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Fig. 1. The programing structure of the TMR formulation calculator and nutrition assessment system for goats.
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(i) daRHFE R TR
SEZEGE R T ((TEOBEZ B g & EERAT  2011) ~ ZL4- TMR GRIEC 748 FEtH 24 (5K -
2007) BAEARHEL 7 4% FETE A S (> 2003) MR st G R R &R RS 2 275 B R A4
BRI T - T IR S5 S R A5 2 AT PG 78 (feed name) ~ #5245 (English name)
JE 5728 (ingredient class) ~ #%FF} (concentrate and roughage) ~ 88 R/IEfF (order) ~ BRI [E4mEE (LF.N.) ~ BEE
(price) ~ #z¥) & (DM) ~ B[ L48 & 57 (TDN) ~ fHZEH (CP) ~ §5 (Ca) ~ ik (P) ~ 4/EZE A (RE) ~ 44 ZE E (IU) »
£ 2R D (IU) ~ FHHSH (CFat) ~ FHA4E (CFiber) ~ A[JH{LAE (DE) ~ BR7E&E4E (NDF) ~ HREa4E (ADF) ~ H7%k
AEAME (eNDF) ~ fUEHEE (ME) ~ 4EF7/F6E (NEm) ~ JLFLFEE (NEL) ~ ZE&IFHE (NEG) ~ KEZ (lignin) »
HiEH (fat) ~ 77 (ash) ~ $ (Na) ~ & (C) ~ £ (Mg) ~ 5 (S) ~ ## (K) ~ $fi (Co) ~ #fil (Cu) ~ #ft (I) ~ §5 (Fe) ~ §if (Mn)
tifi (Se) ~ #¥ (Zn) FMRL - KA BRI > T EGSH TR R EZ B & (2011) 4RE1 2 =
BRI Y T - MR R R E AV EREEIIN ARG ERHE S - DUBUR BRI - 2oy 2 k358 - A2 »
{HERHE T LAE T B CHSE AN R R LS 3% -
(i) TMR Fc 77 GEER L
TMR [ )7 fEF R AL 7 5e iR (i < &Rt - BFEHS ~ Boidmat ~ T HER ~ [EF (price) ~ {4
& (amount) ~ EAE} 47 (feed name) ~ KFfHIE} (concentrate and roughage) ~ #2%) & (DM) ~ AJH{LAEE & 7y
(TDN) ~ #HEEH (CP) ~ §5 (Ca) ~ B (P) ~ 4E4EF A (RE) ~ 4EEF E (IU) ~ 4422 D (IU) ~ #HASH (CFat) ~
44 (CFiber) ~ FIJH{LAE (DE) ~ BEE4R4E (NDF) ~ He4i4: (ADF) ~ Hdfid A3 (eNDF) ~ fLE#EE (ME) -
HERFTHRE (NEm) ~ JBFLIFEE (NEL) ~ £ &I58E (NEG) ~ KRB 2 (Lignin) ~ H5H (Fat) ~ JK77 (Ash) ~ §§ (Na) ~
F(CD ~ £ Mg) ~ B (S) ~ $ (K) ~ #f (Co) ~ #i (Cu) ~ #t (I) ~ $5 (Fe) ~ §& (Mn) ~ fiffi (Se) ~ £ (Zn) ZEARIfL -
(v) LIFEaFkeHE
fi#E NRC (2007) fF L= FEPE RSB R oK A3l (R ) ~ N7E (LR ) ~ AT ~ Z27RAE
BREAT (AF) - CFEEERAT (F# ) - ZFEIESRAT (Kith) % BB FARESE
AR A -3H) BRI G -5 ) AFRIAIAD 2 H MW ~ WFLFH (0 — 90 K ) ~ L
HA (91 — 180 K ) AL ARMA (180 KAL) « (RIALLEREEH B2 BT KEGEFHZY AR & & (Daily dry
matter intake) ~ A]JF{E4E&E 5 (TDN) ~ 12 HE (CP) ~ #5 (calcium) ~ 5 (phosphorus) ~ 4425 A (vitamin A)
4422 D (Vitamin D) 2 -
1. NRC 2007 %4 Z LU=z E SR E B THRDTE
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2. NRC 2007 &4ith 7 1=E Eigémﬂzﬁﬁﬁ
NRC 2007 %48 2 LIEREE 2 E T K HEANFE 1R -

F 1. NRC2007 Z& ZIIFFREERR KRR
Table 1. Energy requirements table of goats in NRC 2007 system

Class Energy Requirements

Sucking or preweaning

Intact males 125 kcal/kg FBW*”
Females and wethers 107 kcal/kg FBW*”
Growing
Meat
Intact males 126 kcal/kg FBW"”
Females and wethers 108 kcal/kg FBW"”
Dairy
Intact males 149 kcal/kg FBW"”
Females and wethers 128 kcal/kg FBW"”
Indigenous
Intact males 126 kcal/kg FBW*”
Females and wethers 108 kcal/kg FBW®”
Mature
Meat
Intact males 116 kcal/kg FBW®”

Females and wethers

101 kcal/kg FBW*”

Dairy
Intact males 138 kcal/kg FBW"”
Females and wethers 120 kcal/kg FBW"”
Indigenous
Intact males 116 kcal/’kg FBW®”
Females and wethers 101 kcal/kg FBW"”
Production
Suckling 3.20 kcal/g ADG
Growing
Meat 5.52 kcal/g ADG
Dairy 5.52 kcal/g ADG
Indigenous 4.73 kcal/g ADG
Mature 6.81 kcal/g ADG
Milk 1.25 Mcal/kg FCM
Pregnancy E, . Mcal/d) = (-15.467 — (1.1439 x BIRWT) + (0.26316 x DAY) —

0.0021667 x LS) x (0.0010963 x DAY?) + (0.011772 x BIRWT x DAY) —
(0.98352 x BIRWT x LS) + (0.011735 x BIRWT x DAY x LS)) x 0.239

E,., (Mcal/d) = (36.9644 x ¢ (-11.465 x & (0.00643 x T) — 0.00643 x ) x
(LBW/4)) /0.13

Pregnancy (the last 2 months of gestation)

FBW = Full body weight; ADG = Average daily gain;
ME,,., = Metabolizable energy used for pregnancy;

BIRWT = Average birth weight; DAY = Day of gestation; LS = Litter size;
LBW = Litter birth weight; FCM = Fat-corrected milk.
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3. NRC 2007 &4ith > IFEE AEEEE KRR
NRC 2007 4585 2 FEERE EE T K TERAFE 2 Fk -

#£2. NRC2007 24 > EHEESEFKE
Table 2. Protein requirements table of goats in NRC 2007 system

Class MP Requirements

Metabolizable Protein for Maintenance

Mature and lactating

MEFCP 2.67 percent DMI

Ture CP digestibility 88 percent

EUCP 1.031 g/lkg BW*”

MP,, MFCP + EUCP + (0.2 g/kg BW"®)
Growing 3.07 g/kg BW"”

Metabolizable Protein for Body or Tissue Gain

Growing

Dairy 0.290 g/g ADG

Indigenous 0.290 g/g ADG

Meat 0.404 g/g ADG

Metabolizable Protein for Milk Protein 1.45 g/g

Metabolizable Protein for Pregnancy MP,..(g) = (-155.62 — 8.6668 x BIRWT) + (2.6495 x DAY) + (0.0041667

x LS) — (0.011049 x DAY?) + (0.097691 x BIRWT x DAY) — (12.136
BIRWT x LS) + (0.14631 x BIRWT x DAY x LS))/0.33

MEFCP = Metabolic fecal crude protein (or nitrogen);

DMI = Dry matter intake; CP = Crude protein; BW = Body weight;

EUCP = Endogenous urinary crude protein loss;

MP,, = Metabolizable protein required for maintenance;

ADG = Average daily gain; ME ., = Metabolizable energy used for pregnancy;
BIRWT = Average birth weight; DAY = Day of gestation; LS = Litter size;
LBW = Litter birth weight; FCM = Fat-corrected milk.

) B EHE A E R B am R
BN BHYERTRAL TMR BC7 SUESHIEREDAR IR HIZ BV A R R R IS L AR e 4
BEFBKRE 7%}7&59‘ S > AR aEt 2 B EHE RS BN ERR e B0 R 28
FoR o AR EREERABEERFEKILE - HAGRAFEREE RS (R 3) LERRRZEE
HBIH
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Table 3. Nutrition recommended words are provided by experts based on the ratio of actual intakes of nutrition and nutrition
requirements
HH Ttk / B EFRKLE BB
Item The ratio of actual intakes of nutrition The nutrition recommended words
and nutrition requirements

DM =07 HYEREREARE  SATAIECE (leditinE - BEAFEERRE  SRAEFER) °
A serious shortage of feeding dry matter immediately has to improve (check the feed quality owing to
whether goats refused intake or infected disease).

DM 08 EYRRETE » WEILHIGE - REFVERT R (IREHRE - #75 « Rk RAFSERK
SrEREKE  BETEERRE) -
Dry matter intake is insufficient, immediately must be to improve, it may produce nutritional deficiencies
in the long-term (check feed quality influence of mildew, odor, or higher grass moisture content result in
goats refuse eating).

DM 0.9 TR ERSENE  EGE -
Dry matter intake is somewhat inadequate, should be to improve.

DM 111 YRR -
Dry matter intake is moderate.

DM 1.2 YRR AR -
Dry matter intake is well.

DM >13 B RERY  EEEEEEBERECE G -
Dry matter intake is too well, must pay attention to whether over nutrition or will be too fat.

TDN <0.7 TDN gERFFEBETE - MWAAINGE (REEHLE 2O FEERRE  EARK
The TDN is serious shortage of energy intake immediately has to improve (check the feed quahty owing
to whether goats refused intake or infected disease).

TDN 0.8 TDN fEEHRaR e - MHIIHINE - REPVEEAE (EilklnE - 8% - fuk - siF 5K
rERAE  IEMEZIER - BAEEEERE) -
The TDN energy intake is insufficient, immediately must be to improve, it may produce nutritional
deficiencies in the long-term (check feed quality influence of mildew, odor, or higher grass moisture
content, the feed is low digestibility, whether goats refused intake).

TDN 0.9 TDN fEEHR AN e - EXEE HRmE - RIERVEEARE (ledidhhnsE - %% - 5k > 5365
KT EERE)
TDN energy intake is somewhat inadequate, diet quality should improve immediately to prevent
nutritional deficiencies in the long-term (check feed quality, mildew, odor, or higher grass moisture
content).

TDN 1—11 TDN s EHREcE s - BAF -
TDN energy intake is moderate.

TDN 1.2 TDN RE BB IRETF -
TDN energy intake is well.

TDN >13 TDN g B FRERY - I EREEETBEREE G -
TDN energy intake is too well, must pay attention to whether over nutrition or will be too fat.

CP <0.7 EOHERERETE - LATHISEE (REFERLE > 26 FEEERE - SBHEER
A serious shortage of feeding CP, must immediately improve (check the feed quality, whether goats
refused intake or disease).

CP 0.8 EHHEFA e - ARG - RIPVEERA e (edidkhinE - 2% - Sk fioikisig
TEERHE - BT EERRE) -
CP intake is insufficient, must immediately improve, it may produce nutritional deficiencies in the long-
term (check feed quality, mildew, odor, or higher grass moisture content, supplementary concentrate or
alfalfa forage , whether goats refused intake).

CP 0.9 EOEREIHN E o EXEHERE - RIRVEERE (HEhRsE S ZRE) -
CP intake is somewhat inadequate, diet quality should improve to prevent nutritional deficiencies in the
long-term (supplementary concentrate or alfalfa forage).

cp 111 EAEREET
CP intake is moderate.

Cp 1.2 EOERRRE -
CP intake is well.

cP >13 BEHERERS  IERGEEAT -

CP intake is too high, pay attention to whether nutritional over.
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23 ZFKERREEEERE BT ORILEMR M ER S EEREEEE (90
Table 3. Nutrition recommended words are provided by experts based on the ratio of actual intakes of nutrition and nutrition
requirements (continue)

HH HERER / BEFKILE B R
Ttem The ratio of actual intakes of nutrition The nutrition recommended words
and nutrition requirements

Ca <0.9 PR B E - DRI RHEAE ISR R (rickets) » #UF IR (osteomalacia) ~ JNFFEFLEN (milk
fever) °
The Ca intake inadequate, must be added to feed, long-term can cause rickets, osteomalacia and milk
fever.

Ca 1 §EsR i -
The Ca intake is moderate.

Ca 1.1—12 SRS o ER DU -
The Ca intake more, but acceptable.

Ca >1.3 PR ERY  FROEEE  VEFESIIER - RIS RS MESE (hypercalcemia) ~ #i4H
BRETML - ST EETRELLIES R =2 — 25 1 ¢

Ca intake too much, it need to reduce the amount of Ca in feeding, must pay attention to the use of Ca
when the long-term can cause hypercalcemia and soft tissue calcification. Please note Ca : P=2-2.5: 1.

P <0.9 BEBRECRE - DA - AR RS R R T - BAERE (pica) - RHDENEGE TIF - HEEP -
ISR ~ REEzhiass By & T -
The P intake inadequate, must be added to feed, may be cause to decrease intake, pica, reduced weight
gain, bone deformation, estrus suppression, poor conception and lowered milk production.

P 1 Rt
The P intake is moderate.
P 1.1—12 BB o (AR DR
The P intake more, but acceptable.
P >13 WHRA RS WAV SRR - BHE A S GIERPIESIN (ST ) - BT -

RS LR =2 — 251 1 -
The Ca intake too much, it needs to reduce the amount of P in feeding, when P using too much, the Ca in
the urine will form bladder stones and bones become soft. Please note Ca : P=2-2.5: 1.

Ca:P <19 PREHIESBEEE R - AIRR SR ESSHEBIEIR - G e85 - S S0ELL -
Ca and P ratio of intake is too low, it may cause hypocalcemia related symptoms, add Ca to adjust Ca and
P ratio as soon as possible.

Ca:P 225 PEmESRELE T R -
Ca and P ratio of intake is moderate and well.
Ca:P 26 —54 PREIESUELLESS o WL ES5HELL -
Relatively high intake of Ca and P ratio, please note it.
Ca:P >5.5 PREESIE LR EE SRt - DAL E - TR = RS T o
The Ca and P ratio of intake is serious imbalance, this must adjust the proportion of Ca to avoid
toxicities.
C:R >23 RS - DRSS - e ER R -
The concentrate and roughage ratio is too high, therefore it reduces concentrate and increases forage.
C:R 1.6 —23 WRORHLSE B3 - BB+ ) » EXARSER TR -
The concentrate and roughage ratio is applicable (milking, growing), but it must increase forage.
C:R 1 =15 REnfsHbEEH KL | UM e -

The concentrate and roughage ratio is reasonable, but it is better when less 1.

DM = Dry matter intake, TDN = Total digestible nutrients, CP = Crude protein, Ca = Calcium, P = Phosphorus, Ca : P=Ca:
P ratio, C : R = Concentrate and roughage ratio.

L

ZEZFEE ETEHLEE T - FABRVEBREEENGFEYIEZ U CRERMFEEEREEE > HE
R AN B EENE S R - I EEFERBEUAR T E 2 S EE O AR R ERERER R - R
g% ~ EEIREE  REHT(L ~ PREE B SSRIEAY M (choices and preferences) % (Morand-Fehr, 2005 ; &% >
2002) - (AL - AEERFHERR - LURIFRGE S AV SR R EST TMR S/ NRAEC T 3E - fam R YR g
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2. TMR B3RS H i -
Fig. 2. The page of picking materials of TMR formulation.

(i) ZEEFEERET - EAIRE
4% NRC (2007) HRLL=EA EIFE LAY 2B R KR ARG 2 Satai e auRe b WilE 3 ZfRiRE - &
BRKEUEESFEENNEBEM AT EEET K MARERE TSHEEEF K, - M ELEE
FokEWE 4 - STRENE—HFEEHI DM ~ TDN ~ CP ~ Ca ~ Vitamins A B D ‘&& 7 K &MU+ H Il T
B -
(i) FtEESEFRKERESE
Teixeira et al. (2011) 5§ 1 B mij tt FL g 6 AV L2 B 55 5K 2458 AFRC (the Agricultural and Food
Research Council in UK) » CSIRO (the Commonwealth Scientific and Industrial Research Organization in
Australia) ~ SRNS (the Small Ruminant Nutrition System in Australia) ~ NRC (the National Research Council in
US) B INRA (the Institut National de la Recherche Agronomique in France) & - AFRC Z4H{EERFEAEHEH
5 IEASAIRE ARC (1980) £EAE 28R © CSIRO 2 &R(ASHEAR-FHTHEAVEE 2.4t - SRNS Z&ifast
HHEREREE TR 2 TEM » S5iR1E CSIRO &40k LI=E A BT EE R KEIER T rlFE AL - NRC (2007)
ZEBFREEBEAN LI ~ 437 - I7F - AEBEMES N EEEEY) - 2 AT 8% e
BEEAE o ZAIM Teixeira er al. (2011) 585 AFRC Z4RAEHEHEFUHIZLH LLIFEAVEZYE PR & & (DMI) - (HIE4E
EPE Y H P9 E (ADG) FrEE2 DMI TEMI L » AFRC ~ CSIRO B ~ NRC %% 245~ MR AR » 7]
REf% AFRC T Z 3RS FL AR RIS R ZEA 45% TR - BRE T BIRWESR » 5
SBE R 2 FE AL I FREERY 5% (Morand-Fehr, 2005) [E - SZEH BT AV » ILIFFEEEI280L NRC 4
R - HERBNRSRAKRAE > RELUTRERE > UEZEESERMAE - 208 BER A O
AR LA -
1. EZYVEER & & (DMI)
Teixeira et al.(2011) 523 & 42 VVE R B B/ TIE5H] - AFRC R4 22/ E R &1
M2y - DMI(gd) = (76.7x BW*7%) x (-0.666 +1.333x ME— 0.266 x ME’) » BW (kg) J& {3 #& B (metabolic



o
™

74

BEZKRE BrEs 312

body weight) ; ME ‘Z({#HBEE (metabolizable energy of diet, Mcal/kg DM) » CSIRO &4 > E5V/E IR B &

N o = — X x N x _ N x (I_Pmilk) y = S S sty
?E/EH%*iﬁ% . DMI(kgd) 0.04xSRW (SRW] (17 SRWJ |:(1+exp(_o_5(age—25)))j| SRW T\E*%i%%ﬁ%ﬂgé

(standard reference weight, kg) ; N 2 1EHEHEE (kg) ; Pmilk EHEFHA B4 E - NRC 2455 2 iZE &
EHITTREAT -

DM I(kg/d) = 0.04 < SRW ( Sgw)x[m S;VW} [(1-1.7)x(0.8x Dig)] » Dig £ FIEFIH{12% - Fifh 1L a9

RRBOAEEE IR TAVER - ALE - ko ~ WALKRE - EH) > FRAE - P ERmE
SRom ~ ZE1 - IS BE - KRBT R —RERRIURBEEYIER Z HMANR - frlaEEEERNER
R EBL R AVAE R > [FIRFEUR o TDN B CP S EMVAFEAEHET - FEAFEIEEIE L EE e iy
BRI WA GE R (Luo er al., 2004) -

K- 0 R

H

Tl

—

\
g

| AL (R ) B (FEREE)
> EEA R WEFHA -3H) - ZREHG -5 A)
> AU RAFL LRI (0 — 90 K) AT (91 — 180°K) »
R AAFLAHA (180 KDL )
| 4EAE 08— 1.7kg~ 1.8 — 2.7kg
L RN 27 —34kg~35—42kg~43 —6kg
o s HAYER (FL5F ) ~ BOREFRED (FLF ) ~ SA%ERF (A=)
FCMERE (AF)
LB ER AT (FLF)

— LFHEATERE AT (H )

LB RN ()
S G T HAYERT  GHHE 25 g~ 100g 150200 g ~ 250 g

3. BRI AR -

Fig. 3. Selective flowchart of goat raising patterns.
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Abstract

The purpose of this study was to provide an online TMR formulation calculator and to practice assessment the diet
whether to meet the goat’s nutrition requirement. The system based on nutrient requirement of the goats (NRC, 2007) and
used Microsoft Visual Studio 2010 C# as programming language. The program platform covers two systems including TMR
formulation calculator and nutrition assessment for goats. TMR formulation calculator system offers a method of linear
programming module that farmers could just selected feed ingredients to calculate the least cost feed formulation and actual
usages. The nutrition assessment system is with the actual goat’s forage and concentrate quantities to reverser whether meet
nutrient requirements of goats. This system could evaluate goat nutrient condition on individual or flock, furthermore as a

reference to improve goat nutrition. The website of this system is on http://goatreg.tlri.gov.tw/TMR/LoginTMR .aspx.

Key words: Goat, Linear Programming, Nutrition assessment system, TMR.
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