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Effect of cassava chip additive on quality of main crop and ratoon crop of IS 23585
forage sorghum cultivar (Sorghum bicolor L. Moench) silage addition with cavalcade

(Centrosema pascuorum cv. Cavalcade) hay
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Abstract: A Study on effect of cassava chip additive on quality of silage of cavalcade hay addition with main crop and ratoon
crop of IS 23585 forage sorghum cultivar was carried out at KhonKaen University experimental farm during June to December
2010. The work consisted of 2 experiments i.e. main crop (MC) of the sorghum plants was used as the first experiment and the
ratoon crop (RC) was used as the second experiment. Both crops were mixed with chopped cavalcade hay at a constant weight
of 15% of fresh chopped sorghum. Treatments of both experiments were four levels of ground cassava chip at 0, 5, 10, and

15% as additive of fresh chopped sorghum. The experiments were laid out in a Completely Randomized Design (CRD) with
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four replications and fermentation period of 5 weeks in plastic bag silos. The results showed that dry matter contents of both

MC and RC silages significantly increased (P<0.01) with an increased in cassava chip levels. Cassava chip additive levels had

no significant affect on pH values of MC but significantly increase in pH values of RC (P<0.05). An increase in cassava ship

levels significantly (P<0.01) decreased NDF, ADF and CP contents while DMD values were opposited in both MC and RC

silages (P<0.01). All levels of cassava chip additives showed good silage quality with pH values less than 4.2 in both MC and

RC silages.

Key words: cassava chip additive, sorghum silage, silage quality

N

miﬂgﬂﬁ%mﬂﬁﬁﬂﬁm%ﬁ (fodder crops)
[ A g I 4 A
wu 912 Iwa w3919 iWunuananiiange
v dl
ud lvilguinisviauaaueiisneruluggivie
A v a o o
uaaUiYe 1 ITda InNsTINNa Taena lunsi
9 o . = = a
HYIMUN (silage) UANUHITAUUASUNTYITY
U v Y J Y 9 @ L4
AWUAINIDIMITAAIUDINNNUYNA (hay) (IUN
,2547) Yaselumsiiamdn1i ldwad Ao Wveglu
A Y a = A
sygzmngay linanaauaziguaimialasusga
a a A 4 d'
fiarsemsvesgaunidlugilvessulaasah
v
azarei 1@ (water soluble carbohydrate, WSC) 8813
WeaWe (McDonald et al., 1991) 15y WSC a5l
TudinldwiinTidesndn 6% uaziinislinguite
(DM) E‘JE\JZTLA“]?’N 30-35%  (Skerman and Riveros,
1990) Ta® Pholsen (2003) 5184111 A1299wus 1S

= g A 1y 7 Y1
235851’]'?]']fallﬂlllﬂﬂ'l 11 ﬁﬂﬂ'ﬁ’i GlWﬂTﬂ')'nJﬁ'J']u

' v
a =1

J g ]
Tagimangatl uuvas

L]

brix (N1AY 12.06%
NAINUVRIVANTINGUARAANTALAAAN 15U L1aR
Tauudada (Lactobacillus  spp.) tiene 1¥IAAn13

o g a Ao Y Y o v
wiiniServesnsanananiir ldvgminidg
AnINAIN (stable phase) tailymivesms lganavhg

o A dy ' Y 2 o & 9y
Min Ao ANUFUABUIIG taz TisAum Fan1s 1y
HINNAAAUTUATUN 15% (crop additive) 321D

4
A1vhandamgdn sl Tdsauludihandngiu
uazsih 1¥Sagquita tiuen 18.91% 1iu 20.47% lu

F1vhedundvnn nag 23.82% 154 33.36% Tudn

]
~

hsduaeniin e luiaSudiannanauaziasui
15% a8y (ge,  2552) uagmsiasutiudu
' A ] 2 ' A
Wiy DM 1FniunauueIga (2552) Ao
Wunni135%  wazlimpH  d1n914.2 au
11IA5§ 11V Haustein (2003) tagiiumsoos laues

F1vhanidn
ad =g
Emsfnm

Msnaaednindfefug IS 23585
UznoudIe 2 IUNAABY Av AINAABININYI
vhaduusd uazdnheduae sernadeungumau
~ $umnw 2551 Tasaumaansii 1 An1dninaves
maasuiwdulusedu o, 5, 10uaz 15% 94

J

:’ £ Y 1 1 Y 1 9 [N
ndnaadavha maammwmewnvﬁmmmwuﬁ

a

=t

IS 23585 M37N 3UAUHIMNARAUTITATIUAL
15 % vaz Nunaaedn 2 Anvludiheduas lae
' Fa

IEMINAADUAYINUANVINIUNADDIN 1 NIABINU
NAADY I1IUUHNUNITNAADIUUY Completely
Randomized Design (CRD) U5znoudie mstasusiu

) o J ay o o ¢
WU 4 52AUq ag 4 91 F5zezamun 5 dlem
Ugniirluniainaassvesnuiaiivermisdnd
AIAdFIFdaIAIaAS ANINYATAIANS

A o ' v g A Y o
PHINGIRYVBULAY MIAANLNEIV1ING Lazn
) T A o J v

ANanAAULAAf 11 dlaivaeen uaz Aune
fan 11 dlaindeadaduud vilnaudadiunis

s uiudunaagsydy  (Treatment) V5599902 15



50

a [ @ o o I o % [
Alansu nawnin 5 dai aganiin (silo) qu
faednafisvdn daui 1 v ldSam pH a2

@

) a L4 o a [ v A
W hAmsiziesdlszneumauniinasiinie Jag
uite (OM) uazTUsAuneny  (CP) muITmsves
AOAC (1990) insziely NDF, ADF (lag ADL
AUITAIVOL Van Soest et al. (1991) HATIZHMNT
éaﬂﬁawﬂmaﬁﬁquﬁ’a (dry matter degradability,
DMD) lunszmizguu 148 43113 a1m3Tmsves
Orskov et al. (1980) AN IZHADYaN1NATA 1A8IT
Analysis of Variance (ANOVA) NagaUnIy
' ' A ~ s an
UANANYDIAURAINTNUUA 1A82T Duncan’s New
Multiple Range Test (DMRT) nagingeruua 1y
' d' G} 4 as .
VOIAUNAGNINUUA 1A87D Orthogonal polynomial

Tael4T15un31 SAS 6.12 (1996)
= a d
Namsfany wazInsal

NMANMTIUATIZHAUAINIIDINITAATT
Whaduini vazduaeneuninfiasuiuduiisedu
0, 5, 10 4az15 % Wy 11vheduutneuniniim
DM (33.57, 34.82, 36.43 1oz 38.97 % MUAIAY),
NDF (67.52, 63.34, 57.38 18 55.09 % AUE1AL),
ADF (43.19, 41.04, 39.02 1ta 37.14 % QNA1AY),
ADL (7.40, 6.45, 6.42 a2 5.65 % M1Ua1AY), CP
(9.26, 8.59, 7.97 182 7.80 % MIUFIAU), DMD
(65.14, 66.59, 69.04 1A 70.42 % AWAIAU) LAZA
ANV NUMIAY 10.84 brix dIudTheduasnen
nINUATDM (33.04, 36.96, 38.04 Az 39.82 %
PNAIAL), NDF (66.13, 62.43, 60.40 Llag 54.74 %
AUA19Y), ADF (39.83, 37.47, 32.02 1182 31.08 %
Aua19Y), ADL (6.19, 5.41, 526ua25.18 %
MuaIAY), CP(9.16, 8.53, 7.61uaz 724 %
ANR19L), DMD (66.50, 67.85, 69.83 1A 72.92 %
ATNAIAL) LAZAIANUHIUNINY 13.85 brix

pan1snaaeany Usuainguiteves

vy . v - A o o
"’U']'J‘V‘ITQﬁu!LN!!ﬂgﬂuﬁaﬁﬂﬂ!WNﬂluﬂEl']\?iluﬂﬁ']ﬂﬂl

o

UAWAEAT 39 RUVNIAY : 48-52 (2554).

FAN19ADA (P<0.01)  auszeumasuidun
v Pl
WAy Maaswiuduiinadenisanaiuednl NDF
uay ADF  uag CP odledAysan1sana
(P<0.01) m3tasududuliilda ADL uanens
' 4 v
1 (P>0.01) @711 DMD 1inued19liod 1A s
aa ~ A o 9 o Y

N3eEda (P<0.01) AMstaFuiiudu 10% M1
Y ' Y a @ 9 (=) 1

Auustinazduae msaiuiwdulilinasons
asuuasved pH Tutivhadumivainualudn

@

Wadumemniin pH Lﬁnfuaﬁinﬁﬁﬂﬁmﬂgmmﬁﬁ
(P<0.05) 914 Table 1 tiag Table 2
namsiaTziauaimelasuzuo iy
iduneuasuasluddhanudr 1A DM, NDF,
ADF, ADL, CP itag DMD WAy 91.26, 10.41, 4.82,
2.19, 1.49 1@ 95.70 % audey 1MkHaaeandaseny
5199V WY HazAmE (2538) AnuSuTdu sl
A1 DM 110U 88.3 %, CP IMAY 1.4 % tag WTSR
(2010) #s10amniuduli¥a DM, NDF, ADF,
ADL 1@z CP 1M1 89.8, 9.1, 5.1, 2.0 1ag 2.1 %
awddy  Maramsnaaosluaid Wy DM,
NDF, ADF, ADL,CP ttaz DMD ¥03912713duLn
uazduneniin wasuulas llawsedvvesiudu
fasuaslymwaummalnsuzveaiuduiiaiy
adlAeuiimsniTn nazwudniloasuiudulian
DMD gan310muuedges (2552) mstasuiiudulu
1hsduaeiinaiin 1 pa da oz i
Tudihsduasasududu sildanududuves
vhaalufiansinanaannd liasy udmsiuiy
vod pH Saegluszduain 4.2 ilesnndaiisina
WSC (15001 brix) 1i8aned 115 UM Ive18311IY
wuafiSenguiindansauandn (Skerman  and
Riveros, 1990; McDonald et al., 1991) LiaZ21n
USuansafitlszifiuind pH 74 2 unanoad

= a Y ;’ d’l Y A o
N214.2 mﬂizmu'lmmq 2 qmmamuﬂlwwwmn

A A =) 2 a o/ Y o
wmmmwﬂunﬂizﬂumsmmuumu AUINUN

Q

I [ v
WEHUNNATIANUFUAINI 65 % A1 pH A1

H 4
4.8 naziwminiinNusugInd1 65 % nslial pH



KHON KAEN AGR. J. 39 SUPPLMENT : 48-52 (2011).

f1N114.2 (Haustein, 2003) uaziiotlsziiunmnin
NyIAIINEAYALNIIMEMNAINITUDY  Haustein
v
(2003) ag Zimmer (1980) WU 114 2 NUNAa09 1Y
[ a L% 9 Y A L% U
noszaumstasuwdy Idgunimnsnineglu

@

329UA (Good)
ayl

a o Y o Y A v Ao 4
ﬂ1§Lﬁillilutﬁu%1i‘ﬂwélf‘ﬂllﬂiJ’J@]‘El!!‘VN

A 2 ' y A 2 I Ao o v A
WU ﬂhlﬁ'ﬂ@ﬂ\lﬂlwnéuu@ﬂhl\iuuﬂﬁWﬂﬂJ 9 31N

o

64.98 % 1Az 65.95 % 111U 69.20 % Tudhavheduul

ag 70.44 % uas 71.72 % Lﬁmﬂu 73.73 % Glu"fh'l

whaduae dioasuiudusedn 0 % uaz s % iy

10 % ua I&Rinfiamnma Taelda pH Tuyn
9

sgaumaasuiudu deenin 4.2
fMveunw

/a o o o &
VDVBDUAUGUIIVYLAZWAIUIDINITAAD

1va¥ou (TROFREC) iaviudayunuive uay

a

s o

ﬂWﬂa‘]ﬂﬁlﬁ’Jﬁ’]ﬁﬂg AUTINHATAITAT NOIUIYAY

azainlumsise
Y a
19591904

o 4 a o
BT ATTUWAIL, DAY I1FTINING, NHAND AULIAY,
a 4 a o 4 a
gnined QIozwIAdTIA, Toma WU
a Yo Yy
wagnFaANT Inysie. 2538, Mgy
3| Y4 a @ o
Wuemiisdad. maImdelmans aug
INHATANAAS UHIINGSEVOULAL.
130 Taag. 2552. anFwavesmsaiuaInINama
Y 9 1 9 ' Y
nisdonanImueIdIvhesdutnazdune
@ @ o a a o a
NUNWUE IS 23585, Ientinus Usyan

AMNYIATTATUHIYU &N A

UNINRYVBULN.

51

a1fus a3, 2547. ivemisdadivadou
MﬁTaﬂﬂTﬁlﬂLﬂHﬂiﬁTﬁﬁ{ NIUNNL.

AOAC. 1990. Official Method of Analysis (15th Ed.).
Association of Official Analytical Chemists.
Arlington, VA.

Haustein, S. 2003. Evaluating silage quality.
Available  from  URL:  http://wwwl.
Agric.gov.ab.ca/$development
/deptdocs.nfs/all/for4009. Accessed May 25,
2008.

McDonal P., A.R. Henderson, and S.J.E. Heron. 1991.
The Biochemistry of Silage. 2" edition.
Chalcombe Press. Bucks, UK.

Orskov, E.R., F.D. Deb Hovell, and F. Mould. 1980.
The use of the nylon bag technique for the
evaluation of feedstuffs. Trop. Anim. Prod.
5:95-213.

Pholsen, S. 2003. Effect of nitrogen, potassium and
organic matter on growth, chemical
component and seed yield of IS 23585
forage sorghum cultivar. Thesis for the
Degree of Doctor of Philosophy. University
of Hertfordshire, UK.

SAS. 1996. SAS/STAT User’s Guide. Version 6.12.
Statistical ~ Analysis  System Institute,
Inc.,Cary, NC.

Skerman, P.J., and F. Riveros. 1990. Tropical
Grasses. FAO. Plant Production and
Protection Series, no. 23. Rome, Italy.

Van Soest, P.J., J.B. Robertson, and B.A. Lewis.
1991. Method of dietary fiber, neutral
detergent  fiber and  non starch
polysaccharides in relation to animal
nutrition. J. Dairy Sci. 74: 3583-3597.

WSTR. 2010. Nutrient requirements of beef cattle

Indochinese Peninsula. Department of



52 UAUINEAT 39 RUVWLAY : 48-52 (2554).

Livestock  Development, Ministry of

Agriculture and Cooperatives, Thailand.
Zimmer, E. 1980. Efficient silage systems. Forage

conservation in the 80’s (Occasional

Symposium No. 11). Thomas, C. (Editor).

Table 1 Nutritive value and pH of main crop silage of IS 23585 Forage Sorghum Cultivar (Sorghum bicolor L.

Moench) with different levels of cassava chip supplementation

Levels of cassava chip (%) Significant levels
Items SEM p-value

0 5 10 15 L Q C
DM (%) 33.30° 34.82¢ 38.18° 39.85° 0.40 0.001 ok ns ns
NDF (%) 65.75" 63.58" 59.61° 57.85° 042 0.001 ok ns ns
ADF (%) 41.15° 39.76 36.59° 3572° 0.57 0.001 ok ns ns
ADL (%) 6.03 5.35 5.26 5.24 0.34 0.46 ns ns ns
CP (%) 8.74" 8.43° 7.67° 6.86° 0.06 0.001 ok ok ns
DMD (%) 64.98" 65.95° 69.20° 69.36° 0.39 0.001 ok ns *
pH 3.83 3.78 3.81 3.80 0.02 0.169 ns ns ns

Different letters in each row indicate significant differences of DMRT at p=0.05

L=linear, Q=quadratic, C=cubic, ns=non significant, * = p<0.05, ** = p<0.01, SEM = standard error of means

Table 2 Nutritive value and pH of ratoon crop silage of IS 23585 Forage Sorghum Cultivar (Sorghum bicolor L.

Moench) with different levels of cassava chip supplementation

Levels of cassava chip (%) Significant levels
Items SEM p-value

0 5 10 15 L Q C
DM (%) 32.99° 35.15° 37.43° 38.89° 0.48 0.001 *x ns ns
NDF (%) 65.30° 64.38" 58.92° 55.64° 0.38 0.001 o * o
ADF (%) 35.43° 32.13° 30.76™ 29.29° 0.72 0.001 o ns ns
ADL (%) 481 4.61 4.68 4.61 0.29 0.95 ns ns ns
CP (%) 8.65" 7.84° 7.56° 7.15° 0.11 0.001 ok ns ns
DMD (%) 70.44° 71.72° 73.73" 75.32" 0.60 0.001 o ns ns
pH 4.04° 4.08a" 4.11° 4.13° 0.02 0.024 * ns ns

Different letters in each row indicate significant differences of DMRT at p=0.05

L=linear, Q=quadratic, C=cubic, ns=non significant, * = p<0.05, ** = p<0.01, SEM = standard error of means





