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O (B > 2018b 5 5 2019) > LIBFRSATIIE b » SHARA MR R A -
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3 {EBEE BN - 3 (HEH T B2 s EE RN (R\-L, Lactobacillus plantarum, Lactobacillus casei
PEfE R 2 x 10° cfu/kg fresh material) ~ P EHE (R -HI) FAEHE (R) o #7208 ol E 2 2R sEEH
R I A FEE R T (S IRENE K ) B IR G - P E A TR 5 mL EIREK o SEEECRE
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Table 1. The meteorological data during the process of pangolagrass haylage making for experiment 1 and 2

Date Precipitation Sunshine hours ~ Cloud amount Sunshine rate  Relative humidity =~ Temperature
mm hr. ten points % % (¢

6/21 0 12.2 3.9 12.2 72 29.6

6/22 24 9.7 6.0 9.7 73 28.4

6/23 18 6.5 7.8 6.5 74 28.0

6/24 0 7.5 5.6 7.5 75 28.9

6/25 4 7.5 5.0 7.5 74 29.5

(i) X5 2« 5B 2 PRz B AMORIOR EEER 1 GEFHH 4 A o Hrp CK-I K R-TARTTE 4 (@ H 1% EREHEL 2
B AL (CK-I-1 ~ CK-1-2 Kz Ry-I-1 ~ Ry-1-2) 73 AT EUER H#E 775 Hy e oo e Bt -

() X5 3 BRI EH & E R IE R TPTICEE > 72 106 425 A 4 H BT NS AITRIE —X > 3
G ARG > w2/ KEEHE N N ETRBERE (RS /KR 65.2% ) » (RE/KFEENTH B
THEATIBIEM A (ERTE /KRN 50.5% ) » HEIEFE AR A B BIERN o AR BORETE  R HE R
o BLYFEH 0.5 N\ ERE SR - AR E S RS EE R (L. plantarum, L. casei » P& 2 x 10° cfu/kg fresh
material) » ARIEFEFE ] H 2K - DLHR AR MidiVario 85-100 (Agronic Co.) #E{THH L » BERFEIEIE 4 2 -
B 2 [ B & FHE 38 > GENSEERESETHIFGE SN FEE HE—EH 2 BEE A
Bt 10 kg > 31 30 kg )BREE 4°C A E S ERA o WUMEEHASE L ~ LI~ H ~ HI 73[R REZY5% —
B REZYIR — 85 - SRR — HIE SRR — e -

IL S8 KFE B T
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BB - AT S ERARA BB AT £ B U - B2V By 80°C T HkEZ 48 /NI Z BZEFERLE o HERZ IR
an L N F53 4T MEE 1 E (Crude protein, CP) & &k AOAC (1984) 2 J3 A MIE + [ E4E4E (Acid-detergent
fiber, ADF) ~ di 454 (Neutral-detergent fiber, NDF) HI[{{¢HZ van Soest et al. (1991) 2 J7 iM% » H—E L EE
% -

FHrEHE © B (E Fy 20 g FrEE AR inzK 180 mL - FTRF#EE S DA S HE 2 E - Ak ~ THRKD
% 2 HE LLUAAE @A R (K Jones and Kay (1976) V7 5#E(T « FTEEST (Fleig’s score) KA TR AL - Lz
Tz S48l 2 S B E bR HET AN - DIRHE E Rkl 2 2 EE S 5157 40 DUN BB ~ 40 — 60 77 Fy
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2. AFEFREGEE MEEF AT pH ~ S2PPR KSR S B (SR 1)

Table 2. The pH values, dry matter contents and volatile fatty acids of different treatments of pangolagrass haylage in

experiment 1

Treatment pH Dry matter content ~ Acetic acid  Propionic acid  Butyric acid Lactic acid
% % DM

CK-T' 421%0.15 353%2.0 0.47£0.01 0.03£0.04 0.13£0.01 3.00%1.11
R,-1 4.6310.20 51.2%55 0.2210.02 0.00 £ 0.00 0.11£0.03 1.52+0.89
R,-HI 4.72%0.16 50.6%+1.8 0.32%0.13 0.03£0.04 0.09 £0.00 1.40 £ 0.64
R, 45110.63 583%7.1 0.26£0.10 0.04£0.04 0.221£0.30 1.46 £0.35
R,-1 5.15%£0.24 772%5.0 0.19£0.01 0.01%0.01 0.10%£0.01 0.30£0.33
R,-1 4.990.04 77552 0.33£0.02 0.01£0.02 0.10£0.01 0.14£0.11
LSD;,, 0.35 5.2 0.12 0.01 0.08 0.85

" CK-I: Wilting for one day and baling with inoculant.
R,-I, R)-1, R;-1: Wetted by rain for 1, 2 and 3 days after sun exposure and baling with inoculant, respectively.
R,, R|-HI: Wetted by rain for one day after sun exposure and baling without and with half concentration of inoculant,

respectively.
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OB MITEIIE Y CK-14E 1 H 220/ > 82905 353% > [NEaKRgs - HAKEHERE SRS > pH &
& o &ERRIM 1 RI2Z 3 fEla PR (R,-I ~ R\-HI ~ R) BZ¥RSHY 51 — 58% Zf] » =FHZMHI LM ~ ALK - RERE
BARAEE > BEF CKIZFE - Hf R, Z pH BT R & 8B EETA (CV = 14.0% B 136%) » HEATRET
R H A (CV = 27.5%) » BURRE R B 2 F SRR EEEGE © R-1 > R-HI BELEHH - (8REfE
AZERIRY R AT ERRERIEER © Ry~ Ry-THZVRI ARy 77.2% ke 77.5% > 2/KEMBK > FERREIE > (£ 0.6% &
0.58% > FRFEFII 57 Ry 40 F2 30 » A SE sl (£ 2> &3) -

3. MEEEE SRR E E 0ot - SUEMEEIRRE S E RS (BB 1)

Table 3. The volatile fatty acid equivalent percentages, total volatile fatty acids and Fleig’s scores of different treatments of

pangolagrass haylage in experiment 1

Treatment Acetic acid Butyric acid Lactic acid Total volatile fatty acid  Fleig’s score
% TVFA % DM

CK-T' 189%55 351208 76.6 7.7 3.631£0.71 86.512.1
R;-I 18.6 6.1 6.612.7 749183 1.85+0.45 823139
R,-HI 241109 5124 69414 1.8410.64 82535
R, 18.0£5.4 10.1£13.0 69.9120.3 1.98£0.53 72.7120.0
R,-1 45.8+20.8 174+104 36.1£30.2 0.60£0.22 40.0+36.8
R;-1 67.1+11.1 135122 17.4%10.6 0.58£0.16 30.0£8.5
LSD;,, 12.3 4.3 18.4 0.62 12.5

* As shown in Table 2.

AHIZEGDL CK-T ~ Ry-T ~ Ry-HI HEFTR 01 Mt Bl B I 5 (TLLA (B IMEtBR 1 ) » GEA02 4« 71 S
SRR BB CK-1~ R BT 08 RHI» 7500 5 6 — 10 5747 SE5RR - bLO.S /NEHR & 8 7
2 CK RyLs RHI - 8750 SR G5 B B 548 ¢~ 63.4 ¢+ 253 ¢ % 13.0 ¢ - HRTHI 2 2 7
i L/NIFER B RSN - A SN - HRATATIISEEE | A LS NI R HI AR RS
B EE AR (R 4) - 3/ NEHRASIIR | AT — 2 REEY (R,-HD) SOBCIESRAT > B4
(CK-1) AR 40— RO L B (R 1) IO FERIEIE - (EEoRE et -

F 4. BEFEFE G ER AR R R 2 2 i (58 1)
Table 4. Bouts and dry matter intake of rain wetted haylage, control haylage and hay of pangolagrass in experiment 1
Treatment . Bout ‘ Dry matter intake (g/goat)
I —5min 6 — 10 min 0.5 hr 1 hr 1.5 hr 2 hr 3 hr

Haylage

CK-T' 1.6 1.7% 54.8° 108.8° 137.3 137.3 146.8°

R,-I 1.8° 2.0° 63.4° 104.0° 112.3° 123.1% 126.6°

R,-HI 1.0 0.9 25.3° 69.9° 125.1° 125.1° 138.1°
Hay 0.5 0.3° 13.0° 51.9° 70.2° 70.2° 90.7¢
ab,

¢ Means in the same column with different superscripts show significant differences among treatments (P < 0.05).

" As shown in Table 2.

Ry — IR IR EOMPR 1% LR A T S R IR R 2 B - AR 4 (8 3 1% CK-1 ~ R -1 ZFHERI{E
R L BT A A B oA R O M5 - INRRRERZYI R R > HB R ARAGESR » Ri-1 Z pH 8
Eim CK1» RENLFRHARE S ATERE - B IARE 2R EEERER (R5) - BENS - &
PO H B (8 H B AR AT (R 2~ £ 3) -

LLUCK-T » Ry-1 SR B RZ B R T 2 8 s UBRaS AR 6 - A 5 /- BB BN 6 — 10 ST ERTERE X
Bt 4 [ E I EERERARE AR - AT 30 rERa R R-1E CK-TAYRIE - Al L/NRFZER 3 /N ZER&
EHLIR-TRAEE S CKTHRE > BUR R-1HVREEE K AR E MR CK-1 (HEEH R-1 (Y fREIL
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RS, FEF 4 (EAREE AN Z pH ~ S2VIR ARSI 2 E (558 2)
Table 5. The pH values, dry matter contents and volatile fatty acids of pangolagrass haylage after storing for 4 months in
experiment 2

Treatment pH Dry matter content  Acetic acid Propionic acid Butyric acid  Lactic acid  Fleig’s score
% % DM

CK-T' 4.10° 35.0° 0.46" 0.0 0.13 3.79° 88"

R,-I 4.68" 59.0" 0.19° 0.0 0.11 0.99 80°

“® Means in the same column with different superscripts show significant differences between treatments (P < 0.05).
" As shown in Table 2.

T 6. fHF 4 (EAHRBREEFLLZEITFHEER A FRBHIRIHRE RE R e R Z R (5858 2)

Table 6. Bouts and dry matter intakes of pangolagrass haylage after storing for 4 months in experiment 2

Bout Dry matter intake (g/goat)
Treatment : B
1 —5min 6 — 10 min 0.5 hr 1 hr 1.5 hr 2 hr 3 hr
CKI-1" 0.9 1.1 30.3° 71.3° 89.6° 101.2° 110.5°
CKI-2 1.2 1.1 34.0° 61.3° 79.1° 90.4° 104.3°
R,-I-1 1.2 0.8 69.3" 115.3 114.4* 123.3° 142.5"
R,-I-2 1.1 1.5 66.8° 111.9° 117.9° 131.6° 148.3°

“® Means in the same column with different superscripts show significant differences between treatments (P < 0.05).
" As shown in Table 2.

I SCYRE A MR 2
AN FE4E LA I PR AR R = R EEZ PR AR (H R RTRZYIR 34.8% K 49.5% ) » 53 Bl LAFETEREAR et
{THEREHA G » L8 4 flipa 2 - (U5 L~ LI~ H ~ HI » FEEMRFZYIAR 375 33.3% ~ 33.2% ~ 47.3% ~ 56.8% > pH LA
PRSI AR S © L ZLME RS > L1 ZARERS - REEE | BREREES © #EE 2 F a2 90 L
Fo L ZEMEFE61.0(RT) -

R 7. FERZVZREEER AR S F a2 T 2 pH ~ 52V - SRR 2 B R ITREY (S8R 3)
Table 7. The pH values, dry matter contents, volatile fatty acids and Fleig’s scores of pangolagrass haylage with different
dry matter contents and inoculant treatments in experiment 3

Treatment Inoculation Dry matter content Acetic acid Propionic acid Butyric acid Lacticacid pH  Fleig’s score

% % DM
L no 33.3° 1.79° 0.15 0.28" 2.79° 4.44° 61.0°
LI yes 33.2° 0.91° 0.01° 0.05°¢ 5.54° 3.92° 95.0°
H no 473 0.67" 0.03° 0.12° 3.55° 447 87.0°
HI yes 56.8" 0.32° 0.00° 0.01° 2.97° 417" 98.0°

"¢ Means in the same column with different superscripts show significant differences among treatments (P < 0.05).
" L, LI: Low dry matter content without or with inoculant, respectively.
H, HI: High dry matter content without or with inoculant, respectively.

bt 4 FEAEZE AT O ESUERGE R AR 8 « A 5 Sy PR B KB 6 — 10 Sr#EHR & KB LIS RZY) R &
EEPMREZYIERSE - MEHZPIZRE Z A0 30 R E R ~ Al /NG REE BERZYIREN 2 — 35 > 3 /N2
BEIAMAER | BEBCREERERE 2R - BUREZYIR 50% foh 2B B S 25 I 2 3 CERTE B
33% % - HEUFREE SRR - FEREZYRZT - Flrato 2RO g8 -
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8. AR R T A S SR F AV RTEI SR B B IR B B 2 i (55 3)
Table 8. Bouts and dry matter intakes of pangolagrass haylage with different dry matter contents and inoculant treatments in
experiment 3

Bout Dry matter intake (g/goat)
Treatment - ;
1 — 5min 6 — 10 min 0.5 hr 1 hr 3 hr
L 0.6° 0.6° 23.5° 30.3° 61.8°
LI 0.4° 0.6° 16.4° 27.4° 65.4°
H 2.4 1.1° 75.2° 85.9° 108.7°
HI 1.5® 2.8° 66.9° 89.3° 110.5°

" Means in the same column with different superscripts show significant differences among treatments (P < 0.05).
" As shown in Table 7.

S

PR P 8 B R PRz A AT N RE R A RE AR EE 7 =0 (HALEE S L&HE HEEAIRN - AN FTEAE R i g HA
Ay T T B T e AR RERE - 588 1 th &Rtk 1 K2 3 (EREHE (R,-1 ~ R\-HI ~ R)) #2¥3%00 s ~ ST BT
H g gt (R,-1) 2238 MBSO E IR (CK-D) fHE - 3 RS = R B2 R - B (2019) 45 (R E SRz
FrEOENME SR ERZEOAESRE I EREZES . EAENNEREZESEIVETS — 10 2#EFFRETE LTS
255 AT 0.5 /NIFHFZYR B B B ERZEER 3 1% - FEFEE 2 E I E s EREEHET - B ENE
B o NI EEE N S7/KR R EERE 2 T &M & o] A BERHE B3 -

MRS 2 ~ 3 RIVIR A G E A Eiz M - S/KRBERANESFTEE - SYEEHMNRRERS B 4EM
BV RME > HIL BRI EERZEAE - nTSHR AR E i asY - EEEEE K 2 2RMETMERE - DUE
5 ReFnVEETLE - WEHREEENK » FirdEseyEbmEE R o mHvE i EE S/KRG E B R KT -
FEA - XIBIESG A LRGSR R 2 /KRR S S B2 FEM LU E BRI - 5l 1 BielEs 2 #a ol s
HZA AT HE MR i A AOMPR E IR4E - B ATHAEZY R & & S A AR & T RS Rz VR s Fr e - 580 3 U4
— LA TRV MR B S N TRy SR A I - DL EIRBURE Y SR HIR E -

SRR BT S TEBEE » A H M AR ELE T8 1% (Dumont and Petit, 1995; Forbes, 1995; Miiller and
Udén, 2007; Ginane er al. 2011) » [E& 453 PR IR G E P iZ 5 iy n] S ER R B n s M - 223 > Py
T P e O g i R [ P A L M Rt 2 D ME R85 - ZAMERE i A PkE - (RN P 2R EERVEZ B R ER Ry e 5 B
HIREan » A EEBEEEEIIEG—  HEZRA A RS AR R P25 i ay P S AL B R A A A (BT E ) 2
5~ LRPBn ~ BEEAE ~ SEARFIRGE (R > 2019 ) BLEZYIZEHE S RE - £ HRiEHE 2 N RIEEHR S
FEZEITIAE - MARIEE A RCR B, N R SRRV B o AR A MR AT B AT AR > —
REAMNEES  REfTEE PR EASE B 5 EUTENRE 55— Rz E R A2 Sk 07
o MRyt R iB R n S o BRI A AR ST Frak i I R R o

LSRRGS R BRI BRI T SRR E R YR 40 — 60% #ilE 0 HER HEAEE 2
Ko HEFSEEOMSE « SBERIEBIN SIS EmEE -

ZEXR

TAPRE - B s HERR - 2018 - BRSBTS A AT E OV - ST 51 ¢ 286-292 -

FAPRE ~ BIfE7 ~ R - BEEA - 2019  R[EFAET B EETE 2 (LEEME LT - BT 52 1 146-152 -

BREEA - EAPRE - 3R - 2018a o WEEIIMELGRES | L (LSERRIONE - AHEE - AR MR KL a Y eh il 5 iy 4
W% 2 [ JE - BAENTSE 510 185-192 -

BRFES ~ LAPRE - 3R - ZRIRAT - 2018b - AR IIMERRET © 1L B - SZ0RE BRELLE I E O - F
BEEE 47 1 197207 ¢

BFE S - TAPRE  FEREL - 2019 - SRR R T BRE & HBA B ORI - PEgat 48 © 47-57 -
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Effect of rain exposure before wrapping and dry matter

contents of pangolagrass haylages on palatability of goats "
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Abstract

Whether pangolagrass being exposed to sudden rain during the hay-processing period is suitable for making haylage
is one practical issue. This study investigated the fermentation quality of pangolagrass haylage after pangolsgrass hay is
exposed to rain during the wet season. Three sets of feeding experiment was conducted to evaluate the palatability of goat.
The purpose of these experiments was to determine the feasibility of replacing with haylage after the pangolagrass was
exposed to rain during hay making. After two months of storage, the test results shows that pangolagrass haylages for this
study, having been exposed to the rain for one day with three treatments, had the dry matter contents between 50 ~ 58%.
The fermentation qualities of those with inoculation were good, while the quality of that without inoculation showed quality
variation. The results of palatability test 1 showed that the palatability of the treatment of haylage inoculation without being
rained (CK-1), haylage full inoculation with one-day raining (R;-I), and haylage hall-inoculation with one-day raining
(R,-HI), and dry hay were compared. The results suggested that the palatability of haylage hall-inoculation with one-day
raining (R,-HI) was equivalent to that without rained while the three-hour feed intake of full inoculation with one-day raining
(R,-I) was slightly lowered, but nonetheless significantly better than dry hay. The results of silage quality analysis between 4
months storage and 2 months storage showed no significant differences. The goats’ preference for one day rain was not poor
compared with that of controlled group. Moreover, the dry intake content was significantly higher (Test 2). There was also
significant dry content variation apart from the rain between the controlled group without raining and the rained haylage. This
study continued to explore the effect of dry matter content on palatability (Test 3), and the results showed that the palatability
of pangolagrass haylage with a dry matter content of 50% was significantly better than that of 33%, and it was unrelated
to inoculation. The difference in silage scores also had a small effect on palatability. It is concluded that when the grass is
exposed to rain during the withering process and if the dry matter content could be controlled within the range of 40 ~ 60%,
in addition to storing in the field for no more than 2 days, the haylage quality and palatability would be good. Moreover,

inoculation can help stabilization of haylage fermentation.
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