http://www.mekarn.org/procKK/pres.h

Use of Cassava as Animal Feed http://www.mekarn.org/procKK/pres.htm

Potential of cassava in integrated farming systems

T R Preston

University of Tropical Agriculture Foundation,
Chamcar Daung, Phnom Penh, Cambodia

Abstract

A considerable amount of new research informatlmuathe use of cassava as animal feed is becawaitable from
ongoing research in Vietnam, Thailand and CamboBi@viously, cassava has been characterized ‘&xgloitive” crop,
destructive of sail fertility. However, when casaas grown as a component of a farming systemhistwlive stock and
crops are closely integrated, its capacity to f@Xpthe nutrients in live stock manure becomeshiable asset.

Cassava can produce very high yields, especialyaiéin (up to 4 tonnes/halyear), which make iideal element for
taking advantage of live stock wastes. The resmétsencouraging and lay the basis for future rebesnd development
activities that promise to have a major impactapical farming systems.
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Introduction

The role of cassava in integrated farming systeneoisely linked with two major issues that must be
addressed in the course of this century. Theifisste is the need to control global warming which,
according to one authority (ref..2001), will requiralving the present rate of consumption of fdsgil in
order to stabilize atmospheric concentrations di@a dioxide. This is possible if we have the wall
make optimum use of natural resources, the mosbiitapt of which is solar energy. There is more than
enough energy coming from the sun to cover our siéwdood and fuel (Figure 1). The second issubé
need to improve the environment and to reduce pofiu The question then is: how can the cultivatio
and utilization of cassava become a part of thealstrategy?
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Figure 1: Annual flows of energy from the sun and the quattifixed as biomass and food
compared with known fossil fuel reserves and anenalgy consumption

Cassava as a dual purpose crop

Cassava has one important characteristic, namafyttban be managed to maximize production of
carbohydrate (in the form of the roots), or protelry harvesting the leaves. For root producti@growth
cycle is from 6 to 12 months at the end of whioh éintire plant is harvested. When maximum protein
production is the aim, the foliage is harveste® &t 3 month intervals by cutting the stems atd®@a@ cm
above the ground thereby encouraging the plarg-t;wow. In this case the roots act as a nutriesgnve to
facilitate the re-growth of the aerial part. Thisgess can continue for 2 to 3 years if the nutsiexported
in the leaves are recycled as fertilizer. Dualpmse production systems are also possible whemdwpo
two harvests of the leaves are taken before the ®allowed to continue the normal developmerthef
roots.
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Figure 2: Biomass yield from different ecosystems (Sourca:nkondy 1970)
Cassava as a perennial forage

In tropical ecosystems, the cultivation of pereharaps is the most efficient way to fix solar egpein the
form of biomass (Figure 2). Thus the managemenas$ava as a perennial forage is one way of reapgpn
to the need to use solar energy more efficief@yowing and using cassava as a perennial foragdinstas
proposed by Moore (1976) based on observation$2dt @ Colombia (Moore 1976). High yields of
foliage were obtained when cassava was managedeasigperennial crop with repeated harvesting ef th
foliage at 2-3 month intervals. This idea was taldp in the Dominican Republic by Ffoulkes andsRye
(1978) who showed that the fresh foliage could $eduas the sole source of protein and fibre for
supplementing a liquid diet of molasses-urea ftiefang cattle. Growth rates were over 800 g/day a
were not improved when 400 g/day of additional doyan meal was given. However, although successful
at the level of the animal the system could nosustained agronomically. Yields of foliage felpidly

with successive harvests and were negligible byaheh harvest, due to a lack of appreciationhef heed
to return to the soil the considerable amountstobgen and other nutrients removed by repeated
harvesting (T R Preston, unpublished observations).
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Figure 3: Cassava foliage is a better source of bypassipribtan sweet potato vines in a
cattle fattening diet based on ad libitum molasses(Ffoulkes and Preston 1978)

More recent research, first in Vietnam (Prestoal @000) then in Cambodia (San Thy and Preston 2001
unpublished data), has demonstrated that the aaptawt can be maintained as a semi-perennialdorag
crop for at least 2 years provided there is héantilization either with goat manure (Figure 4)vaith the
effluent from biodigesters charged with pig maniHigure 5).
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Figure 4: Fresh foliage yields of cassava managed as a samivpial forage crop with repeated
harvests at 50 to 70 day intervals and fertilizétth fresh goat manure
(20 tonnes/ha/harvest) (Source: Preston et al 2000)

4 van 9 1/09/2007 16:4



5van 9

http://www.mekarn.org/procKK/pres.h

30 4

254 [

204

15 4 —

tonnesfha'hanest

10

N'b'bh@fb”k%q,{(},\'\@@ﬁg

Harest number

Figure 5: Fresh foliage yields of cassava managed as a samampial forage crop in Cambodia with
repeated harvests at 50 to 70 day intervals atitiZed with biodigster effluent

(100 kg N/harvest) (Source: San Thy and Prestod 20@published data)

Cassava and manure recycling

In countries with industrialized agriculture theplbsal of manure from large scale livestock unitsted
close to urban areas has become a major problemp(N2001). This situation is exacerbated by the
restricted growing season in temperate latitudesrevindustrialized livestock production is concated.
For example, in Germany the maximum amount of gérothat can be applied as manure is only 170 kg
N/halyear. Tropical counties with year-round growtiential do not have this problem. Livestock nranu
is a major asset and crops such as cassava atdecaptaking up as much as 1000 kg N/ha/year énfolnm
of fresh livestock manure or effluent from bioditges (Preston T R, 2001 unpublished observations).

The processing of livestock manure in biodigestessilts in the conversion of much of the organic
nitrogen to ammonia (Khieu Borin and Preston T RZQnpublished data). This makes the biodigester
effluent a potentially better source of plant nents than the manure from which it is derived. Data
support of this hypothesis was reported by Le Hau1998) who showed that the effluent supported
higher yields of foliage with a higher protein cent than the raw manure (either from cattle or)piged

to charge the biodigesters.

Cassava as a source of biomass energy

Irrespective of whether cassava is grown for radbrage production, a considerable part of theriaiss is
present in the stem. Some stem material is neesledtangs for re-establishing the crop, howevédremit
is grown as a perennial forage this requirementush reduced as the plant will continue to produme
the same root stock for at least 2 to 3 years,igeavthere is an adequate supply of nutrients.

The cassava stem is a potential source of enedyhas been used successfully as a fuel source in a
downdraft gasifier (Dinh Van Binh and Preston, upihed observations). Cassava as source of tuel (t
stems) and protein (the leaves) is a logical compl& to energy-rich sugar cane in a co-generatistes
to provide energy and animal feed (Table 1) froghHiiomass crops.
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Cogeneration: electricity and feed

from sugar canc and cassava

Cane/ha’'yr | Cassava’ha’

¥r
Biomass, tonnes 190 120
Electricity, kwh 61,920 37,840
High test molasses, 16
tonnes
Leafl meal, tonnes 3
Protein, tonnes 2.24

Table 1: Potential for production of electrical energy fiasification of residual fibre
from sugar cane and cassava) and feed energyratainp(high test sugar cane molasses
and dehydration cassava leaves) in a co-genersygiam

Cassava foliage as animal feed

Recent work in Cambodia has aimed to evaluate vas&aa protein supplement for cattle and goas (th
fresh foliage) and pigs (the ensiled leaves). [alter aspect is discussed by Ly and RodriguezXRb0a
companion paper. In contrast with the cassavams@aogramme in Thailand, which is mainly based on
production and utilization of cassava hay for drgson feeding (Wanapat 2001), in Cambodia the esigppha
is on use of the fresh foliage on a year-roundsh&sults from feeding fresh cassava foliage as a
supplement to Brewer’s grains for goats are sunmedrin Figures 6 and 7. There were positive &ffet
the cassava foliage in reducing nematode worm Imgr{feigure 6) and in supporting growth rates (Fegur
7). For cattle the emphasis is on the use of tesaza foliage to supplement untreated rice straav as
fattening system for local Yellow cattle. The rdswdre encouraging, especially when the cassawgéol

was combined with a single drench of vegetablataihe beginning of the fattening period (Figure 8)
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Figure 6: Effect of tree foliages on nematode infestatiogdats
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Figure 7. Effect of tree foliages on growth rate of goats
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Supplementing rice straw with cassava
foliage and a single oil drench for local
cattle in Cambodia (all had urea-minerals)
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Figure 8: Supplementing rice straw with cassava foliageasthgle oil drench
for local cattle in Cambodia (all had urea-minsgyal

Conclusions

A considerable amount of new research informatlmouathe use of cassava as animal feed is becoming
available from ongoing research in Vietham, Thalland Cambodia. Previously, cassava has been
characterized as an “exploitive” crop, destructi¥solil fertility. However, when cassava is groviaa
component of a farming system, in which live staokl crops are closely integrated, its capacity to
“exploit” the nutrients in live stock manure becaaevaluable asset.

Cassava can produce very high yields, especiallyaitin (up to 4 tonnes/halyear), which make itckal
element for taking advantage of livestock wasté® results are encouraging and lay the basisfard
research and development activities that promigete a major impact in tropical farming systems.
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