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Do EM Vew Qua Donsiom Ansyze Graghs (Bles Addgns  Vindow  bep
eda O LBk A N BE0E 00 v
2

Ash ADL |  FAT ADF | NOF | NFC cP

1 087 630 240 %90 5490 2440 1no
2 840 105 140 51.30 61.70 850 1210
3 953 1060 210 4680 5340 S0 1390
4 993 870 210 4080 4500 31.10 1390
5 662 1090 080 5.50 5240 2840 1400
6 » 1020 120 0 5150 230 145
7 095 830 200 00 51.30 280 1460
8 206 740 190 3580 4150 350 1470
9 939 8% 160 4580 56.70 990 149
10 159 70 180 48.40 5330 2020 5.30
1" 3In 930 210 4000 a7.70 2360 5.30
12 0,88 830 210 4360 51.70 2110 5.50
13 987 920 200 435 5010 2460 5.50
14 noz 670 270 420 4440 2350 1560
15 075 880 170 4270 5300 270 1560
16 79% 220 0% 4200 S0 60 27780 1560
17 065 880 250 330 4620 7 40 1570
18 817 940 180 370 4550 3160 1600
19 838 1030 130 4000 48.40 22 16.00

E1 #MoaEETEEFKFHIEE SPSS 17.0 HEEA
Fig. 1 Input of partial data of nutrient levels of
dry alfalfa hay in SPSS 17.0

1.3.2  JRERA KTk nik+:

WiE g3 B (analysis ) ™ 3¢ 50328 73 28 ( classi-
fy) ” J i “ JZ ¥ 2 2§ (hierarchical cluster) ” 37, )\
5L HE X 3 AE 22 N 1Y A2 £ %) 4 ik ash  ADL (EE |
CP ADF NDF NFC ( #R i £ 95 % F & 46 hr ) , A4
dr eI Al 2 3 A8 B (variables ) ” HE 5 7E ¢ 2K
(cluster) " b PEFERISH AL, Horp“ 4> 5E (cases) " &
IRWEERS G 52, variables R B R K, AH]Z
X AR RIS P, W variables ([&] 2) o

sl “ R (plots) ™ £, e 4% JE € ( dendro-
gram) " ([ 3 —a) , R R Gk i RS R A
MR B, il “ 4k ZE (continue ) ™ £ 0], s ify
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Fig.2 Clustering (R) indices options
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Fig.3 Clustering results display options
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Fig.4  Clustering method and distance options
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Fig. 5 Dendrogram of main indices of dry alfalfa hay
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Table 3 The clustering results of corn meal

I H Items 52Starch 62Starch 69Starch 72Starch 75Starch
TH )i DM/ % 87.24 85.67 85.13 89.36 82.56
HEH T CP/% 10.89 10.53 10.17 9. 44 9.88
AT MEE H R SP/ (% CP) 23.67 23.88 24..69 26.00 25.55
EEH A NPN/(% SP) 81.00 81.00 81.00 81.00 81.00
TR MEBE IR A TEPESE 1 i ADIP/ % 0.76 0.70 0.66 0.78 0.73
FR MR S VA M 1 NDIP/ % 1.67 1.47 1.52 1.42 1.67
B2 BRI AR T ZE ADL/ % 1.53 1.22 0.97 1.36 0.59
PR MR VE VR4 4 ADF/ % 6.96 4.77 3.72 5.00 3. 44
WP IR AR 4 NDF/ % 19.36 11.96 9.73 12.72 8.99
VEH; Starch/ % 51.93 62.42 68. 85 72.24 74.91
L it Kb &4 NFC/ % 63.99 72.51 75.50 72.90 76. 60
AR EE/ % 5.67 4. 64 4.52 4.74 4.65
LKAy Ash/% 1.79 1.83 1.61 1.63 1.54
5 Ca/ % 0.02 0.03 0.03 0.07 0.03
W P/ % 0.36 0.31 0.31 0.22 0.30
B Mg/ % 0.17 0.15 0.13 0.12 0.13
K/ % 0.47 0.39 0.38 0.35 0.38
i S/ % 0.12 0.11 0.10 0.09 0.09
A /% 0.07 0.06 0.08 0.07 0.07
& Fe/(mg/kg) 90. 00 37.00 54. 00 54.00 54.00
B Zn/(mg/kg) 26.00 22.00 27.00 27.00 27.00
#i Cu/(mg/kg) 3.00 2.00 3.00 5.00 5.00
% Mn/(mg/kg) 10.00 9.00 11.00 6.00 6.00
if§ Se/(mg/kg) 0.07 0.11 0.07 0.11 0.11
4 Co/(mg/kg) 0.05 0.06 0.06 0.06 0.06
e s TFA/ % 4.82 3.94 3.84 4.14 3.96
5 EUIE W5 R H 5] Percentage in TFA/ %
C12:0 0.00 0.00 0.00 0.00 0.00
C14:0 0.10 0.10 0.10 0.10 0.10
C16:0 11.10 11.10 11.10 11.10 11.10
Cl6:1 0.40 0.40 0.40 0.40 0.40
C18:0 1.80 1.80 1.80 1.80 1.80
C18:1 26.90 26.90 26.90 26.90 26.90
C18:2 56. 50 56. 50 56. 50 56. 50 56. 50
C18:3 1.00 1.00 1.00 1.00 1.00
HAth Others 2.20 2.20 2.20 2.20 2.20
R4 ERBEMBELER

Table 4 The clustering results of corn silage
i H Items 37NDF 43NDF 50NDF 58NDF 65NDF 70NDF
HEH R CP/% 8.44 9.03 9.61 9.12 8.91 8.33
st AR SP/(% CP) 34.79 38.24 46.01 50.75 52.54 56.42
JEEH A NPN/(% SP) 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

TR Ve AN MEBE (L it ADIP/ % 0.72 0.76 0.86 0.98 1.14 1.23
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i H Ttems 37NDF 43NDF S50NDF 58NDF 65NDF 70NDF
P PR AN VE R 1 5T NDIP/ % 1.83 1.98 1.96 2.03 2.03 1.96
B2 BRI AR T ZE ADL/ % 3.70 4.32 5.07 6.12 6.66 7.99
e It e 5 45 4 ADF/ % 21. 60 25.88 31.69 38.70 43.90 47.08
WP BRI 2R 4 NDF/ % 37.15 42.83 50. 30 57.50 64. 82 70.26
VEF Starch/% 36.15 27.70 17.86 8.85 3.63 3.00
L iR Kb 54 NFC/ % 48.19 41.62 32.29 24.79 16.37 9.73
HAg NG EE/ % 3.09 2.89 2.84 2.61 2.31 2.21
K4y Ash/% 4.98 5.61 6.92 8.00 9.64 11.45
%5 Ca/ % 0.35 0.37 0.41 0.48 0.46 0.45
s P/ % 0.23 0.24 0.23 0.22 0.21 0.20
B Mg/ % 0.17 0.19 0.22 0.23 0.25 0.24
K/ % 1.11 1.25 1.47 1.64 1.84 1.99
i S/ % 0.10 0.10 0.12 0.14 0.15 0.11
A C/% 0.34 0.37 0.48 0.56 0.72 0.82
#k Fe/(mg/kg) 170. 00 180. 00 185. 00 165. 00 190. 00 200. 00
Bf Zn/(mg/kg) 30.00 30.00 20. 00 25.00 35.00 35.00
Ml Cu/(mg/kg) 8.00 7.00 9.00 7.00 6.00 15.00
% Mn/(mg/kg) 28.00 28.00 28.00 30.00 34.00 30. 00
i Se/(mg/kg) 0.02 0.03 0.03 0.03 0.02 0.01
4 Co/(mg/kg) 0.04 0.05 0.05 0.03 0.05 0.06
BN iR TFA/ % 2.47 2.31 2.27 2.08 1.85 1.77
i EUIE R H 5] Percentage in TFA/ %
C12:0 0.26 0.26 0.26 0.26 0.26 0.26
C14:0 0.26 0.26 0.26 0.26 0.26 0.26
C16:0 16. 44 16. 44 16. 44 16. 44 16. 44 16. 44
Cl6:1 0.55 0.55 0.55 0.55 0.55 0.55
C18:0 2.75 2.75 2.75 2.75 2.75 2.75
C18:1 16.39 16.39 16.39 16.39 16.39 16.39
C18:2 44. 38 44. 38 44. 38 44. 38 44. 38 44. 38
C18:3 10. 64 10. 64 10. 64 10. 64 10. 64 10. 64
HAth Others 8.33 8.33 8.33 8.33 8.33 8.33
x5 HBRAMAEERPENMERNEHRE
Table 5 Means of various indices of all experimental feed samples
it H EECRR TS B AT B/ S EARFE
Items Dry alfalfa hay DDGS Corn meal Corn silage
£ & Sampling number/j> 442 143 263 321
T¥1)Ji DM/ % 92.25 +£1.47 91.73 £3.48 85.24 £5.03
HEH T CP/% 20.02 £2.10 28.94 £3.60 10.34 +0.81 9.08 £1.25
nlEEEE )R SP/(% CP) 41.11 £5.25 17.04 £12.55 24.48 £5.67 42.81 £13.43
PR T 1 RV 7B 11 )% ADIP/ % 1.41 +0.21 4.61 +2.16 0.70 £0.16 0.85+0.18
A PRk i AN VE PR 1 i NDIP/ % 3.48 £0.84 10.28 +3.24 1.51 +0.32 1.96 £0.18
BRPESE IS A R E ADL/% 7.46 £1.05 5.68+1.08 1.07 £0.48 4.94 +1.43
AP VE & 47 4 ADF/ % 33.05 +4. 62 21.65 +3. 84 4.35+1.46 30.35 +7.88
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it H EE R T MY S AT ) EAH FAFHI

Items Dry alfalfa hay DDGS Corn meal Corn silage

rh PR 47 4 NDF/ % 39.74 +5.25 42.15 +10. 44 11.13 £3.40 48.25 +9.31

VEHK) Starch/% 2.38+£1.05 6.38 £3.96 65.62 +6.16 21.57 £11.46

JELF 4 PR K AL A4 NFC/ % 31.11 +4. 20 24.29 +11. 04 73.63 +4. 38 35.18 +10.93

Mg BE/ % 2.05£0.42 9.36 £3.00 4.67 £0.81 2.81 £0.72

K4y Ash/ % 10.54 £1.26 5.53£1.32 1.74 +£0.48 6.66 £2.15

45 Ca/ % 1.52 £0.21 0.26 £0.12 0.03 £0.00 0.40 £0.18

W P/ % 0.26 £0.00 0.76 £0.12 0.31 £0.00 0.23 £0.00

% Mg/ % 0.32 £0.00 0.29 £0.12 0.14 £0.00 0.21 £0.00

K/ % 2.43 £0.42 0.62 £0.48 0.39 £0.00 1.40 0. 36

i S/ % 0.25+0.00 0.45 £0. 24 0.10 £0.00 0.11 £0.00

A ClV/% 0.87 £0.21 0.07 £0.00 0.46 £0.18
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Clustering Analysis of Several Regular Raw Materials of
Chinese Dairy Feed Based on CPM-Dairy

LIU Chanjuan' ZHAO Xianghui'? XU Ming'”> CAO Yangchun' YANG Ting' YAO Junhu'"
(1. College of Animal Science and Technology, Northwest A & F University, Yangling 712100, China; 2. College of
Animal Science and Technology, Jiangxi Agricultural University, Nanchang 330045, China; 3. College of
Animal Science, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: Based on the technique theories of Cornell Net Carbohydrate and Protein System ( CNCPS) and
CPM-Dairy formula software, this study was conducted to do clustering analysis for several regular raw materi-
als of Chinese dairy feed. By the methods of near infrared analysis and laboratory analysis, sixteen types of pa-
rameters for 4 classifications ( dry alfalfa hay, distiller’ s dried grains with solubles produced from DDGS, corn
meal and corn silage) , totally 1 169 regular feed samples for Chinese dairy were determined, and the samples
separated into different categories by clustering analysis. The results showed that dry alfalfa hay, DDGS, corn
meal and corn silage were separated into 12, 10, 5 and 6 categories, respectively. In conclusion, the results
determined by clustering analysis are corresponded to the requirement of raw material database of CPM-Dairy,
and are quite reliable. [ Chinese Journal of Animal Nutrition, 2013, 25(10) ;2325-2336 ]

Key words: CPM-Dairy; database; clustering analysis; CNCPS

* Corresponding author, professor, E-mail: yaojunhu2004 @ sohu. com ( % fffF B 7@;’%%11)



