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Evaluation of metabolisable energy of ensiled cassava leaves and tenderstem

by in vitro method

Sasitorn Jorjong” Anon Pianudom Wanna Aungthong?

Abstract

The experiment was aimed to evaluate the metabolisable energy (ME) of ensiled cassava
leaves and tenderstem by in vitro method. A 3x3 factorial in completely randomized design was
arranged with three cassava varieties and three ensilage period and three replications each. Three
cassava varieties were used, i.e. KU50, Rayong 86-13 and CMR-33-38-48 and three ensilage period,
i.e. 7, 14 and 21 days. Such three varieties were planted in Mahasarakham province. Cassava leaves
and tenderstem is a by-product from cassava planting for 12 months of KU50 and Rayong 86-13
varieties, meanwhile CMR-33-38-48 variety was planted for 6 months. Those cassava leaves and
tenderstem were collected at the same time of cassava root harvesting. Gas production
measurements by in vitro method were conducted at Ruminants Feeding Standard Research and
Development Center, and the rest of trial was conducted at Mahasarakham Animal Nutrition
Research and Development Center from April to December 2019.

The results showed that cassava leaves and tenderstem from three cassava varieties and
three periods of ensile as follows; dry matter 23.77-26.87%, crude protein 15.40-19.63%, NDF
39.40-47.37%, ADF 35.58-41.38% and ADL 12.37-15.52%, pH levels were 4.35-4.75, hydrocyanic acid
concentrations 574.39-702.43 mg/kgDM, OMD 45.92-48.09% and ME 5.07-5.47 MJ/kgDM. Period of
ensilage had no effect on nutritional values, pH levels, hydrocyanic acid concentrations, OMD, and
ME (P>0.05). However, cassava variety influenced on such values but not effect on NFC and ADL
(P>0.05). Variety and period interactions were affected on percentages of DM, CP and ash (P<0.05).
In addition, Rayong 86-13 indicated the greater values of ME at 5.47 MJ/kgDM than KU50 and CMR-
33-38-48 with 5.07 and 5.08, respectively (P<0.05)

Keywords: ensiled cassava leaves and tenderstem, metabolisable energy, in vitro method

Registered No. : 63(2)-0214-125

YMahasarakham Animal Nutrition Research and Development Center, Chiangyuen, Mahasarakham.

ZRuminants Feeding Standard Research and Development Center, Muang, Khonkaen.
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Rep. 9 9 9 9 9 9 - - - -
DM,% 26.87° 2377  2467° 2510 2521 2512 0281 @ * ns *
CP,% 19.63° 15.44°  1540° 1756 1631 1661 059  * ns *
Ash,% 7.28° 7.31° 8.58° 7.87 7.52 778 0168 @ * ns *
EE,% 5.42° 4.62° 5.02% 4.93 4.94 519 0128  * ns ns
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HCN, 574.39°  642.15® 702.43° 59387 662.64 66246 28217 @ * ns ns

mg/kgDM
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Ash,% 770 6.97° 747 7.23™ 6.97° 773 867 8.63° 8.43°  0.168 * ns *

FLAUANLLLIUBUNTENYS (@ b ©) ATURAAUTIAIULANANSAUNISEDRNSEAUANUTDITY 95 Wasdus: SEM = standard error of the mean:;

ns= no significant difference; * = P<0.05; Rep=replication; V=variety; P=period
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Amasnuliuszlevilavaslusivdusvdminiinlae3snaiesufinnis

1

TuffudUenamdnanmg 3 fugAeiuginunsAmans 50 Nugszed 86-13 uaznug CMR-33-38-

9 9

48 waESTeEN1SNIN 7 14 waz 21 YU tumeasulasisiaunianuiiseeznisuiinliiinanausuiu

1 % 1

NaHARWAE OMD ME uag NEL Miindu (P>0.05) udwusiinasdoafanann AuAadiiadunulugig
20.24-23.42 ml/200 mgDM §iA1iade 21.07 ml/200 mgDM Wugsveas 86-13 WA wandnuwiawiniy

[

23.42 ml/200 mgDM kAN AN ATUN UG CMR-33-38-48 (20.54 ml/200 megDM) UagWug

]

nNuASANERS 50 (20.24 mU/200 mgDM) (P<0.05) waziilethaufaildunfiuin OMD ME wag NEL

! v 6 LY

WUINUGIZED9 86-13 1A OMD waNHNEBANUNUG CMR-33-38-48 (P<0.05) il liunne1an1eada

3

% 6 s

fuiuginunsanans 50 IneA1 OMD Wugseeas 86-13 WugiNuAsA1ans 50 Wazhug CMR-33-38-48

q

fifwiniu 48.09 47.27 war 45.96 Wosludnuaidiu A1 ME waz NEL wuimiugszees 86-13 fianga
LANANNERRAUNUSNYATAIEAT 50 wagiug CMR-33-38-48 (P<0.05) WARUGINEATANEAS 50 Uag
WG CMR-33-38-48 fAnliunnaneiunieada (P>0.05) A1 ME way NEL vediugszend 86-13 fan 5.47
LAy 2.85 MJ/kgDM uadu (m15199 3) ievinsiSeudeulufiudendminuas o sdn

INTIVIUVOILNTINTIULAZAUY (2559) Anwrlung1em1sdnd 4 vtalaunng1lin wgunalnan

Y aada | Y = 1 U = ¥

weNidLe Lagng@nSenuimalsinauia OMD uay ME dagendnlulududiugndadn S

o o

Tulusfudgndaasdgaamidavuggendt (i3l 1) TnenuauAaainvgiemnsdnideieglyag
37.27-40.94 ml/200 mgDM Tuwauzitlusfudrusudmsinnuegluga 20.24-23.42 ml/200 mgdM 3+
danaliian OMD way ME Tulutudrusndamindadnitlungnomsdns uenaniisienuvenssan
uazAmy (2551) Adnwilungemisdnifiony 30 45 uag 60 Ju 31w 11 vlialdun najAddag

neInTuLnda Mg @nluans nednuuaides ve1dnse v ulesuase verlua waunelnan
a1

W3 waznell a¥mIIRY WUA1 OMD eflutag 54.6-685 Wesldud waz ME 7.25-9.05 MJ/kgDM

ISP a0

FadlangenIhuludiudendmdn fadinluludfudendmdnasielusiugeniiuagilen NDF ADF ¢

Y

nimnemisdnd uililesnlusiudUendandiniivsunadniunganimgomsdnd uenaniuludiu

duzndadirounudunuiudsealdandinisilduszlosdveslasuzlaegdunidls wiududuaisnd

luanalvgy waz lassasidudou Janiuzidunsadoudsalanuluduiivnaieviln Fearsiaziiod

u
Aatulu a9y Waen s1nwaziln lneunfazineintulusiuduasusenaulusiu-unuiy unusuie
wnufiuannifuly esfinadudenisgesldvesqdunidlunszimizgau Barry, 1989) Weinduwauiain
a1suszneulndiludeluiinasesfunidlunseimizgiuu (McSweeney et al., 1999) 31n31891UVBY

Reed (1995) wuinn1sidunuiuluainisiseau 5-9 Wasibusdswananistesldvataimisialoanas

Tnglufinasonsdudinsinnuvesuafiseuazosnguiililddendiaulunszimzmdn
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M19197 3 n1sdeslavadunieing wazndenulilsslevilavedlududusndminlaeiamig

WosUuRng

518073 Tugiudenas segnin SEM  P-value

nRsAans  seees  CMR-33- 7 14 21 g szwemdn VP

50 86-13 3848 ()

Rep. 9 9 9 9 9 9 - - - -
**Gas 20.24° 23.42°  2054° 2079 2045 2097 1174 @ * ns ns
OMD,% 47.27% 48.09° 4596° 4676 4592  46.63 1270  * ns ns
ME, 5.07° 5.47° 5.08° 5.10 5.08 515  0.064  * ns ns
MJ/kgDM
NEL, 2.56" 2.85° 2.57° 2.58 2.57 262 0085  * ns ns
MJ/kgDM

T
o v o

FaURULLIUBUTSNYS a b ¢ MAUTrsTudinuuAnsefusaiRnseRuALEou 95 Wesidus:
SEM = standard error of the mean; ns= no significant difference; Rep=replication; V=variety; P=period
* = P<0.05; ** = ml/200 mgDM; OMD=organic matter digestibility; ME=metabolisable energy; NEL=net energy

for lactation

dgunaninaasg

o

TusudugndadildlunisfnuadsdGunanassldainnisgniuddendaluiuiifmta
uarsa ngluguddendsiivnlfiduduvedluuasaduiudsonaunauidudiaalaedsiu
fanaildlenarilufinegusznounie 3 WugAoinuasAEAS 50 Se8ad 86-13 Uay CMR-33-38-48 Wag
JEUYDINIININ 3 SrevAe 7 14 way 21 Tu wSunuginunsAans 50 waviugsvead 86-13 fia1gnis
AUl 12 ieundanisugn dusiug CMR-33-38-48 (Hustugiivanzdmiuugnudsund) fengms
Auiendl 6 lieundanisgn anmismaasamuitszeznisvinlifinasenaamislavugiagel OMD
ME wag NEL WANUINRUGINafoAIRINGaT7 Lagnudnanasiuseninaiugiazsseen1snindoningui
TUshuuazian

anurslnvuzveslusiudwendaindlusfuiade 1638 wWesidud NDF ADF fidn 44.71 uay
39.27 Wesidudnuaiu Tulfuduzndmindaniugatis 14.13 Wesidud A1 pH 4.54 wazUsununse
lalasleenila windu 639.66 adnTusieflaniuwnis vin1susediudl OMD ME wag NEL veadludiu

dlgndamdingedgnisiesufuinig Tududsndminiuginunsaans 50 Wugszead 86-13 uaviiug
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v aAa

CMR-33-38-48 wuszagnsvdnlafidvanawsiugiudusndadidninasearinguis WWsiuuazidn lu
ffuduzudanin da1 OMD eglutag 45.92-48.09 Wesidud A1 ME oglutyas 5.07-5.47 MJ/kgDM fin
NEL 2¢luti9 2.56-2.85 MJ/keDM lagiiugszeas 86-13 A1 ME uaz NEL 11U 5.47 uaz 2.85
MJ/kgDM geniniuginumsmans 50 uag Wug CMR-33-38-48
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