL 3 DHI B%E 545 9.6% [fJE DHI B EE 545 11.3% > &7 50 & /mL 3 DHI g =
15 3.0% [fi3F DHI B2 515 4.1% 5 2013 A8 4HAREIETS 20 & 18 /mL 3 DHI B82 =15 19.5% [fi3F DHI f§E =
(5 22.9% » E5~ 40 B /mL 3 DHI & F1(5 9.4% 1i3E DHI B F1{5 11.4% > 52 50 B /mL 3 DHI %2 =45 3.0%
ifiJF DHI BEE {5 4.6% (= 8) » #~ © 2012 4F K 2013 FEASAHRERE RIS AIREE =%~ 5 53R JE DHI g2
5B DHI Big 2 SR AHAT -

2. 2012 FE 2013 FRREEHLALAGRT AL 34T
Table 2. Frequency distribution of dairy farmer’s bulk milk fat percentage from 2012 to 2013
Year Items =34 >34 —36 >3.6—38 >38—4.0 > 4.0 Sample number
2012 DHI farms 7(0.6) 94 (8.4) 423 (37.7) 447 (39.9) 150(13.4) 1,121
Non-DHI farms 50(1.5)  377(10.7) 1,299 (36.9) 1,352(38.4) 443 (12.5) 3,521
2013 DHI farms 13 (1.1) 148 (12.8) 461 (40.0) 393 (34.1) 138(12.0) 1,153
Non-DHI farms 119(3.6) 516(15.2) 1,315(38.8) 1,071 (31.5) 371(10.9) 3,392

" Data in the parentheses mean frequency distribution.
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3. 2012 FEE 2013 FREAAET ERIAE A
Table 3. Frequency distribution of dairy farmer’s bulk milk protein percentage from 2012 to 2013
Year Items = 3.1 >31—32 >32—-33 >33 —34 >34 Sample number
2012 DHI farms 237 (21.2) 415(37.0) 316(28.2) 124 (11.0) 29 (2.6) 1,121
Non-DHI farms 967 (27.5) 1,254 (35.6) 916(26.0) 301 (8.5) 83 (2.4) 3,521
2013 DHI farms 191 (16.5) 388(33.7) 361(31.3) 152(13.2) 61 (5.3) 1,153
Non-DHI farms 878 (25.9) 1,190 (35.1) 904 (26.6) 314 (9.2) 106 (3.2) 3,392

" Data in the parentheses mean frequency distribution.

4. 2012 FE2 2013 FEREEAEAL AR IE S0 AT

Table 4. Frequency distribution of dairy farmer’s bulk milk lactose percentage from 2012 to 2013
Year Items =46 >4.6 — 4.7 >4.7 — 4.8 > 4.8 Sample number
2012 DHI farms 128 (11.4)° 289 (25.8) 508 (45.3) 196 (17.5) 1,121
Non-DHI farms 788 (22.4) 1,104 (31.3) 1,188 (33.7) 441 (12.6) 3,521
2013 DHI farms 255 (22.1) 319 (27.7) 408 (35.4) 171 (14.8) 1,153
Non-DHI farms 1,504 (32.2) 1,104 (32.5) 864 (25.5) 332 (9.8) 3,392
" Data in the parentheses mean frequency distribution.
5. 2012 FE 2 2013 FRREAEFL AR ETP YIRS 716
Table 5. Frequency distribution of dairy farmer’s bulk milk solids not fat percentage from 2012 to 2013
Year Items =85 >85—86 >86 —87 >87—88 > 8.9 Sample number
2012 DHI farms 264 (23.6)" 237(21.1) 298 (26.6) 212 (18.9) 110(9.8) 1,121
Non-DHI farms 1,288 (36.6) 854 (24.2) 708 (20.1) 436 (12.4) 235(6.7) 3,521
2013 DHI farms 307 (26.6) 244 (21.2) 272 (23.6) 204 (17.7) 126 (10.9) 1,153
Non-DHI farms 1,448 (42.7) 781(23.0) 595 (17.5) 370 (10.9) 198 (5.9) 3,392

" Data in the parentheses mean frequency distribution.

6. 2012 FF 2013 FREEALA MBI YIAIAEL 340

Table 6. Frequency distribution of dairy farmer’s bulk milk total solids percentage from 2012 to 2013
Year Items = 120 >12.0 — 125 >12.5—13.0 > 13.0 Sample number
2012 DHI farms 60 (5.4)" 628 (56.0) 417 (37.2) 16 (1.4) 1,121
Non-DHI farms 374 (10.6) 2,064 (58.6) 1,049 (29.8) 34 (1.0) 3,521
2013 DHI farms 93 (8.1) 646 (56.0) 393 (34.1) 21 (1.8) 1,153
Non-DHI farms 536 (15.8) 2,023 (59.7) 798 (23.5) 35 (1.0) 3,392

" Data in the parentheses mean frequency distribution.

7. 2012 F£2 2013 FRREAALLEHE AR
Table 7. Frequency distribution of dairy farmer’s bulk milk specific gravity from 2012 to 2013
Year Items = 1.031 >1.031 — 1.032 >1.032 — 1.033 > 1.033 Sample number
2012 DHI farms 115 (10.3)° 672 (59.9) 331(29.5) 3(0.3) 1,121
Non-DHI farms 729 (20.7) 2,012 (57.1) 766 (21.8) 14 (0.4) 3,521
2013 DHI farms 66 (5.7) 510 (44.3) 548 (47.5) 29 (2.5) 1,153
Non-DHI farms 403 (12.5) 1,810 (53.3) 1,126 (33.2) 53 (1.6) 3,392

" Data in the parentheses mean frequency distribution.

8. 2012 2 2013 ERSEELEFLASANAEEL (x 10YmL) SHFES A
Table 8. Frequency distribution of dairy farmer’s bulk milk somatic cell count (x 10*/mL) from 2012 to 2013
Year Items =20 >20—30 >30—40 >40-—50 > 50 Sample number
2012 DHI farms 192 (20.4)" 447 (47.5) 212 (22.5) 62 (6.6) 28 (3.0) 941
Non-DHI farms 670 (22.9) 1,255(43.0) 665 (22.8) 211 (7.2) 120 (4.1) 2,921
2013 DHI farms 225 (19.5) 551 (47.8) 269 (23.3) 74 (6.4) 34 (3.0) 1,153
Non-DHI farms 776 (22.9) 1,498 (44.1) 732 (21.6) 230 (6.8) 156 (4.6) 3,392

" Data in the parentheses mean frequency distribution.
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Abstract

The purpose of this study was to examine the bulk milk quality of Dairy Herd Improvement (DHI) farms and non-DHI
farms in order to provide suggestions for dairy farmers and dairy industry in Taiwan. Bulk milk samples were taken monthly
from Wei-Chuan, Kuang-Chuan, and Uni-President company from January 2012 to December 2013 for milk specific gravity
and component tests. From annual average perspective, the result showed that in 2012, non-DHI farms had significantly (P
< 0.05) lower annual averages than DHI farms in regard to lactose, solids not fat and total solids percentage. In 2013, non-
DHI farms had significantly lower annual averages than DHI farms in regard to protein, lactose, solids not fat and total solids
percentage. From monthly average perspective, throughout 2012 and 2013, most of non-DHI farms had lower monthly
averages than DHI farms in regard to fat and protein percentage. In regard to lactose, solids not fat, total solids percentage
and milk specific gravity, non-DHI farms had lower monthly averages than DHI farms throughout 2012 and 2013. In regard
to somatic cell count, DHI farms and non-DHI farms had no significant differences in monthly averages throughout 2012
and 2013 except for March and April of 2012, where analysis was failed due to data loss. From frequency distribution
perspective, non-DHI farms had higher percentage of low milk specific gravity and low milk components (except for
somatic cell count) compared with DHI farms; and lower percentage of high milk specilic gravity and high milk components
compared with DHI farms. Therefore, except for somatic cell count, this resuets indicated that the bulk milk quality of DHI

farms was superior to that of non-DHI farms, during 2012 and 2013.
Key words: DHI farms, Non-DHI farms, Bulk milk quality.
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