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pRsESA 2000 ERPRE

WeEEI 2 94 4R 5 17 H 5 8232 Hg - 944E8 H 8 H

W OB

ARG DU [ A254 PUFE BT S bR e TR S GRE R EIS (LR (in vitro dry mat-
ter true digestibility, IVTD ) 434 » DIPERT HARGHELZ 2R o GRERAS REUR - BRA DB SEES - 1Y
FEEHH.Z IVTD ~ MByeiEift (acid-detergent fiber, ADF ) K Hyii#ifft (neutral-detergent fiber, NDF) A
HEbEE AL - IVTD R EAREE S8 NN AT R YA - (KB ER 6 ~ 7 H » BRHEH
61% % 84% ; ADF . ZEBhfIAE7 H » AREHITE2 H - SASLHEIEIH 29% %2 47% ; NDF 2B JH{L ADF
AL E 56% % 83% o HHEIBR I A& 72 SR FFIRZR Z 8 N » FEIERY R L2 B0
(bR EERY E RS - IVTD BLUKREITRT 10 Hiz HIglR ~ Himenil ~ HRARIE - AR0Rs AR
Hg K HE - Hrp Y DUEERERE By 16.5°C 2 ARRAIREL IVTD (ZAHBR S - DIASERRE IVTD #1730
BooAr o HSlEE 22 R? ) 0.64 » RMSE (root mean square error, 7= ) Ky 3.3% - £5NA ADF
G LIEEE R 5 0.8 » RMSE f 2.5% o AMF5eat LRSS L3RA0ZR G MRS » WE HH DARRR
ADF ¥ IVTD yFeflti - nHHRREE Y225 -

BRSERA © PR - BORAE > REUAT ~ BRI -

&

EAEAREFHEPOR S ERY EZEIEE - fEmid CR 2 BN S ~ R B B RS AL T 5
R EZEEA « LSRRI S EINIRIL  (HIEHEE (LR ZAERERY ~ oA » LU R BT
G3HT o PRIBEASCE AT A LR R el LA 7 =0 AR - 40 - SmRrs i iR =0 CRBRAE R o B (b Rmy
BER) ~ I (R IS EERr BERAVAE S ) ~ BUVETH(LRIES (Weiss, 1994) -

AVETH LR E R S Ry 71k AT s BRI ARy 1 BE R T2 o3 A S B R T
BRI © Tilley and Terry (1963 ) $g i —BeaxQllE A IR iR - FERT 2 R0 R El A
Wl e v DIERER AR E S HEIE L (de Boever er al., 1988 5 2% > 1984 ) » AK[JRE —Lk
WFEHE e — 7 R e B Rz B LR A R HE R (R B R R S W B I MERERE R 22 (Givens, er al.,
1995; Adesogen et al., 2001 ) » van Soest et al. (1966) FrEgHIERE ENER (in vitro true digestibility,
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IVTD) JI5E Bz BR AT » hidisd DA e AL i A — Bk b B R ) Wi - o N RS
HUMIAGEE - DISEEEI SRS % (post ruminal ) BVHILR - BRILZ 4N > 580 ZHIVEITTAHEEH
PRET > (R B bR M R AR AGIR DI 52 - #ELUEA (Weiss, 1994; Adesogan, 2001 ) - JEHEZ
(filter bag) FAETHILIRZ T ACK LA E TN L3R E R PR R AR U /71 » CH SR
SRR TR S AN E A R B s — B > HEAETARR ~ BREEZ B8, (Traxler et al.,
1995; Vogel et al., 1999; Julier et al., 1999 )  [t4} » Wilman and Adesogan (2000 ) [AIRF T80 R
IH{b# (in vitro apparent digestibility ) K IVTD 2 {H#fsykBlyg ek LLE > $5 HEEARHERE il E
MS - ISR LA L T AT 20 535 - TR s Sl s RS S LA TV TD iR 3l 2%
AL o AT [HEBIAZ IR RTREG » BRSE (2003 ) HEEFMAATEIRE S SR E AV ERT - F5iH
IERIVTDHEIE Z FFBME & — R E 5 B8 B R R A 73 T P BI T S B Rl - T
20 IVTD A FL st — B =GRE 2 BN LR (IVDMD) HIE & 4 15% -

FR [T B2 B S KSR AN — - TEARERAA AR AR AT - FE i RIS T A v IO - E A e
G R B A CHZREIA R [ S Ry R (BREE 0 1999 5 £55 0 2003) -
BisE (2000) $8HEHRERAYE R R FEZRET 2B AR EEE) - A RINR S 2Bt (acid-
detergent fiber, ADF ) ~ HiyEf#E (neutral-detergent fiber, NDF) & sy & MR T- » 3 DU [ e
Baa | IR G DA RAR - SRR 7Bk S5 % ADF ~ NDF & S097HH BB - BINEEH
AEAE R A254 BAETE/L® (IVDMD) ARRIEE R ( REE > 1993 5 255 > 1991) > {HERH
LRI AR Bl IR0 B 52 B IR 7 IR TR U g B AT » SR ] )t AR A B Se BE P il - AR
R DU [ R A254 R [EIETHE M GBS AR T T IR X IVTD 43477 - $RET H A @) R (R B i 282 K]
T R TR -

MFERTTIA

L bRt

A8 A2S4 BRSO T B BUTRER - XUIRINES A0 2935 ~ 4447 -
49-56 ~ 64-67 K o /N&@MHINE 4 m X 5m = 20 m? > RCBD #¢Ef > P& - ISR =5% (N @ PO, :
KO = 1159 1 18 5 400 ketha) RIEN - FEA0cHlf: - VIR A GLIAIE—E (N : PO,
K,0 =20 : 15 : 10) 350 ~ 450 ~ 500 Jz 650 kg/ha o PYFH AR IS SRE R 53 7Ry 13 X~ 10
K8 KT R YRR BB T - St WA TS TVTD 547 -

IL 80 IVTD HI5E

AGAEELL ANKOM F57 48K DAISY 11 200 #9741t (ANKOM Technology ) {7
(Anonymous, 1995) » JJEANT + FREUHEZERRY < RS RERN 0.25 g » FEAPRSOL B - FERIERE
AR SRR B - 19— RO AR R S AR 1600 ml (1.67% KH,PO, » 0.083%
MgSO, H,0 » 0.083% NaCl » 0.017% CaCl, ~ 2H,0, 0.083% urea » 12.5% Na,CO, » 0.83% Na,S
9H,0) K 400 ml 7 - HUR 0O B SR ETREURIRHI FEA CO, » DIERF A BRET - 7955
FRUBCE 2S5 AR (Hrp & — 22 & e AR IE T ARYERR L ) - FEA CO, > R E ADAISY
I 52PN Eas A - 14 39.5°C NI B 72 48 /NKF  Y{Las P ml [RIIRF RCEL PO 5 2850 » RS R C R I
WRIVHETE - AR ANKOM Fiber Analyzer rhELFPSEISHEEE 1 /NKF - PR L 80°C - 48 /NEF
HEZFPE > FhBR L A A R EON LR - 19— ARSI K - i E R RS
EHIRTBERI A PRI = 5% B H DI A TR S R IR S R AR AT -
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IIL. $8E AT
BRUEABAE ~ thUEREAE IR van Soest (1967) ZIREAMIE » HF—HAmEA X -

IV. REERIER IR 74T

AEHEAAIE & SRR A R R B3 1 R SR g 2 — RS Sa BG (HEEE — N ELDLAY) - SR
SLERARE RGN - SRl - SR - DR AHE - WE - HRSE - AR T S8k
HERi+H P HEgi ~ BT H -2 H i ~ kRt H P H iR ~ Rt — H 2t H IR
INF SR H Bt i~ AR RIS (growth degree days, GDD) 55 > il A ADF ~ NDF & S 74
AEFSHT (SAS Institute, 1988 ) « HRUFE ML ATHATT «

AR (GDD) =X (H g — ARRER A )

Al AT AFSE (Chen et al., 1999 5 Bii<E > 2000) S#HZAEREEETTEE - BRI
IVTD ~ ADF ~ NDF AH# iz =i i B Ry FE RIS -

fE R

L. IVTD J; ADF ~ NDF AR [R]HI A2 H 1AL

IVTD Ji > A B (29-35 RAIE) B8 H ~9 HiZ 68.9% K 73.5% ittt - & A
B0 23 A HEHERTI% o 5 HFERME - 7 HREE 73.3% > 9 FEEEIT; o BEREL (44-47 KN[E]) -
H 8 HiZ2 64.8% #EEes » 11 HZE 4 AXH4E8 80% - 5 ~ 6 AREE 69.5 & 69.9% » 8 AL X[alF} - C
PR (49-56 RAE]) : HH9 H:Z 65.7% e - 2 Hi#E S 83.7% » 7 HF#% 69.8% - DZHE (64-
67 RAJE]) @ 10 H#k 66% » 12 AT}k 78.4% > 4 F 69.3% » 6 {5 61.3% (J&] 1) -
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1. TEAHER FIHIARE S A254 2 IVTD 5l ADF & RA R pE L -
Fig. 1. The changes of IVTD and ADF of pangolagrass A254 grown at Hwalein cut at different intervals in
the whole year. A: 29-35 days, B: 44-47 days, C: 49-56 days, D: 64-67 days.



200 it ] 0 3T L O L SR A A ) B FEH

ADF Jjifi » A JEHE (29-35 RAIE]) = HH 8 HiZ 44.2% HBAIARHE - KA 39% fidi » TR
FIERRAL » 2 e 4 H%936% » 3 ARy 33.9% > 5 H#EXTHE » B BaH (44-47 RAIE]) : 8 Hiz 43.
2% » BEZE 10 F:2 36.7% » 12 A2 2 A% 35% - Mk &EWiee - 5 HiEXTHE 40% 754 - C K
Bl (49-56 RXAE]) + 9 Hiz 44.5% #EREE - 2 FEREAY 30% - 7 HFET12E 38.6% © D i #f (64-
67 FNE]) 10 H#IF 41.4% » 12 H R4 4 H¥REGE 40% > 6 HHITHE 46.7% ([E 1) - NDF
LBl ADF > B EIFR I SEHIFE 6 ~ 7 A AREKITE 2 H - BERERIE 56% £ 83% - A
& IVTD ~ ADF ~ NDF 825 /553l 13.5 ~ 7.5 j¢ 13.6 (£ 1)

# 1. B[ IVTD ~ ADF ~ NDF Jll'E L8570 4 3%

Table 1. Analysis of variance of in vitro true digestibility (IVTD ) , acid-detergent fiber (ADF) , and
neutral-detergent fiber (NDF ) measurements of pangolagrass

Mean square

Source of variance Df
IVID ADF NDF
Harvest 37 71.5%* 22.1%%* 69.5%*
Block 1 163.0%* 11.3* 59.8%*
Error 37 13.5 7.5 13.6
R? 0.86 0.74 0.83

** Significant at 1% level.
* Significant at 5% level.

2. REELA BN BLELZRET TVTD ~ ADF ~ NDF (2 -5 {H Bl HE fR 72
Table 2. Means and stand deviations of in vitro true digestibility (IVTD) , acid-detergent fiber ( ADF) , and
neutral-detergent fiber (NDF ) of pangolagrass for sets cut at different cutting intervals and seasons

Sample set No. of harvest IVTD ADF NDF
Cutting interval — % (meanzsd)
(day)
A (29-35) 13 75.94£3.2 37.9£2.6 67.2£5.9
B (44-47) 10 75.1£6.2 38.1+£2.9 69.9+5.6
C (49-56) 8 73.9+6.1 37.7+4.5 68.9+4.4
D (64-67) 7 70.7+7.8 40.6+3.1 72.3+7.8
Season
Spring 8 75.9+4.5 36.9+3.0 68.7+£3.6
Summer 11 70.7+6.1 40.4£3.1 73.1£3.9
Autumn 11 73.3£5.0 38.9+2.4 70.1£6.3

Winter 8 79.0£3.7 36.5+£3.6 63.1£5.7
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ity bl o BRSO BB L EE SN o PUREEIIZ IVTD ~ ADF B NDF ABSEE 26 SEE L -
2 2 BRI R R AR N 2 P EETE S - S HIFEEIIAER ADF - NDF $e&iin IVTD &
1K > (HHEBEI TG R 22 R AT 8 - AT FIR S L i B LR S AT 2R3 -

IL IVTD B K1 %
BRI SRR R D

B i - JNAGZ SF HEIRE SRR o 53— 0y 27.6°C > B4y 28.6°C » I HITH
AR — A0 17.9°C ¢ B HESIR T - R ARG AN &IER— A0 B HRERERAE
RS A 4 QIS EZRAR TR - H RO > 2232 6 ~ 7 ~ 8 HZ HIRIFBOR I il > nl3E 200 %
AN > & BRI > 2~ 3 AR 50R 46 K 60 /MK - HE R - B REigE - (E55

7% 3. MBI < P 5R - AR - S B R A b

Table 3. Monthly mean air temperature, sunshine duration, solar radiation and precipitation during the field

trial
Month Ar jcemp. Zir;;ﬁglne Solar radiation ~ Precipitation
Max. Min. Average
C hour MJ/m* mm
APR. 25.7 19.0 22.1 85.9 157.2 57.5
MAY 28.5 21.3 24.7 147.8 268.0 100.5
JUN. 31.2 23.7 26.8 233.4 326.8 120.0
JUL. 31.7 239 27.4 174.5 297.5 62.0
AUG 31.5 24.4 27.6 144.4 258.1 583.0
SEP. 28.5 224 25.2 95.1 209.9 44.0
OCT. 26.7 21.2 23.7 66.2 143.5 184.0
NOV. 26.4 17.5 21.7 150.6 189.2 5.0
DEC. 232 16.4 19.5 75.8 118.8 42.0
JAN. 21.4 14.6 17.9 79.2 109.2 54.0
FEB. 21.5 15.5 18.1 46.4 87.7 219.5
MAR. 239 17.4 20.3 59.5 128.2 167.0
APR. 28.0 20.2 23.9 100.2 195.6 60.5
MAY 29.5 225 25.6 120.7 215.2 573.0
JUN. 30.8 232 26.8 126.6 257.4 151.0
JUL. 32.8 242 28.4 232.7 368.4 59.0
AUG. 3255 24.8 28.6 233.0 340.0 256.0

SEP. 30.1 23.1 26.2 100.0 200.0 265.5
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BH 43 AT 300 MI/m? > FREEAE " > {4 88 MI/m? « R M AN A o PRI EE—4EZ 8 A}
B S A A RN R 500mm > 11 {4 Smm - GBI A S8 bir Rk 3 -
IVTD BB R K TR TGRS 2% 4 - IVTD BUCREITRT 10 Hoz HEFME ~ H sl

H AR ~ AR0R (FEREIRLEE 15°C 2 18°C ) (L AHBEMEI /K YE - BLKCRERTIRT K o H S SRR
H AR B & b H il 7 RIS SR AR -

Horp )RR Ry 16.5°C 2 ARRHIREL IVTD Z #HRR S © ADF NDF Bl 58 52 [R -1y B R il
IVTD JE{L > FHEE 8 R R B ORI, (EAH R (R ESERL IVTD H1{f (3R 4) -

PUE RS IR IVTD stEf st ot - Ealls R 0a028 5 » R? 1% 0.64 > RMSE (root mean square
error) 5 3.3% - 25N ADF & &0 DIFEE R? 5 0.8 » RMSE }52.5% (F£5) -

# 4. B2[HE IVTD ~ ADF ~ NDF BlSd 52 K1 HIAHR

Table 4. Correlation coefficients between meteorological factors and in vitro true digestibility (IVTD) ,
acid-detergent fiber ( ADF) and neutral-detergent fiber (NDF )

Solar Sunshine

Tavg Tinax Toin Tas GDD15 GDDI16.5 GDDI8 radiation  duration

IVID -0.52%* -0.42*%* -0.58** 0.21  0.79%* 0.80%* 0.79%* -0.18 -0.04
ADF  0.43* 037  0.48** -0.15 0.63** 0.64%* 0.64%* 0.20 0.12
NDF  0.52%*  0.45%*  0.60** -0.21  0.62%* 0.63%* 0.64%* 0.28 0.15

Tavgs Trmaxs Tmins - Daily mean, maximum and minimum temperatures of ten days before harvesting.

Tgir: Difference between T, and Ty

GDDI35, 16.5 and 18 are the growth degree days based on base temperatures of 15, 16.5 and 18°C,
respectively.

*: P<0.05.

**:P<0.01.

5. MEEEA AR & ADF ¥ IVTD (23l 7722
Table 5. The regression equations of growth degree days (GDD ) and acid-detergent fiber ( ADF) on in vitro
true digestibility (IVTD)

Prediction equation n R? RMSE%
IVTD% = 84.8- 0.02GDD* 34 0.64 33
IVTD% = 115.8-0.92ADF-0.012GDD 34 0.80 25

*: GDD is the growth degree days based on base temperature of 16.5°C
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WENEREA B - EREEKRSE LM% (Buxton and Fales, 1994; Cherney, et al. 1993; Deinnum,
et al. 1968; Nelson and Moser, 1994; van Soest, et al. 1978 ) » 525K 4@ n] s 7EfE E 5E (Fick and
Onstad, 1988; Hintz and Albrecht, 1991; Sanderson, 1992 ; % » 2000 ) [ ZESOSESVE & 2 A5 DA
ADF ~ NDF ~ CP Jy & > BEE (1999; 2000 ) fiff 2 PG [ 5 R Bl sl o ry BB IMDAEREY - (HIELIE
ARG i o il A254 By F 25 - HiZ I LR E) &R » AEREHILL A254 Fy¥#g - $RaT
FCIVTD YRS, » DU ] Ry o B A A SE e 8800 T - iHe HEARH bRt By 7 Al -

IESEEE T AR I LI YR RS (EAYIIE J73E (Wilman and Adesogan, 2000) » {HERBREE (2003) 2k
EAh o BRI B8R IVTD AP LHRMEE &R} © #8 van Soest er al.(1966) DL 12 FEARAR}
Hesi R 8 F G RMSORZ IFFERE S - IVTD (BT Real & SR IFIH LR HME SR L. 0.92 Ji11 162 gr/kg - (fii
Vogel er al (1999) ZWF5efaH » IEESELERGEAERE G 3% RS - BiSE (2003) FEHARE RS
% IVTD Eidf#i#f IVDMD R 15% Z72MH  RIELAEMRREAR S it IVTD AYSUE s R R =
R #2500 -

AWFFERER - IVID A REREEI R 6 2 BDEFErEEE) (B - 1iZREiR 7 ERE M 2R
BWE (£4) DHASERE IVTD A SRR - FF LIS 2 A254 225 ADF ~ NDF |y
PR EREREES L9 (B> 1999) « A254 DIKEREIEE 16.5°C 2 A 50RNE B IVTD 17355 -
T DAERE IVTD 825N 5351 » ADF Ly BaAbRry L2 ST - 2% ADF 2 &K
FIRARRR Ry i 2 (BREE » 2000) » MESRRNIER A HAR - (HEFS AR EL ADF wJHg %
IVTDHfFRE SR\ (3R5) o HRTIE G E B8 H) SO B -HI 0 AR A5 - AR B IHRIAE R
TR Ry i B AR R AR L2 Wi VR T - M EAIRER o A HEEE -~ JE%  RHE
SRR R - s g (BR > 1997 5 BR > 1999) -

LSRG 2 B R AR R R R RIS - AR1T AR ] F s (bR A BRI 2 AT US40 - Hod bk
M R ERE BB LS (HERAVEHCE » SRR (LRI ERR BRI LR R (£5%
2003 ) o (Kl - FAEEIR AT - 1R E AR IHER nT SR rIE LR o ARWFSER R E T2 i
JHARY IVTD B 1A 65% s LUT » FLERFIBIBEAE BN AT 70% DL b - 1A e T RS ~ B
IEBLHER R IVTD A J 70% (BRE - REEREHRL) - oG A REFUREEAL - HIE bR
AIREEAE LIRS - AR R G  BEARIS L B Bl & 2L - H TN LRAy 8 Eh % - wILL
TE A B2 S e NS T RS2 AL - Jod EL O N IR T e I N s B AR o e i AR
EH RO A E T = PR R A BT » 5 RERC A B A A R B » S B8 LRy e
IR Bl v R S L RZ R T« ARNTFERl i (L3R A B AF M A S 42t 3 TV TDITEAS - W R
By -

W3

& 3k

R ~ HEREAE « BRATR  BISSHS - 1993 « AR EITEHRIELIAE it - (LBYRM B I 2 2 -
LEEWFEE 24 © 59~65 -

AP ~ BB © BRIEE - 2003 o FI] TR R SR FUE - i R A
B o HEEMIIL 35 1 69~T75 ¢

AAETS ~ VIR ~ B - 1984 « FUFRI RS AR A2 AR 2EME - (D% @3t 13:35~51 -

3T
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ZEFEST ~ NERHE ~ BEEERN ~ SRS o 1991 o A2[EEE A254 (Digitaria decumbens, A254) R[4 E
IR o FHAEISE 24 1 59~65 -

BREES ~ Gl E ~ SOREB ~ SRR ~ BROC » 1997 - BRI R ER YA -h oE R AE FOHLEE B BRI L
PREY © ZRE - il BLEE IR A KE - FEAERFSE 30 ¢ 237-249 o

BRGESA ~ s~ TAPRE ~ i © 1999 o MR BIREVERRAE ~ rhUeiline RO B B S SR A9 A
% HAEWFE 32 1 255~265 ¢

BREES. ~ BHSAZE ~ EAPRE ~ Ol - 2000a o 3 [ FFRUEAERAE - rhoObkBiE B E B S =T - &
FEWIFE 33 ¢ 25~36 -

BREES ~ EAPRE ~ BHFEZF ~ OliFE - 2003 o 2 B ] L PR AR CEAE FUHALRME - SAETE
36 1 99~109 -
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Abstract

The objective of this study was to determine the variation and the prediction of in vitro true digestibility
(IVTD) of pangolagrass (Digitaria decumbens ). Plant samples of pangolagrass harvested from four different
cutting intervals in the whole year were used for determination. The results showed that IVTD, ADF, and NDF
of the four harvest sets varied according to the seasonal changes with few exceptions. IVTD ranged from 61%
to 84%, which were high in winter and early spring and low in June and July for each harvest set. ADF ranged
from 29% to 47% with high peak in July and low peak in February, respectively. The seasonal variation of NDF
was similar to that of ADF, which ranged from 56% to 83%. Seasonal changes had greater effect on IVTD than
did the cutting intervals in this experiment. It indicated that climatic changes in different seasons were the main
factors affecting the variation of IVTD. The IVTD were statistically related to means of daily mean, maximum,
and minimum temperatures before harvesting and the growth degree days (GDD ). The highest correlation
coefficient between IVTD and GDD was attained when the base temperature was 16.5°C. The determination
coefficient (R?) and the root mean square error were 0.64 and 3.3% for the regression equation between IVTD
and GDD, respectively. When both ADF and GDD were used to predict IVTD, the determination coefficient
and root mean square error were changed to 0.8 and 2.5%), respectively. Seasonal changes of IVTD for pangolagrass
were described quantitatively. We concluded that IVTD of pangolagrass could be predicted by GDD alone or
by both GDD and ADF. It might provide useful information for forage management of pangolagrass.

Key word : Filter bag method, Forage quality, Meteorological factors, Digitaria decumbens.
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