Vil. RESULTS AND EXPERIENCES CONCERNING
ANIMAL PRODUCTION AND THE UTILISATION
OF LLOW QUALITY FORAGES

7.1. Review of the general context

The objectives and production methods in the majority of developing
countries in the tropics are quite different to those in temperate countries with
developed economies. In addition, feed for ruminants in these countries
generally relies upon low quality forages with the further constraint that these
are normatly only available during certain seasons. Resulting rates of animal
production are thus weak or only moderate. To envisage high production
levels implies recourse to important amounts of feed concentrates which are
often imported and expensive. Such production systems are not realistic. The
basic objectives of these countries are likely to be better expressed as follows:

» to maintain the weight, or even the very survival of the animals through
the dry season,

« to ensure the draft animals are in a condition to be able to undertake work
at the start of the cropping season,

« to reach modest but realistic milk production figures for each cow
(increase of one to two litres per day),

« to obtain beef cattle showing a weight gain of the order of 300 to 600 g/day.

The objective of this Chapter is to demonstrate how, through the use of
techniques to increase the feed value of low quality forages, one may
contribute towards achieving these objectives.

A number of case studies concerning more intensive animal production
systems will be presented (from North Africa, the Near East, China, ... where
livestock and cereal production are well integrated) where these techniques
can be of interest for certain categories of animal.

The improvements allowed through use of these techniques must always
be well reasoned so as to remain both realistic and economic from a
nutritional point of view.

7.2. Use of mulitinutrient blocks
7.2.1. Case study resuits

Farmers are generally unanimous in remarking upon the positive effect on
their animals when these regularly receive multinutrient blocks over a period
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of sufficient length (several weeks). A summary is presented below
concerning the observations remarked on by farmers practising both crop and
livestock production in Tunisia, Niger, Cambodia and Laos:

2) An increase in appetite of the animal, which translates into improved
intake of low quality forages and/or the length of time spent pasturing.
Women from Niger (Dosso Department, Tibirt Sector) report that their sheep
even eat groundnut husk which was normally refused previously. Women
from Cambodia (Kandal Province) observe that their cows are less selective
when pasturing. A similar situation exists in Northern Tunisia (the zone of
Aln Draham) in the forest shrub which is much better exploited by goats who
“fall upon” the multinutrient blocks after their return from pasturing.

b) An increase in the amount of water consumed, probably due to the
increased ingestion of minerals but also to the total amount of dry matter
ingested.

¢) A good maintenance of liveweight throughout the dry seasom and
improvement to the general condition of weaker, thinner animals.

d) Improvement to the animal’s fleece or hide, which becomes more
brilliant.
¢) Improvement to the work capacity of the draft animals.

f) The animals stop licking each other and licking stones, the soil, walls and
stop searching to eat plastic, rags and bones. This licking habit is often due to
mineral shortages, mainly salt and macro-clements which are supplied in the
multinutrient blocks.

7.2.2. Effects on intake and performance

The main effect of feeding multinutrient blocks is to increase the intake of
low quality forage. This is highly significant. If one examines the combined
results presented in Table 21, one notices that the average increase in intake
for cereal straw (rice or wheat) is some 28 %. This increased intake, as
mentioned previously, is due to the resulting intense microbial activity. An
increase in nitrogen supply has also been reported (TIWARI et ai., 1990)
which passed from 31 g to 67.5 g/day for young buffalo feeding from straw
supplemented with either 1 kg of concentrates or with 750 g of multinutrient
blocks. This increased supply is also accompanied by better efficiency in
using the nitrogen from the blocks.
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Table 21: Effect of supplementing poor quality forages with
multinutrient blocks on intake and animal production rates

Intake Animal production
Supplement o B O B
{kg DM/day) ADG (g/day)
Sudana et Leng (1986)
Sheep ND ND -53 10
Tiwari et al. (1990)
Young buffalo 28 31 90 166
Station de Niono, Mali (1993)
Zebus: straw 4.5 6.0 26 165
: rangeland ND ND -64 -10
Hadjipanayiotou et al. (1993)
Lambs (n=35) wheat straw ND ND -88 -58
Ewes (n=16) wheat straw ND ND 41 67
Ewes (n=83) stubble ND ND -56 -6
Nyarko et al. (1993)
Ewes (n=30) wheat straw 43(1) 60 (1) -28 64
Millk (kg/day)
Ksenjs: (1986)
Bullocks 44 5.7
Cows ND ND 39 4.7
(1} in g/kg W 0.75 where W is Liveweight
O = without blocks B = with blocks ND=not determined

The increased intake is often accompanied by greater consumption of
water. In a trial conducted in Pakistan, three groups of young buffalo were
fed a ration based on wheat straw, green forage and silage made from oats; this
was either fed alone or with multinutrient blocks; those groups which were
also supplied with the blocks consumed 25 % more water (ALI et al., 1986).

The results presented in Table 21 show that consumption of the blocks
(from 100 ¢o 250 g for small ruminants and 400 to 800 g for cattle and
buffale) significantly improved the performance of the animals. With these
rations which only consisted of straw, use of the blocks significantly limited
weight loss and allowed the animals to be maintained throughout the dry
season. When comparing alternatives for feed supplements, rations based on



130 ROUGHAGE UTILIZATION IN WARM CLIMATES

low quality forages are generally better exploited by supplementing them
with blocks made from molasses and urea than by adding concentrates
(NYARKO, 1993). Another trial was undertaken by a research team from the
Sahel Animal Production Research Station at Niono, Mali (1990) where the
following three types of supplement were investigated: salt, multinutrient
blocks and a commercial feed concentrate (1 kg) with three groups of Zebu
cattle which were maintained by pasturing for five months (March to July).
Weight gains observed were +192 g/day for the “block™ treatment as
compared with 410 g/day and -99 g/day for the “salt” and “concentrate”
treatments respectively.

7.3. Utilisation of treated forages by the animal

7.3.1. Case study results

One of the most remarkable aspects concerning this subject is that,
whatever the agro-ecological situation of the livestock farmer, opinions
converge in each case (in Togo, Niger, Tanzama, Madagascar, Morocco,
Mauritania, Tunisia, Egypt, Cambodia and Laos). Opinions are as follows:

a/ An increase in the consumption of feed (often noticed as a “passion” for
the treated forage). However, and accounts are systematic in their
observations, such passion only is achieved after several days or even a week
from when this type of feed has been introduced to the animals. At the same
time, farmers notice that their animals eat the treated forage “more quickly”.
When this is given ad libitum, refusal is less common than with the previous
non treated roughage, particularly as regards stalks of millet, sorghum or
maize. Whilst the animals used to only eat the leaves and the ends of the
stalks, leaving the main portion, they eat practically the entire ration when it
has been treated. This remark is further emphasised by the observation that
the stalks ecasily break into small pieces following the trampling and
compression received during treatment in the silo. In a single word, the feed
is more “appetizing” than before. Once stocks of treated feed have been
exhausted, farmers notice a sense of dissatisfaction by the animals for the
non treated roughage when there are problems to renew supplies.

b/ An increase in the amount of water consumed by the animal, particularly
noticed when drinking water is physically supplied to the animal (when it is
tethered or in a stable). The number of drinking sessions tends to rise from
one or two per day, up to three or four.

¢/ A general improvement to body condition (the best level of “stoutness”™
often becomes apparent). Those animals receiving the treated forage (either
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as a basic ration or as a supplement) tend to maintain their liveweight
throughout the dry season, have less parasites and are more resistant to
disease. Their pelt is more brilliant. Weak or thin animals which are put on a diet
including treated forage, recover quickly and their general condition improves
over the course of the first few weeks (about three weeks on average), depending
upon the amounts given. Severa! farmers in Niger have saved cachectic animals
towards the end of the dry season, thanks to feeding them treated straw.

d/ An increase in revenue gained from fattening: animals fatten more
readily if they are fed treated straw which is then supplemented with cotton
seed, cereal bran or hay from legume crops (groundnut, cowpea). In fact, the
following occurs:

+ areduction in the time required for fattening,

« a lower consumption of those supplements most frequently purchased.

+ & greater ease to sell the animal on the market during the dry season (an
optimum liveweight) when the competition can only offer thin animals.

« a higher profit margin.

¢/ An increase both in milk production and general body condition both of
the mother and the calf.

f/ An improvement in fertility levels: after feeding treated forage, cows
show more intensely the characteristics of being on heat.

g/ An increased strength and endurance of work animals which, in some
countries, have been given priority for being fed treated forage, particularly
in the Sahel region (in Niger, 80 % of animals fed treated forage are draft
animals) and in South East Asia.

h/ And finally a very revealing and important observation relating to the
increased production of manure of better quality by animals fed on treated
forage. “They produce more pats which are softer and darker in colour”. This
farmer observation accompani¢s those concerning soil texture which is

Table 22: Effect of supplementing straw with multinutrient blocks and
fish meal on the growth rate of young buffales (Tiwari et al, 1990)

Initial weight Intake (g DM/day) Average Daily
kg) Wheat straw | Concentrate | Fish meal | Blocks | Gain (g/day)
218 3100 1000 0 746 166
223 3400 1000 50 823 179
27 3400 1000 100 855 288
225 3300 1000 150 851 275
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improved and conceming crop development which is considered more
vigorous and productive. The manure from animals eating treated forage has
also allowed some farmers to reduce their application rates of chemical
fertilizers. This observation agrees with research study results (see § 532).

7.3.2. The contribution of treatment towards general
maintenance and well-being of the animals

7.3.2.1. Straw given as an unlimited ration

Cases where crop residues remain in abundant quantities are relatively
frequent. Unfortunately, these forage resources are often badly managed
(with losses, poor storage, burning, . ..). The treatment presents the occasion
to improve their nutritional value and, as a result, the general nutritional state
of the animals. It also helps, at the same time, to improve management of
these resources.

Table 23 presents a theoretical balance sheet for the nutritional needs for
production cattle. Whereas non-treated straw will not even cover the basic
maintenance requirements (hence the weight loss which is observed), the
same straw after treatment, amply covers these requirements and can go a
long way towards providing needs for production.

This is the interpretation made by many farmers interviewed in Niger,
Madagascar, efc., ... who had never treated their rice straw with urea before.
They notice that the general body condition of their animals improves after
only three or four weeks.

Table 23: Theoretical balance sheet to cover the mutritional requirements
of cattle for their maintenance and production needs with
treated (T) or non treated (NT) rice straw fed ad libitum

Production state Requiressents
of the aninsal inclwding Intake Nutrient supply (2)
maintensnce (13| NT T NT T

TDON N#625| DM | TDN Na%25| TDN Nx6.25
g (@ | Gpiey) | (kg (o) |G (&)

Maintenance (350 kg liveweight) 285 31 {525 700| 20 210 {3135 W0
Milk (350 kg Liveweight: 4 Hites / day) 415 689 525 700 20 210 | 315 700
Growsh (200 kg Hoewoeight; ADG=250g) 260 450 [3.00 400| 114 120 | 18 460
Trachion (350 kg livewelght; moderste work)| 355 5@ |525 700) 20 210 | 315 W0

(1}-NRC, 1976
(2) - Values (3/kg DM) for non troated straw (NT): N x6.25 = 40, TDN =~ 380 and # daily coasumption of 1.5 kg / 100
kg livowoight and, for treated straw (T): N x 6.25 = 100, TDN = 480 and 2 kg / 100 kg Evoweight
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Table 24: Intake, weight gain and feed conversion with rice straw
either untreated or treated with urea and fed either restricted
or ad libitum (Khan and Davis, 1981)

Untreated Treated
Rice straw fed:
restricted | ad libitum
DM intake (kg / day) 3.45 3.48 4.20
ADG (g/ day) 125 303 310
Feed conversion (kg of feed / kg gain) 28 11.5 13.50

7.3.2.2. Limited stocks of straw

Most small farmers only cultivate limited areas under cereals (often less
than a hectare) and production rates of straw and cereal stalks are low.

1 ha of rice producing say, 3 ton of paddy (in Africa) or 2 ton (in Asia)
represents a stock of between 2 and 3 tons of straw, if the average
Grain/Straw ratio is 1.

In this case, the straw is generally given in limited quantities in the
cvening after the animals have returned from pasturing. This will also be the
case for the treated straw which will only constitute a supplement (from 3 to
4 kg per day) to the pasture.

Table 25 shows results from an example in Cambodia where for a similar
and even modest intake of treated and non-treated straw (3 kg DM/day), the
digestibility of the dry matter and the amount of crude protein ingested were
respectively, increased by 35 % and multiplied by a factor of 3 (KAYOULI,
1994b). Under similar conditions (see Table 24), other authors have
recorded an increase in Average Daily Gain (ADG) of 180 g/day (KHAN
and DAVIS, 1981).

Farmers in numerous Asian countries (Bangladesh, Cambodia, Laos, ...)
and from the Sahel (Mauritania, Niger, ...) who endure this type of situation,
are unanimous in remarking that liveweight is maintained and body condition
improved for their animals, particularly during the dry season.

This beneficial effect resulting from treating the straw is mainly due to the
fact that it supplies nitrogenous elements which are missing in the diet and
which are needed for cellulolysis of the cell matter (pasture during the day,
straw at night); and this despite the fact that the treated straw will not make
up more than half the overall daily ration of coarse forage. The effect is also
partly due to the digestible energy provided through the supplement.
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Table 25: Example of a ration of rice straw, either treated or not and
fed in limited quantities (3 kg of dry matter) to zebu cows
maintained tethered (measurements from 5 farmers in Baty
District, Cambodia) (Kayouli, 19945}

Non treated straw | Treated straw
Composition and digestibility
Crude protein (N x 6.25) (% DM) 35 10.3
Digestibility of the dry matter (%) 35 46
Intake (kg / day / animal)
Dry matter 3 3
Crude protein 105 309
Digestible dry matter 1.05 1.38

There is no doubt that treating low quality forages is fully justified,
whether stocks are great or small. Should stocks be abundant, the farmer will
be encouraged to improve management practices.

7.3.3. Utilisation of treated forages to achieve modest
production rates
Apart from perhaps India in Asia and a few special cases in the highlands
of Africa, the majority of livestock farmers in these continents do not
specialise in either dairy or meat production, rather they seek multipurpose
production objectives.

Table 26: Effect of treating rice straw on the animal production
performance of a lactating cow and its calf (Perdok et al., 1982)

RICE STRAW (ad libitum) NON TREATED | TREATED
Number of animais 17 17
DM Intake (kg/day)
Straw 5.20 8.60
Concentrates 1.50 1.50

MILK PRODUCTION (kg/day) IN

ADDITION TO THE CALF REQUIREMENTS 242 341
ADG (g/ day)
Cow 266 93

Calf 181 257
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The herds are of very variable size under these farming systems and
produce calves which are suckled by their mothers and from which a few
litres of any remaining milk are taken for domestic consumption,
occasionally some being sold. The calves may be sold locally for fattening (if
there is a local specialist fattening centre and an organised market), fattened
on the farm itself or perhaps raised and later trained as draft amimals for
tillage and transport purposes.

Production levels are modest, particularly as regards the quantities of milk
produced by cows, which are not primarily dairy cattle.

7.3.3.1. Milk production

All results described by interviewed farmers and shown by studies
undertaken at ficld level tend to agree with those achieved under the more
rigorous conditions at experiment station level. The substitution of non-
treated forage by that which has been treated translates into increased milk
production, improvement to the cow’s body condition and to growth of the
calf. Schematically, the response tends to be more “dairy” oriented at the
beginning of lactation and more “corporal” towards the end of lactation (due
to changes which occur in mobilisation/storage of the body reserves during
the lactation/gestation cycle of the cow).

Published references are found mainly to refer to experiences in India, Sri
Lanka and Bangladesh where cattle farming is directed more towards dairy
production, but few relate to Africa. Without referring to all, one may draw
out the following points:

« Table 26 shows results from a trial in Sri Lanka, described eloquently by
PERDOK et al., (1982). The local breed of cows, Gir, were voluntarily
fed rice straw which was either untreated or treated and in each case,
supplemented with 1.5 kg/day of concentrates; results for the treated straw
showed a significant increase in daily milk production (of 1 kg/day),
together with increased liveweight gain for the cows (+95 against -266
g/day) and also the calves (257 against 181 g/day).

« in another trial, rice straw treated with 4 % urea was offered for voluntary
feeding, mixed with 1 kg/day of concentrates: this ration allowed
accomplishing a daily milk production of 2.5 to 3 kg whereas the control
group, fed with non-treated straw but the same amount of concentrates
could only cover their basic maintenance requirements (REDDY et af.,
1991).
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« in India, an increase in daily milk production was recorded of 1.7 kg (3.9
as opposed to 4.2 kg), together with being able to economise by halving
the supply of proteins (KUMAR ez al., 1991).

« in Tanzania, both purebred and crossbred Tanzanian Zebu and Shorthorn
gave an increased milk production of some 1 kg/day when fed maize
stalks treated with 6 % urea, supplemented with leaves from banana and
grass harvested along pathways, together with 2 to 3 kg of concentrates
(CHENOST et al., 1993).

One may also mention the experiences and results from the following
field experiences witnessed by the authors but which they have only recorded
as field notes and mission reports, the records remaining as yet unpublished:

Table 27: Results from a survey undertaken in the high plateaux region
of Madagascar showing the effects of urea freatment on
production (Chenost, 1993)

{a) - Animal production systems
- Rice straw treated with 6 kg of urea and 100 kg of water per 100 kg of straw (for 5 weeks)
- Malgache Zebu cows or Friesian or Danish crossbreeds - 1 to 5 cowa per farmer
- Production level: 4 to § kg / day in addition to supplying the calf
- Grazed during the day along the irrigation bunds and on rice regrowth
- supplement: 5 kg of rice straw in the evening with 2 to 3 kg of cassava tabers

(b) - Resnlts of the survey

Increase in the amount of
milk produced in addition to 0-05 05-1.0 10-15 1.5-20 | »2.0 | Total

the calf (kg/day additionally)

Observed on (number of cows) 4 4 12 9 4 33
{c) - Nmtritional verification:
NT T Increase
(T-NT)
Straw DM intake (kg/day) 5 5
5P =
per kg straw DM 0.40 0.55
intake 2.00 275 0.75
P (@
per kg straw DM 10 40
intake 50 200 150

Incrense allowed by the supplementary iniske of UF: 0.75/0.4 = 1.8 - 1.9 kg of milk
Increase allowed by the supplementary intake of DCP: 150460 = 2.5 kg of milk
(0.4 UF / kg of milk)
(60 g DCP/ kg of milk)



