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- Asian-Australasian Association of Animal Production Societies
"5
%cope of AAAP: AAAP is established to devote for the efficient animal production in the
sEn-Australasian region through national, regional, international cooperation and academic
@ferences.

=

%rief History of AAAP: AAAP was founded in 1980 with 8 charter members representing 8
Lg}ll'ie.\’-lh'(%é‘ are Australia. Indonesia. Japan. Korea. Malaysia. New Zealand, Philippines and
&land. Thgh, the society representing Taiwan joined AAAP in 1982 followed by Bangladesh in
Papua New Guinea in 1990. India and Vietnam in 1992, Mongolia, Nepal and Pakistan in
. Iran in.g’.OOZ. Sri Lanka and China in 2006 . thereafter currently 19 members.

O

)

o

Q 8 5
&lajor Acgivities of AAAP: Biennial AAAP Animal Science Congress. Publications of the

Fsian-Austradasian Journal of Animal Sciences and proceedings of the AAAP congress and
g mposia an% Acknowledgement awards for the contribution of AAAP scientists.

i s1jn3 PAIOZYAINGSs 3o KoiBogPs dignBus BubID|Iq 'L

Orga nizgion of AAAP:
- Preside@t: Recommended by the national society hosting the next biennial AAAP Animal
Science (g-émgress and approved by Council meeting and serve 2 years.
- Two Vice Presidents: One represents the present host society and the other represents next
host socigy of the very next AAAP Animal Science Congress.
- Secretafy General: All managerial works for AAAP with 6 years term by approval by the
council
- CounciPFMembers: AAAP president, vice presidents, secretary general and each presidents
or representative of each member society are members of the council. The council decides
congress‘§enue and many important agenda of AAAP

=

ujngeduaiu Uop uoywnjundusL oAU}

Office of AAAP: Decided by the council to have the permanent office of AAAP in Korea.
Gurrently # 909 Korea Sci &Tech Center Seoul 135-703. Korea

wis

% Official Journal of AAAP: Asian-Australasian Journal of Animal Sciences (Asian-Aust. J.
Anim. Sci. ISSN 1011-2367. http://www.ajas.info) is published monthly with its main office in
T Korea

upnJodp

<> Current 19 Member Societies of AAAP:

ASAP(Australia), BAHA(Bangladesh), CAASVM(China), IAAP(India). ISAS(Indonesia).
AAS(Iran).  JSAS(Japan). KSAST(Korea). MSAP(Malaysia). MLSBA(Mongolia).
NASA(Nepal). NZSAP(New Zealand). PAHA(Pakistan), PNGSA(Papua New Guinea).

=

114y upsiinuad

Z

@K‘AS(PMH}W%S), SLAAP(Sri Lanka), CSAS(Taiwan), AHAT(Thailand), AHAV(Vietnam).
Q
§g<> Previo@Venues of AAAP Animal Science Congress and AAAP Presidents
Q
§ I lﬂ)%) Malaysia | S. Jalaludin I 1982 | Philippines V. G. Arganosa
2 I 198> | Korea In Kyu Han v 1987 | New Zealand | A. R. Sykes
g [V 199D | Taiwan T.P. Yeh VI 1992 | Thailand C. Chantalakhana
3 |Vl 1994 | Indonesia | E. Soetirto VIII | 1996 | Japan T. Morichi
8 |[IX [2080 | Australia [J. Ternouth X 2002 | India P. N. Bhat
3 [XI 2(& Malaysia | Z. A. Jelan XIT 12006 | Korea [. K. Paik

X1 | 2008 | Vietnam N.V. Thien XIV | 2010 | Taiwan L.C. Hsia

| XV | 3(_@ Thailand C.Kittayachaweng B

+ AAAPis ngual opportunity organization
+  Copyright®: AAAP

INTESSESYAN (S
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Effect of Age at Harvest on Whole Cassava (Manihot esculenta) Silage Qualities

Despal, D. A. Lestari, I. G. Permana and P. Hidayah
Department of Animal Nutrition, Bogor Agricultural University, Bogor 1668, Indonesia

Improving local feed resource is a growing concern. Cassava is one of Indonesian local feed
resource that can be grown in almost all of Indonesian region. However, because of its
competitive use for human consumption and fuel production, and its high cyanic acid content,
as \\@as its seasonal availability. therefore, utilization of the whole crop and conservation
technigue should be applied. So far, there is limited information available about the age at
harvest of the plant to produce the best quality of its whole crop silage. The study was aimed
to co%pare 7. 8 and 9 months of age at harvesting time of cassava plant on whole crop silage
qualit%s produced. The qualities were compared based on their physical (color, odor,
moistare, texture, and spoilage). ensiling (pH. DM, VFA., DM losses. CP, N-NH;, CP
dcgra@ition. WSC used. HCN and fleigh point) and utility (in vitro rumen fermentabilities
and d%radabiiities) characteristics. Two kg of well mixed chopped sample of each the whole
plant%vere ensiled for 5 weeks anaerobically in three fold 35 x 50 cm polyvinyl bags silo at
room Femperature. The experiment was designed completely random and each treatment was
rcpca%d thrice. Ensiling process reduced HCN content of the silage by more than 60%.
Hary egting cassava plant at 8 months of age gave the best whole cassava plant silage quality
(best Physical characteristics. higher fleigh point as well as in vitro rumen digestibility).
Becatgc of its low CP content. solely diet in ruminant should be avoided.
vy

o
Key @ords: Cassava, Crop age, Local feed, Silage
INTRODUCTION

Comparing high feed import to the potential ot Indonesian agriculture to support feed security
in Indonesia shows that Indonesian local feed resources such as cassava have not been use
optimally. In 2011, Indonesian cassava tuber production reached up to 22 million ton (Deptan,
2011). The problem with cyanic acid (HCN) content of cassava and its competitive use as
food and fuel may be some of the reason for the situation. There is a need to reduce HCN
content as well as improve its feed competitive advantage so that it is safe for use as animal
teed wnmerciall)‘.

Ensiclgg technique has been used to conserve feed for years. The technique has been proven
to lower HCN content of ensiled feed. Improvement of cassava feed competitive advantage
mighebe done by increasing the proportion of the plant used in animal ration such as whole
plant=knsiling whole plant cassava is hoped lower the HCN content of ensiled cassava as well
as imﬁéove its feed competitive advantage.
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As proportion of cassava plant such as leave, stem, tuber change with the age, nutrient content
of whole cassava plant will also be influenced. At age of 6 month, the leave proportion is
optimum: the proportion will then steadily decrease after 7 month ot age (Sudaryanto. 1990).
So far only limited information is available on the optimum age at harvesting of the cassava
plant to produce the best quality of whole cassava silage.

The study was aimed at finding the optimum age of cassava plant harvesting on the nutrient
content and physical, fermentative and utilities characteristics of whole cassava plant silage

produced.

MATERIALS AND METHODS

sen (D)

The r%earch had been conducted in June 2011 to February 2012. Cassava plants of known
age wire collected periodically from a farmer plantation in Ciawi District of Bogor Regency.
Total #ix ration (TMR) as a control were formulated and mixed. The ration consisted of 50%
naturé_grass, 15% cassava extract meal, 7.07% corn meal, 15.73% coconut oil meal, 10.49%
SO_\‘be;] oil meal. 1.24% dicalcium phosphate (DCP). and 0.47% calcium carbonate (CaCO3).
Cassaga plants used in this experiment were harvested from 7. 8 and 9 months of age. After
harve&ing, leaf. stem and tuber part of the plants were separated and weighted. All
compgnent of the plant were then manually chopped to about 1 ¢m length and then mixed
homo@eneously. Two kg of the mixed component plant were fed into three fold 35 cm x 50
cm p@_\'vinyl plastic bag silos. The airs were removed by compacting and the silos were
mpidlg'sealed with plastic tape. The Ensiling were let for 5 weeks at room temperature.
g

Chm!@teristics of cassava plant used in the experiment were observed including weight of
each :Eflant component, dry matter (DM), crude protein (CP), HCN and water soluble
carbohydrate (WSC) contents of the whole plant. Physical (color, odor, texture, moisture and
spoilage), fermentative (pH. DM, VFA., DM degradation, CP, NH;, HCN, WSC and fleigh
point) and utilities (in vitro organic matter and protein ruminal fermentabilities, and DM and

OM digestibilities) characteristics of silage produced were also determined.

Proportion of cassava plant component was calculated after separating and weighting leaves,
stem. tuber and comparing to the total weight of the plant. Dry matter and CP contents of
cassava plant were analyzed according to Neumann and Bassler (1997) procedures. Water
mlul@carboh)‘drates were determined using Phenol method (Singleton and Rossi, 1965).
\\'hi{% HCN content of cassava plant were measured using APHA (1985) method.
@)

Physical characteristic of silage was described for its color, odor, texture, moisture and
existmie spoilage. The value of | to 4 was given for the worse to the best color, odor, texture
and #pisture of the silage produced as compare to the plant material. The amount of
contdminated silage was weighted to calculate the proportion of spoilage silage.
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The pH value of silage was measured using calibrated Hanna pocket pH meter. Silage DM
were measured using oven heat method, while. crude protein content were analyzed using
micro kjeldahl method according to Neumann and Bassler (1997) procedure. Concentration of
silage VFA's were measured using steam distillation method of the same supernatant sample
that have been used for pH measurement. Silage dry matter degradation (DMD) was
calculated as proportion of DM loss to the material DM. Ammonia concentration in silage
was observed from the same supernatant sample as used for pH and VFA. The concentration
was determined using micro diffusion Conway (General Laboratory Procedure, 1966). The
proportion of protein degraded was calculated from the proportion of CP material that has
beenwened into ammonia. WSC and HCN contents left in the silage were determined
using the same procedure with determination of WSC in plant material. Fleigh point (FP)
gradegfsilage based on DM content and pH value of the silage (Oztiirk et al., 2009). The point
was cgrculated according to formula: FP =220 + [(2 x DM (%)) — 15] — [40 x pH], where FP
Ll@l]Otg values between 85 and 100. very good quality: 60 and 80. good quality: 55 and 60.
modeeate quality: 25 and 40. satistying quality: <20. worthless.
x

Rumi%l fermentabilities of organic matter to produce VFA and protein to produce NH; were
dererlﬁ'\med from supernatant after in vitro incubation ot silage sample in buffer-rumen liquor
for 6 % While DM and OM in vitro digestibilities were determined according to two stage
mc[hdi:?gs by Tilley and Terry (1963).

149

The egperiment was completely random designed with 4 treatments (TMR. 7, 8 and 9 months
age af harvesting) and 3 replications. Data were analyzed using ANOVA and significant
diﬂ‘er@t between treatments were subjected to contras orthogonal test.

Q

= RESULTS AND DISCUSSIONS

Cassava plant properties

Proportion and DM, CP. WSC and HCN contents of the plant were shown in Table 1.
Ensiling might change properties of the plant. however, the silage properties pretty much
depend on the properties of the plant material. The table showed that the older the plant, the
lower leave and the higher tuber proportions of the plant have. DM content increased with the
age. while CP, WSC and HCN contents decreased.

Tablw. Cassava plant properties
V.Gi

- Plant proportion (%) DM . WSC HCN
[ 1'@;1%@11[5 - CP (%)

Stem Leaves  Tuber (%) (%) (ppm)
MR - " . 45.29 20.83 13.88 13.56
7 mopths 35.82 19.94 4424 28.14 7.87 18.82 3496.76
8 mofiiys 35.66 12.99 51.35 34.50 6.98 16.37 1933.40
9 mo@]s 34.96 12.09 52.95 35.18 5.71 11.56 858.64
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Started from 7 month age of harvesting, the cassava plant has shown a good material
characteristic to be ensiled (Parakassi, 1999). However, HCN content of the plant material
were above normal level that can be tolerate (500 ppm) by ruminant (Sandi et al., 2010),
therefore pretreatment are needed. Crude protein content of the plant material less than 7.9%
which shows value below ruminant requirement. Water soluble carbohydrate content in the
plant material more than enough (> 10%) to provide material for lactic acid bacterial (LAB)
to produce acid and lower the pH value of during ensiling (Parakassi, 1999).

Characteristics of whole plant silage

Ph)@. fermentative and utilities characteristic of whole plant silage compare to TMR are
shownrin Table 2. Physically whole plant cassava silages (WPCS) were better than TMR
silage%\lo spoilages were found in the WPCS but in TMR. High DM content of TMR (>40%)
might%taused difficulty of compacting which lead to the present of oxygen during ensiling
(Szmd$e1 al., 2010). However, the percentage of spoilage silage in this experiment was lower
than that was found by Lendrawati (2008) on corn silage based TMR (7.64%).

x

F\uoxaino to Wilkins (1988). treatment 7 and 8§ months produced better silage pH in compare
to 9 n:nonths and TMR treatment. The lower pH value of treatment 7 and 8 months might be
LdU\La by ideal DM content and high WSC content which provided better material and
eny 11‘6_'Qmem for BAL to grow and produce lactic acid (Despal ¢r al.. 2011). Although TMR
had h%h WSC content. only very small proportion of it have been used by BAL. High protein
LO]HCI% of the TMR might also caused higher buffering capacity in the medium which lead to
hwheg pH wvalue. Dry matter degradation was not significantly different between the
treumgnts (< 11%) but lower than 16% that was found by Sumarsih and Waluyo (2002).
9

Concentration of ammonia in TMR (4.30 mM) and 8 months (4.23 mM) treatments were
significantly higher than 7 (2.2 mM) and 9 months (2.08 mM) treatments. Ammonia
concentration of less than 50 g/kg total N (~2.94 mM) were categorized by Zamudio et al.
(2008) as good quality silage. Because of higher CP content in TMR material in compare to
whole plant cassava material then percentage of CP degraded from TRM (3.94%) was lower
than whole plant cassava (> 7.31%)).

Although ensiling could reduce more than 60% of cyanic acid content of WPCS (Man and
Hans, 2002). however, HCN concentration found in treatment 7 and 8 months were still above
sa‘rchvel for ruminant consumption. There is a need to let the silage open for a while before
fed fhem to ruminant. Although FP of the silage statistically different. but the point (> 85)
show€dl that all silage produced were in very good quality (Oztiirk et al., 2009).
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Table 2. Characteristics of whole plant cassava silage

Parameters TMR 7 months 8 months 9 months
Physical characteristic
Color et Ft ++ +++
Odor S i ++++ H=t=F i
Texture - +++ +++ F4+
Moisture +++ +++ 4+ +++
Spoilage 1.158% - - -
Fermentative
charabtristic
pHg 4.53 +£0.08 421 +0.08 429 +£0.22 4.54 £ 0.04
DMF (%) 43.30+£2.34°  2631+046° 32.56+031" 3270+ 1.07°
Sikgze VFA (mM) 536+5.12°  58.02+11.82" 17.06+£591° 51.19+10.24°
D ”degradation (%) 10.88 +3.45 9.75+2.01 1096+ 1.18 9.32+2.68
CPE%) 20.53+£5.24° 7.36+0.42° 6.91 + 0.80" 5.99+0.77°
Sila’r_&ge NH; (mM) 430+£021° 222 £039" 423 £030° 2.08 = 045
CP®egradation (%) 3.94+1.05"  8.54+1.093 1421 +2.44% 731 +0.89"
Wi;if (%) 13.27 + 0.80" 6.30 + 2.64° 12.29 £ 2.54° 5.44 +0.72°
H(% — 13.56 £ 0.63" 829.86# 680.501i 326.94li
(g 13.66° 34.62° 46.48°

T
FEs

Utilitig;s characteristics
Rugﬂnal NH; (mM)
RL@iﬂ&llVFA (mM)

DNED(%)
OMD(%)

120.72 + 4.69°

9.96 + 0.86
106.55 + 9.64°
67.54 £2.87°
62.91 £ 10.25"

89.34 + (0.92"

8.96+ 1.21

111.88+1.11°
70.25:%1.31°
70.47 +2.14°

101.83 + 0.63"

9.44 + 0.83
12321 = 6.65°
77.10 £ 4.32°
77.79 £ 4.77°

102.13 £ 2.14°

830+ 1.83
93.21 + 10.86"
77.43 + 0.35°
77.96 + 0.25°

Note: Different superscript at the same row showed statistically different (p < 0.05); + = less desired

and ++++ = most desired physical quality of silage; DMD and OMD = dry matter and organic matter

digestibilities.

In vitro utilities test of the WPCS showed that the silage produced were fermentable and

highly digestible for ruminant. Digestibility ot 8 and 9 months treatments silage were higher

than others. Increasing proportion of tuber and reducing proportion of leaves might cause this

condition.

vy
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