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BETTER FARMING SERIES

The titles published in this series are designed as handbooks for intermediate-level
agricultural education and training courses. They may be purchased as a set or
individually.
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The plant: the fiving plant; the root

The plant: the stem; the buds; the leaves

The plant: the flower

The soil: how the soil is made up

The soil: how to conserve the soil

The soil: how to improve the soil

Crop farming

Animal husbandry: feeding and care of animals
Animal husbandry: animal diseases; how animals reproduce
The farm business survey

Cattle breeding

Sheep and goat breeding

Keeping chickens

Farming with animal power

Cereals

. Roots and tubers

Groundnuis

. Bananas
. Market gardening

Upland rice

. Wet paddy or swamp rice
. Cocoa

. Coftee

. The cil palm

. The rubber tree

The modemn farm business
Freshwater fish farming: how to begin

. Water: where water comes from

Better freshwater fish farming: the pond

. Better freshwater fish farming: the fish
. Biogas: what it is; how it is made; how to use it
. Biogas 2: building a better biogas unit

Farming snails 1: learning about snails; building a pen; food and shelter plants
Farming snails 2: choosing snails; care and harvesting; further improvement

. Better freshwater fish farming: further impravement
. Raising rabbits 1: learning about rabbits; building the pens; choosing rabbits

Raising rabbits 2: feeding rabbits; raising baby rabbits; further improvement
Better freshwater fish farming: raising fish in pens and cages

Raising ducks 1: how to begin

Raising ducks 2: further improvement; a larger flock

Raising ducks 3: further improvement; taking care of a larger flock

. Using fodder from trees and shrubs to feed livestock in the tropics
. Feeding animals on straw
. Processing of cassava and sweet potatoes for animal feeding

Multinutrient block handbook
Use of cassava and sweet potatoes in animal feeding
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PREFACE

The first 26 volumes in FAO’s Better Farming Series were
based on the Cours d’apprentissage agricole prepared in
Cote d'lvoire by the Institut africain de développement
économique et social for use by extension workers. Later
volumes, beginning with No. 27, have been prepared by
FAQ for use in agricultural development at the farm and fam-
ily level. The approach has deliberately been a general one,
the intention being to create a basic model that can be mod-
ified or expanded according to local conditions of agriculture.

Many of the booklets deal with specific crops and tech-
niques, while others are intended to give farmers more gen-
eral information that can help them to understand why they
do what they do, so that they will be able to do it better.

Adaptations of the series, or individual volumes in it, have
been published in Ambharic, Arabic, Armenian, Bengali,
Creole, Ewe, Gipende, Hindi, lgala, Indonesian, Kiswabhili,
Malagasy, Malaysian, Nepali, Oriya, SiSwati, Thai,
Tschiluba, Turkish, Urdu and Vietnamese.

Requests for permission to issue this booklet in other lan-
guages and to adapt it according to locai climatic and eco-
logical conditions are welcomed. They should be addressed
to the Director, Publications Division, Food and Agriculture
Organization of the United Nations, Viale delle Terme di
Caracalla, 00100 Rome, ltaly.
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WHAT ARE MULTINUTRIENT BLOCKS?

1. Multinutrient blocks are supplements for ruminants
(goats, sheep, cattle and buffaloes) which contain
enerqgy, urea, essential minerals and vitamins.

2. Multinutrient blocks have been developed for housed
ruminants or animals grazing on low-quality pastures.

3.  Multinutrient blocks provide minerals, vitamins, energy
and urea {o ruminants.

4. Multinutrient blocks are needed when animals are fed
low-quality forages or when animals are kept in barns
or stables.




ANIMALS THAT CAN BE FED
MULTINUTRIENT BLOCKS

Only these animals can be fed multinutrient blocks:

cattle;

goats;

buffaloes;

sheep.




6. On the other hand, these animals should not be fed
multinutrient blocks:

horses;

pigs;

fish:

birds:

rabbits.




HOW TO MAKE MULTINUTRIENT BLOCKS

10.

1.

12.

To make multinutrient blocks we need to go through the
following steps.

Collect what we need:

« moulds

« ingredients;

* mixing equipment;
* weighing scales.

Collect the following ingredients:

* sugar cane molasses;
> urea;

* salt;

s lime;

= cement;

o fibre;

* bonemeal.

Make a test block.
Mix all the ingredients.

Pour the mixture into the moulds.

COLLECTING WHAT WE NEED

Moulds

13.

As moulds we can use:

polypropylene sacks;




buckets;

wooden boxes.

14. Polypropylene sacks have many advantages:

« They are inexpensive.
« They are easy to get.
» They can be used to store the multinutrient blocks.

15. Buckets can be used to make 10 to 12 kg blocks and
can be made of wood, metal or plastic.

16. Wooden boxes are used to make blocks of 25 kg and
up. |

45 cm

B35

26 cm

17. Moulds need to be lined with a plastic or paper liner to
prevent the blocks from sticking to the wail of the
mould.




Mixing equipment
18. As mixing equipment we can use:

a shovel;

PREPARING THE INGREDIENTS

19. The ingredients should be mixed in the following pro-

portions.
Sugar cane molasses 50 percent
Fibre 20 percent
Urea 10 percent
Cement 5 percent
Lime 5 percent
Salt 5 percent
Bonemeal 5 percent
6
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20. To make eight blocks of 10 kg each we need:

8 kg urea;

4 kg cement;




4 kg lime;

16 kg fibre;
Hy o
i,
S AR
4 kg salt;

4 kg bonemeal.

Sugar cane molasses

21. Very important! Never add water to sugar cane molas-
ses. It has to be thick. .

22. To check if the molasses is good, dip a spoon into it.

If the molasses stays on the spoon, it is good molasses.




But, if the sugar cane molasses runs off the spoon and lea-
ves it clean, it is bad molasses.

Urea
23. Urea is also used as a crop fertilizer..

24, Warning! Lumps of urea need to be broken up becau-
se if animals eat an entire lump they will get sick or
even die.

Salt

25. Mineral salt is better than common salt. But, if we can-
not get mineral salt, we can use common salt. Common
salt is inexpensive.

Lime

26. It is better to use dolomitic lime. Dolomitic lime can be
found as stones or ground. Dolomitic lime gets hot
when water is added.

\5?\

ran

27. Calcium carbonate is not as good as dolomitic lime, but
it can also be used.




Cement

28. We use the same cement as is used in building con-
struction.

Before using cement, it needs to be mixed with water in the
ratio of two parts cement to one part water.

Fibre

29. Fibre is very important because it absorbs water and
binds the block together.

30. The best sources of fibre are dry leaves from forage
trees. Cottonseed hulls and sugar cane bagasse are
other good fibre sources.

31. Chopped hay or chopped rice straws can alsoc be used.
32. Other sources of fibre are:
» wheat bran;

 chopped hay;
» soybean hulls;

10




» cottonseed hulls;

- coffee bean bran;

« chopped maize cobs;
- chopped rice straws.

Warning! Rice hulls are not good for making multinutrient
blocks.

33. Before using fibre it must be chopped into small pieces,
dried and passed through a 1- to 2-cm screen.

Bonemeal

34. Bonemeal is an ingredient used to make balanced ani-
mal feeds. It can be purchased in an animal feed store.

o R

Bonemeal can be replaced by dicalcium phosphate.

35, Dicalcium phosphate is a mineral source extracted from
phosphoric rock. It can be purchased in an animal feed
store.

36. |If we cannot get bonemeal or dicalcium phosphate, we
can replace them with mineral salt.

37. If we are not using bonemeal or dicalcium phosphate, it
is better to replace common salt with mineral salt too.

38. Never use phosphoric rock, it is toxic.

11




MAKING A TRIAL MULTINUTRIENT BLOCK

39.

40.

41.

42.

43.

44,

Before making the whole batch of mix, we should make
a trial multinutrient block.

To make the trial block add together:

« 5 kg sugar cane molasses;

* 1 kg urea;

+ 500 g cement with 0.25 litre (250 g) water:;
« 500 g dolomitic lime;

< 500 g common salt;

+ 330 g (one-third kg) bonemeal

» 2 kg fibre.

Then, stir and knead all the ingredients until théy look
evenly mixed.

Last, pour the mixture into moulds and leave it for a day
to let the multinutrient blocks harden.

Take the blocks out of the moulds and check them.

A muitinutrient block is good when:

= The ingredients are very well-distributed throughout
the block.

» It does not have lumps of urea and lime.

« It is hard.

« It is resistant.

* It is sticky.

12




45. Blocks should be too hard to squash between our fin-
gers.

46. Blocks should be resistant enough not to break when a
person steps on them.

47. When we hold a block, our hands should feel the sticky
sugar cane molasses.

48. Attention! When the blocks do not feel sticky, we need
to increase the amount of molasses we put into the mix-
ture.

13




MAKING THE MULTINUTRIENT BLOCKS

49. Now that we have experience, we can make a bigger
mixture of multinutrient block.

50. Weigh and prepare the ingredients:

« 40 kg sugar cane molasses;
« 8 kg urea;

* 4 kg cement;

* 4 kg dolomitic lime;

» 4 kg common salt;

« 4 kg bonemeal;

» 16 kg fibre.

51. Very important! We have to break up lumps of urea,
lime and salt.

Cement should be mixed with water; two parts of cement
with one part of water.

52. Put the sugar cane molasses and urea into a feeding
trough.

14




53. Stir them with a shovel until they look evenly mixed.

54. Then add:

» salt;

s cement; |
» dolomitic lime;
» bonemeal.

Keep mixing.

55. If the mixture becomes hot, do not worry, it means that
it is being well mixed.

56. Look out! If the testing block was too hard, we need to
decrease the proportion of cement in the mixture. If the
testing block was too soft, we need to increase the
amount of cement.

57. Pour the fibre onto a concrete floor, making a pile with
a hole in the middle that resembles a volcano.

58 Pour the mixture little by little from the feeding trough
into the hole in the middle of the pile of fibre. Then start
to mix with a shovel.

15




59. Keep on mixing until the mixture is even and without
lumps.

60. Pour the complete multinutrient block mixture into the
moulds.

61. Remember! Moulds should be lined with a plastic or
paper liner to prevent the mixture from sticking to the
wall of the mould.

62. Store the multinutrient blocks under cover in a dry
place.

[.eave the multinutrient blocks to dry out for a day.
63. The next day take the blocks out of the moulds.

64. It's easy! Turn the moulds over and knock the bottom
and the sides.




65.

66.

If the paper sticks to the blocks, it does not matter.

Animals will eat the paper without any problem. But, if
we used a plastic instead of a paper liner, we need to
remove the plastic from the blocks before feeding the
blocks to animals.

Both small blocks (10 to 12 kg) and big blocks (20 kg
and more) can be taken out from the moulds after a day.

Store big blocks under cover in a dry place until they be-
come hard.

67.

68.

To store blocks, we put them into individual plastic
bags. If we used polypropylene sacks as mouids, we do
not need to take the blocks out of the sacks. We can
leave the blocks in the sacks instead of putting them
into individual plastic bags.

Before storing muktinutrient blocks, check them to make
sure that they were well made.

17




69. Remember! Well-made blocks are:

» smooth and even;
* hard;

e resistant;

» sticky.

USING SOFT AND BROKEN MULTINUTRIENT BLOCKS

70. How can we use broken and soft multinutrient blocks?
It's easy!

71. Take the blocks out of the plastic bags and leave them
to dry for a few days.

72. Then, break and grind the blocks and mix them with
new mixture to make more multinutrient blocks.
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FEEDING MULTINUTRIENT BLOCKS
TO ANIMALS

73.

74.

75.

76.

Multinutrient blocks are needed especially during the
dry season or when animals are grazing on low-quality
pastures.

Animals can also eat multinutrient blocks during any
season of the year.

Multinutrient blocks can be fed to cattle in:
« salting places;

- feeding troughs;
« multinutrient block feeders.

A multinutrient block feeder is specially designed to be
handy and easy to make. It can be moved around the
farm to follow the cattle grazing rotation.

19




BUILDING MULTINUTRIENT BLOCK FEEDERS

77. We can build a multinutrient block feeder ourselves
using the following design and measurements.

v

78. The block feeder is covered in a plastic or rubber fabric.
It also has a curtain made of the same material, to pre-
vent the blocks from getting wet when it rains.

79. We can also build a multinutrient block feeder using
materials available on the farm, such as bamboo, palm
leaves and siraws.

20




80. |If there are salting places on the farm, we can place
multinutrient blocks beside mineral salt.

AN
4

4(/” : | gy .4\\

81. If we keep cattle in stables or barns, we can place multi-
nutrient blocks beside the animals’ feed.

82. Horses do not need multinutrient blocks, but if they eat
them it does not matter.




83. Horses and cattle can graze together when multinu-
trient blocks are fed to them.

84. QGoats and sheep that graze together on range pastures
can be fed multinutrient blocks at their pen.

85. Goats and sheep that are corralled in the afternoons
can have multinutrient blocks at night.

86. Goats do not like dirty feed. They will not eat the multi-
nutrient blocks if they are left on dirt.

22




87. Goats need a goat feeder.

88. This feeder designed for goats is very practical. Goats
can reach the feed and the multinutrient block without
defecating in it.

89. We can build a goat feeder by using the following
design and measurements.

_M},ﬁﬁ,ﬂ_“ X S

345 em

GO ey,
|R
For young animals For adult animals

90. Sheep feeders must be built half the height of goat
feeders.

23




HOW TO CALCULATE THE NUMBER OF MULTINUTRIENT
BLOCKS TO MAKE

91.

Animals know how much mulitnutrient block they need
and they will eat this amount.

92.

93.

94.

To calculate how many kilograms of multinutrient block
we need to make we count:

« the number of days that the multinutrient blocks last;
- the number of animals there are on the farm.

Then we calculate:

« the daily consumption of blocks on the farm;
» the daily consumption of blocks per animal.

To calculate the daily consumption of blocks on the
farm, divide the weight of the blocks by the number of
days they last.

To calculate the daily consumption of blocks per

animal, divide the daily consumption of blocks on the
farm by the number of animals.

24




95. For example: A 20-kg multinutrient block fasts ten days
on a farm with four cows.

20 kg +10 = 2 kg (daily consumption of blocks on the farm)
2 kg + 4 = 0.5 kg (daily consumption of biock per animal).

96. The following is the average consumption of multi-
nutrient blocks of different animals.

Big ruminants buffaloes 350 to 500 g daily
COwWSs
bulls
heifers
steers

Calves (from the time 150 to 250 g daily
they start eating grass)

Small ruminants  goats 70 to 150 g daily
sheep

97. Warning! Animals can become intoxicated if they eat
too much multinutrient block.

98. This happens when:

« The multinutrient block is too soft.

= The multinutrient block has lumps of urea in it.

< Animals are kept in stables or corrals with multi-
nutrient blocks, but without other feed, and eat more
blocks than they need.

» There is no transition period to let the animals get
used to the multinutrient blocks.

25




99. Animals that have been intoxicated present these signs:

» They foam around the mouth.

« The rumen appears swollen on the left side.

&5 q
™ L ) _#v :.f.
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- They seem to be drunk.

100. When the animals are intoxicated, we have to act as
soon as possible to:

» ldentify the sick animais.

- Remove the multinutrient block from the feeder

» Give vinegar and water to the animals. Calves, goats
and sheep need half a litre of vinegar. Cattle and buf-
faloes need 2 litres of vinegar.

- Make the animals drink as much water as possible.

26




USING A MIXER TO MAKE MULTINUTRIENT
BLOCKS

101. To prepare many blocks at the same time it is possible
10 use a concrete mixer or a regular feed mixer.

102. The concrete mixer is the same as that used in building
construction.

In some places concrete mixers can be rented for a day.

103. To prepare eight multinutrient blocks of 25 kg each, we
must do the following.

104. Get the ingredients ready:

* 100 kg of sugar cane molasses:
* 20 kg of urea;

* 10 kg of cement;

« 10 kg of dolomitic lime;

= 10 kg of common salt;

* 10 kg of bonemeal;

40 kg of fibre.

105. Start the concrete mixer with the cylinder in a horizon-
tal position and at a slightly lower speed than that used
for concrete so that the mixture does not come out of
the mixer.




106. Pour the sugar cane molasses and the urea into the
machine and let it run until the mixture looks even.

107. Add the:

« common salt;
* cement;

» dolomitic lime;
* bonemeal.

Then let the concrete mixer run for about five minutes until
the ingredients are evenly mixed.

108. Now start pouring the fibre slowly into the mixer bucket
by bucket and wait each time until the mixture looks
even.

109. While the ingredients are being mixed, to save time, we
can get the moulds ready.

110. When the mixture is smooth and even, pour it into the
moulds.

111. Place the moulds under cover in a dry place, and let the
blocks dry out for 24 hours.

no
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: .R.A. “Licosa
75005 Paris Via Duca di Calabria 1/1
50125 Firenze

Libreria Scientifica Dotl. Lucio de




WHERE TO PURCHASE FAO PUBLICATIONS LOCALLY
POINTS DE VENTE DES PUBLICATIONS DE LA FAO
PUNTOS DE VENTA DE PUBLICACIONES DE LA FAO

FAO Bookshop

Viale delle Terme d Caracalla
00100 Scma

Tel. 52255688

Fax 52255155

E-mail: publhcations-sales@lao.org

« JAPAN

Far Eastern Booksetlers
{Kyokuto Shoten Ld)

12 Kanda-Jimbocho 2 chome
Chiyoda-ku - P.Q. Box 72
Tokyo 101-91

Maruzen Company Lid

#.0. Box 5050

Tokyo International 100-31

« KENYA

Text Book Centre Lid

Kijahe Street, P.O. Box 47540
MNairobi

» LUXEMBOURG

M.J. De Lannoy

202, avenue du Hoi

1060 Bruxelles {Belgique)

+ MALAYSIA

Electronic products only:
Southbound

Sendirian Berhad Publishers
9 Coliege Square

01250 Penang

* MALS

Libralrie Traore

Rue Soundiala Keila X 115
B8.P. 3243

Bamako

= MAROC

La Librairie Internationale
70 Rue T'ssoule

P.O. Box 302 (RF)

Rabal

Tel. (07) 75-86-61

* MEXICO

Libreria, Universidad Auténama de
Chapingo

56230 Chapingo

Libros y Editoriales S.A.

Av. Progreso N7 202-17 Piso A

Apdo. Postal 18922, Col. Escandon
11800 México D.F.

« NETHERLANDS
Roodveldt Import h.v.
Brouwersgracht 288
1013 HG Amsterdam

« NEW ZEALAND
Legislalion Services
P.O. Box 12418

Thorndon, Wellington

* NICARAGUA

Libreria HISPAMER

Coslado Este Univ. Centroamericana
Apdo. Postal A-221

Managua

+ NIGERIA

University Bookshop {Nigeria) Lid
University of Ipadan

hadan

» NORWAY

Narvesen info Cenler
Berirand Narvesens vei 2
P.O. Box 6125, £tlersiad
0602 Oslo B

Tel, (+47)22-57-33-00
Fax [+47)22-68-18-01

» PAKISTAN

Mirza Book Agency

65 Shahrah-e-Quaid-e-Azam
P.0. Box 729, Lahore 3

» PARAGUAY

Librera INTERCONTINENTAL
Edilcra e Impresora S.R.4.
Caballero 270 c/Mcal Estigarribia
Asuncion

« PERU

INDEAR

Jiran Apurimac 375. Casilla 4837
Lima 1

+ PHILIPPINES

International Booksource Center (Phils)

Room 1703, Cityland 10
Condominium Cor. Ayala Avenue &
H.V. de la Costa Extension

Makati, Metre Manila

» POLAND

Ars Polona

Krakowskie Przedmiescie 7
00-950 Warsaw

» PORTUGAL

Livraria Portugal,

bias e Andrade L1da.

Rua da Carmo 70-74, Apartado 2681
1117 Lisboa Codex

* SINGAPORE

Select Books Pte Lid

03-15 Tanglin Shopping Centre
18 Tanglin Road

Singapore 1024

« SOMALIA
“Samater's”
£ 0. Box 836
Mogadishu

« SOUTH AFRICA

David Philip Publishers (Pty) Ltd
P.O. Box 23408

Claremont 7735

South Africa

Tel. Cape Town (021) 64-4136
Fax Cape Town {021) 64-3358

» SRI LANKA

M.D. Gunasena & Co. Lid

217 Olcott Mawaltha, P.O. Box 246
Colombo 11

« SUISSE

Buchhandlung und Antiquarial
Heinimann & Co.

Kirchgasse 17

8001 Zurich

UN Bookshop

Palais des Nations

CH-1211 Geneve 1

Van Diermen Editions Techniques
ADECO

Case Posiale 465

GH-1211 Genéva 18

« SURINAME

Vaco n.v. in Suriname
Domineestraat 26, P.O. Box 1843
Paramaribo

« SWEDEN

Books and documenls:
C.E. Fritzes

P.0O. Box 16356

103 27 Stockholm
Subscriptions:
Vennergren-Williams AB
P.O. Box 30004

104 25 Slockholm

« THAILAND

Suksapan Panit

Mansian 9. Rajdamnern Avenue
Bangkok

» TOGO

Librairie du Bon Pasteur
B.P. 1164

Lome

» TUNISIE

Socielé tunisienne de diftusion
5. avenue de Carthage

Tunis

« TURKEY

Kultur Yayiniari is - Turk Lid Sti.
Alaturk Bulvari M* 1871, Kat. 21
Ankara

Bookshaps in Istambul and lzmir

+ UNITED KINGDOM

HMSO Publications Centre

51 Nine Elms Lane

L ondon SWB8 50R

Tel. (071) 873 9090 {orders)
{071) 873 0011 (inquiries)

Fax (071) 873 B463

and through HMSC Bookshops

Electronic products only:

Microinfo Ltd

P 0. Box 3, Omega Foad, Alton

Hampshire GU24 2PG

Tel. {0420) 86848

Fax (0420} B9BEO

» URUGUAY

Libreria Agropecuaria S.R.L.
Buenos Atres 335

Casilla 1755

Montevideo C.P. 11000

« USA

Publications:

UNIPUB

4611/F Assembly Drive
tanham MD 20706-4391
Toll-tree 800 274-4B88

Fax 304-459-0056
Periodicals:

Ebsco Subscription Services
P.O. Box 1431

Birmingham AL 35201-1431
Tel. (205)991-6600

Telex 78-2661

Fax (205)891-1448

The Faxon Company Inc.
15 Southwest Park
Wastwood MA 02090

Tel. 6117-329-3350

Telex 95-1980

Cable FW Faxon Wood

» VENEZUELA

‘Tecni-Ciencia tibros S.A.

Torre Phelps-Mezzanina

Plaza Venazuela

Caracas

Tel, 782 BEG7/761 9945/781 9954
Tamanaco Libros Técnicos S.R.L.
Centro Comercial Ciudad Tamanace
Nivel C-2

Caracas

Tal. 261 33447261 3335/955 0016
Tecni-Ciencia Libros, S.A.

Centra Comercial, Shopping Center
Av. Andrés Eloy, Urb. El Prebo
Valencia, Ed. Carabobo

Tel 222 724

Fudeco, Libreria

Avenida Libertador-Este

Ed. Fudeco, Apartado 254
Barquisimeto C P. 3002, £d. Lara
Tel. {051)538022

Fax (051)544 394

Tatex (051) 513 14 FUDEC VG
Fundacion La Era Agricola

Calle 3% Junin Qla

Coromoio 5-49, Apartado 456
Mérida

Libreria FAGRO

Universidad Gentral de Venezuela {UCV)
Maracay

« ZIMBABWE
Grassrools Books

100 Jason Moyo Avenue
P.0, Box A 267, Avondale
Harare,

G1a Forl Street

Bulawayo

Olher counlries / Aulres pays f Otros paises
Distribution and Sales Section
Fuhlications Division, FAC

Viale delle Terme di Caracalla

00100 Rame, ltaly

Tel  {39-8) 52201

Fax (39-5) 52253152

Telex §25652/625853/610181 FAD |
E-mail: publications-sales@lao.org




