H38kE HoW AR AR K ZZER (B AB2EHO Vol. 38 No.9
2010 4 9 H Journal of Northwest A&F University(Nat. Sci. Ed.) Sep. 2010

FEANIZHAEDF S AR PRI F
ERCENE ks

CPgARAMABHL K% (5 B LRF B BV ¥ 712100)

(# Z]1 [HWY 8RR &Y E IR0 & R BR a0 4 B L/ TR B OC R MR R W48
FROUTSE MW A FRIH AR PS5 . iR 1 A8 5 3R 20 M 45 SR 0 100 A 5 » 10 T Bl ik () SC TR 42 4 0 DM Apriori B
5B SR A R TR B /TR T B R TR E B ST T OCHE A . DA5AR T IR — R R 4
R SR/ NRRAR T IEH (A AT F B 7000 5 i R B4t 75 598~ 698 ke W54 2 ML AR 75005
H W AE 10~20 kg (W34 2 0B AEA, W5 BN 7000 FUIERAE 3% ~ 40 M4 KE h B EAAE 4, 5
8800 . K4NIEY 38 ik X 4% A= 5 37 43 A v i Atk IO 08 A S THE A DU 425 0 o 8 B2 5 730 2 K ek A v o B A B
58 AT LA 05 A4 8 FR AT 5 R 37 B A6 R R 8 A P A 2 A

[XER] LB ; DMApriori 58k s R AZ 38 5 05 48 8 F7 20 B

[hE4SZES] TP391;S823.971 [xmifRiRE] A [XEHS] 1671-9387(2010)09-0155-06

Application of association rules in nutrition analysis of dairy cow
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Abstract; [Objective] This study was done to discover the relationship and factors that affect the value
of rumen acetic acid to propionic acid ratio about cow,which may provide valuable information and scientif-
ic ways for producer and technician in field of dairy cow nutrition. [Method] One hundred data sets of nu-
trition analysis result of dairy cow were chosen in this experiment, using the improvement algorithm named
DMApriori to analyze the result of nutrition diagnosis of dairy cow and work out what factor may make
dairy cow lose balance in value of rumen acetic acid to propionic acid ratio. [Result] The results show that
the type is China Holstein which is fed on normal grass,it gets lower value than others in rumen acetic acid
to propionic acid ratio, the confidence is 70 percent. Cows whose current weights are between 598 and 698
kg are China Holstein,the confidence is 75 percent. China Holstein daily yield milk totally between 10 and
20 kg, the confidence 70 percent,China Holstein yields milk whose fat percentage is between 3 percent and
4 percent,the confidence 88 percent. [Conclusion] These results indicate that mining association rules be-
tween sets of items in the nutrition analysis of dairy cow database may discover the interesting and valuable
information carried in large database,this may help technicians with research on nutrition of dairy cow,as-
sist producer to make layout and modulate for production,and provide scientific basis for them.

Key words: association rule; DMApriori; data mining ; nutrition analysis of dairy cow

i

g

WG 2 48 (Data mining) B KB ARG 4. A MBS RO L 89 52 Pr ST RS H . 38 B 7

*  [lRH]  2010-02-28
(AT H] P ARRE B A 88 2 03 BN B RS 00 H (011404)
[EHEA ] FEBAQ73—) L Beygid i AL JF0f, 22 N F5 a8 (5 B A FAF5Y . E-mail: wangjq@nwsual. edu. cn
GEfGEEE] 2A3EA965—) , @, BEPE R, 042 , 8 1, =8N FHE LN A AR5 . E-mail:lsq_cie@nwsual. edu. cn



156

P AL AR MBI A2 4R (A SRR 2 B

5 38 &

A AT e R i E M AR AT B4 B RN TR
Mt B, AESEBR R R R B M E BA BT A
ATTHEAR A0 T A7l % JE R L DT B 4 b o o K
THRI . pe 5 B B ke KU . 5% BE R U] ( Association
rule) RO 12 W0 55 0 F B4 2 — ., & i Agra-
wal 2T 1993 4R g a4 Ay, BE W T2 48 54k
I8 7B B B R I 22 JE] ) SC O R L ] T 0
TR B P I AR R A B R

W 2E 8 3% 43 B 2 MR 0% 28 2E BRBCHE L 05 R L I
B RBESE S T WA W RE A B K A 9 4 sh )
BRI 5 R AL R 25 A AT 43, AT
it A= Bk CRE AT DA RRAR 14 28 3, AT /N2 )
(18 4 A 78 5 AR U bR 100 R0 A A ) ekt 5 ) R A 792 T
Sy B Bk SR BT 415 it B2 AR Al . B I S RN A BT
YR BN 25 7= A K B 0 A A B O REAR BN B
T2 Wi &% SR L i AR P R — 32 T % SR Y 28 B AL
P b v LI RO 5 20 bR [ IS S B LR AR
F WA AT] 22 1) A7 A6 5 B Y BE R L LA R 0
WFFE 18 3 Ua B T RE R b 2R N R sk LR N R 42

SPECT WA B RS SRR B AR T % AR HR
A HA B FEABOE 9 05 4 45 5 Hh B 2R E IR AE
o (KL AE QAL RRAE H BUA SRAY KA 50 A 4L
ARV R E TR ok TRV PR IS S W B TP O R L SE= S 1S
BT FR O AR G DR R S E AT A2 4 L ) LR R R ]
AR AR G 2R B U 553208 R A IR SCHK 19 [
o AT A X B8 S IR I 2 4l 353k Bl ) S
b X R VA 0 A B A S W W A TR O A B AT
TORBRIN M A2 4 LI W S TR 0 472 4l £ 5 A 3
FRBEFERNY A= 37 58 7 T 4 T SCORMAE

1Bk ik

H iR SkiR
BT 100 A5 8 >k [ BR PG e 75 e A
CIE 1), JHC v A 455 5 A A SRR ot b 28 AL L 2
PRI (k) Y AT IR (kg) L H =954 (k) (FLIE
HOFLE H R A H Y B WA R SRR o A AR B
B IRAEAR T2 W B &5 R . ) PR B R i
B R B W pH A SR B LR/ NIR 7T 4 R 55

1.1

ALY EEX
45 2 AR B SR
TehiRs [Brme| A RadRElmRE O e [fLIsE BLEOE 4B e | BN ERaiy i Faranne =5 EriE | s [HatsE] [ 4]
30108000 456|BEM%F| 56000 600.00 160 280 270|348 |BoRhEl 12 22 0.oo 40|t A E 20000
30108001 23RBS 43800 45000 34.00 540 5.00[iBFLERER | BE—SFImER 33 34 1.00 45(—fEE 23.00(0
30108002 12(E. #F| 43500 500.00 32.0] as0 5203 EEE  [SE—iFimER 23 24 2.00 30(—fE 24.00(0
30108003 43|EB7EF| 58500 600.00 160 350 3203834080 |BoFhEl 13 23 0.oo GO|tEAE 19.00
30108004 123[Eg7EF| 36200 40000 31.00 &10 4 B0[iBELERRR | BE—iEiRER 23 24 1.00 TO[ERTE 2400
30108005 34|E. 4| 366.00( 398.00 1200 3.00 2.00[iBEL/EHR | ETIRER 24 26 5.00 61 [{EREE 22.00
30121000 32(E. #F| 63000 69000 300] 320 310)BELEEE (Aoral 24 34 0.00 65| —HE 2500
30703000 345(@. | 49400 500.00 2200 &30 5.20|B5LEEHE | E—IRER 24 26 1.00 7|~ e 24.00
31203000 22(2B7%F| 571.00] 580.00 16.00 3.50 3403l T0EE  |BoFE 13 23 0.oo TY[LmAE 17.00
80218000 14(EG7EE| 73400 74000 26.00 540 5.10[iELENR | E—ERER 25 26 200 30— E 27.00
20403000 3|E. #| 72100 73300 1200 360 330|348 |BohEl 32 42 1.00 30|—HhE 23.00
20701000 25(E. #$| 32000 40000 20000 420 A4.00)3B3LEEHE | SE—iTIRER 23 24 1.00 85| —ME 28.00
80701001 46|@E. #f4| 550.00[ 570.00 31.00 450 4.20[iFLERER | EE—NEImER 23 24 2.00 90— E 26.00
80710000 34 (2G| B0000| 54300 1300 380 4. 40[iBELAIER | E—SEIRER 22 23 1.00 S0 [tERTE 2000
80711000 10|EB7EF| 456.00) 567.00 1200 1.30 A70|B3LATHE | HE—IRER 22 23 500 T3|—HE 27.00
80712000 124|BE%F| 56000 456.00 230 430 4.00)3B3LEH | IIRER 22 24 2.00 TB|—HE 23.00
80712001 1232|EB7E4| 40000 456.00 23.00 1.30 3.00[iBEL/EER B SEImER 22 24 2.00 45(—fEE 21.00(0
80713000 112|@, ffH  443.00] 456.00 17.0] 4a50 2103834080 [Bofrai 36 46 0.20 90|—E 14.00(0
20713001 132|BE%F| 567.00] 57000 1400 1.20 14038314080  |Bohal 36 46 1.00 50| —HE 14.00(0 —]
80713002 34|EB7E4F| 678.00) 633.00 2600 1.30 1.20)3B5LEEHE | SE—IRER 45 449 .00 TT A E 14.00(0
80713003 112|E, #4 s67.00[ &54.00 30,00 1.20 1.30[iBFLERER | E—SEIRER 36 38 4.00 23— E 15.00(0
| 8|D?13004 22 |BEEF 667.00| 600.00 230 230 210|3B3LEEEE |BohEl 24 a4 0.oo GOt A E ED.DDJDj
4 »
st | oen | mw |
B 1 BeFibg e 5 4 0 A1 B %R
Fig.1 Data of cow information

1.2 #HEsE

1.2.1 &EWLZE WMFRNTPEE SRR/ N IE
B TR T OE A A DGR OC &R L AT N 2 AR A K
BT B i — LE R in W AR e S L 25 pH
B R pH A W5 PR 2 A I PR 28 A PR Il b

SRR B L SRR 1 PR,

1.2.2 ##EHHrl 1 by
25 M B R 2 JE R A b o 2R B
AR R A FE B 1 AR B B 2 O R
TR/ NIR - 7% 25 Pk BOHE A7 Y i AR T 4 (kg) L H ™



5910

AR LA OCHR LA 1 5 A SRAT 5 A g T 157

Pite (ke) FLIR R FLE R 1872 0 Bl (19 QB
T 2 15 o 7 SR 23 2 TR 1 R 3 5 TR M 1 SR e 45 AL
“I FOGS A R BT R 4 S I B 0y 2
P 08— S0 30 L 2R () B i ok A A TR ) s L 0
PR 89 2 2 405 FC [R50 T A R #R AN TR D) R
[7] 1) H 5 G o 08 A0 80 ) 5 i 1 O HE A S X i
2 Ja P KCHe Y A e m DA A 2 T s Bk i O i il

R BN 38 25 Al BEAT 0 2R 5 B R G
B A 1 B B 9 3 S 1) B RE B A A — A B L XAt
TTHEAT 95 (9 77 1 [ 73 28 J 1k s

T LA b X 53 28 Ja P B30 R 2 e 1k 0 1 Ak
BRT5 1R B 50 1 BRIV 4 B P 0l —
P31 JEAF AR

x1 MENMEEREENTLE

Table 1

Data of the cow

7™ & B 7 s ”
B L N T F L AT I S T gk WHLR/MR
iy il it /kg Wik /kg . . ; . ; . Rumen acetic
B . . Milk fat Protein Physiological Physiological Pasture . L
Breed Current  Daily milk reent ) Lage tage 1 stage 2 type acid to propionic
weight vield percentage percentage stage stage ype acid ratio
= 7
REEE o0 - - - WA IR L i 3R AL
China Holstein : : : First period Second stage High-quality g N
normal value
. o
mEErE y -, L WIAEN R A 6T AL (L
China Holstein : Acme stage First stage High-quality R N
normal value
2= e i
L . - i , WA R L i 3R
Jersey ’ 7Y ’ Acme stage First stage High-quality 'gher than
normal value
. o
weEr o ; L . WRMM A T I
China Holstein " : First period Second stage High-quality R N
normal value
BT i
ARELE 400 31 5.1 4.8 LS AR PEm Hﬁlig Th{;ﬂ;
China Holstein : Acme stage First stage High-quality g N
normal value
e
AR 680 0 0 0 T o =JE IR i 11&03;35 iﬁ
China Holstein Dry Third stage Commonly R
normal value
o ey
- . ; . 31 0 R " P
China Holstein Dry Second stage Commonly
normal value
1.3 XBES H AT i P s 80k % Rk .
1.3.1 ZBEL5THEE REE-HEXRBRHEH  1.3.2 R#teXBEERAE LB KIZES

A A3 T IR U PP R Sy SR JE 5 2 15 00— LI
KA B R AE DGR AL U Th BR S T A REE L 4
e 100 AR B {5 1 A 25 7P
PUERAT 55 . 2 05 F 7 [ Ik felE YT AL AR 47 S 3l b
A5l 55« DU [ b ol P Fof ol 55 1) S AR RE g 2/100 =
200 s N FHURAT L 55 9 P 2 e F R S A 43 l1
SRR 2/25 =800, SCRp R AT AR BE 43 51 )
Il e B 5K KL U ) A A A A S A

(DR XF IR A=B” iy B AN, 32
Rl L
Wi A FIDB T

support(A=DB) = SE2H B [@Y)
(OEEE ., XF TN A=B" 1 5 BRI A 5L

A (AT A ™ P A P P T A P S

| f AR B TLALR
confidence(A=DB) 5 A ot

3 A2 /1 S5 B B Comin_suap) B/ ]
{35 8 B Cmin_con ) 50 KL TR PR S ML . A

. (2)

2 AT (DRI P A I B AR . AR 2 L
T4 T i 1 e/ S JE B T T R SR . (2)
P AT S I 77 A i S IR U . AR SE S 2
WO JE die /N SR E R R /N AT AR B

T AR B R AT S B O A DG R
R 2 46 5535 » B} DM Apriori 8 3% , i B fie /N 3 Ff
J& min_sup= 2. | ] 8l ) DM Apriori 83k, % %
1 7 B4 12 v 22 5 Ak B ) A0 5 4R S AR L
UBURE I

CL) g B30 2 v 9 B30 e f8 midA R A B X
— I — P S HES L K 4R GE ) 4k — 77 51
FrHEF o T 73 50 B 8 AT 18] 5 30 SR s A 1) 4
A AR A e srh SRR SR 4TER 5
BOE 1275 U 0 FR IX A JE B Sy B8 T 1) A1 J- S
BT R AR R D e e i 1 A R S B DML A0 TE] 2
iR



158 P AL AR MBI A2 4R (A SRR 2 B

5 38 &

I EFED
Database D

T100 T200 T300 T400

Il 1 0 1 0

TID | Itemset
T100 | 11,1314
T200 | 120315 |—» B |1 1 1 0
T300 | 11.012.03.15 “l1 o o o
T400 | 12,15

12 0 1 1 1

Is 0 1 1 1

B2 A AR B R 18 181
Fig. 2 Example of generated Boolean Matrix

(2) FHRINE T, Tk 2 B

O 120 AR U B 1A AR AT I '
VR Sy T0 8 30 RS D) 1A Y SRR RRT SR A

O 220 AR WU B IR L AR S A B AR Y Tk
Ji W X REEEF P % e WA X WA
k—1 WA — o R k— 1 T4E,

AL DL HES

W X REARE F A8 % k- 4R W A4S T
RODEME r—1 WEES L WA k— 1S
R — RN T e—1 T

PR e A 5% 2R FH i 1) DM Apriori 8595 £E 39 4

THE A THUAE 14 SRFSSCHT » B3R A3 2 R I v {030 9 10
TEAT )4 S AE Loy U P I BB T £ — 1 (I
TE AT 1) HR AR AETHER & T4 1N gl BE W Sl 20 41 44
PRI . b AN SR I 9 2 55 08 77 A 0 S A 4D
AR AT R TR B SCRPRCHT RS BT & T8 T
k=1 {255 P AE BN B L4 /N A1 29 FER: o DA T i 2>
HESI AR H R A R AN 3 Brs .

S B PR AR AT 2R HE B DML X A
T B A IR AT TR A B B 1T R A IR
PR AT Y L M 25 A AT S5 T T4 P £ 19 47 1] 45 AR
Ja Xt A R B REAE 2 47 DM [ DM [ 1G<<jD #EATH
B A — 5 I R R Sy 1, 3% 80 10 B 2 R AE
N LGS REE T 1R BRI D A (1L 1) Y
SCRPECOR M Lo s 38 = 0 A 00 M b A7 8030 . ge it Lo
HRA T B A B A 11 Ry 1,12 Oy 2,13 S 3,15
2.0 % 11 e i A7 ) L OF HOM 5 &R 2 AT
55 B ) [ 4 5 Fi Jm XoF 28 0o AR B B A AR AR B 3 ATt
fre & CRE A 3 A1) in R 51 /Y 3 TR o 1, 3%
FI s AR 1. Gt a5 R Bl b 1 A% 2R
J Ly S R A A (AT 3)

L,
T100 T200 T300 T400
T £2 TR T100 T200 T300 T400
I1 1 0 1 0 I1:2 Itemset | Support count
I1 1 0 1 0
2lo 1 1 1 o3 any 2
—> 5 3 e
13 1 1 1 0 3:3 {12}
I3 1 1 1 0
|1 o o o a1 {33 3
Is 0 1 1 1
I5fo 1 1 1 15:3 )
L,
T XEH
1,123 : 1
{ } ' Itemset Support count T200 T300 L,
(1,13} : 2 P
1,153 0 1 {1,133 2 11 7 £ S iﬁtﬁ .
> 2 12,13} 2 Bl 1 ] — 21315y — | [temset | Supporteoun
(12,153 1 3 12,15} 3 s {12,13,15} 2
(13,15} : 2
{I3,15} 2
& 3 DMApriori 547 B 7R B &
Fig. 3 Graphical representation of DMApriori algorithm
(3) 77 HE B IR AL 3 W 45 S R AT S HR O3 B i N SRR EE R A R

HHAR % b-TAE AR 2 T 7= A HUN L 2250 2 B
JNTTAE BE S IR LG B0 SRy S5 BB U], 8] X AR
- T4 A B, Honl 5 Bl AR (2SR iy, 25 v]
{5 BER T fe/Nal {5 L B, U A=B 5B .

2 RS540
ffi i DM Apriori 8.3k %F 22 1 A4b 3R (1 45 4 5 3%

SRR ES O 0. 2, BIFESHN0. 7. %A
SR ARG Bl HBUE R 2 Zdsi A7 0 SR ¢
R R U 5 AL A /0 DU 2 e — 26 0 5 SCAY S T AL T
TR BE — AL S B T AT I A R G IB
.
FA B 3T 4 7 A A 5 SC IR KLU -
(AP B AE A ) N\ (O 28 Y — e )



5910

AR LA OCHR LA 1 5 A SRAT 5 A g T 159

=R O/ RRAILT IE# A} . confidence=70%,

(AR e AN U S /N IRAIL T
WEH A = (PR, — 4 5 ), confidence =
70%,

UEHZ A I R — R R B S S
W2 /PN RR AW T 1E 6 (B vl 45 B2 70 045 58 B SR/
PR A T 1E 5 (E 1Y 58 A6 48 ] MR AR R 2R A8 5 — ik
Wt T E BE AL R 7000, %4 BT 4 R AR R L ] IR
— MR BB A R /R T IR R A
9 AT RE 1 B K R BIZ RE W5 A= vl BE rh T 0 o A
ZMPEE . FEORER & 2 5O T 2 0 R 6 R
5 B B MR AN o

A 2-THUAE 7 A T iR DG HK A

(YRR T 598 ~698 ke )= { S Ff 28, 2R 1
A4} confidence=75% , iU AT BB 75598 ~
698 kg WA Z B EAEA  AIE RN 75

{HF W5 :10~20 kg = { S P2 A . R 1k
4}, confidence=70% , Vil H = H &7 10~20 kg
42 A TS 70 %,

{FLIEZ 3% ~ 400 = (M P AL B e 4 ),
confidence=88% ., UiLBAZLARRIE 3% ~4 % 14
ZRBAAE AERE R 88,

{(BORRAL — R R = O 8 R /IR T
IEHAE ), confidence =760, 13t B 4] M2 Sy — fiit i 5
s 2498 R/ TR R I T IE FAE . nIE R 76 %,

R E /NIRRT IE# A = (R, —
), confidence=72% . LW H Z 82/ TA R )
1575 BUAR T T (8 1 W5 28 £ 0 ORE S8 R — i i
L AEEE N T2

X AH ) 228 4sk Ak B ) 54 L B T LA b &b B 7
Hb AT DL i 3 v AR S L AR S Rk AT )
BT s L A5 3 55 — 20 DG I ML I 5 B ml ol 2 PR Kl DL o
B g 28 HoAth 8 FERE AR I OCHR E &R

3T B

il FE S 4 £ 2l W A KL iR 80 R R AR A
i H e A s ) B T BT AR L R A s W R
(A I IR B AR B o 2 2 2l W RIS 3 A A
TR ONE R K SR A H I IR 4 3
it 0 S PR TR R T 8RR R TR 0 1 I A K B
B EHBUE AR R 5B NIRRT DI O o
H pH E A E L8R/ IR X 5 g e LA K s ¥y pl
R K. Wi B L/ R E LS
HORORE AL L 35 DDA O . 24 B UML) R 0. 2R

AR SN s FORR LURS A I TR AR R
DAL R ) 5 P DA £ TR e T TR L A e P O TN
MR A W R R . FEE B HLEL I &0 T, RN TR
A FAR AR B - F SR 2.2 ¢ 1,3%
PO TR 78 HOAR rpoRDEL AT B 22 . e 22 IR R
i g R R ORI T 2 . A IR i SC I B A
B o A R — R B R A AR B LR/ N R AR T
TEHE AT REPE CATAR B 2 7000 31X 5 92 BR A= 7 1
DUARAT » 15 B I S IR 50 A T 3 » T AAR g i o7 ] T 10
A B SRS P T A 5 T

TEGS A E SRR L B T —SEE N .
K RLEE K 1 AR R A A 1 oy el DL S 2R R
LR/ NIR RSSO 5@ i SCHR 43 1T 38 7T LA
R BRI LR/ TR R Y AL 8] 4 R 3R B HE G Bk
0 B L X S SCHR A B AT B A AR 3R LB IR I
L SEBRAR = 225 o BT SRy BE- T A5 2 AE SR A ¢ K
T2 4 6 VF 2247 T3 SR T A B Y X 4 5
R R D] 5% 725 F) 2 3 i A 8 S — R 4 U 5 A
A S e P AT SRS L O R EAT HE)T R . AN
560 145 2 Sk BORIR SE 4 A7 B 2 I S AR B —
L] B PR S IBC, 5% T 0% 28 4 BEOIR B0 5 DR A B3R
B3 LA B iy Fof 22 [6) B2 O A DN R R AR L D 2R A
W22 A G ) B8 45 b 14T SR I A DL 58 3 AR T
Jit it B SC IR 23 BT 5 i

(5% k]

(1] S5, Bz M S8R (ML db st HLA Tl 1 p 4t
2001:132-161.

Han J W. Data mining:concepts and techiniques [ M]. Beijing:
China Machine Press,2001:132-161. (in Chinese)

[2] Agrawal R, Imielinski T, Swami A. Mining association rules
between sets of items in large databases [ C]//Proceedings of
the ACM SIGMOD International Conference Management of
Data. Washington DC: ACM Press,1993:207-216.

(3] ZERN, EMJE. AR A By Beyh 4= B4 8 3% AR 00 09 37 40
(0. Ak Tk 2007, 28(7) s 42-44.

Li D G,Wang ] Q. Valuation of nutrition metabolize situation
for unlike producing the stage milk cow group [J]. Feed Indus-
try,2007,28(7) ;42-44. (in Chinese)

(4] 8 W30 B4z 4 S0 (ML db st A RHE A s At
2008.

Fan M, Fan H ]. Introduction to data mining [ M]. Beijing:
Posts & Telecom Press,2008. (in Chinese)

(5] &AW By 42 98 K 5 B A [EB/OLJ. [2008-06-20 1. ht-
tp://www. dwway. com.

Yu Y B. Technology and application of data mining [EB/OL].
[2008-06-20]. http://www. dwway. com. (in Chinese)



160 P b e MRBL HE K 4 CH SRR # D o538 %

(6] DhE Q. 4z BN b Apriori 553k 9 2ot [T 3+ 5EHLRL 241 »2005,17(1) :54-60.
H4,2004,21(11) :82-83. Turigen B, Hisao 1. Effect of rumen-undegraded protein on ru-
Ma Y C. Updating on the algorithm Apriori of mining associa- men fermentation, blood metabolites, milk yield and composi-
tion rules [J]. Computer Applications and Software, 2004, 21 tion in high producing cows [J]. Chinese Journal of Animal
(11) :82-83. (in Chinese) Nutrition,2005,17(1) : 54-60. (in Chinese)
[7] JEASCTE. RBRHIN b2 48 550 2 i i o2 5 el (D], s s 3 T [11] e, S 485, ok L. W B SR 5 TN R B R L (91 1 ok 78 )
R2,2008. Jed 18 R TR B I W AR AR i B2 [T, 4R R A R, 2002, 33
Zhou W X. Research and improvement on the algorithms of (6):537-543.
mining association rules [ D]. Wuhan: Wuhan University of Xiong H B,Lu D X,Zhang Z Y. Effect of changing the molar
Technology,2008. (in Chinese) ratio of acetate to propionate in rumen f{luid on rumen fermen-
[8] ZEFpMe. SCHC RN 42 4 B 1 0F 58 (D], VE % . WG %l FRHE K tation and some blood indexes [ J]. Acta Veterinaria et
2% ,2008. Zootechnica Sinica,2002,33(6) :537-543. (in Chinese)
Li ] Y. Research on association rule mining algorithm [D]. Xi’ [12] BHEXR, THRFBLEEA S HMHUE Hex 05 4= 5 R i i
an; Xidian University,2008. (in Chinese) SR NTR T RREYSZm L) o5t e ShBE B R 2 244 FAR L
(9] WhZEJR. it 9 & B MR 8 % 8 (1] e TR, 7R .2008.36(7) :27-32.
2001,22(4) :2-4. Jia Y D,Wang Z Y,Chai T J.et al. Effects of forage to con-
Yao J H. The point of feedstuff dietetics to design ration for centrate ration on rumen fluids and acetate, propionate and
dairy cattle [J]. Feed Industry,2001,22(4) :2-4. (in Chinese) butyrate in serum of lactating dairy cows [ J]. Journal of
[10]  mk HAR 11 20, WA M. 98 W8 A Wik A 28 10 00 o8 7 03 2 980 1 Northwest A&.F University: Natural Science Edition,2008,36
Ko E MR AR L LA LR (K (], S E 3R (7):27-32. (in Chinese)

(BYMERERBRFWRMEITRE

CHE Py 5t % B D8 27 i ) J2 b [ AR L B BE A W0 Rk 22 00 53 BT R v [ A 2 25 2 T B 22 R0 1) Dy 4 ) o SO
O E R OB 2 ERF AR, PR T B RS SCE TR ] A E R 5] SCR O Rk
P T R0 R | b A% 0 30 1) ot o8 ) 5080 T2 WSS 30 ) v Rl 2 R B0 ) 25 5 DA i P2 4 3 D 00 I S
(o ] A 2 S ) R v ] A 2 SCR B P e SRR 30 PR P e s . i b 0 P S R B g S et
2009 4F B R P 5t 4% BE IR 2= OS2 35 1. 015, 5 4E 2 2 1. 317,

AT B A R R H B AR W 25 A BRI RE AR ) S L — ) 5 & T AR A R AR )
15 A% B 5 B Al RO B 5 L0 A 9 O T A B A R R M S AR SCRI R K P R R BT . 1 R B R Y
5% R ORAE TP SRR LB SOHE B VB AR R R AL R R RN R K R
e SO ST AR ZREPEE AT

XA FL K 16 FFA, 128 BT, @4 20 J6. &4F 120 J6. 45 lE Je & 47, W & 15 . 82-643., [ 1 T %
CN11-4996/S, E br 4 — )% ISSN1672-1810,

A% ) Gt 5 R AE I BT ) 2k TR B EE R 55 om 3 JT

M hk AU T R OCRT RS KA 12 5 B A B A B R A 35t 4% 9% U5 27 4 ) G S

HE %% :100081 M, 1%:010-82105794,010-82105796 (FfE H)

R sk s www. zwyczy. cn

E-mail: zwyczyxb2003@163. com,zwyczyxb2003(@sina. com



H38kE HoW AR AR K ZZER (B AB2EHO Vol. 38 No.9
2010 4 9 H Journal of Northwest A&F University(Nat. Sci. Ed.) Sep. 2010

T B A U BT 5 S — ML B B i 5 AR i

wmERLTAREELAL,TEA L EAD L H N EEFE
CURESAL K T3 VL4 453 B A 38 T 496 % 0T 73 210031,
2 YT AR I I AT LA 7 AT A M 225500

(i ZE] [HMY IR RG22 BA ORI I I B — (R AL, B 76 S8 30— AR 58 AR 0 AR | HE 52 5 B0 JF
WIERETE . U] 7EA B -G WCRIALAY AL b 38 a5 300 454 8ot s Jr e 8. 20 I HER DR R0 AR 4 1 %
T 2B BRI 1 5 AT R BT T — AR AR 2 UK T R R T R T — R 00 & =R L AL O ) PR AR AT T
g . [45 5] MR IR 45 R R W, & UM HUAR 0 TF 1 16l B = B, 85 0B 1 B VT F 58 19 P (8 43 0 S 245 R
150 mm, U 145 mm, 5 FF AR 3RE 82% Lh 1. K458 Y ek i i1 10 A 22 36 4 W03 I8 3 B 5 — AR Pl 3k FF
W RE R E AR BE S A W R AR Z K,

[RIR] A BA WO T I8 R — AL A AL 45 4 B 3 5 1 R B0H

[(hESZES] S225.3 [x#f#RiREE] A [XEHS] 1671-9387(2010)09-0161-06

Improved design of rice and wheat combined harvester
with ditching and grass-filling

YANG Hong-tu' ,DING Wei-min' ,CHEN Yu-lun',DING Qi-shuo',
WANG Xiao-chan' ,KUAI Jie* , WANG Jian-jun®

(1 College of Engineering s Nanjing Agricultural University , Intelligent Agriculture Equipment Key Laboratory,Colleges and

Universities in Jiangsu Province s Nanjing, Jiangsu 210031,China;2 Jiangsu Yucheng Power Company . Taizhou, Jiangsu 225300 ,China)

Abstract: [Objective)] Improvement and design of rice-wheat combined harvester with ditching and
grass-filling was aimed for completing crop harvest, discharge and divert grass, and ditch grass filling.
[Method) On the existing basis of harvesters, by rational structural design and power selection, block row
of grass panels,sub-soil and diversion devices,and ditching shovel were improved,and duplex operation ma-
chinery was designed for rice and wheat harvest combined with ditch-buring grass. [Result) Field tests
showed that the operation is reliable, transmission reasonable,and ditch quality stable. Trapezoidal ditch’s
width from top to bottom is about 245 mm and 150 mm,the average depth 145 mm,straw rate in the ditch
over 82%. [Conclusion)] The ditch performance of the integrated harvester is reliable, basically meeting the
agronomic requirements,
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