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F O R E W O R D

A  very large increase in the supplies o f  dairy products is needed to provide 
healthy standards o f  nutrition for Central A frica’s hum an population ; 
m alnutrition due to unbalanced diet rather than to lack o f  food is still all too 
com m on. T h is  increase in dairy products is needed now. T o  bring it about 
requires far m ore than a slow  evolutionary process o f  change from  traditional 
A frican  m ethods o f  cattle keeping. T h e  need is for a com plete revolution in 
thinking, based  essentially on recognition that no great increase in  out-put o f  
high value dairy produce from  the “ N ational herds”  can be brought about 
w ithout a corresponding increase in  the in-put o f  energy an d  protein as 
cattle foods. W hile cattle are sub jected  annually to a long period  o f  sem i­
starvation, only hardy beasts o f  low m ilking potential can be expected to 
survive.

D r. O liver’s m anual sets out the basic  requirem ents for dairy production 
in the tropics in  clear and  sim ple term s. I t  will save the extension officer m any 
hours o f  hunting through text-books and papers for specialised  inform ation 
o f  known application to our tropical environm ent. It  brings together in form a­
tion form erly scattered through a range o f  publications, m any o f  them  written 
w ithout reference to the lim itations o f  tropical conditions.

T h is  hand-book w ill also be a valuable text-book for students and  its 
reading w ould provide a useful refresher course for m any experienced dairy 
farm ers, rem inding them  o f  salient points which they m ay have overlooked. 
It  will have application far beyond Central A frica and will be welcome in  all 
English-speaking countries o f  tropical and sub-tropical A frica.

H . C . P E R E IR A ,

D irector, E ast M ailin g R esearch  Station 
(Form erly : D irector A gricultural R e­

search Council o f  Central A frica).
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P R E F A C E

In  the last twenty years agricultural scientists have provided the background 
o f  fundam ental knowledge which has enabled productive and profitable dairy 
industries to be created in  m any parts o f  the w orld. T h e  fact that m uch o f  this 
knowledge has arisen  outside A frica does not detract from  its value. T h e 
factors which govern success in  dairy farm ing, i.e. breed o f  cow, diet, health 
and m anagem ent, are the sam e all over the w orld. Only the environment 
differs and th is m ay im pose stresses on the parts which together m ake the 
whole which is dairy farm ing.

T h e  stresses in  Central A frica arise partly  from  clim ate and partly from  
lack o f  knowledge. T h e  clim ate o f  Central A frica lim its dairy  farm ing only 
where insufficient rain  prevents cattle food  from  being grow n cheaply and 
abundantly. K now ledge can be acquired  by the eager m ind and  i f  this m anual 
stim ulates a desire for new knowledge then one o f  its purposes will have been 
achieved. I have tried  to do this by presenting in  sim ple term s an up-to-date 
account o f  the elem ents o f  successful dairy farm ing in Central A frica. T h is  is 
no m ore than an introductory m anual because any single chapter on its own 
could be expanded into a book. F o r this reason a reading list has been included.

M any people have helped to shape the ideas and to provide the inform ation 
put forw ard in th is m anual. M y  thanks are offered to m any dairy farm ers, 
extension officers and  other Governm ent officials who have shared with me 
their knowledge an d  experience. I  am  particularly grateful to m y colleague, 
D r. J .  H . T o p p s for reading the m anuscript carefully and for m any valuable 
suggestions. Others have helped in  this respect and I  w ould like to m ake 
special thanks to M essrs. D . J .  Barnes, G . J .  C hristie, M . R odel and P . J .  
Conradie. Professor C . A . Rodgers and M r. P. Jam bay a read the m anual for 
educational presentation and com prehension, respectively, and I found their 
com m ents o f  great value. Several people have helped with illustrative m aterial 
and in  this connexion the help o f  M r. J .  J .  D uvenage, form erly D irector o f  
Conservation and Extension  and M r. J .  Steytler is specially  appreciated. 
M uch  o f  m y own experience was gained at the N ational Institute for Research 
in  D airying, Shinfield and on the U niversity College F arm  at M azoe. I  am  
indebted to Professor A . G . D av is for the opportunity to establish and 
initially to direct the College dairy enterprise.

J .  O L IV E R .
Salisbury , 1971.
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AN INTRODUCTION TO DAIRYING IN RHODESIA

1.0 Milk and Milk Products

1.1 INTRODUCTION
M ilk  is an exceptional food which is specially  provided for the feeding o f  the 

newly born by the breasts o f  wom en and by  the udders o f  anim als. It  is 
rem arkable because it contains alm ost all o f  the food constituents that the 
newly born need for vigorous and healthy grow th. It  is a balanced food 
because its constituents are present in  proportions which are su ited  to the 
needs o f  the kind o f  anim al (species) for which it is provided. A bove all, m ilk 
is easily digested— a factor o f  great im portance to the very young. It  is not 
surprising, therefore, that young anim als often grow  at a rem arkable rate 
while suckling. F o r exam ple, the lam b can double its birth w eight in 15 days 
and the c a lf  in 50 days. In  com parison the hum an child  grow s m uch m ore 
slow ly and requires about 180 days to reach tw ice its birth weight. T h ese  
differences in grow th occur partly because the m ilks from  the various species 
are different in  com position (T ab le  1) and partly because o f  differences o f  
inherent growth rate.

M ilk  itse lf  rem ains fresh  for a relatively short tim e b u t it can b e  processed  
into several nutritious products which can be stored  an d  then m arketed. It 
is  quite understandable, therefore, that from  the earliest tim es m an has 
dom esticated anim als in  order to provide him  with this useful product.

1.2 THE COMPOSITION OF MILK
M ilk  is com posed o f  water, fat, sugar and protein , together with sm all 

am ounts o f  salts an d  accessory food factors called vitam ins. T h e  latter are 
essential in the d iet o f  all anim als including m an for the m aintenance o f  good 
health. It  is usual to  classify  m ilk on the basis o f  its food  value as reflected 
indirectly by “ T o ta l S o lid s”  content. T h is  in  turn is m ade u p  o f  milk ‘fa t ’ 
or butterfat and ‘ S o lid s-N o t-F at’, p art o f  which consists o f  the m ilk proteins. 
T h e  sugars are d isso lved  in  the water o f  m ilk while salts exist partly in 
solution or partly in  com bination with the proteins.
F a t .  T h e  fat in m ilk can be digested readily and used by the body as energy or 
fuel. Fu el is required by the m uscles o f  the body so  that they can do work 
such  as hoeing, w alking and running, it  is needed to keep organs such as the 
heart and lungs functioning and it is used  to keep the body w arm . Energy can 
also be obtained from  starch which is the m ain constituent o f  foods like m aize.
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2 AN INTRODUCTION TO DAIRYING IN RHODESIA

H ow ever, fats give about 2 \  tim es as m uch energy as the sam e w eight o f  
starch. T h e  butterfat o f  m ilk contains vitam ins A  and D .

P r o t e in .  Proteins are body build ing foods an d  are essential for grow th, 
repair and norm al functioning in all anim als including m an. Foods like-fish, 
lean m eat and  eggs are particularly rich sources o f  dietary proteins w'hile 
beans are other sources. A ll proteins are different and  som e are m ore usefu l 
to m an than others. M ilk  proteins, chiefly casein, are o f  particularly  high 
quality  and well su ited  to the needs o f  the body o f  man— for grow th in  the 
young and tissue repair in  the adult. One o f  the m ost serious diseases o f  
childhood is due to a lack o f  sufficient protein  in the diet. T h is  d isease, called 
kw ashiorkor, is com m on in  m ost countries o f  A frica.

L a c t o s e .  T h is is the sugar which m ilk contains and  is sim ilar to cane su gar 
b u t is not so sweet. It  is readily d igested  and supplies energy to the body.

A s h  a n d  M i n e r a l  M a t t e r .  W hen the w ater in  m ilk  is boiled away and the 
rem ainder burnt com pletely, a  white pow der known as ash  is left. T h is  is 
sim ilar to the ash left behind when w ood is burnt away. I t  is m ade up o f  a 
large num ber o f  salts which were originally present in  the m ilk , the ch ief o f  
w hich are calcium  salts and  phosphate. M ilk  is a very im portant source o f  
m inerals, especially calcium , for young anim als.

V i t a m i n s .  T h ese  are required  in  very sm all am ounts by the body for norm al 
health. T h ey  take p art in the im portant processes by which food  is broken 
dow n by digestion into raw m aterials which can be u sed  by the body for all o f  
the com plex functions it perform s. V itam ins are usually  known by letters o f  
the alphabet, e .g. v itam ins, A , B , C , D , E  and K , although the m any vitam ins 
o f  the B  group have distinctive nam es. N orm ally  a w ell-balanced diet, i.e. 
one m ade up o f  several different foods, ensures sufficiency o f  vitam ins but 
lack causes what is called deficiency diseases. Provided a cow eats green food 
her m ilk is a good source o f  vitam in  A . C ow s’ m ilk also contains som e o f  the 
B  group  o f  vitam ins and is well known for its pellagra-preventing properties. 
(Pellagra is a deficiency disease which results in  cracking o f  the skin). U n fo r­
tunately som e vitam ins break dow n when m ilk is stored  (A , B , C ) and others 
(B , C ) are destroyed when m ilk is heated. In  consequence m ilk m ay not 
alw ays be a very good  source o f  vitam ins.

T h e  m ain constituents o f  m ilks from  various anim als and hum ans are 
show n in  T ab le  1. T h ere  is w ide variation in  the com position o f  the m ilks o f  
the species, e .g. hum an m ilk 3 .3  per cent fat com pared w ith ewe m ilk 8.5 per 
cent fat. T h is  can also occur between the different races and tribes o f  anim als 
w ithin a species, e .g. the cow , F rieslan d  3.5 per cent and Jersey  5.2 per cent 
fat.
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T A B L E  I

A p p r o x i m a t e  C o m p o s i t io n  o f  th e  M i lk  o f  V a r i o u s  S p e c i e s

Species Water
/o

F at
%

Solids 
Not F a t

%
Protein

0/
/o

Lactose
%

Ash
%

H um an 88-4 3-3 8 -3 1-3 6-8 0-30
C ow : Friesian  . 87-5 3-5 9 0 3-4 4-8 0-68

Jersey 85-3 5-2 9-5 3-9 4-9 0-70
Z ebu 85-9 5-3 8-8 3-3 4-7 0-76

Buffalo 83-5 6-9 9-6 3-8 5-1 0-75
G o a t ................... 88-2 4 0 7-8 3-4 3-6 0-78
E w e ................... 79-5 8-5 12-0 6-7 4-3 0-96
C a m e l ................... 87 0 2-9 10-1 3-9 5-4 0-77

T h ese  differences in milk com position are interesting and help us to under­
stan d  why the lam b , for instance, grow s so m uch m ore rap idly  than the calf. 
T h e  dairy farm er, however, is m ainly interested in  the total m ilk yield o f  the 
cow and  needs to pay  attention to m ilk com position only when it falls below 
th at required  by  the purchaser. Consequently breeds like the Frieslands are 
popu lar with dairy  farm ers because they are ab le to  give relatively large 
quantities o f  m ilk o f  a satisfactory total solids content.
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1.3 THE CAUSES OF VARIATION IN MILK COM­POSITION
T h e  values given for m ilk com position show n in T ab le  1 are representative 

fo r hum ans and various dom estic species. B ecause  m ilk com position m ay be 
quite different from  the figures show n, a b r ie f account follows o f  the factors 
which cause these differences.

B r e e d  o f  C o w . Som e breeds give m ilk o f  a higher fat content than others 
and often when fat content is high, solids-not-fat are high also. O n the other 
hand these breeds usually  give a lower total quantity o f  m ilk than anim als 
which produce m ilk o f  low fa t content. A t the sam e tim e individual cows o f  
the sam e breed  can show  im portant differences in the quantity and quality  o f  
m ilk produced.

S t a g e  o f  L a c t a t i o n .  M ilk  yield rises to a peak about six weeks after calving 
and  gradually  declines until the cow becom es dry. T h e  trend o f  fa t and  solids- 
not-fat percentage is opposite, i.e. fat and solids-not-fat content is low est when 
m ilk yield is highest and  increases as yield falls off.

F e e d in g .  T h is  is im portant in its effect on fat, solids-not-fat, m ineral and 
vitam in A  content and will be  d iscussed  elsewhere.

S e a s o n .  T h is is another feeding effect because grazing is nutritious and 
supports peak production  in  the rainy season. In  the dry season  the quality 
o f  grassland  is not sufficient for m ilk production  and the farm er m ust store 
foo d  for winter feeding. U su ally  winter m ilk is rich in fat com pared with 
sum m er m ilk but a greater am ount o f  m ilk is produced  in sum m er.

A g e  o f  C o w . U sually  the yield o f  m ilk increases rapidly  from  the first to the 
th ird  or fourth  lactation and  then falls o ff gradually. F a t  percentage show s the 
opposite  trend.

1.4 THE FOOD VALUE OF MILK FOR HUMAN BEINGS
I n f a n t  F e e d in g .  T h e  practices in  feeding infants are im portant in  deter­
m ining the health o f  the whole population. T h e  food o f  in fants m ust be 
adequate and contain all the item s needed for healthy and rap id  grow th. I f  
such  food is not provided grow th failure and  certain diseases can becom e 
w idespread in infants and children. T h is  is com m on in  m any o f  the tropical 
an d  sub-tropical areas o f  the w orld where diseases such as anaem ia, m arusm us, 
kwashiorkor and others are com m on and where m any children are consider­
ab ly  sm aller than they should  be for their age.
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In  these areas prolonged breast feeding is often practised  am ongst poor 
people. T h is  is largely because it is the only suitable food available. It  is also 
practised  because o f  the m istaken be lie f that further pregnancy can be avoided 
in this way. T h ere  is little doubt that hum an breast m ilk is the best food for 
young in fants. H ealthy well fed  m others are usually  ab le to produce sufficient 
m ilk to provide all the nourishm ent necessary for the child  for the first fou r 
to  six  m onths o f  life. It  assists both  the health o f  the m other and the produc­
tion o f  adequate breast m ilk i f  the m other regularly drinks m ilk from  dom estic 
anim als. T h is  is especially im portant in  m any hom es in  Africa where the 
m others’ diet m ay be poor and consist m ainly o f  a starchy food such as m aize  
or cassava.

Between the age o f  four and six  m onths, it is u sually  desirable to begin  
feeding the infant som e solid  food in addition  to breast m ilk. In  A frica this 
food is usually  a cereal grain such  as m aize or a root crop such as cassava 
which are short o f  the proteins that the child needs for healthy and  norm al 
growth. F ro m  this tim e on, although it is highly desirable that breast feed in g 
should continue, m ilk from  farm  anim als should , i f  available, form  part o f  the 
daily diet o f  the child. T h is m ilk can be m ixed with the gruel, m ealie pap or 
other starchy food  o f  the child while it is being cooked. Alternatively m ilk, 
preferably after it has been boiled, can be given to the child to drink separately 
from  food.

C h i l d  F e e d in g .  T h ere is wealth o f  experience which show s that m ilk has a 
highly beneficial effect on healthy growth when given to young children. In  
som e countries it is custom ary to enable school children to have a third o f  a 
pint o f  milk a day either at a reduced price or at the expense o f  the State. T h e  
poorer the feeding value o f  the hom e diet the m ore obvious has been the 
beneficial effect. Observations by L o rd  Boyd O rr, the international authority 
on hum an feed in g problem s, are o f  interest.
H e found that when children from  between 
five and 15 years o f  age received m ilk in 
addition to their norm al food, they showed 
an increase o f  20 per cent in  height and 
w eight over children who received no milk.
U sually  children who drink m ilk every day 
are m ore alert at school. T h ere  is every 
reason why m ilk  should be drunk regularly 
by grow ing children.

A d u l t  F e e d in g .  A lthough adults do not 
need food fo r  grow th they need to have 
enough food  and  the righ t kinds o f  food  to 
keep their bodies healthy and to provide
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energy to carry out their daily tasks and activities. I f  a person ’s fo cd  contains 
enough o f  all the necessary nutrients he is said  to have a balanced diet. 
Foods such as m aize contain m ainly only one nutrient, others such  as beans 
contain good quantities o f  two or m ore nutrients but few foods contain such 
a good balance o f  nearly all the essential nutrients as m ilk .-T h u s, although 
m ilk is m ore im portant in  the diet o f  children and o f  pregnant and lactating 
w om en than o f  other people, it is also an excellent food to help balance the 
diet o f  all adults. W hen com pared with other foods it is relatively cheap, 
e.g. one p int o f  m ilk has the sam e food  value as approxim ately (i) \  lb. lean 
m eat, or (ii) five eggs, or (iii) \  lb. chicken, or (iv) 1^ lb . fish when added 
to a starchy diet. M ilk  is o f  great value to pregnant wom en and  especially  
during the la st  three m onths o f  pregnancy. T h is is  because during this tim e 
the unborn child  is grow ing rap id ly  an d  has an extensive need for food 
nutrients. T h ese  are obtained from  the food  eaten by the m other. D eficiencies 
in the diet o f  the pregnant woman can cause ill effects in her and her infant.

1.5 MILK PRODUCTS
M ilk  can be kept fresh  for about two or three days but sooner or later 

(rapidly , in  w arm  clim ates) it turns sour an d  then goes bad . F o r these reasons 
m an has developed ways o f  processing m ilk  into products which rem ain fresh 
for a tim e depending on their nature an d  the way they are stored. T h ese  
different m ilk products vary greatly in  food value but all are u sefu l to m an. A  
b rie f account follow s o f  som e o f  the m ore com m on o f  these products.

1.6 CREAM AND BUTTER
C r e a m .  T h e  fat in  m ilk  is m ade up o f  tiny drops or g lobules which rise to the 
surface to form  cream  when m ilk is allow ed to stan d. C ream  can be separated 
from  m ilk either by  hand or m achine. I t  can then be u sed  at the tab le  or sold 
for m anufacture into butter. T h is  is com m only done in  areas which are so far 
from  towns that the cost o f  tran sportin g whole m ilk is too high. W here m ilk 
is produced  so that cream  can be sold  for m anufacture, it is u sual fo r the large 
farm er to own a m echanical separator. In  som e rural areas, where farm ers 
own a sm all num ber o f  cows, a com m unal separator is operated. M echanical 
separation rem oves nearly all o f  the cream  from  m ilk, i.e . 99 parts in  100 
(99 p er cent) and can be done as soon as the m ilk is drawn from  the cow. 
H an d  separation is carried  out after m ilk has been allow ed to  stan d  for 24-36 
hours when about 80 per cent o f  the cream  can be recovered. In  th is method 
there is a danger o f  the cream  going sour and  so becom ing unsaleable.
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B u t t e r .  T h is is m ade from  cream  by churning. C ream  is p laced in  a container 
an d  then shaken fo r about 30 m inutes until the cream  “ breaks” , i.e. fat 
globules join together to form  grains about the size o f  sorghum  or kaffir corn 
seed. T h e  liqu id  in  the churn, known as “ butterm ilk” , is drawn off and water 
added  to the churn to w ash the butter. T h e  butter is then rem oved, salted 
and finally “ w orked”  to rem ove as m uch w ater as possib le . T h e  com position 
o f  butter varies b u t on the average contains 80 per cent or m ore fat, 16 per 
cent water and the rem ainder is  m ade up o f  casein (m ilk protein) lactose and 
m ineral m atter.

G h e e . B utterfat from  which the water has been rem oved is  called ghee in 
In d ia  and  is m anufactured in m any parts o f  the w orld including E ast A frica. 
M ilk  is collected over a few days, churned and then heated over a  slow fire. 
H eatin g is increased until active boiling ceases and  so indicates that free 
m oisture has been driven off. H eating is continued carefully until the non­
fatty  solids settle to  the bottom  and dry to a light am ber colour. T h e  fa t is 
then  allowed to solid ify  by cooling and the lower layer o f  butter-m ilk is run 
out. G hee keeps well in  a cool p lace i f  it  has been m ade carefully and is stored 
in  a tin  vessel filled to  the brim . S torage in  copper or iron containers leads to 
deterioration o f  the product while overheated sam ples m ay becom e rancid  
quickly. G hee is a  valuable food containing vitam in A  and is  very rich in 
energy. It  is  palatab le  and easily d igested  and  is also a valuable cooking fat.

1.7 SKIMMED AND SEPARATED MILK
T h ese  are m ilks from  which m ost o f  the fat has been rem oved by the 

process o f  separation in butter m aking. Separated  m ilk contains alm ost no 
fat. M ilk  which has been skim m ed by hand 
contains about one fifth o f  the fat which was 
present in  the whole m ilk. Su ch  m ilk con­
tains all o f  the valuable solids-not-fat. B e­
cause the vitam in  A  is rem oved with the fat, 
these m ilks are unsuitable as the sole source 
o f  food for babies. N evertheless they are 
u sefu l foods for ch ildren  and adults.

1.8 CHEESE
C heese is m ade u p  from  curd which form s 

in  m ilk that has been  clotted by the action 
o f  rennet. T h is su bstance is found in  the
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stom ach o f  anim als. K o n *  w rite s: “ L egen d  has it that cheese was first m ade 
by an A rabian  m erchant who p u t m ilk for a journey across the desert into a 
pouch  m ade from  a sheep ’s stom ach ; in  the heat o f  the sun , the rennet in 
the stom ach lining clotted the m ilk, which separated into curd  and  whey” . 
M ilk  can be clotted also by souring and m any cheeses are m ade in  th is way. 
T h u s cheesem aking is a usefu l way o f  changing m ilk into a product which 
keeps well, is easily carried, has a high food  value and is both  readily eaten 
and digested.

T h ere  are a great num ber o f  different kinds o f  cheeses bu t the general 
m ethods u sed  to m ake them  are the sam e. M ilk  is heated and  m ixed  with a 
“ starter”  to give a slightly acid  or sour condition. Rennet is added  an d  a curd  
form s. T h is  is cut into sm all pieces which float in the whey. T h e  m ass is 
heated again and stirred  until the curd  settles to the bottom  o f  the container. 
T h e  whey is now drained off. T h e  curd  is then salted, pu t into a cloth, 
packed into a m ould  and  pressure  applied  increasingly, until the required 
am ount o f  water has been rem oved. T h e  duration o f  this operation will 
depend on whether a “ hard”  or “ soft”  cheese is to be m ade. T h e  cheese is 
then bandaged and stored to ripen. Y ield  varies but in  general will b e  one 
p art o f  cheese to 10 parts o f  m ilk for a hard  cheese.

T h e  food  value o f  cheese is obviously different from  that o f  m ilk. It  can 
vary enorm ously according to the quality o f  the m ilk u sed  and  m ethod o f  
m anufacture. O f  the original wholemilk the curd  usually contains about 
h a lf  o f  the total solids. T h is  includes m ost o f  the fat and three-quarters o f  the 
protein. M o st o f  the lactose and calcium  stay  in the whey while m ost o f  the 
vitam in A  and  som e o f  the B  vitam ins stay in  the curd . C onsequently  cheese 
is rich  in  valuable protein  and thus can be an im portant addition  to diets 
com posed o f  m aize or other cereals.

1.9 WHEY
W e have seen that whey contains som e o f  the valuable parts o f  m ilk. T h e 

am ounts o f  solids it contains varies but is about 6 to 7 p er cent. A lthough it 
can be drunk its m ain use as hum an food is in  the m aking o f  whey cheese. 
T h is  is done by boiling and  stirring the whey until about a quarter o f  the 
original quantity is left. It is then set aside in  containers to cool.

1.10 SOURED MILKS
Fresh  m ilk turns sour in  tim e and so m any peoples in  the w orld have 

developed palatab le products which m ake a  useful addition  to their diets.

* K o n  S . K .  " M i l k  a n d  m ilk  p ro d u c ts  in  h u m a n  n u t r i t i o n ” . N u t r i t i o n  studies 
N o .  17. F A O  1959.
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Souring is due to the action o f  extrem ely tiny living things known as bacteria. 
Som e o f  these are able to change the sugar o f  m ilk (lactose) in to an acid which 
causes a curd to form . T h ere are m any local ways o f  m aking sour m ilk foods. 
In the sim plest m ethod fresh  m ilk is allowed to stand in  an open vessel until 
it turns sour o f  its own accord. T h e  M asa i o f  E ast A frica an d  the Z u lu  and 
Sw azi peoples p u t fresh  m ilk into gourds which contain the rem ains o f  a 
previous batch o f  sour m ilk while other peoples ad d  a piece o f  curd  to the 
milk. Such  practices ensure a rap id  start to souring. C u rd  m ay be eaten as a 
relish with starchy food  such  as boiled  potatoes or cooked cereal.

Y oghourt is a  sour m ilk preparation  m ade in Eastern  E u rope  and is sim ilar 
to the D ah l o f  In d ia . F resh  m ilk is usually  heated or som etim es brought to the 
boil and allowed to cool to ju st above blood heat. A  starter is  added to the 
liquid  which is kept w arm  until it  becom es clotted and thick. Yoghourt is 
often diluted with water and used  for drinking. It  can be either stored in  sealed 
jars or dried in  the sun.

F e e d in g  V a lu e .  Som e people believe that sour m ilk has special health giving 
properties that can lead  to long life  in  hum an beings. Such  beliefs have not 
been confirmed so  far. Nevertheless souring can m ake m ilk a safer product 
than it som etim es m ay be. In  certain areas o f  som e hot countries, m ilk may 
carry bacteria w hich cause fevers like typhoid and paratyphoid  and others 
which can cause severe stom ach d isorders. T h e  acid form ed when m ilk turns 
sour stops som e o f  these bacteria from  grow ing an d  eventually kills them . 
T h is, o f  course, reduces the sugar content o f  the product com pared with fresh  
m ilk. A part from  th is change, provided the process o f  m anufacture has not 
entailed prolonged heating, the value o f  soured m ilk products is  very sim ilar 
to that o f  fresh  m ilk . I t  stands to reason  that they m ust be  a valuable addition 
to sim ple cereal d iets. A part from  th is their great value is  th at sour milk 
products are the only practical way in  which m ilk can be preserved by the 
vast num bers o f  people  who inhabit the rural areas o f  the tropics.

1.11 INDUSTRIAL MILK PRODUCTS
N o description o f  m ilk products, however b rie f, should  om it those which 

are m anufactured in  m odern factories. T h is  is because they are valuable foods 
which are available occasionally in  rural areas.

C o n d e n s e d  a n d  E v a p o r a t e d  M i lk .  T h ese  are produced when heat is  used 
to drive away som e o f  the water in  m ilk. W hole or skim m ed m ilk  m ay be used  
while cane sugar m ay be added. T h ese  products are sealed in  cans for m arket­
ing. T h e  term  “ condensed”  m ilk is often u sed  to refer to sweetened m ilk, 
while the unsw eetened product is com m only called “ evaporated”  milk. F oo d
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value is reduced  by the heat treatm ent. I t  is im portant to rem em ber that when 
fa t  is sk im m ed from  m ilk the vitam in A  goes w ith it . C onsequently  skim m ed 
m ilk products are unsuitable fo r in fant feeding and  this is  usually  stated  on 
the label. W ith this reservation, these products can m ake usefu l contribution 
to  hum an diets.

D r i e d  M i lk  P r o d u c t s .  A s the nam e suggests these are m ilks from  which all 
water has been  rem oved. T h e  ancient Chinese are known to have dried  m ilk 
over fires bu t this m ethod reduces food value. T o d ay  dried m ilk can be m ade 
by  running a th in  layer o f  m ilk over large heated rollers or drum s and scraping 
o ff the dried  m ilk as it form s. A lternatively, m ilk m ay be very finely sprayed 
into a  current o f  heated air which drives o ff the water it contains im m ediately. 
W hen m odern processing p lant is u sed  the dried  m ilk is o f  very high quality. 
D ried  whole m ilks are o f  great value in  baby  foods. T h ey  are very usefu l in 
areas where fresh  m ilk is not obtainable because they are easily transported  
an d , when disso lved in  w ater, can be u sed  in  p lace  o f  fresh  m ilk. A part from  
fatty  so lid s, dried skim m ed m ilk contains all o f  the valuable parts o f  whole 
m ilk. It  is usually  cheaper than dried whole m ilk pow der because it is a residue 
from  butter m aking.

1.12 THE PLACE OF MILK PRODUCTS IN HUMAN NUTRITION
D ifferences betw een fam ilies and peoples in  the consum ption o f  m ilk  are 

partly  due to  custom  and  partly  to the cost o f  m ilk  and m ilk  products. 
N utritional problem s o f  A frican  people have been investigated in  R hodesia.
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In  general traditional diets in  rural areas were found to be adequate for adults. 
Such  staple diets were com posed o f  cereals (m aize, m illets or rice) with 
relishes (groundnuts, dried  fish, m eat) together with fresh  vegetables or fru it 
and beer brew ed from  m illets or sorghum s. U nfortunately  the social u p ­
heavals o f  this century have led  to a deterioration rather than  an im provem ent 
in  dietary habits. T h is  is particularly  true o f  the populations o f  large towns. 
M any o f  these people  have lost w hat traditional dietary patterns they had 
since leaving their rural com m unities. A s their incom es have risen the 
nutritive value o f  their diets has fallen . T o o  m any have developed a  taste  for 
white bread, cream  b u n s, sugar an d  “ m ineral”  waters o f  exotic taste. Such  
diets are largely deficient in  protein, m inerals and  vitam ins an d  m ay lead  to 
the developm ent o f  kwashiorkor or other deficiency diseases.

Reliance on  white b read  as a stap le cereal has its dangers. A ll wheats are 
poorly supplied  w ith calcium  and although wheat flour is enriched with this 
m ineral in  som e countries, this is not p ractised  in  C entral A frica. W heat, like 
other cereals such  as m aize, contains relatively little protein  and this is o f  
rather poor quality. Potatoes, cassava and other root crops are even m ore 
deficient in  protein. I f  any o f  these foods form  the m ain or stap le  food o f  the 
diet it is particularly  im portant that they be supplem ented w ith som e foods 
containing good protein . One o f  the best o f  these is m ilk.

M ilk  is a  rich (an d  relatively cheap) source o f  good  protein  as w ell as 
calcium  and vitam ins. M ilk  products, depending on their nature and  m ethod 
o f  m anufacture, are also extrem ely palatab le and  are readily d igested  by , and 
available to, the hum an body. T h ere  can be little doubt that in  C entral A frica 
there is an  urgent need to increase the production  and consum ption  o f  dairy 
produce.



2.0 FACTORS THAT AFFECT THE AMOUNT OF 
MILK A COW YIELDS

Environm ent controls alm ost entirely the am ount o f  m ilk a  cow produces 
so  it  is im portant to understand what this is. S im ply , it m eans surroundings 
and  these are influenced by clim ate and by m an. C lim ate, o f  course, is m ade 
u p  o f  several factors such  as tem perature, dam pness o f  air and  rainfall. T h ese , 
in  tu rn , largely control vegetation which also depends on soil and the slope 
o f  the ground. M ost o f  A frica  is in the tropics yet there are rem arkable 
differences in  clim ate. In  fact m any different clim ates are m et which range 
from  cool tem perate in  a few m ountainous areas to hot-dry and  hot-w et in 
others. Som e environm ents are unsuitable for dairy cattle. H ow  all o f  these 
factors affect the am ount o f  m ilk a cow can produce is described in  this 
chapter.

2.1 CLIMATE
C lim ate affects m ilk yield in two m ain ways. F irstly , by  controlling vegeta­

tion, it controls the quality  and quantity o f  food  eaten by  cattle which are 
grazing. A lso , depending on  the length o f  the rainy season , it controls the 
length o f  tim e that nourishing food is available. F ood , its quality an d  the 
am ount fed , is probably  the greatest single factor which affects m ilk  yield. 
M u ch  m ore attention will be  given to this in  the chapters which follow. 
Secondly , cattle m ust keep their body tem perature within a range (decided 
by nature) which is su itable for ideal productivity. T h e  higher body tem pera­
ture  rises above norm al (101 .8 °F ., 38 .5 °C .) the less m ilk the anim al will 
produce and it m ay die eventually. T h e  skill o f  m an  can usually  overcom e the 
lim itations o f  clim ate when there is enough rain. H e can prolong the tim e o f  
h igh  quality feeding by planting crops which can be “ conserved”  or stored  
for dry-season feeding. H e can reduce the effect o f  environm ental tem perature 
in  various ways to prevent m ilk yield from  becom ing less in  the hot m onths o f  
the year.

2.2 HIGH TEMPERATURE AND MILK YIELD
C attle  have w hat is called  a “ com fort zone”  for body tem perature and 

in sid e  this lim it they are ab le to  thrive and produce well. T h e  upper lim it o f 
m ean  annual air tem perature for European-type cattle is  said  to be 65 °F .

12
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(18 °C .) and for A frican  or indigenous cattle 7 0 °F . (21°C .). A bove these lim its 
cattle have difficulty in keeping the tem perature o f  their bodies at norm al, 
i.e. 101.8 °F . (38 .5 °C .). In  their efforts to lose the extra heat they will seek 
shade and cool breezes, drink m uch w ater and finally eat less food. W hen this 
happens m ilk production  declines and in  tim e m ay stop altogether.

T h ese  “ com fort zones”  were established by studying cattle when they were 
kept in  special “ clim ate room s”  where air tem perature could  be kept at 
chosen levels. In  the highveld o f  C entral A frica air tem perature is often very 
m uch greater than 6 5 °F . (18 °C .) but fortunately this is  neither all day long 
nor all the year round. A lthough cattle m ay be  too hot for p art o f  the day they 
gain re lie f from  the heat at night as we do ourselves. M u ch  can be done to 
reduce discom fort on hot days.

H igh  air tem perature affects the productive activities o f  dairy cattle (growth, 
m ilk yield and reproduction) indirectly. It  can, however, cause a reduction in 
the am ount o f  food  eaten which directly governs production. T h u s the 
grow th o f  young anim als will be reduced and  m ilk yield  less when air tem ­
perature is high enough to affect appetite. W hile m ilk yield falls the produc­
tion o f  m ilk fat is not always affected. T h u s the proportion  o f  butter-fat in  
the m ilk usually decreases. T h ere is not m uch known o f  the effect o f  high 
tem perature on reproduction. So  far as we know neither pregnant cows nor 
the calves they carry are affected. H owever, bu lls m ay have less success with 
cows because sem en quality declines when air tem perature is over 104°F . 
(40 °C .) for m ore than eight hours a day.

2.3 GRAZING HABITS IN THE TROPICS
A  great deal o f  valuable inform ation on m anagem ent has been gained 

through studying the grazing habits o f  cattle. In  the heat o f  the day when the 
direct rays o f  the sun  raise body tem perature, cattle seek and  need shade. T h is 
is m ore noticeable in  European  than in  A frican (indigenous) breeds o f  cattle. 
G razing tim e is reduced  when cattle seek shade and less food is consum ed so 
th at m ilk production declines. T h e  lesson  to be learnt is th at, in  the hot 
season , cattle m ust b e  provided w ith shade and  given either n ight grazing or 
extra food  when they have to be kraaled at night. Shade can b e  provided by 
either conserving or p lanting su itab le trees in  the grazing area. Because cattle 
circulate water in their bodies to help cooling, plenty o f  water m ust be avail­
able throughout the day. W arm  water does not cool the body as well as cold, 
so  that water troughs should be shaded.
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2.4 CLIMATE AND COMPOSITION OF FOOD
G rain s are m ore easily d igested  than hay m ade from  m ature grasses. T h is  is 

due entirely to the difference in  the am ount o f  fibre they contain. F o r  exam ple, 
I lb . o f  m aize m eal an d  2 lb . o f  veld  hay each supply  a dairy cow w ith about 
the sam e am ount o f  nutrients which can b e  d igested . H ow ever, hay contains 
about 25 tim es as m uch fibre as m aize. T h e  digestion  o f  fibre and  the u se  in  
the body o f  the m aterials which resu lt from  th is, causes m ore body heat to be 
produced  than  when grains are fed . C learly  m uch m ore body-heat w ill be 
produced  when hay is  fed  than when m aize is  fed . U nfortunately there is not 
a great deal o f  practical know ledge on the m ost su itab le k ind o f  food  to  feed  
cattle in  hot clim ates. In  A frica this is due to m istaken attem pts to  try  to 
su it the cow to the environm ent in stead  o f  trying to find out how far  the 
environm ent can be altered to su it the cow.

T h e  approach has been different in  Israel where environm ent should  have an 
adverse effect on m ilk yield. H ow ever by the im portation o f  im proved  cattle 
to  grade up the indigenous stock, a  m odern approach to d isease control and 
cattle m anagem ent, the national average o f  Israe li F riesian s is 1,250 gallons a 
year. T h is  productivity is achieved even in  areas where air tem perature is 
greater than body tem perature for several m onths each year. T h e  provision 
o f  shade and  diets which have a high grain  content are im portant parts o f  
Israe li m anagem ent.

F rom  com parisons m ade between grain  and  hay it is obvious th at foods 
which contain a great deal o f  fibre are unsuited  to  cattle in  hot clim ates. On 
the other hand, in  places where days are very hot and nights are cool it w ould 
be best for the cow to eat grain  in  the m orning an d  fibrous foods in  the late 
afternoon. T h u s the heat produced in  digesting hay w ould affect the body  in 
the cool night and not ad d  to the anim al’s d istress in  the heat o f  the day.
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2.5 HEALTH AND MILK PRODUCTION
H ealth is that condition o f  w ell-being in  which the body can carry out all o f  

its functions satisfactorily . Production is  the nam e given to the activities o f  
dom estic anim als which are o f  benefit to m an. Farm ers tend  cattle because 
they produce m ilk, m eat, hides and calves. N o  aim al can do these things unless 
it is healthy and  fo r good health an  anim al needs a balanced diet in the sam e 
way as m an h im self. T h e  healthy anim al is  far better ab le to  resist d iseases 
which lower productivity.

W hen m ilk production  fa lls o ff or stops a  farm er can see at once w hat his 
loss is  likely to be. H e also knows the cost o f  d rugs, veterinarian charges and 
the value o f  an  anim al which dies. I t  is less easy to know o f  the cost when m ilk 
yield is not quite what was expected. N o r  is  it easy to  find out the loss o f  
incom e from  slow -grow ing young anim als or o f  fem ales w hich do not calve 
regularly. Y et this kind o f  lowered productivity is the resu lt o f  disease and is 
com m on throughout the tropics. I t  m ust be clearly understood that diseases 
are the cause o f  a  great loss o f  anim al products. W hile m any m easures m ust 
be taken to keep disease at a m inim um , the m ost im portant aid  to anim al 
health is a belly  fu ll o f  the righ t food.

2.6 CATTLE BREEDS AND MILK PRODUCTION
T h e  com position o f  m ilk from  various breeds or tribes o f  cattle is different 

(T ab le  1). In  the sam e w ay there are differences in  the quantity o f  m ilk given 
by different breeds. T h e  average yields o f  various breeds are given in T ab le  2. 
Quantity o f  m ilk is usually  given in  term s o f  “ lactation yield” , i.e . the period 
when cows are giving m ilk or lactating. T h e  length o f  lactation is  usually  given 
as a num ber o f  days and  the yield in  either pounds (lb .) or gallons. A  gallon o f  
milk weighs ju st over 10 lb.

T A B L E  2

T h e  M i lk  Y ie ld s  o f  S o m e  B r e e d s  o f  C a t t l e

Breed

M ilk
Yield

lb.
F a t
%

D ays in 
M ilk

Live
Weight

lb.

F rieslan df 9 ,0 0 0 3 -6 298 1,200
Je rse y f 7 ,0 0 0 5 -1 297 8 0 0
Boran 3 ,5 0 0 5 0 305 8 5 0
Angoni 1,400 — 288 —

N yasa Z eb u * . .  . . 1,757 — 288 —

t i n  m ilk  r e c o r d e d  h e rd s .
* fro m  “ T h e  in d ig e n o u s  cattle  o f  th e  B r i t is h  T e r r i t o r ie s  i n  A f r i c a ” .
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F igures which show  the average yield o f  different breeds o f  cattle have a 
very lim ited usefulness. F o r exam ple T ab le  2 shows the average yields o f  
Frieslan d  and Jersey  cows (Plate 1). T h ese  are the two m ost num erous dairy

P L A T E  1. D a i r y  bre eds o f  E u ro p e a n  o rig in .
T o p  L e f t :  A y r s h ir e , T o p  R ig h t :  G u e rn s e y .
B o tto m  L e f t :  Je rs e y . B o tto m  R ig h t :  F rie s la n d .(Photographs by courtesy o f The Rhodesian Farmer)
breeds in  Southern A frica. T h e  figures give no idea o f  the great differences 
in  m ilk yields between different herds o f  say, F rieslan ds, nor does it  tell us 
the b ig  differences in yield  which occur betw een cows in the sam e herd . F o r 
exam ple, in  R hodesia the yearly (average) m ilk yield o f  F rieslan d  herds varies 
from  below 3,000 lb . to above 9,000 lb . I f  the records o f  individual cows are 
exam ined we find that cows vary in lactation m ilk  yield from  below  3,000 lb. 
a year to over 20,000 lb .*  T h u s average figures are only a  guide to the m ilk 
yield o f  a particular breed  under average conditions. T h e  m ilk yield o f  cattle 
indigenous (belonging) to A frica  is generally low.

* C la ire , a F r ie s la n d  c o w  in  th e  U p p e r  U m g u s e  are a, p r o d u c e d  2 9 ,1 5 2  lb . o f 
m ilk  at 4 .6  p e r  c e n t b u tt e r -f a t  i n  30 0  d a y s . (1 9 6 3 /6 4 ).

2.7 CATTLE BREEDS AND MANAGEMENT
M an y farm ers o f  the W estern W orld have the skill and  know ledge in  dairy 

cattle  m anagem ent which their forebears gathered over hundreds o f  years. 
T h is  experience shows that only cattle that are properly looked after will
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produce well. In terest is taken in  each dairy cow and  she m ay even receive 
special food which she likes best. In  other w ords, these farm ers go to a great 
deal o f  trouble to look after, and  so help the cow to produce a good supply  o f  
milk. In  contrast A frican com m unities have traditionally regarded cattle as 
social assets to be u sed  in  the purchase o f  brides and in  the settlem ent of 
disputes. In  these circum stances num bers are o f  great im portance and, 
provided cattle can be kept alive, their w ell-being is o f  little im portance.

In  tribal societies, where the fam ily provides its own food from  fam ily 
resources, the need to produce m ilk for sale has never arisen. W here m ilk is 
regarded as a  g ift from  the cow when she has a c a lf  at foot, then there is less 
desire to develop the m any skills which m ake up good m anagem ent.

T h e  old  system  o f  m anagem ent was sufficient for the kind o f  tribal society 
in  which it developed. It  is the new situation o f  rapid  population increase 
which dem ands a change from  the old  ways so that extra hungry m ouths can 
be fed.

A gain  European  cattle receive m uch m ore food than indigenous cattle. T h e 
successfu l dairy  farm er goes to a  great deal o f  trouble to see th at his cows have 
plenty o f  food. T o d ay  som e A frican  farm ers have begun to realise the need 
to  feed  cattle i f  they are to do well. T h is  is different from  the old  days when 
cattle starved in  winter because no food crops were grow n an d  stored  for them. 
C attle  in  winter lo st weight an d , i f  they were unfortunate enough to calve 
then, they gave m ilk  at the expense o f  their own flesh and lost even more 
weight.

F in ally , the E uropean  breeds have been chosen for hundreds o f  years for 
their ability  to  produce m ilk. W e cannot, o f  course, choose a  bull on  milk 
yield but we can take a bull c a lf  from  the best cow in  the herd an d  use him  for 
breeding. T h e  chances are that such  a  bull 
will p ass to his daughters som e o f  his 
m other’s ability to  produce milk. In  this way 
daughters inherit the characters p ossessed  
by their parents and  other ancestors.

2.8 AFRICAN BREEDS OF CATTLE
T h ere  is m uch controversy about which 

breeds o f  cattle should  be u sed  for dairying 
by A frican farm ers. Som e people argue that 
because the A frican  breeds o f  cattle have 
survived in their ow n local environm ents for
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m any hundreds o f  years they are the m ost su itable breeds for m ilk p roduc­
tion. B y  careful selection over a long period  o f  tim e, it is said , enough 
im provem ent could be m ade to keep pace with the im provem ent in  stan dards 
o f  husbandry which are likely to take p lace slowly. T h ese  ideas ignore prac­
tical experience and are out o f  touch  with the needs and sp irit o f  A frica 
today.

Investigations over the last 30 years have shown the un suitability  o f  local 
A frican  cattle breeds for dairying. M ahadevan , the m odern authority on dairy 
cattle breeding in  the tropics, states categorically “ that selective breed ing fo r 
m ilk production  with the indigenous cattle o f  E a st A frica has fa iled  to give any 
w orth-while resu lts.”  S im ilar rem arks apply  to attem pts m ade to im prove the 
indigenous (local) breeds in  Sw aziland, Z ulu land  and  R hodesia. U n der the 
b est conditions o f  feeding and m anagem ent in  these areas m ilk  yield  is too 
low  to provide a reasonable source o f  incom e to the farm er. T o  attem pt dairy 
farm in g with local cattle, therefore, m eans that A frican  farm ers w ill have 
little or no hope o f  lifting them selves out o f  a  subsistance farm in g econom y. 
W ithout hope o f  this kind they w ill have no incentive to adopt the im proved 
h usbandry practices which are essential to successfu l dairy farm in g.

D airy in g can only be justified i f  the farm er can m ake a reasonable liv ing 
from  his efforts. I t  has been show n again  and again  all over the w orld that the 
higher the yield  the m ore profitable the cow. C onsequently dairy farm in g 
should  only be undertaken with breeds or crossbreeds which are likely to  be 
productive under local conditions. T h ese  conditions include clim ate with the 
lim itations it  m ay im pose on  the provision  o f  cattle food and  the stan dard  o f  
m anagem ent which can be ap p lied . In  A frica these variab les are too great to 
allow  for firm  recom m endations o f  the m ost su itab le breed  to be m ade. F o r  
exam ple in  those parts o f  the h ighlands o f  K en ya where rain fall is  over 30 in . 
an d  foo d  crops can be grow n abundantly, E uropean  dairy  cattle can  be 
h ighly productive. In  lower rain fall areas, where crops are less abundant, 
In d ian  breeds such as Sahiw al an d  R ed  S in d h i, have been show n to  be 
m ore su ited  to the conditions than European  cattle . In  C entral A frica the 
European  breeds produce well so long as food is  abundant and  m anagem ent 
is  o f  a  h igh  standard.

A  general recom m endation can be m ade to  the beginner in  dairying w ith  
little  capital. T h is  is  to  start w ith local cattle an d  to  get them  in  calf, b y  
artificial breeding m ethods (Section  9 .5), with sem en from  a bu ll o f  a E u ro ­
pean  dairy  breed. W ith good  m anagem ent the crossbred  calves w ill be  in  m ilk  
three years later. D u rin g  th is tim e the beginner w ill have h ad  tim e to  learn  
how to  provide the food needed for th is im proved type o f  cow and the other 
aspects o f  dairy husbandry needed for profitable dairying.
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2.9 DAIRY TYPE
T h ere  is little doubt that the experienced dairy farm er can tell by looking 

at cows which w ill m ake a good m ilker (P L A T E S  1 & 2). T h is  does not m ean 
th at m istakes are never m ade b u t rather that the m ore experience a  farm er 
has the fewer m istakes he will m ake.

E ach  breed o f  cattle has an  appearance which is typical fo r that breed  so 
that a Jersey  cow, fo r exam ple, is quite different from  a M ashona cow. All 
over the w orld m en have gathered together and  started  “ breed  societies”  with 
the idea o f  im proving a  particular breed  o f  anim al. E ach  society has written 
dow n a description fo r its own breed  and  o f  its appearance, colour, size, 
shape o f  head and  m any other body characters. Som e o f  these are related to 
m ilk yield and others are not. T h is  is  no place to  consider breed  societies and 
their requirem ents. T h e  point to b e  m ade is that a good ju d ge  o f  dairy cattle 
can usually pick a likely m ilker no m atter which breed he sees. T h e  characters 
he relies upon are o f  very great im portance to all dairy farm ers.

F ir st o f  all, lactation  is a process achieved only by the fem ale no m atter 
what species o f  anim al is involved. Consequently the dairy cow should have a 
fem inine appearance, that is it should  look like a cow and not like a bull. T h ere

POLL

P L A T E  2 . T h e  p o in ts  o f  a d a iry  c o w .
S c h o e n g e z ic h t Paulette.

(Photograph by courtesy of Schoengezicht Jersey's, Stellenbosch, R .S .A .)
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is good reason for this because irregular or non-breeding cows often develop 
a rough or coarse appearance like that o f  a bull. Such  anim als give little m ilk  
in their lifetim e. Fem ininity is best seen in  the head and neck which should  be 
refined w ithout any heaviness or coarseness o f  skin, hair or bone. T h e  eyes 
should  be bold , bright and alert bu t docile rather than fiery. T h is  indicates 
ease o f  handling and a courageous tem peram ent to  endure the heavy strain  
which lactation im poses on the body. A  dull, sunken or sleepy eye shows 
either a “ poor doer”  or ill health.

T h e  body should  be long and  deep while the ribs should be w ell-sprung. 
T h e se  characters show  plenty o f  space for heart, lungs and digestive system , 
upon  which m ilk production  depends. T h e  lactating cow does m ore “ w ork”  
than any other dom estic anim al. It  has been foun d that a cow ’s heart pu m p s 
500 lb . o f  blood through the body each day in order to produce 1 lb . o f  m ilk, 
i.e. a  cow yielding 40 lb . o f  m ilk a day m ust pum p nine tons o f  b lood. T h is  is 
a  trem endous am ount o f  work to get through  and is equal to that o f  a  draught 
anim al at the p lough. Su ch  work and  productivity requires a  great deal o f  
food, hence the need for a long, deep body which indicates a b ig  stom ach to 
handle food.

T h e  girdle o f  bones which m ake the hips or pelv is should be large enough 
to provide enough room  for easy calving and sufficient area for udder attach­
m ent. T h e  udder itse lf  should  be large and well developed so  that it can hold  
a lot o f  m ilk. T h is  m eans it should  be w ide, deep and in  the b est m ilkers, it 
should  extend well forw ard and well up  behind. W hen handled the skin o f  the 
u dder should  be fine to the touch and  should  be loose and su pple . T h e  tissu e  
in side the udder should  feel soft and  yielding, suggesting m ilk producing 
tissu e  as opposed to m eaty, fatty  udder tissue which gives little m ilk. T h e  
productive udder will shrink when em ptied and m any folds o f  loose skin will 
be seen, whereas the m eaty or fatty  udder is about the sam e size, fu ll or em pty. 
T h e  veins and arteries which carry blood to and from  the udder can be seen in  
outline under the skin and are well developed in  high yield ing cows. T h e  
u dder should look like a single organ or p att o f  the body rather than a collec­
tion o f  four quarters. It  should  be well attached or joined on  to the body, 
otherw ise, as the cow  grow s older the udder w ill tend to  fa ll away. Su ch  
loosely attached udders are liab le  to in jury. T h e  teats sh ou ld  be evenly 
spaced  at the fou r “ corners”  o f  the u dder and  m ust be  o f  a  convenient size 
for m ilking, i.e . neither too large nor yet too sm all to g rasp .

T h e  tail should  be long, fine and supple  as th is indicates fineness in  the 
anim al and it should  be set neatly into the p inbones. In  som e anim als the tail- 
head is high or coarsely set. T h is  som etim es in dicates shy breeding and, when 
exaggerated , m akes service by  the bull difficult.



T h e  forelegs o f  the dairy cow should  be straight and  the feet close together 
when the anim al is stan ding. I f  the feet are w ide apart th is indicates that the 
anim al is fat or the shoulders are coarse and  clum sily p laced . I t  can also m ean 
a well-developed brisket which is a character o f  b e e f cattle which produce 
little m ilk. T h e  h ind legs are kept wide apart by the u dder when a cow is in 
fu ll m ilk and should  be straight. H in d  legs should not ben d  inw ards at the 
hocks as this can lead  to udder dam age.

T h e  lactating cow should  not be excessively fa t as this usually  m eans that 
the cow has put her food  onto her back rather than in  to the m ilk pail. A ll 
bones should appear to be fine. T h e  skin should  be thin an d  easily  stretched 
as an  indication o f  quality.

T h ese , then, are the points to which the experienced d airy  farm er pays 
attention. H e looks for what is called  “ quality”  and finds it in  the neat, well 
proportioned anim al that looks every inch a dairy cow.
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2.10 STOCKMANSHIP
A  dairy cow is only as good a m ilk producer as her m aster w ill allow her to 

be. Sh e cannot look after h erse lf ap art fro m  eating and  drinking what she is 
offered. T herefore the skilled stockm an ensures that she has a ll she needs to 
do her job  properly. H e m ust see that she gets plenty o f  the righ t k ind o f  
food. In  sum m er cow s m ust be m oved fro m  p lace to p lace  on the farm  so that 
good grass is availab le and infection by worm s and flukes is avoided. W aiting 
until all the grass has gone will lower m ilk yield and once this h as started it is 
difficult to stop. O ver m ost o f  Central A frica grass can  only m aintain  high 
yields for a few weeks. I f  a cow is to  give her b est yield a proper p lan  for winter 
feeding is necessary. A gain  the skilful stockm an begins this program m e before 
a decline in m ilk yield  shows that grazing is no longer enough by  itself.

Stockm anship is m ainly a question o f  seeing that the dairy cow has enough 
nutritious food to eat when she needs it. Y et observation  in m any countries 
shows that there is m ore to it than correct feeding. It  is well known that a new 
stockm an can m ake im portant changes for better or w orse in  the m ilk yield  o f  
a dairy herd. Even when he feeds the sam e foods as were fed  by  the m an he 
has replaced this can  occur. T h is is due to several factors w hich will be  des­
cribed in  detail later. Briefly they are due to feeding plans, i.e. the m ethod by 
which young cattle are reared and to the recognition o f  the stages in  a cow’s life 
when either m ore o r less food is required .

T h e  w ay in which a cow is m ilked w ill be shown to affect m ilk  yield, the 
am ount o f  fa t it contains and m astitis, i.e. in flam m ation o f  the udder. A  good
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stockm an also has a  careful p lan  to avoid  sickness in  his anim als. T o  bring all 
these factors together we can  say  that the good  stockm an has a w ide know ledge 
o f  cattle and their needs and  a  good eye for changes in  m anagem ent that need 
to be m ade before health or m ilk yield decline.



3.0 The General Principles of Feeding Cattle
by

D R . J .  H . T O P P S

3.1 INTRODUCTION
Food  is probably  the m ost im portant single factor which governs profit­

ab ility  in  dairy farm in g because the am ount and quality a cow  eats largely  
determ ines how m uch m ilk she w ill yield. A gain  the food b ill is the greatest 
single item  in  the cost o f  m ilk production so effective use m ust be  m ade o f  it. 
A  discussion o f  the principles o f  feeding helps us to understan d  how this can 
be done.

A nim als use food  and water in  two im portant w ays— for m aintenance o f  
body structure and for production. Production is an  im portant general term  
which covers grow th, reproduction and the production o f  m ilk, m eat, wool 
and  other anim al p roducts. A nim al foods are com posed o f  a very large 
num ber o f  different substances but for convenience these are usually  grouped 
into six  parts. T h e  six  parts are W ater, C ru d e  Protein, E th er Extract, C rude 
F ib re , M inerals (or A sh) and N itrogen-free Extractives. C ru de protein is m ade 
u p  o f  natural proteins and other substances which contain nitrogen. T h e  Ether 
E x tract is m ainly fats and oils w ith sm all am ounts o f  other com pounds. C rude 
F ib re  in  m any feeds is m ainly cellulose, a valuable nutrient, bu t in m ature 
forages its value m ay be reduced by the presence o f  a substance called lignin. 
N itrogen-free Extractives are com posed o f  substances called carbohydrates 
(i.e . sugars and starches) and  substances very m uch like carbohydrates. All 
anim als for their m aintenance and  production  need water an d  substances 
w hich provide energy, proteins, m ineral and vitam ins. T h e se  nutrients are 
called Essential Nutrients since they are absolutely necessary to  the anim als. 
L e t  us consider each one in  m ore detail.

3.2 WATER
N o anim al can ex ist for long w ithout water. A ll anim als, including hum ans, 

can go without foo d  for longer than they are able to be w ithout water. Cow s 
have been known to  drink 30 gallons a day, but the actual am ounts needed by 
cattle are not im portant. W ater should  be available in  unlim ited  am ounts at 
a l l  tim es to dairy cattle to allow them  to drink the am ount they need. W ater

23
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has m any im portant functions in  the anim al. It  is needed for the tran sport 
around the body o f  d igested  food, for ridd in g  the anim al o f  excessive heat and 
so regulating body tem perature, and for purposes o f  lubrication an d  p ro ­
tection o f  vital tissues.

3.3 ENERGY
A ll cattle m ust be supplied  with enough energy for the norm al “ working”  

o f  their bodies (that includes m aintaining the body tem perature), for walking 
about, and for the m uscular activity u sed  in  grazing. Energy in the food 
surp lus to these needs will be  u sed  to produce m ilk or flesh or fat or a ll three. 
O f  all the nutrients, the energy-yielding substances are needed in the largest 
am ount. F o r this reason anim als frequently receive insufficient energy in their 
d iet for their needs. T h is  is particularly so w ith dairy cows producing a  large 
am ount o f  m ilk and with rap idly  grow ing young stock. T h e  energy require­
m ents o f  these two classes o f  cattle are especially large and they need food 
w ith a high energy value. D airy  cattle fed  on norm al diets obtain  m ost o f  their 
energy from  carbohydrates in  the food. A  second source is the fats an d  oils, 
bu t the am ount in m ost dairy  cattle foods is very sm all. H ow ever, a given 
weight o f  fa t provides 2 \  tim es the energy o f  the sam e weight o f  carbo­
hydrate so  i f  fa t is present in  large quantities it supplies a large am ount o f  
energy. C rude fibre is also a valuable source o f  energy i f  it is m ainly com posed 
o f  cellulose. T h e  am ount o f  energy an anim al obtains is m ainly controlled by 
the digestibility  o f  the food. T h e  d igestible part o f  a food is that which is 
broken down in  the stom ach and other organs o f  the d igestive system  and is 
then absorbed and used in the body. T h e  rem ainder (the indigestible part) passes 
through the anim al and is voided as dung. Som e cattle foods are very digest­
ib le, while others have a low digestibility. In  general, foods which are m ainly 
com posed o f  “ starchy”  and/or “ sugary”  carbohydrates, e .g . m aize and other 
cereal grains, potatoes and  m olasses, are highly digestible. T h u s nine-tenths 
o f  the solid  or dry m atter o f  m aize is digested provided the grain  is crushed or 
ground. Foods rich in protein, e .g. groundnut cake and fishm eal, are also very 
digestible. A s foods becom e m ore fibrous, i.e. increase in crude fibre content, 
their digestibility is reduced. M aize bran, which is principally the outer skin 
o f  the grain , is m ore fibrous than m aize and so it is less digestible. Y oun g veld 
grass which has a dry m atter com posed o f  about 30 per cent crude fibre, is 
60 p er cent digestible. A s the grass m atures it becom es m ore fibrous and less 
digestible, until in the winter it is only about 40 per cent digestible. T h e  sam e 
applies to hays and silages, good hay m ade from  young grass is m ore digestible 
than  old  “ stalky”  veld hay. W ith grass, and indeed with m any other p lan ts, the 
content o f  lignin as well as the am ount o f  fibre increases as it becom es older. 
L ign in  is an  indigestible substance found in  large quantities in w ood. In
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sim ple term s the herbage becom es very fibrous, woody and “ stalky”  and 
highly indigestible.

3.4 PROTEIN
Proteins are the flesh or m uscle-building parts o f  the d iet, so  that young 

grow ing stock have a  particular need for protein. In  addition  there is a certain 
am ount o f  wear and tear o f  body tissues in  all anim als and protein  is needed 
for their repair, and in lactating cows protein is needed as a source o f  m ilk 
proteins. Proteins are m ade up o f  substances called am ino acids.

W hen digested , proteins are broken down into am ino acids an d  it is these 
which the anim al uses to bu ild  up  into its own body proteins. T h ere are 23 
different am ino acids. T h irteen  o f  these the anim al can m ake in its body, 
provided it is healthy and has enough raw m aterial (certain substances which 
contain nitrogen) fo r synthesis. T h e  other ten can only be m ade in  very sm all 
am ounts or not at all, and the anim al m ust have them  supplied  in  sufficient 
quantities from  food. In  other w ords, they are essential nutrients or, m ore 
specifically, essential am ino acids (E .A .A .). F rom  this we talk about proteins 
in foods having a certain “ quality” . T h is “ quality”  is their ab ility  to supply  
anim als with all the essential am ino acids in sufficient quantities fo r the 
anim al’s needs. A  protein  which does this is said  to be Hi^h Q uality  and in  the 
best o f  these are m ilk and egg proteins (see C hapter 1).

Very fortunately the presence and  activity o f  bacteria an d  other sm all 
organism s in  the rum en o f  cattle m ake the consideration o f  protein  quality 
o f  cattle foods an unim portant one. T h ese  bacteria break down food protein 
and  from  the produ cts, and from  other food  substances which contain 
nitrogen (including urea), bu ild  proteins. T h ese  bacterial proteins are o f  high 
quality and after d igestion  provide the anim al with adequate supplies o f  
essential am ino acids. T h is  is  not so with very young calves. T h e ir  rum ens are 
undeveloped and contain very few bacteria and  so calves need to  be fed  high 
quality proteins, e .g . m ilk or m ilk products. L ik e  energy-yielding constituents 
the value o f  food protein  to cattle is m ainly controlled by its digestibility . 
Further the m ore protein  there is in  a cattle food  the greater the proportion 
o f  it that is d igestible. In  fact there is a  sim ple form ula which is generally 
applicable and  provides a useful assessm ent o f  the am ount o r content o f  
d igestible protein in  a cattle food.

It is :—
%  D igestible protein  =  (C rude protein in  dry m atter x  0 .9 ) — 3 in  dry 

m atter
e.g. H ay  with dry  m atter containing 10%  crude protein.

T h u s digestible protein in  dry m atter =  (10 x  0 .9) — 3 =  9 — 3 =  6 %
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3.5 MINERALS
T h e  m inerals which are needed by anim als are calcium  (which form s the 

greatest p art o f  lim e) phosphorus (frequently called phosphate) certain 
m etallic m inerals such  as iron , copper, zinc and m anganese and  several other 
substances. T h ey  are all known, in  chem ical term s, as elem ents. T h e  com plete 
list o f  elements essential to anim als is as fo llow s:—

T h e  seven listed  on the left are needed in  fairly  large quantities and  for this 
reason  are nam ed m ajor elem ents, while the other seven are only necessary 
in  very sm all am ounts or traces and  they are called trace elem ents. T h e  
am ounts found in  the com m on foods are usually  adequate for the anim al’s 
requirem ents. I f  the foods are short o f  one or m ore elem ents a special m ixture 
o f  m inerals m ust be  provided. M inerals are needed by anim als for the building 
o f  bones and teeth (calcium  and phosphorus are especially im portant for this 
purpose) and as im portant constituents o f  other parts o f  the body, including 
the blood. Further they are necessary fo r the correct w orking o f  som e vital 
changes in  the body, e .g. m aking the best u se  o f  d igested  food, keeping m uscles 
an d  nerves in  good condition and controlling the m ovem ent and u se  o f  water 
in  the body. F in ally  m ilk contains all the essential m inerals and the lactating 
cow needs them  to p u t into her milk. Since bones and  teeth contain a  lot o f  
calcium  and phosphorus and  m ilk is rich in  these elem ents (see C h apter 1) 
calcium  and phosphorus are needed by the anim al in  far larger am ounts than 
any o f  the other elem ents. F o r  this reason they are the m ost likely elements 
to  be in  short supply . T h is  is particularly so  with young calves w hose bones 
are grow ing fast and w ith high-yielding dairy  cows. F o r  these classes o f  stock 
an d  to a lesser extent other cattle, generous am ounts o f  calcium  an d  phos­
phorus should  always be supplied . T h is  is easily done by  providing m ineral 
licks, which are the m ineral m ixtures m entioned earlier, in  rock-like form  
which the anim als lick. In  addition the concentrates given to  dairy  cows 
sh ou ld  contain three parts in  a 100 o f  m ineral supplem ent. In  som e grasses 
an d  other foods the am ounts o f  the elements sodium  and  chlorine are sm all. 
T h ese  elements are found in  salt and hence this is another reason for always 
supply ing m ineral m ixtures. U nder m ost norm al conditions, the food  cattle 
eat supplies enough o f  the other essential m inerals. I f  one or m ore is insuffi­
cient in the diet the anim al becom es ill or is said  to have a “ deficiency disease” .

C alcium
Phosphorus
M agnesium
Sodium
Potassium

Iron
M anganese
C opper
Zinc
C obalt
Iodine
Selenium

Chlorine
Su lphur
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Deficiency diseases cause characteristic sym ptom s, e .g. a  shortage o f  cobalt 
m ake the anim al stop  eating or eat very little and it soon becom es very thin 
and in poor condition. I f  trouble o f  this sort arises it is very advisable to 
consult a veterinarian or anim al nutrition specialist for a  correct diagnosis 
since m any other illnesses and a few other “ deficiency d iseases”  cause sim ilar 
sym ptom s. It  m ay be a w aste o f  m oney to buy a  feed  an d  special cobalt 
com pound i f  the cause o f  the illness is not a  shortage o f  cobalt. T o  ensure 
that anim als are never short o f  all the essential m inerals, special m ixtures or 
supplem ents containing all o f  the m inerals are m ade for this purpose. T h ese  
m ixtures are u sually  fairly expensive and since anim als do not norm ally 
need “ extra”  am ounts o f  m any m inerals their purchase is not recom m ended.

3.6 VITAMINS
V itam ins are very com plex substances needed by  anim als in  very sm all 

am ounts. T h ey  are usually known by a certain letter, e .g. V itam in A , and 
som etim es there is a num ber with the letter, e .g. V itam in B 1. A  few  vitam ins 
are now m ore com m only called by another nam e, in stead  o f  a letter and 
num ber, e.g. R iboflavin which is vitam in B 2. H owever, all the vitam ins may 
be conveniently listed  in the following w ay :—

V itam in A
A  group  o f  B  vitam ins 
V itam in C  
V itam in D  
V itam in E  
V itam in K

Frequently they are divided into two g ro u p s: the fat-soluble vitam ins 
(A , D , E  and K )  and the w ater-soluble vitam ins (group B  an d  C ). T h is  is a 
usefu l classification for it gives som e indication o f  where to find the vitam ins, 
e .g. vitam in A  in  m ilk is in  the fat or cream . D airy  cattle receive adequate 
supplies o f  m any vitam ins either through plentiful am ounts in  their foods or 
they m ake the vitam ins in  their body. V itam in C  is m ade b y  all farm  animals 
and vitam in D  is m ade in  the skin o f  anim als when they are  exposed to sun­
light. O bviously a  shortage o f  D  is very unlikely in  Central A frica. A ll the B 
vitam ins and vitam in K  are m ade by  rum en bacteria w hich provides the 
anim al with adequate am ounts. T h ese  vitam ins m ust be supplied  in the diets 
o f  very young calves because their rum ens do not begin  to function until they 
are several weeks old. W ith norm al feeding, i.e. o f  m ilk or m ilk products the 
c a lf  will receive sufficient for their needs. V itam in E  is plentiful in  m any 
foods, particu larly  green foods and several grains, bu t calves fed  fo r  a  long 
tim e on  m ilk an d  having access only to poor quality  hay m ay not obtain 
enough vitam in E . I f  so they develop a “ deficiency d isease”  called “ white
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m uscle d isease” , i.e. the m uscle starts to “ ro t” . It  is cured  by giv ing vitam in 
E . Incidentally , feed in g cod-liver oil m akes the d isease w orse. V itam in A  is 
not foun d as such in  m ost d airy  cattle foods. A  substance, called  carotene, 
which the anim al readily converts to V itam in A , is w idely foun d in all grow ing 
plants and m any p lant p roducts. Y oung, rap idly  grow ing grasses afld legum es 
are  especially rich and although carotene is not green itse lf, the greenness o f  
the food gives a good indication o f  its richness in  carotene. D ry  veld grass in 
the winter contains very little or no carotene. T h e  requirem ent o f  cattle for 
vitam in A  is high for a vitam in. A ll cattle need it for various functions in  the 
body while lactating cows need extra am ounts to p u t into their m ilk. T h e  
abscence o f  natural green grass during our long dry winter and  the fact that 
m ost o f  the hay m ade is bleached m eans that supplies o f  carotene in  dairy 
cattle foods in  Central A frica are frequently very low. T o  overcom e this 
shortage, green crops such  as lucerne or oats m ay be grow n under irrigation 
during winter and a little given to the cows daily. A lternatively either con­
centrates can be bought which contain vitam in  A  specially  p u t there by the 
m anufacturer or preparations o f  pure vitam in A  are obtainable which can be 
in jected into the anim al. T h e  source o f  V itam in A  u sed  depends on the 
resources o f  the dairy farm er. I f  an anim al is deficient in  vitam in A  its eyes 
are affected and it is unable to see in  the dark. Its  bones m ay also be affected 
and it becom es stiff with sore shins. Cows som etim es have trouble w ith their 
calving and i f  the deficiency persists for a long tim e the anim al becom es very 
ill and  perm anently blind. O nce again it m ust be em phasised  that i f  vitam in 
A  trouble is suspected  the advice o f  an expert should be sought, since eye 
troub le can be caused by m any other factors as well as vitam in A  deficiency.

3.7 FOOD VALUES AND NUTRIENT REQUIRE­MENTS
D airy  anim als need known am ounts o f  the essential nutrients, energy 

protein , m inerals and vitam ins. T h ese  requirem ents depend on the size or 
w eight o f  the anim al and the am ount o f  m ilk or flesh it is producing. For 
convenience, requirem ents are usually divided into m aintenance require­
m ents, i.e. nutrients needed to keep the body w orking properly without losing 
w eight, and production requirem ents, i.e. nutrients needed in m ilk and  new 
grow th. Before considering the actual needs o f  anim als it is necessary to  see 
how the nutritive value o f  anim al foods is m easured. T h ere  are several differ­
ent m easures o f  a foo d ’s energy value. In  Central A frica total d igestible 
nutrients (T .D .N .)  is the m easure used. T h is is obtained in the follow ing way. 
F ro m  digestibility trials with cattle and sheep the am ounts o f  d igestible crude 
protein , d igestible ether extract, digestible crude fibre and  d igestible nitrogen- 
free  extractives are determ ined in a food. T h e  d igestible ether extract is
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m ultiplied by 2 .25 , for it probably  contains that m uch m ore energy than any 
o f  the other nutrients, and  is added  to the other three d igestib le parts to give 
total digestible nutrients. T h e  calculation is m ade on a 100 lb . o f  the food 
and so the value found is the percentage o f  T .D .N . in the food.

E x am p le : Dried veld grass cut in February
Nutrient in 

100 lb. dried grass
lb .

C ru de p r o t e i n ...................... 5-6
C rude fibre ...................... 34 -8
N -free extractives . . . .  48 T
Ether extract ...................... 1-5

Digestible nutrient 
in 100 lb. dried grass 

lb.
1 62 

23-87 
28-57

0-48  (x  2-25)

T otal digestible nutrients 55-14

U nfortunately T .D .N . is not an  exact m easure o f  the useful energy an anim al 
derives from  its food. It  takes no account o f  energy losses in  the urine, gases 
“ belched out”  and, m ore im portant, heat losses. A  considerable part, i  to i  
o f  a food ’s total energy, is converted to heat by the anim al. Som e o f  this heat 
helps to m aintain body tem perature but in a w arm  clim ate m uch o f  it is not 
usefu l and ju st escapes from  the body. T h ese  heat losses are m uch larger for 
roughages than for concentrates and so a pound o f  T .D .N . from  roughage has 
m uch less productive value than a pound from  concentrates. It  is particularly 
im portant to rem em ber this when anim als are fed  rations containing a lot o f  
roughage. T h e  protein  value u sed  in  C entral A frica is the digestible crude 
protein content expressed  as a percentage. I t  is  frequently  abbreviated to 
digestible protein (D .P .) and is a  fairly  accurate m easure o f  useful protein. 
T h e  m ineral an d  vitam in value o f  foods is given as the num ber o f  gram s, 
m illigram s or m icrogram s o f  the m ineral or vitam in per poun d  o f  food or as 
so m any parts p er m illion o f  the food.

In  deciding upon  or checking the rations given to cattle the actual am ounts 
o f  m inerals and vitam ins needed are rarely considered. In stead , the minerals 
and vitam ins which m ay be in  poor supply  are provided by  m ineral supple­
m ents and a source o f  vitam in A . T h u s in  rationing cattle w e consider their 
need for T .D .N . and D .P . F irstly  m aintenance needs. T h e  larger the animal 
the larger its requirem ents bu t this is not a direct connection, i.e. an  animal 
double the w eight o f  another does not require tw ice the am ount o f  nutrient. 
In stead  requirem ents vary w ith the weight to the pow er o f  three quarters. 
T h is  m eans that sm all anim als need relatively m ore than large anim als. In 
C entral Africa the two breeds o f  cattle used  alm ost exclusively are the Fries­
land (average w eight— 1,200 lb .) and Jersey  (average w eight— 800 lb .) . T h e
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daily  m aintenance requirem ents o f  these cows and those o f  three other breeds 
a re :—

Nutrient Requirements fo r M aintenance fo r Various Breeds
T .D .N . D .P .

lb. lb .*
Friesland  (1,200 lb .) . . 8 0 0 -7
A yrshire (1,000 lb .) . . 7 0 0 -6
G uernsey (1,000 lb .) . . 7 0 0 -6
Jersey  (800 lb .) 6 0 0-5
M ashona (800 lb .) 6 0 0-5

T h e  am ount o f  T .D .N . and  D .P . needed for m ilk production depends on the 
quantity and  quality o f  the m ilk given by the cow. T h e  richer the m ilk, i.e. 
the higher the fat and  protein  content, the greater the am ount o f  nutrients 
required  per gallon. T h e  follow ing requirem ents are for Frieslan d  and  Jersey
m ilk :

Nutrient Requirements fo r M ilk Production
{When yield is 3 gallons or less daily)

Per gallon o f milk
T .D .N . D .P .

lb. lb.
Friesland  (3 .5%  fat) . . 3 0 0-51
Jersey  (5 .0%  fat) 3-7 0-61

G uernsey m ilk is like that o f  Je rsey s’, while the m ilk o f  A yrshire cows is 
sim ilar to Friesland. Indigenous cattle produce rich  m ilk like that o f  Jerseys. 
T h e  total requirem ents o f  a  cow are obtained by  adding the am ounts o f  
nutrients needed for m aintenance and m ilk production.

E x am p le s:
Friesland cow (1,200 lb.) producing 3 gallons /day

T .D .N . D .P .
lb. lb.

F o r  m aintenance 8 0 0-7
F or m ilk production . . 3 x 3 0 3 x 0 - 5 1

T o t a l ..................... 1 7 0 2-23

Jersey cotv (800 lb.) producing 2 gallons/day
T .D .N . D .P .

lb. lb.
F o r m aintenance 6 0 0-5
F or milk production . . 2 x 3 -7 2 x 0 - 6 1

Total 13-4 1-72
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T h ere  is now considerable evidence to show that the energy (T .D .N .)  
required per gallon  increases as the m ilk yield o f  the cow increases. Because 
o f  this the quantity o f  T .D .N . allowed for each gallon o f  m ilk  should  be 
allocated according to a  slid in g  scale which increases with yield. A lthough 
this m ay be desirab le it is difficult to apply  it in  practice. H ow ever, it  is 
practical to recom m end and u se  higher requirem ents o f  T .D .N . per gallon  o f  
m ilk for high an d  very high yielders. T h e  T .D .N . requirem ents already 
stated  for F rieslan d  m ilk (3 .5%  fat) and Jersey  m ilk (5 .0 %  fat) o f  3 .0  and 
3.7 lb . per gallon  respectively apply  only to  cows giv ing three gallons or less 
per day. F or cow s producing greater yields than the above, the following 
allowances are recom m ended.

A s far as is known at present the previously stated  requirem ents o f  d igest­
ib le protein per gallon o f  m ilk apply  to both low and high yielders, b u t there 
is a  sm all am ount o f  evidence to  suggest that they m ay be 10%  too h igh  for 
cows giving two gallons or less p er day.

Exam ples o f  total requirem ents o f  high yield ing co w s.—

Frieslan d  (3 .5 %  fat) 4 -6 }  gal./day  
Friesland  (3 .5 %  fat) 7 and  above gal./d ay  
Jersey  (5 .0%  fat) 4 and above gal./d ay  . .

lb. o f T .D .N ./gallon o f milk 
3 -4
3 -  9
4 -  2

Friesland cow (1,200 lb.) producing 7 gals, /day

F o r m aintenance 
F or m ilk production  . .

T .D .N .
lb.
8 0
7 x 3 - 9

D .P .
lb.
0-7
7 x 0 - 5 1

T o ta l . . 35-3 4-27

Jersey cow (800 lb.) producing 4 gals./day

F o r m aintenance 
F o r  m ilk production  . .

T .D .N .
lb.
6-0
4 x 4 - 2

D .P.
lb.
0-5
4 x 0-61

T otal . . 22-8 2-94

T h e  feeding o f  other cattle, e .g. bu lls, dairy heifers, is n o t usually  carried 
out on the basis o f  their requirem ents. T h ey  are fed  sufficient to  keep them  in 
good condition w ith  som e care to avoid either under-feeding or over-feeding.
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3.8 OTHER FACTORS TO BE CONSIDERED IN THE RATIONING OF DAIRY CATTLE
A p p e t i t e .  T h e  am ount o f  food a cow can eat should  be carefully considered 
when rations are devised  (see C hapter 6). Otherw ise, a  ration  m a y b e  given 
which contains sufficient quantities o f  T .D .N . and D .P . but the cow cannot 
eat enough o f  it for her needs. A lternatively the ration provided  although 
adequate in energy and protein m ay not satisfy  the cow ’s appetite. E ither 
practice is poor m anagem ent. T w o  factors which appreciably affect a cow ’s 
appetite need to be stressed . F irstly , the poorer the quality o f  the food  the 
less the cow will eat and secondly, the m ore m ilk she gives the greater will be 
her appetite. D etailed  values based  on these facts are given in C hapter 6.

P r e p a r a t i o n  o f  F o o d .  C ereal grains should be coarsely ground or crushed 
for cow s, otherwise a considerable fraction escapes chewing and digestion. 
F in e  grinding should  be avoided for it produces a m eal which becom es a 
doughy m ass in  the stom ach and  is difficult to digest. T o  avoid  w aste it may 
be necessary to grin d  “ stem m y”  hays, e.g. sunnhem p hay. I f  so , coarse 
grinding should  be u sed  since the feeding o f  finely-ground hays causes the 
cow to produce m ilk with a lowered fat content. C oarse grin ding or chopping 
o f  roughages has no effect on their digestibility .

P a l a t a b i l i t y  o f  th e  F o o d .  T h is is an im portant property which is difficult 
to  m easure or explain. Briefly  it m eans that the food  is savoury and acceptable 
to the taste and anim als will readily eat it. Succulent foods and those rich  in 
su gars, oil or protein  are palatab le, e .g. young grass, w ell-m ade silage, green 
crop s, m olasses and m ost oil cakes. Conversely, very dry and  fibrous foods 
an d  those in a very pow dery condition are less palatable. Som e plants con­
tain  a certain constituent, e .g . a m ustard-oil substance, which renders them  
bitter and  very unpalatable. It  is  im portant that rations given to cattle should 
be palatab le. N ew  foods, which m ay be rejected at first, should  be introduced 
gradually  into the ration. M ixin g  with salt or m olasses im proves the palata­
bility  o f  concentrates and  poor quality  roughages, while a m ixture o f  rough- 
ages is usually  m ore readily eaten than single roughage.

L a x a t i v e  a n d  C o s t i v e  E f f e c t s .  In  a pronounced form , costive (i.e. binding) 
and laxative effects o f  a ration  are undesirable. W ith the form er the elim ina­
tion  o f  waste products is  incom plete and in the latter digestion is likely to be 
inefficient. F o r  dairy cattle a ration should be m ildly laxative. A  h igh  fibre 
content tends to m ake foods binding, whereas richness in  oil, “ am ides”  or 
water has the reverse effect. T h u s hay, m aize stover and fibrous oil cakes are
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usually  binding an d  succulent foods, especially young grass, are laxative. T o  
relieve costiveness a m ash  o f  wheat bran or succulent foods m ay be used, while 
m aize m eal or hay are given to reduce scouring.

D a n g e r o u s  F o o d s .  Som e foods and  plants contain poisonous substances 
w hich i f  eaten kill an  anim al very quickly. Every precaution should  be taken 
to see th at anim als do not eat these foods. I f  an  accident does occur a veterin­
arian should be called im m ediately in an effort to save the life o f  the anim al(s). 
D o  not feed  any food which is m ouldy , e .g. m ouldy m aize silage which has 
been badly m ade, or grains stored in a very dam p place. Som e m oulds are 
very poisonous to cattle. F eed  with care and in  sm all am ounts Jack  beans and 
Jack  bean hay an d  silages. In  large am ounts they can be poisonous. U n for­
tunately certain w eeds in the veld are poisonous and are thus an unknown 
danger to the herd. T h ey  are eaten by cattle which are short o f  grazing or food 
and so the prevention o f  deaths in  this way is in  the hands o f  the farm er. In 
this connection ensure that there is no Lantana cam ara on the farm  for this is 
a very poisonous p lant. F inally , it is well to rem em ber that urea i f  eaten by 
any anim al at the rate o f  m ore than a few ounces per day is fatal, and to take 
special care o f  arsenicals used in d ipping.



4.0 Grassland and Grazing Cattle

T h e  variety and  am ount o f  grass which grow s in  any particu lar area 
depends on rainfall, soil fertility, altitude and  the num ber o f  trees. T h ere  are 
too m any different soils and clim ates to allow a full description  in  a m anual 
o f  this size o f  all the different kinds o f  grasslan d  which are found in  C entral 
A frica. In stead  a  general description o f  grassland  follow s, together with a 
d iscussion  o f  the principles o f  grassland  m anagem ent and o f  the feed in g value 
o f  grass for dairy cows.

4.1 NATURAL GRASSLANDS
T h e  natural vegetation o f  m ost o f  Central A frica is w oodland w ith grass, 

bushes and trees— a com bination o f  vegetation known as savanna or “ veld” . 
It  is an im portant source o f  food for grazing anim als. I t  also helps to  reduce 
the am ount o f  soil w ashed away by heavy rains. U nfortunately only in  certain 
areas does it provide enough nutritious food fo r the dairy  cow for m ore than a 
few  weeks o f  each year. N evertheless our vast areas o f  veld represent great 
w ealth in the form  o f  cheap cattle food and  farm ers should  know how to use 
it  to best advantage.

T h e  proportion  o f  grasses, bushes and  trees in  an  area depends on the 
quality o f  the soil, the rainfall and the height above sea-level. F o r  exam ple, 
in  areas above 5,500 feet where rainfall is over 45 inches a year, the vegetation 
is  m ainly short grasses. A t the opposite extrem e are areas below  3,000 feet 
where rainfall is low (below 20 inches) and the tem perature is h igh  (above 
100°F . 37 °C .) and the soil is poor san d. H ere trees and bushes are dense and 
grasses are scarce. Betw een these two extrem es is m uch usefu l grazing which 
can carry a beast on three to 20 acres and where soil and  rainfall perm it arable 
cropping. In  general these areas are the m ost su itable for dairy farm ing 
because carefully m anaged grassland  can provide grazing in  sum m er and 
crops can be grow n for winter feeding.

4.2 GRASSLAND MANAGEMENT
In  all types o f  savanna the various kinds o f  trees, bushes and grasses are in 

com petition for living space. A s w oodland is the natural vegetation o f  su b­
tropical A frica, trees tend  to w in this struggle  unless m an interferes. T h e 
m ore space taken over by trees the m ore shade they provide and the m ore soil

34
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foods and w ater they use. A s a resu lt grasses lose their vigour and the am ount 
o f  grass for grazing becom es less. G rasslan d  or veld m anagem ent is that aspect 
o f  farm ing w hich deals with m aintaining or im proving the proportion o f  
grass to trees in  an area. Only the m ain  principles o f  m anagem ent can be 
given because different kinds o f  grassland  respond to m anagem ent in  different 
ways.

T h e  C o n t r o l  o f  T r e e  G r o w t h .  W hen trees and bushes are cut down there 
is  an  increase in  grass growth. In  som e places th is m ay enable three anim als 
to graze where only one grazed  before. T rees and bu sh  can be cleared either 
by  hand labour or killed by ring-barking, i.e. the rem oval o f  about one foot 
o f  bark from  the bottom  o f  the trunk so that the tree d ies. U nfortunately new 
shoots are sent up by roots left in  the ground and  it is  rarely practicable to  
rem ove all o f  them . T h u s unless these new shoots are d iscouraged  in som e 
w ay, the cleared area will becom e w oodland again . C ontrol is either by the 
u se  o f  hand tools or by fire or a com bination o f  the two.

F ire  is a  sim ple  and practical w ay to reduce this regrow th i f  it is u sed  
before the young trees are m uch m ore than a year o ld . G rass is the only 
source o f  fuel so that it m ust be allow ed to accum ulte in  order to provide the 
really hot fire needed to kill sap lings. T h is can be achieved either by  reducing 
the num ber o f  cattle in  the area or by closing the area to  cattle for a whole 
grazing season. M any burning program m es fail because there is not enough 
heat to kill o ff bu sh  regrowth.

It is not u sually  possib le to burn  grassland  m ore often than once every 
three or four years. M ore frequent burning will reduce the num ber o f  anim als 
which can be carried in  an area because o f  the need to rest the grazing to  
provide fuel fo r the fire. A gain  too frequent burning m ay  be harm ful to the 
grasses in  dry areas. T h e  best tim e to burn  is about one m onth before the 
rains are due. T h e  burnt area should be rested  for at least two m onths after 
the rains begin  and, i f  possib le, be the last area to be grazed in sum m er.

4.3 GRAZING MANAGEMENT
T h e  n e e d  to  r e s t  g r a s s l a n d .  In  order to practise  veld m anagem ent effec­
tively som ething o f  the nature o f  grass growth m ust be understood. G rasses 
can be divided into two kinds, i.e. annuals, which grow  from  seed each year 
and perennials, which grow  from  a root. H eavy and continuous grazing 
prevents the annual grasses from  seeding so they soon d ie  out. Perennials 
survive from  season  to season by virtue o f  p lant food which they store in their 
roots. When the rains begin perennials depend on these food stores for 
grow th. Som e grasses need to draw  only sm all reserves o f  food fro m  their 
roots before they can begin to replace the food they have used  fo r early
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growth. Such  grasses are able to survive fairly  heavy grazing. W ith other 
grasses, however, replenishm ent occurs only in the late grow ing season. 
C ontinual close grazing o f  these prevents root storage from  taking p lace  so  
that they becom e weak, produce less grazing in  the next season  an d , i f  heavy 
grazing is continued, will d ie eventually. Both  annuals and  perennials which 
have been over-grazed m ay be replaced by unpalatable grasses which rem ain 
uneaten and seed readily.

T w o sim ple principles m ust be applied  to keep grassland  in  a productive 
state. F irst o f  all it m ust not be over-grazed in  sum m er. T h is  m eans that the 
num ber o f  cattle grazing an area m ust be  ad justed  so that no dam age to the 
productivity o f  the grasses takes place. T h is  num ber o f  cattle is called  the 
“ stocking rate”  and varies with soil and clim ate. A  farm er judges stocking 
rate from  his practical experience and that o f  other farm ers in  the area. 
U sually  grassland  is correctly stocked i f  som e grazing is left at the end o f  the 
sum m er. It is always better to understock than to overstock. Secondly, 
grasses need periods o f  rest from  grazing in  the grow ing season so the peren­
nials can refill their roots with food and so that annuals m ay set seed. While 
these two principles provide the basis o f  grasslan d  m anagem ent the degree to 
which they m ust be applied  varies with particular localities. F o r exam ple it is 
generally agreed that grassland  can stand u p  to m uch heavier grazing on 
sandy soil than on heavy soils. T h e  grasses found on  the granite san ds are 
alm ost uniform ly acceptable to cattle and can be reasonably heavily grazed. 
O n the other hand the grasses which grow  on the K alah ari sands are som ewhat 
unpalatable and heavy grazing seem s to reduce their productivity. T h e  
grasses on the red  soils usually  m ust not be grazed too heavily otherw ise they 
are readily replaced by worthless grasses. It  is im portant, therefore, for 
farm ers to understand the principles o f  grassland  m anagem ent so that they 
can be applied  to su it local conditions.

T h e  a c c u m u l a t i o n  o f  d e a d  g r a s s .  W hen an area is not grazed  properly  
o ld , dead grass accum ulates which tends to sm other new grow th and  hinders 
the grazing anim al. A lso , when too few cattle graze an area, “ patch”  grazing 
is a  very com m on occurrence. H ere, certain patches o f  grazing are favoured 
by cattle while others are neglected. T h e  grasses in  ungrazed areas soon 
becom e stem m y and fibrous and consequently unpalatable. T h is  situation 
w ill be further aggravated as dead grass accum ulates.

F ire  used for bush  control also serves the purpose o f  rem oving o ld , dead 
grasses and o f  cleaning up patches o f  grass which have been left by  cattle. 
O n level land, which is free from  obstruction s, a m ower can be u sed  to even 
out the grasses during the grow ing season. M ow ing has a beneficial effect by 
encouraging a denser ground cover o f  g rasses and so  reducing the risk o f
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erosion. G enerally  speaking the cost o f  m ow ing is too h igh to be justified. 
N aturally  a heavy swath m ust not be left on the ground because o f  its sm other­
in g effect.

S to c k in g  r a t e .  T h e  ch ief factors which decide the stocking rate or carrying 
capacity o f  an  area are rainfall, am ount o f  bush  and soil type. Because o f  the 
great differences in these factors in various areas and even from  farm  to farm , 
it is im possible to make firm  recom m endations on the stocking rate. Q uite 
obviously carrying capacity w ill be highest where there is little bush , high 
rainfall and fertile soil. E ach  farm er m ust try to ju d ge  the state o f  his own 
grassland  and to rest it or graze it according to its need. G rasslan d  m anage­
m ent is really the result o f  the farm er balancing the needs o f  his cattle against 
the needs o f  the pasture. W here the needs o f  the cattle cannot be m et, w ithout 
spoiling the grasslan d  due to heavy grazing, then the land  is overstocked and 
som e cattle m ust be sold. I f  this is not done on  the heavy soils o f  the high 
rainfall areas, then the palatable and nutritious grasses are. killed out and 
worthless g rasses (e.g. Sporobolus) take their place. Eventually this reduces 
the stock carrying capacity o f  the grazing.

In  contrast, on the granite san d  soils where rainfall is h igh  grazing is m uch 
m ore productive. Provided it has been properly  cleared o f  tree roots so that 
growth o f  saplings is no problem , it can be heavily grazed  without suffering 
from  serious invasion by worthless annual and perennial grasses.

In  high rainfall areas (35 inches) where the bush  has been  cleared and the 
soil is fertile, grasslan d  can carry a cow to 3-5 acres. In  sim ilar areas where 
rainfall is about 25 inches from  six  to eight acres is required . In less favour­
able conditions ten to 20 acres or m ore o f  natural pasture m ay be required fo r 
each anim al.

G r a z i n g  m a n a g e m e n t .  A n outline has been given o f  the factors which 
affect grassland  productivity and the need for each farm er to exercise his own 
judgem ent on  stocking rate. It  follow s, therefore, that slav ish  adherence to 
rigid  system s o f  m anagem ent have little value while the application o f  the 
principles o f  grassland  m anagem ent are all im portant.

A  sim ple system  which can be u sed  over m uch o f  Southern  A frica is to  
divide an area into four paddocks and the cattle into three herds. T h ree 
paddocks are grazed  each season while the fourth  is rested . A t the end o f  the 
resting year the paddock is burned about a m onth before th e  rains are due and  
restocked no earlier than D ecem ber.

W here trees and  bushes are sparse , and the grasslan d  will stan d  up to  
heavy burning, greater u se  can be m ade o f  it. T h e  interval between burns
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m ay be lengthened to a five paddock system  with four herds. O n less pro­
ductive grazing, where trees and bushes are relatively dense and  the grasses 
need to be lightly grazed, a three paddock and two herd system  m ay be used.

4.4 MARSHY AREAS
T h ese  are som etim es called vleis or dam bos and are form ed when water 

seeps into low-lying parts o f  the land. In  sum m er such  areas are too wet to 
carry cattle but can provide valuable grazing in winter except where the area 
is liable to frost. Perhaps the greatest value o f  a vlei or dam bo is the early 
grazing provided from  A ugust onw ards— the time when cattle are beginning 
to show the effects o f  poor winter grazing.

M arshy areas can be im proved by drains which reduce continual water 
logging in sum m er and  encourage palatable grasses at the expense o f  weeds. 
T h e  drains are best m ade o f  tiles sunk below the ground although surface 
trenches reduce surface water. M arshy  areas are o f  such  great value that no 
im provem ent plans should be considered before technical advice has been 
taken. U sually  the drains are closed up ju st before the m ain rains are over to 
ensure the area stays m oist in winter.

U sually  wet areas need m ore frequent burning than other grazing in order 
to keep them  productive. T h ey  m ust be treated separately from  the rest o f  
the paddock. Burn ing should  not take p lace before the end o f  A ugust until 
the danger o f  frost is past. I f  burnt at th is tim e the m arsh  grasses are en­
couraged to grow  and provide useful grazing from  Septem ber to N ovem ber.

In  som e o f  the heavy soil areas palatable and  nutritious grasses are found in 
m arshy areas but this is not norm ally the sam e on sandy soils. H ere the 
grasses m ay be harsh and unpalatable an d  it can be worthwhile to plant 
im proved grasses. F o r  th is purpose  Panicum  repens, C om m on Paspalum , 
N ile  G rass and T an n er G rass seem  to have special m erit. A ll bu t C om m on 
Paspalum  are p lanted  from  runners which is established from  seed. Ideally  
the land to be p lanted  m ust be dressed  w ith 300 to 400 lb . o f  superphosphate 
an acre before planting. N itrogen  fertiliser is not norm ally required  until the 
grass is well established. N ile  and T an n er G rass have to be either ploughed or 
d isced  every few years to keep them  vigorous.

4.5 PLANTED PASTURES
A rable land  loses its fertility as a resu lt o f  continuous cropping and this 

loss is particularly rap id  in sandy soils. T h e  traditional m ethod for restoring 
fertility was to allow the land to return to grass sim ply  by  leaving it un­
cultivated. T en  years or m ore is required  to restore fertility  in  th is way. T h e 
system  is satisfactory so long as there is a  great deal o f  land  an d  a  sm all 
num ber o f  people who can  m ove to new areas as need be. T o d ay  there are too
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T A B L E  3

C o m m o n  G r a s s e s  f o r  P l a n t i n g  in  C e n t r a l  A f r i c a

N a m e  
G I A N T  
R H O D E S  
(C h lo r is  
gayana v a r .)

S A B I
P A N I C U M  
(P .  m a x im u m  
v a r. S a b i)

K A T A M B O R A  
R H O D E S  
(C h lo r is  ga ya na)

S T A R  G R A S S
(C y n o d o n
p le cto sta ch yu s)

C O M M O N
P A S P A L U M
(P a s p a lu m
d ila ta tu m )

K I K U Y U
(P e n n is e tu m
c la n d e s tin u m
H o c h s t )

L O V E  G R A S S
(E ra g ro s tis
c u rv u la )

P la n tin g  
6 -1 0  lb . 
seed/acre 
1 8 -3 0  in . 
ro w s .

8 -1 2  lb . 
seed/acre 
6 -1 2  in . 
ro w s .

5 -8  lb . 
seed/acre 
1 8 -3 0  in . 
ro w s .

R u n n e rs  
36 x  36 in . 
ap art.

4 0  1b.
seed/acre
broadcast.

R u n n e rs  
18 x  36 in . 
ro w s .

2  lb .
seed/acre
broadcast.

G e n e ra l In fo rm a tio n
R e d  soils are best in  w a r m  areas w it h  28" 
o r  m o re  ra in fa ll. V e r y  s usce ptib le  to  frost. 
S p re a d s  r a p id ly  b y  surface ru n n e rs . P ro b a b ly  
th e  best h a y  grass. I n  n o r m a l season w ith  
su ita b le  m a n a g e m e n t g ives c u t  fo r ensilage in  
m id -J a n u a r y  a n d  fo r  h a y  in  A p r i l  o r  M a y .  
C o n t in u o u s  h e a v y  g ra z in g  red uces  v ig o u r  a n d  
w eeds take o v e r.

A  p ro m is in g  grass o n  g ra n ite  sands in  w a rm  
areas w h e re  ra in fa ll is o v e r  35 ". M u s t  be cu t 
o r  g ra ze d  b e fore  m id -J a n u a r y  a n d  a llo w e d  to  
g ro w  o u t  fo r  w in te r  g ra z in g . W i l l  n o t sta nd u p  
to  c o n tin u o u s  h e a v y  g ra z in g . V e r y  palatable 
a n d  g ives h ig h  y ie ld s . H i g h  m in e ra l co n te n t.

N e e d s  fe rtile  soil w it h  o v e r  2 5 " ra in fa ll i n  w a rm  
areas. S p re a d s r a p id ly  b y  surface ru n n e rs . 
P ro d u c e s  less b u lk  th a n  G ia n t  R h o d e s  a n d  is 
less re a d ily  eaten b y  cattle.

G e n e ra lly  use fu l in  C e n tr a l A fr ic a  in  2 0 -3 0 "  
ra in fa ll areas, b u t  o f  p a rtic u la r  value o n  gran ite  
sands fo r  g ra z in g  a n d  fo r forage. R u n n e rs  co ver 
g ro u n d  v e r y  ra p id ly . L a t e  to  start g ro w in g  
after ra ins b u t  re m a in s  g re e n  w e ll in to  g ro w in g  
season. U s e f u l o n  edge o f  v le is . F a i r ly  r ic h  in  
m in e ra ls .

S u ita b le  fo r  m o is t belts in  h ig h , w e t regions 
a n d  v le i m a rg in s  in  h ig h  ra in fa ll areas. N u t r i ­
tio us a n d  pa latab le  a n d  v e r y  h ig h  y ie ld in g . 
W ith s ta n d s  h e a v y  g ra z in g . C o m b in e s  w ith  
c love rs  a n d  lu c e rn e . M u s t  b e  k e p t s h o rt  o r  it 
becom es coarse a n d  u n p a la ta b le .

O n l y  s u ite d  to  fe rtile  soils in  35" o r  m o re  
ra in fa ll area, i.e . m o d e ra te ly  h u m id  su b ­
tro p ics . A  n u tr itio u s  a n d  pa latab le  grass m a in ly  
u se d  fo r  p e rm a n e n t pastures w h ic h  m u s t  w ith ­
sta nd close g ra z in g  a n d  t ra m p lin g . S u ita b le  to 
g ro w  w it h  c lo v e r i f  soil lim e  a n d  ph o sp h o ru s  
ad equate. U s e fu l in  m o is t v le is . V e r y  v ig o ro u s  
a n d  needs a n n u a l d is c in g  o r  becom es ra n k  and 
u n p a la ta b le . N e e d s  a grea t deal o f  o rg a n ic  
m a tte r, i.e . k raal m a n u re , m e a lie  cob s, etc. I t  
is w o rth w h ile  to  use K i k u y u  pa sture as the 
place w h e re  cattle are fe d  h a y  an d silage in  
w in te r— it benefits f ro m  w h a t is left b y  w a y  o f 
fo o d  a n d  d to p p in g s .

P ro b a b ly  m o s t c o m m o n ly  u s e d  grass fo r  leys 
o n  s a n d ve ld . R e s p o n d s  w e ll to  fe rt iliz e r  and 
w h e n  k e p t s h o rt  b y  in te n s iv e  use, p ro vid e s  
va lu a b le  s u m m e r g ra z in g .
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m any people in  C entral A frica to allow sh ifting cultivation to be practised. 
O ther agricultural system s are needed to m aintain the fertility  o f  arable soils. 
A  successfu l system  follow ed in  tem perate zones is to grow  different crops on 
the sam e area o f  land in a planned sequence or rotation. A  m ixture o f  grasses 
and legum es grow n together (called a “ ley” ) form s one o f  these crops. G iven  
suitable p lan ts, together with appropriate m anagem ent and  fertiliser treat­
m ent, a ley rap idly  restores fertility to arable land. A t the sam e tim e it p ro­
vides high yields o f  nutritious cattle food either as grazing or as silage and hay 
for winter feeding.

A  great deal o f  effort has been m ade in  Central A frica to try to develop leys 
su ited  to our soils and  clim ate. N o t only are they necessary to m aintain and to 
im prove the fertility o f  the soil bu t also because the productiv ity  o f  natural 
grassland  is too low for dairy cows in  m any areas. W hile som e prom ising 
species o f  grasses an d  legum es are being developed for granite sand soils, 
com pletely satisfactory species are not yet generally available to farm ers in 
other areas. F o r this reason only a few grasses can be u sed  for leys at the 
present tim e.

Planted pastures, i f  fed  with fertiliser, have the advantage o f  m aking a great 
deal o f  grow th com pared with natural pastures. In  contrast practical experi­
ence shows that it is rarely worthwhile to fertilise natural grasslan d . In  m any 
parts o f  C entral A frica, unfortunately, clim ate m akes the grow th o f  both 
planted pasture and natural grassland  sim ilar, i.e. a few weeks o f  high nutri­
tive value after which the grasses rush to m aturity, becom e fibrous or woody 
and  consequently low in feeding value. Frequent and  close grazing o f  grasses 
helps to keep them  young and leafy, and thus nutritious. B ut it also reduces 
the vigour o f  the grasses because they have no chance to store in  their roots 
the food they need for growth. T h is  results in  poor production  from  the ley 
in  the follow ing season. Experience has shown that although fertilised 
pasture can produce a large am ount o f  cattle food to the acre it has the sam e 
feeding value as well m anaged natural grazing. N evertheless the fertilised ley 
is  a  practical way in which a farm er can increase the stock carrying capacity 
o f  his farm .

Space does not perm it a full description o f  the grasses com m only used  for 
pastures in  Central A frica. Inform ation on som e o f  the com m only used  
species is presented in  T ab le  3. T h e  rem arks apply  when pastu re  has been 
established successfully , receives fertiliser and  is well m anaged. W ithout 
such practices there is no point in  trying to estab lish  a pastu re  because 
productivity will be less than that o f  natural grassland.

E s t a b l i s h m e n t .  G rass  seed is usually  broadcast on  a fairly  fine, firm  seed 
bed  into which nitrogen and phosphate fertilisers have been m ixed. T h e soil 
should be m oist and sow ing should take place when these conditions can be
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expected to last for a few days. A fter p lanting the land should be lightly 
harrow ed to cover the seed. Branches o f  thornbush do this well i f  dragged  
over the soil several tim es in different directions. Pastures established at the 
end o f  the rains should not be  grazed or cut for hay or ensiling until the next 
rainy season. Once established, however, the pasture can be fu lly  used  b u t it 
m ust be rested  from  February  to Ju n e  to allow the grasses to recover or they 
will lose vigour. Planted pastures need to be fed  regularly with fertilisers to 
grow  successfu lly . On red  soils in  the high rainfall highlands, it  m ay p ay  
farm ers to u se  their fertiliser and kraal m anure on the m aize crop. In  this w ay 
a greater y ield  o f  nutritious cattle food can be grow n to the acre.

4.6 THE FEEDING VALUE OF GRASSLANDS
M any different kinds o f  grasses m ay m ake u p  natural grassland  and these 

usually have different feeding values for cattle. Som e are readily eaten while 
others are eaten as a last resort. T h ese  are well known to the farm ers who take 
the trouble to study  what their cows like to eat. W hile species are im portant in  
deciding the productivity o f  grassland , farm ers usually  value it according to 
the num ber o f  acres needed to feed a cow for a year. A s we have seen th is 
varies a great deal. T h e  greater num ber o f  acres needed to feed a cow the less 
suitable it  is fo r dairying because the dairy cow cannot produce well i f  she has 
to spend a  lot o f  tim e and  energy seeking food. A nother way to m easure 
production  is  to state the yield o f  d igestible nutrients (T .D .N .)  in  pounds 
which can be taken from  an acre each year. T h is  m ethod is very useful because 
it allows us to  judge the yield o f  arable crops as well as grass.

Clim ate an d  soil have an im portant effect on the feed in g value o f  g rasslan d  
apart from  the species o f  g rasses it  contains. F irstly , rainfall determ ines the 
length o f  tim e a grass can grow  while the natural fertility  o f  the soil deter­
m ines its y ield  in  bulk. T h u s these factors largely determ ine the weight o f  d ry  
m atter produced  from  each acre. Secondly , air tem perature, together w ith  
rainfall and soil, decides the rate at which plants grow  an d  this is im portant in  
deciding the nutritive value or quality  o f  the grasses. W hen grass begins to  
grow  after the onset o f  sum m er rains in  Central A frica it is relatively rich in  
protein and the best grassland  can supply  a m ilking cow  with enough fo o d  
to produce about three gallons o f  m ilk a  day. B u t the com bination o f  m oist 
soil and h igh  air tem perature causes grass to grow  rap id ly  from  youth to  
m aturity. A s grasses grow  tall they need strong, woody fibres to support th e 
stem  and the p lant becom es com posed o f  m ore stem  than  leaf. T h is  is u n ­
fortunate because  the le a f  has a m uch greater feeding value than  the stem . 
C onsequently  young leafy grass is a  valuable food  with a high protein , low  
fibre content which changes as the grass grow s. T h u s  grass is  a  relatively 
productive food  for dairy cows for a  fairly  short tim e (about six w eeks); th en
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it  loses m uch  o f  its nutritive value over the next six  weeks after which it 
provides enough nutrients to m aintain body weight fo r a few  m ore weeks. 
T h rough out the winter grass provides insufficient food for the m aintenance 
o f  body  w eight. T h e  changes in com position o f  natural grasslan d  are shown 
in  T a b le  4. V alues for p lan ted  pastures are only slightly higher than these. 
W hile the am ount o f  crude protein decreases it is accom panied by  a m uch 
greater decrease in digestible protein. In  fact from  early A pril grass contains 
a lm ost no digestible protein.

T h e  in form ation presented  in  T ab le  4 consists o f  average figures from  three 
representative areas o f  C entral A frica , i.e . M ount M akulu , M atopos and 
M azoe. In  practice the dairy  cow will select for h erse lf the best diet available.

T A B L E  4

S e a s o n a l  c h a n g e s  in  th e  f e e d in g  v a lu e  o f  v e ld  g r a s s e s  in  r e l a t i o n  to
m i l k  p r o d u c t io n

Time of 
Year

Crude
Protein

%
T .D .N .

%

Digestible
Protein

%

Possible yield from  
cow eating 30 lb. D .M . 

o f this diet

D .P . for T .D .N . for
M id  N ovem ber to

M id  January 9 0 5 7 0 4-7 2 gall. 3 gall.
M id  January  to
E n d  o f  February 7-6 48 0 3 1 1 gall. 2 gall.

M arch 5-3 4 5 0 0-75 0 1 gall.
A pril 3 -5 4 5 0 very

little
0 1 gall.

T h e  nutritive value o f  the diet m ight well enable her to produce up to 
25 p er cent m ore m ilk than the possib le y ield  shown in  T ab le  4. T h ere  is a 
great deal o f  local variation in what is likely to take place. F o r exam ple m ention 
has been m ade o f  productiv ity  on sandy soil derived from  granite in  the high 
rainfall, highland regions. T h e  G rasslands Research Station  at M arandellas 
is situated  in such an area and it is here that new species o f  grasses and  legum es 
are being developed. A t this site grazing is said  to supply  the dairy cow with 
enough food to produce three gallons a day to the end o f  January  an d  two to 
2 \  gallons until the end o f  M arch . Farm ers have to assess the productivity o f  
their pastures from  experience. T h ere  is a tendency for the feeding value o f  
grass to be over estim ated m ore often than otherwise. C arefu l exam ination o f  
m ilk yields in m any herds in  Central A frica shows that there is a fall in  herd 
yield in  m id-Jan uary  every year where grass is expected to supply  p art or all 
o f  a cow’s food. T h is  fall in m ilk yield can be prevented only by beginning to
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feed  extra food  in  the m iddle o f  Jan u ary  and  that a fu ll w inter diet should  be 
offered by the end  o f  M arch . I t  is the custom  to begin  fu ll w inter feed in g on 
1st M ay  in  m any herds rather than  according to the feed in g value o f  the 
grass available. I f  herd m ilk yield is  allow ed to decline it  is difficult to stop 
the process effectively later in  the season. T h e  resu lt is  short lactations and 
low m ilk yield. Both  factors reduce the profitability  o f  dairy farm ing. W inter 
feeding w ill be  considered in  detail in  C h apter 6.



5.0 Crops for Winter Feeding

5.1 INTRODUCTION
T h e  clim ate o f  C entral A frica prevents grass from  providing enough 

nutritious food for the m ilking cow for m ore than a few weeks o f  the year. 
T o  feed a productive cow in  the dry season crops m ust be p lanted  in  sum m er 
which can be conserved or saved for feeding in  winter. Briefly, these are 
hays, succulents (silage and pum pkins) and grains. A  b rie f description is 
given o f  crops which are com m only grow n in  C entral A frica. D eta ils o f  the 
cultivation o f  these crops and m any others m ay be had from  one o f  the texts 
suggested  as further reading in  the book list.

5.2 GRASS HAYS
It  m ust be clear already from  Section 4.7 that the earlier grass is cut for hay 
the higher its feeding or nutritive value will be. U nfortunately grass is at its 
b est when between six to 18 inches high. I f  cut fo r hay at this stage it is difficult 
to  pick up and the yield an acre is usually too sm all for the effort involved. T o  
secure good yield and quality, hay-m aking should  take p lace when the grasses 
are at the early-flower stage, i.e. the seed heads are form ed and  the flow ers are 
beginning to open. In  C entral A frica this occurs tow ards the end o f  Jan u ary  
when rain  can be expected on m ost days. N o t only does rain  w ash out som e o f  
the nutrients in  the hay b u t the m oist conditions it brings encourages rotting 
and  m oulding. T h u s hay often has to be m ade in  A pril or M ay  from  grass 
w hich is m ature. I t  contains little or no protein and is coarse an d  fibrous. T h is 
is not a su itable food for dairy  cows.

T h e  problem  can be overcom e to som e extent i f  the area in tended fo r hay 
is  first grazed until m id-Jan uary  and left to grow  again  until A pril or M ay 
when it can be m own. In  this way hay o f  fa ir  quality can be produced  in  late 
season  when the chance o f  rain  falling is sm all. A s an alternative to grazing, 
the area can be closed from  the beginning o f  the rains an d  cut fo r ensilage in 
m id-Jan uary .

T h e  feeding value o f  hay is lower than that o f  the grass from  w hich it is 
m ade. W hile cut grass is drying out it continues to breathe and so  u ses up 
som e o f  the p lant carbohydrates as energy to do this. A gain , as the leaves dry 
they becom e brittle  and break o ff easily w hen handled. R ain  w ashes out 
carbohydrates, proteins an d  m inerals while the sun  destroys m uch  o f  the 
carotene. F inally , i f  hay is stacked before it has dried out properly  or i f  it is

44
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wet from  rain, the stack will becom e hot and  the d igestibility  o f  the hay will 
be reduced. T h ese  losses in  feeding value m ay be as m uch as one-third i f  the 
hay is badly m ade but usually  am ount to one-fifth o f  the original nutrients 
present.

Y ields o f  veld  hay vary considerably but on average will be about 700 lb . 
an  acre on sand-veld  and 1,000 lb . on red  soils in  the 30 inch rainfall areas. 
Y ield  declines with rainfall and m ay be as low as 300 lb . in  som e areas which 
receive less than 20 inches rain  in a year. T h e  yields o f  plan ted  pastures are 
usually higher because they are often established on arable land and fed  with 
fertiliser. F o r exam ple S tar grass on fertile soil can yield from  four to 5^ tons 
an acre o f  hay or one to 2 \  tons on infertile soil according to the am ount o f  
nitrogen used. F ro m  0 to 180 lb . o f  nitrogenous fertiliser w as put on  the land 
in  the exam ples given.

5.3 LEGUME HAYS
C om pared w ith grasses the legum es are rich in protein , m inerals and 

vitam ins and for this reason they are valuable foods for dairy  cows. In  m aking 
them  into hay the sam e problem s are m et as described for grasses. H ays can 
be m ade from  delichos and velvet bean vines, cow pea, sunnhem p, soyabean 
and dahl which are the com m on legum es o f  C entral A frica. T h ey  should be 
cut for hay when they have m ost leaf, i.e. when about one-third o f  the crop is 
in flower. G reater care is needed to m ake legum es into hay com pared with 
grasses because legum e leaves are very thin and  break o ff easily . Legu m e hays 
are worth the extra trouble required  to preserve their high feeding value. It is 
probably better to m ake a sm all quantity o f  high quality hay from  a sm all 
area than a lot o f  poor hay from  a large acreage. T h is  can be done i f  the legume 
is cut and allow ed to dry for one or two days according to the weather. I t  
m ay then be p u t into sm all heaps or arranged on sim ple racks or poles. H ay 
which has been lightly stacked in this w ay continues to dry satisfactorily and is 
protected from  spoilage by the weather. O nce dry the hay can be  carted 
away— preferably in  the first few  hours o f  the day while the leaves are still 
dam p with dew. W hile dam p the leaves do not break so  easily and few are 
lost. L egum es which grow  upright, e .g. sunnhem p and soyabean, can  be tied 
in  bundles an d  several o f  these stood up  together. T h e  crop thus dries out 
gradually and le a f  loss is reduced. W ith all legum es it is im portant to m ake sure 
that the stem s are dry before the crop is stacked otherwise heating an d  rotting 
take place. H eavy yields o f  legum e hay are not com m on in  Central A frica and 
vary from  \  to  tons t0 the acre in  average conditions. M u ch  interest has 
developed in  special hay strains o f  the soyabean and som e o f  these show 
prom ise for local conditions.
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5.4 ENSILAGE
T h is  is the process by which green forage crops are preserved  in  a  succulent 

condition for feeding to cattle in  winter. T h e  preservation is carried  out in  a 
container known as a silo and  silage is the nam e given to the product when it 
is ready for use. W hen forage is packed into the silo bacteria and air go w ith it. 
B oth  bacteria and forage u se  air for breathing and  as a resu lt the tem perature 
o f  the m ass rises. T h e  m ore air trapped  w ith the forage the higher the rise in 
tem perature. T h e  bacteria feed  on som e o f  the plant sugars and  in  doing so 
produce m ild  acids. Eventually , so  m uch acid  is produced  that the bacteria 
can work no longer. In  fact no m icro-organism  can work in  an acid  environ­
m ent. C onsequently  it is the acid which preserves the silage and  it will 
continue to do so provided  that neither air nor water enter it. I t  is im portant 
to understand these principles because i f  they are not applied  the crop will be 
spoiled.

T h e  quality o f  the silage depends m ainly on  the kind o f  forage p u t into the 
silo but also on the kind o f  ferm entation w hich takes place. M ature forage is 
dry and stem m y and traps a great deal o f  air when packed. T h is  results in 
excessive heat which “ burns u p ”  the m ost nutritious parts o f  the forage and 
causes the silage to becom e dark brow n in  colour and sweet to the taste. It  is 
o f  low feeding value and m ay becom e m ouldy. On the other hand i f  young 
sappy  forage is tightly packed into the silo it will trap  little air and  insufficient 
heating will take place. In  such  conditions an  evil-sm elling and unpalatable 
silage which tends to  ro t is produced. Betw een these two extrem es a m oderate 
rise in  tem perature can be encouraged (about 120°F . or 49 °C .). T h is  produces
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a silage with a  yellow-brown colour, sharp  acid taste and  sm ell and which is 
highly palatab le. It  is also very sim ilar in  feeding value to  that o f  the crop as it 
was ensiled. A  general d iscussion  o f  m aize silage m aking follows.

T h e  k in d  a n d  s i z e  o f  s i l o .  V arious kinds o f  silo  are in  use throughout the 
w orld but each farm er m ust decide fo r h im self w hich su its his purpose, and 
his pocket, best. Tow ers are popular in  N orth  A m erica an d  parts o f  Europe 
but these are expensive to bu ild  and need to be filled by m echanical eq u ip ­
m ent. Bunkers are also popu lar, particularly in  the U n ited  K in gdom  because 
grass can be dum ped in  from  trailers and because cattle can be allowed to 
“ se lf  feed”  from  the ends. In  C entral A frica trenches and  p its  are m ost 
popular because  o f  the ease with which they can be excavated, filled an d  
em ptied. S ilage  can be m ade in a  stack b u t w aste o f  the forage is high and 
consequently stacks are not recom m ended.

T h e  dim ensions o f  a silo  will depend on the am ount o f  silage a farm er 
intends to feed  each day and  on the am ount needed for the season. T o o  m uch 
silage m ust not be exposed to the air otherw ise its feed in g value declines. 
T h is  can be avoided i f  at least two inches is rem oved from  the w orking surface 
o f  the silage each day. T h erefore the end section o f  the p it or trench (i.e . 
w hat will be the w orking surface) m ust be related to daily  feeding require­
m ents. T ab le s  5 and 6 show the relationship between the am ount o f  silage in  a 
two inch layer and the size o f  the end section or w orking surface o f  pits an d  
trenches respectively.

T A B L E  5

T h e  a p p r o x i m a t e  w e ig h t  o f  l a y e r s  o f  s i l a g e  in  r e l a t i o n  t o  th e  e n d
s e c t io n s  o f  p i t  s i l o s

End Section (Diameter) 
o f p it

Weight o f Silage fo r 
each foot o f depth

Weight of Silage in a  
2" layer

ft. lb. lb.
5 800 130
6 1,100 200
8 2,000 300

10 3,100 500
12 4,500 750

T h e  T ab le s  have been constructed  on the assum ption  that a cu b ic  foot o f  
silage weighs 40  lb . C onsideration o f  the T ab le s  shows that the farm er w ho 
feeds 150 lb . silage a day (say  five cow s) should  d ig  a  p it  which has a  diam eter 
o f  five feet. I f  he intends to  feed  fo r 200 days then 30,000  lb . o f  silage is  
needed and th e  p it w ould have to  b e  about 36 feet deep. O bviously the farm er
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w ould d ig three p its which were 12 feet deep. A t the other extrem e a farm er 
who feeds 50 cows a ration o f  60 lb . silage for 200 days needs 600,000 lb. 
silage. H e m ight choose a 21 ft. x 9 ft. trench silo and this w ould have to be 
80 feet long. A gain  it m ight be preferable to have two or three silos in stead o f  
one large one.

T A B L E  6

T h e  a p p r o x i m a t e  w e ig h t  o f  l a y e r s  o f  s i l a g e  in  r e l a t i o n  to  th e  e n d  
s e c t io n  o f  t r e n c h  s i l o s

End Section ( Width 
and Breadth)

Weight of Silage fo r 
each foot o f length

Weight o f Silage in 
2" slice

ft. lb. lb.
9 x 5 1,800 300

1 2 x 6 2,800 400
15 x 7 4,200 700
1 8 x 8 5,700 900
21 x  9 7,500 1,200

D r a i n a g e .  Silage m ust not becom e w aterlogged otherw ise it becom es unfit 
to  feed  to cattle. A  w ell-drained site should be chosen which is not likely to be 
w aterlogged in sum m er. Otherwise late rains m ay fill p its and trenches and 
in  these circum stances silos are not available for use when the crop is ready 
to  cut. Any slight crest or rise in the ground can be chosen as a  silo  site 
because this will reduce the chances o f  w aterlogging. A  trench d u g  into the
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sid e  o f  a hill form s an ideal site. T h is  should  be provided  with a drainage 
channel dow n one side and the floor o f  the trench sloped tow ards it.

F i l l i n g  th e  s i lo .  G rasses and legum es are ready to be ensiled when they begin 
to flower and  m aize is ready when the grain  is ju st “ doughy” . C utting at these 
states gives a  reasonable balance betw een nutritive value and weight o f  
nutrients from  the acre. C learly i f  p lants are cut when they are young they 
w ill have a higher feeding value than plants cut at the early flower stage, but 
less bulk will be  cut from  each acre.

On m any farm s there are not the resources o f  m en and  m achines to cut all 
the silage crop at exactly the right stage o f  grow th. E ach  farm er m ust decide 
for h im self how m uch time it will take to harvest his crop. H e may decide to 
spread  the tim e by m eans o f  two sow ings six  weeks apart. E ven  so he m ay be 
well advised to begin  cutting about 10 days early so  that m ost o f  the crop is 
ensiled near the right stage.

W hen the first cutting o f  the crop is m ade only one end o f  a trench silo 
should  be filled. C utting m ight well occupy, say , a F rid ay  and Saturday 
m orning. T h e  forage should then be left in  the silo until it has heated to 
about 120°F . (49 °C .). T h e  tem perature o f  the silage can b e  m easured by a 
therm om eter or judged  by push ing the hand to a depth o f  three feet. T h e 
correct heat is ju st as m uch as the hand can bear com fortably. I f  the tem pera­
ture rises too quickly then the forage needs m ore consolidation, i.e. pressure 
by tram pling or tractors, and filling should be continued and carried out as
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fa st as possible. I f  heating is slow, then once it does rise sufficiently, filling 
should  be continued but less consolidation given.

T o o  rap id  a  rise in tem perature m ay be due to the difficulty o f  giving 
enough consolidation to a m ature crop. C h oppin g into short lengths helps 
consolidation but when a crop such  as m aize has becom e too dry, water m ust 
be  sprinkled over the forage to help consolidation to take place. A t the 
opposite extrem e i f  the forage is very young and juicy and will not heat up 
sufficiently, it will have to be w ilted on the land. C utting in  the m orning and 
loading in the afternoon should  be all that is required. Experience show s that 
five or six  feet should  be added  to the m ass each day and, w ith sufficient 
tram pling, this ensures that the correct tem perature is m aintained. W hen 
m aize is chopped into sm all lengths by  m achine there is little need for 
tram pling although a m an m ust be set the task  o f  spreading the forage. In  
this w ay loose patches can b e  attended to and evenness in filling can be 
controlled. C are  m ust be  taken that forage at the sides o f  the silo is as well 
com pacted as that in the centre otherw ise air pockets form  and  a considerable 
am ount o f  w aste takes p lace. A llow ance m ust be  m ade fo r ensiled forage to 
settle. W hen the silo has been filled to m ore than capacity it should  be con­
solidated  a few tim es a day for two or three days. T h e  silage will settle to 
about tw o-thirds o f  its original height. T h e  silo should  then be filled again 
and  consolidated.

C o v e r in g  s i l a g e .  A  soon as silage m aking is over the forage should  be covered 
w ith a thick layer o f  coarse grass or other unw anted plants. T h en  a six  inch or 
m ore layer o f  earth is needed to help seal the silage from  the air. S ilage  is 
u sually  ready six  weeks after sealing the p it, and, i f  properly  m ade and 
covered, will keep for several years.

T h e  f e e d in g  v a lu e  o f  s i l a g e .  Feeding values for the various kinds o f  silage 
are listed  at the back o f  the book. I t  can be calculted that for body  m ain­
tenance a cow m ust eat u p  to 6 lb . for each 100 lb . livew eight when grass or 
m aize silage is o f  average quality. I f  the silage is above average quality then 
5 lb . will do and a cow w eighing 1,000 lb . w ould require 50 lb . o f  silage each 
day.

5.5 PUMPKINS AND MELONS
T h ese  succulent foods are greatly relished by cattle particularly in  the hot 

weeks before the advent o f  the sum m er rains. A lthough their feed in g value 
is low due to  their h igh  w ater content m any farm ers believe they have a 
beneficial tonic effect on cattle. C onsequently, when they are added  to  winter
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diets m ainly com posed o f  dry roughages, a  sm all rise  in  m ilk yield often 
occurs. T h is m ay be due to their effect o f  loosening the bow els which speeds 
the passage o f  food  through the stom ach and so  perm its the anim al to eat 
m ore food.

Pum pkins an d  m elons should  certainly be grow n where silage cannot be 
m ade for w inter feeding. Pum pkins are su ited  to  fertile soils in  the high 
rainfall areas an d  on average yield nine tons to the acre. M elons do well in the 
lower rainfall areas and need less fertile soil than pum pkins. Betw een 15 and 
20  tons o f  m elons can be grow n to the acre. T h e  feeding value o f  m elons is 
about h a lf that o f  pum pkins and both are poor sources o f  m inerals.

A bout 15 w agon loads o f  kraal m anure to the acre should  be ploughed into 
the soil before planting. T h en  sm all heaps o f  m anure should  be p laced over 
land at 12 feet spacings each way and  either dug or d isced  in. F ou r seeds can 
then be p lanted at the site o f  each heap as soon as the soil is m oist. A lterna­
tively these crops can be grow n in  w ith m aize by planting after the first 
hoeing. T h ey  can be planted at 12 x  12 ft. spacings or every tenth row o f  
m aize om itted at planting and  a row o f  pum pkins or m elons sown in  place. 
T h e  fru it fly causes serious dam age to pum pkins and m elons in m ost areas. 
T h ese  m ay be controlled by spraying with a m odern in sect killer, e .g . m ala- 
thion or a bait can be prepared which will poison  the fly. A  com m on bait can 
be m ade by m ixin g 2 oz. sod ium  flurosilicate with 3 lb . su gar and 4 galls, o f  
water. T h e  bait should  be sprayed finely on the leaves from  about three weeks 
before the first fru it ripens and  thereafter each week (and after each rain). 
Both crops m ay be harvested when the vines are dry— the vines being cut o ff  
about 2 in. from  the fruits. A  cool and airy place m ust be  chosen fo r storage 
where the fru its can be stacked.

5.6 MAIZE
T h e  basis o f  any successful dairy industry  is an abun dant source o f  cheap 

food. In  som e other parts o f  the w orld the clim ate is ideal for the growth o f  
grass but we have seen this is not true here. In  the h igh  rainfall areas o f  
C entral A frica (30 in. and over) the clim ate is ideal for m aize grow ing and  
average yield o f  grain  is higher than anywhere else in  the world. A lso , m aize 
grow n for silage outyields all other crops in  dry m atter and  digestible nutrients 
p roduced  to the acre. A lthough both m aize grain  and m aize silage are low in  
protein  content this is m ade u p  for by the abundance an d  quality o f  the total 
d igestible nutrients the crop yields. F o r these reasons the maize crop m ust 
provide m ost o f  the food o f  dairy cattle in C entral A frica and is worthy o f  
special attention.

M aize can be used in several w ays— as green forage, fo r ensilage or the 
grain  can be groun d  and fed  as m eal. It  is not custom ary to  feed green  m aize
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in the sum m er so consideration o f  this food  will be given later along with 

other crops o f  irrigated  lands. M aize silage has been described already. It  
rem ains to outline the uses o f  m aize grain and the stalks which rem ain after 

harvest, and which are generally referred to as m aize “ stover” .

M aize is noteworthy because the grain  is richer in  T .D .N . than nearly all 
o f  the other cereal grains. It  has a low fibre content, is easily d igested  by 

cattle and farm  anim als find it to be m ost palatable. W hile roughages such  as 
hay and silage are im portant parts o f  the diet, it is unlikely that dairy cows 
can be profitable producers unless they are offered grains. M aize , unfor­
tunately, is low in  protein content so it should  be fed  together with either 

legum e hay or green forage which are fairly  rich in protein. M aize grain  
should  be ground m edium -fine ( l  in. screen) otherwise betw een 20 and  35 
per cent p asses through the anim al undigested . N ow adays m any farm ers 

grind the com plete cob as it is harvested from  the p lant, i.e. husk, grain  and 
cob which has a lower feding value than m aize m eal but it is still a  su itable 

concentrate for dairy cows.

M aize stover is a low quality roughage sim ilar in feeding value to  poor 
grass hay. H ow ever, when the m aize crop is cut and dried  in  bundles to 

m ature (i.e. stooks) before harvest, the feeding value o f  stover is slightly 
im proved. It  is com m on practice with dairy farm ers to allow cattle to graze 

stover after the grain  has been harvested. In  sp ite o f  the low feeding value o f  
stover the m ilk yield o f  the herd  generally rises slightly, i.e. by  1 to 2 per 
cent. T h is  is probably  due to the fact that after harvest betw een one and  two 
bags o f  maize grain are left on the ground and cattle quickly find it.

M aize bran is a by-product from  the preparation o f  m ealie m eal. It is 

com posed o f  the outer skin  o f  the m aize grain  together with the hull and  tip 
cap and thus has a high fibre content (15 per cent). I t  is also light and flaky 
and  when m ixed with pow dery m eals im proves their physical state, i.e. 

reduces their tendency to becom e pasty  when chewed. M aize bran can often 
be bought cheaply and in  these circum stances is worth including in  farm  

m ixtures.

Few  other cereal grains are available for feeding to cattle in Central A frica 
and, as their price is usually  m uch greater than m aize, are not worth using. 

T h e  m illets, m unga and rapoko, are grow n locally while barley and oats are 
im ported. A ll are suitable grains for cattle feeding when available at a  price 
com parable with m aize. M o st cereals have a slightly higher protein  content 

than m aize but contain less T .D .N .
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5.7 OTHER SEEDS AND THEIR BY-PRODUCTS
T h e  roughages, succulents and cereals which have been described are 

usually low in protein content. It is necessary, therefore, to balance the dairy 
cow’s diet with a food which is rich in protein. L egu m e hays have been 
m entioned but in high rainfall areas they are rarely good enough to supply the 
am ount o f  protein  required. M any farm ers think it is better to buy protein 
concentrates than  to attem pt to  grow  them . Such  foods are usually by­
products o f  the oil seeds industry. G roundnuts, cotton seed, soyabeans, 
linseed and sun  flowers are som e o f  the seeds from  which oils are extracted. 
T h e  oil in the seed  is either squeezed out m echanically or the seeds are 
roughly ground and the oil d issolved out with special solvents. T h ese  two 
processes m ay be carried out in  different ways and the seeds m ay or m ay not 
have the outer shell or husk rem oved so  that the by-products have different 
feeding values. T h e  farm er should rely on the protein content declared by the 
m iller rather than on those in  a tab le o f  feeding values. T h e  residue left from  
the oil extraction is generally sold  as a  m eal which is rich  in. protein i f  the 
husks o f  the seeds have been rem oved. D ecorticated (no husks) groundnut 
m eal contains 36-42 per cent o f  digestible protein, while the undecorticated 
(husks present) m eal contains about 26 per cent D .P .

5.8 CROPS FROM IRRIGATED LANDS
Only b rie f m ention can be m ade o f  those crops which are particularly 

valuable foods for dairy cattle. U nfortunately irrigation schemes require a 
great deal o f  capital and a  high degree o f  skill to make them  provide cheap 
cattle food.

T h e  m ain purpose  o f  irrigation on the dairy farm  is to produce forage o f  
high feeding value in  winter. Som e farm ers have been successful in growing 
grass and clover pastures with beneficial effects on m ilk yield and health. 
H ow ever, the grazing cow tends to w aste m uch o f  such  pastures through 
tram pling and fouling. It  is m ore com m on to grow crops which can be cut 
and carried to the cows and so  reduce waste.

L u c e r n e .  L u cern e  has a sim ilar dry m atter content to grass but it is richer 
in protein and m ineral content. It  is so palatable that cattle eat it greedily and 
this m ay cause their stom aches to swell with gas (bloat) causing death. T h e 
greatest danger from  bloat occurs when the lucerne is young and is growing 
rapidly. It can be avoided i f  the forage is w ilted before being fed. U usually  
lucerne is safe i f  cut in the m orning and fed  in the afternoon.

L ucerne grow s best on deep, fertile soils but m uch can be done to im prove 
average land by  heavy dressing o f  kraal m anure, sub-soiling and lim ing. L ike 
other legum es certain bacteria m ust be present in the soil for lucerne to grow
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vigorously. T o  ensure that the correct species o f  bacteria are present it is 
custom ary to buy a culture o f  these bacteria and  to m ake up a solution for 
treatm ent o f  the lucerne seed  at planting tim e. Sim ilarly lucerne needs the 
elem ent boron in  the soil and  this is usually  broadcast by hand or spread  with 
other fertilisers at the rate o f  20 lb. o f  borax to the acre each year. Seed  has to 
be planted thickly in  C entral A frica to ensure a dense cover which will choke 
w eeds and sm other unw anted grasses. T h is  can be achieved by planting 
20-30 lb . o f  seed to the acre by hand in  6 in. rows. On the average lucerne 
can be cut six  or seven tim es each year and an acre will yield at each cut 
% ton  o f  hay or 3 tons o f  green forage i f  taken at the early flower stage. T h is 
is when about 1 /10th o f  the crop is in flower. D oub le  this yield is p ossib le  
under favourable conditions o f  soil, clim ate and  m anagem ent.

U sually  lucerne dislikes the wet conditions o f  D ecem ber and Jan uary  in 
h igh  rainfall areas. Leaves becom e affected w ith various diseases so  that 
grow th is poor and no forage can be cut for two m onths or m ore. A t this tim e 
grasses and other w eeds becom e established easily. T h ey  grow  so vigorously 
th at they often reduce the useful life o f  a lucerne land to two or three years. 
L u cern e  grow th can be im proved and therefore weed encroachm ent checked 
by top-dressing with a com pound fertiliser at the beginning o f  the rains. 
A t the U niversity  C ollege farm  a dressing which provides 80 lb . P an d  60 lb. 
K  is used . Practice m ust vary with inherent soil fertility , availability o f  
kraal m anure, kind o f  soil and so on.

O t h e r  g r e e n  c r o p s .  In  d istricts sub ject to heavy frost in  Ju n e  an d  Ju ly  
lucerne grow s very slow ly and som e farm ers sow  an area o f  frost-hardy plants 
such  as oats and barley to fill the lucerne shortage. T h ey  m ay b e  grown 
separately or together or with hairy vetch. T h e  cereals grow  in  the cold 
weather and can be cut two or som etim es three tim es in  the season. W ith 
w arm  weather in  A u gu st cereals run  to seed an d  produce little forage. H airy 
vetch m akes rap id  grow th as cereal grow th slow s down an d  two or three cuts 
can be taken before the m ain rains begin. A ny surplus cereal or vetch should 
be carefully put on racks and  m ade into hay because this is particularly suitable 
for very young calves.

M aize is a  useful crop to plant after winter cereals on  irrigated  land . For 
the best results a thick p lant population is desirable (over 40,000 to the acre), 
which ensures thin stalks which are readily eaten and not w asted by  cattle. 
U nfortunately m aize does not grow  again after cutting nor will the crop 
thrive in  areas sub ject to frost. F o r the latter reason irrigated  m aize is not 
planted before Septem ber.



6.0 Feeding the Dairy Cow

6.1 GENERAL CONSIDERATIONS
F ood , and the way it is m ade up  into a cow ’s ration, is a  very im portant 

part o f  successful m ilk production. W e know that each anim al needs a certain 
am ount o f  protein  and  energy in order to live and  to produce. T h ese  nutrients 
m ust be com bined with certain vitam ins and  m inerals while the cow’s stom ach 
m ust have enough bulk to keep it w orking poperly. M ilk  yield will be  very 
disappointing un less the cow is fed correctly according to the feeding stan d­
ards and principles outlined in  C hapter 3.

Som e farm ers doubt the practical value o f  feeding stan dards. T h ey  point 
out that m any herds were correctly fed  and m ilked well long before these 
standards cam e into general use. T h is is quite true, but it is also true to state 
that the feeding and  production o f  m any other herds left m uch to be desired. 
W here nutritious forages can be grow n and are fed  abundantly and cheaply 
there is probably  little need to understand m uch about feed in g standards. 
U nfortunately the clim ate o f  Central A frica lim its the am ount o f  good 
quality roughages which can be grow n in  abundance. In  general the problem  
o f  feeding a dairy herd is to know how m uch o f  our average to low quality 
foods can be fed  and  to know when expensive, concentrated foods should  be 
given. T h is  can only be done through the use o f  feeding stan dards or by  the 
application o f  “ rule o f  thum b”  m ethods. T h e latter are sim ple  guides which 
are either based  on  practical experience or feeding stan dards or a com bina­
tion o f  the two.

N o  attem pt will be m ade to pretend that an  ideal ration can be calculated 
from  m odern feed in g standards and tables o f  nutritive value alone. In  the 
first place the stan dards have been calculated for average cows under average 
conditions. In  the second the farm er has to guess i f  his foods have sim ilar 
feeding values to those shown in  T ab le  19 page 142. T h is  m eans that even 
after careful calculation he is left with a ration which is only nearly correct. 
N evertheless the system  is a  very useful and im portant one because it brings 
u s to the stage w here skill in stockm anship begins to operate. In  other w ords, 
having devised a ration that is nearly correct, the farm er uses his own skill to 
ensure his cows are  properly fed . H e feeds the ration and then  watches the 
cows to see how they respond to it. T h e  food should  be readily eaten an d  the 
cows m ust do well on it. A  ready appetite is easy to see and needs no further 
explanation. T o  “ do well”  not only m eans that a cow should  m ilk well but 
also that she sh ou ld  look healthy. A ccording to the herd’s  response to the
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ration so the skilful stockm an will increase or decrease the am ount o f  food  he 
feeds. T h u s feeding cattle successfu lly  is based  on  theoretical and practical 
know ledge. U sed  together we can achieve the aim  o f  high m ilk yield and 
healthy cattle.

6.2 APPETITE
T h ere  is a  lim it to the am ount o f  food  a cow ’s stom ach can hold. T h is 

varies according to the nutritive value or quality o f  the food  offered, the size 
o f  the anim al and  the m ilk yield. I t  is usual to describe appetite as the num ber 
o f  pounds o f  D ry  M atter (D .M .)  which can be eaten for each 100 lb . o f  
livew eight. T h e  range is from  l \  to over 4 lb . D .M . each day. T h ese  two 
figures apply  respectively to a dry cow eating veld hay and to a cow producing 
five or m ore gallons o f  m ilk a day and eating a good quality ration. F or 
exam ple, i f  m ature veld hay is offered the cow will eat 15 lb . D .M . a day or 
less. A t the opposite extrem e the high producer m ay eat 40 lb . D .M . o f  a diet 
o f  legum e hay, high quality m aize silage and m ixtures o f  concentrates.

Q uality is m ost sim ply m easured by the concentration o f  energy (T .D .N .)  
in  the dry m atter o f  the food. F o r exam ple, in  a diet o f  veld hay the dry 
m atter contains 50 p er cent T .D .N . while a diet for a five gallon cow o f 
legum e hay, m aize silage and concentrates contains over 75 per cent T .D .N . 
T h is  m ixed diet w ould contain about 16 lb . o f  concentrates which are m ore 
easily  d igested  than roughages. A  high concentration o f  T .D .N . in  a food, 
therefore, usually  m eans that it has a high digestibility. It  m ust follow  that i f  
a cow has to eat a large am ount o f  dry m atter (D .M .)  then any roughages 
provided in the diet m ust be o f  high digestibility  and T .D .N . concentration.

T h e  cow ’s appetite is also related to her body size and m ilk yield  and, 
perhaps, to  other factors which have yet to be described. Cow s in  m ilk  that 
w eigh from  800-1,200 lb . livew eight w ould eat from  20-30 lb. D .M . o f  average 
quality  diets. O n the other hand a dry cow o f  1,200 lb . livew eight w ould eat 
about 26 lb . D .M . I f  the sam e cow were in  m ilk and yielding 50 lb . a  day she 
w ould probably  eat up  to 40 lb . D .M . It  is not necessary to weigh each anim al 
to  decide liveweight— it is enough to assum e that m ature cows w eigh close to 
the average o f  the breed  and heifers about three-quarter o f  this.

T h e  quality o f  hom e grow n foods can be estim ated with the aid  o f  T ab le  19 
after taking into account stage o f  cutting and losses while the crop w as being 
conserved. F o r exam ple, i f  hay was cut at the early flower stage b u t was 
spoilt either by rain  or by  heating in  the stack or both, then its feed in g value 
w ill be  that o f  m ature hay. F o r practical purposes roughages and succulents 
can  be conveniently classified  as “ good” , “ average”  and  “ poor”  in  nutritive 
value. T h e  nutritive value depends on the stage o f  grow th at which the plants 
were cut and also on the success w ith which they were conserved. In  general
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“ good”  indicates that young plants were harvested while the losses in nutrients 
during conservation were sm all. “ Poor”  indicates that m ature plants were 
harvested or that im portant losses o f  nutrients occurred in  the conservation o f  
young plants. “ A verage” , o f  course, describes food where the nutritive value 
lies between these extrem es and  is representative o f  the nutritive value o f  a 
given food on m ost farm s.

6.3 THE FEEDING VALUE OF SIMPLE DIETS
A  few calculations m ust be m ade in  order to learn som ething o f  the feeding 

value o f  different foods for dairy cows. L e t  u s assum e that we wish to find 
out how far veld hay can supply  the nutritive requirem ents for m aintenance 
(Section  3.7) o f  a dry cow which weighs 1,000 lb . livew eight. A bout H  lb. o f  
D .M . from  this kind o f  hay could be eaten for each 100 lb . o f  liveweight 
(Section  6.2). T h is  anim al could eat, therefore, about 15 lb . D .M . H ays in 
general contain 90 per cent D .M . so  that 16-17 lb. veld hay could be eaten.

T h e  nutritive value o f  the com m on feeding stuffs available in  Central 
A frica have been listed  in  T ab le . 19. F ro m  these the nutritive value o f  m ature 
grass hay i s :—

D .M . 90%  D .P . 1 0 %  T .D .N . 45%

In  other w ords 100 lb . hay contains 90 lb . D .M ., 1 lb . D .P ., and 45 lb. 
T .D .N . T h e  nutrients supplied  by 17 lb . o f  this hay can be calculated as 
fo llow s:—

D .M . D .P . T .D .N .
lb . lb. lb.

I f  100 lb . hay contains 90 0 1 0 4 5 -0
then 1 lb . hay contains 90-0-1-100 1 - 0 ^ 1 0 0 45-0-1-100

=  0 -9 =  0-01 =  0 -45
so 17 lb . hay contains 0 -9  x  17 0 - 0 1 x  17 0 -4 5  x 17

=  15-3 =  0-17 =  7-65

T h e  nutritive requirem ent for m aintenance o f  a 1,000 lb . cow (Section
3.7) i s :—

D .P . 0 -6  lb . and T .D .N . 7 .0  lb.

A lthough the diet o f  17 lb. o f  hay supplies ju st enough T .D .N . there is a 
great shortage o f  D .P . T h is cow will lose w eight, she m ay even have a difficult 
calving and will m ilk  poorly afterw ards.

T h e  exam ple o f  a cow which cannot satisfy  its needs on a diet o f  m ature 
hay show s very clearly that this low quality  food is o f  little value on its own. 
Su pp o sin g  that 7 lb . o f  the hay can be replaced by 30 lb . m aize silage o f 
average quality, then  the nutritive value o f  the d iet can be calculated in  the 
sam e w ay as before.
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F ro m  T ab le  19 average quality m aize silage con tain s:—
D .M . 27%  D .P . 1 •0 %  T .D .N . 17%

D .M . D .P . T .D .N .
lb. lb. lb .

I f  100 lb . silage contains 2 7 0 1 0 17-0
then 1 lb . silage contains 27-O-blOO 1 0 A -1 0 0 1 7 0 a-

=  0-27 = 0 0 1 =  0 1 7
so 30 lb. silage contains 0-27 x  30 0 0 1  x  30 0 1 7 :

=  8-1 0-3 =  5 1

T h e  nutritive value o f  the diet will be :
D .M . D .P . T .D .N .

lb. lb. lb.
10 lb . grass hay (m ature) 9 0 0 1 4-5
30 lb . m aize silage (average) 8 1 0-3 5-1

1 7 1 0 -4 9 -6

T h e  diet is still far too low in  digestible protein  and indeed this is likely to be 
true o f  any diet which is m ade up o f  average to poor quality  roughages in 
C entral A frica. T h ese  diets have been chosen to show as clearly as possible 
that m ature hay in  particular and  poor quality foods in  general are not even 
good  enough to m aintain body weight in dairy cows. I t  is  true th at i f  the 
1,000 lb . cow could be persuaded  to eat 60-70 lb . o f  the silage her m aintenance 
requirem ents for D .P . w ould be m et but this w ould lead  to unnecessary waste 
o f  T .D .N . D airy  farm ers m ust use feed in g stuffs as carefully as possible 
otherw ise they will be unab le to m ake a satisfactory profit out o f  m ilk.

T h e  only way to u se  our rather poor quality roughages is to introduce a 
food which is relatively rich  in  protein. T h e  m ost com m on food o f  this kind is 
legum e hay and its usefu lness, which was pointed  out in  C hapter 5 , will be 
show n in  the follow ing d ie t :—

D i e t  1

M aintenance for 1,000 lb . cow.
3 lb . legum e hay (average)
30 lb . m aize silage (average)
7 lb . grass hay (m ature)

T h e  nutritive value can be calculated in  the sam e way as before.
D .M . D .P . T .D .N .

lb. lb. lb .

I f  100 lb . legum e hay contains 90 0 8 -0 5 0 0

then 1 lb . legum e hay contains 0-9 0-08 0 -5

so 3 lb . legum e hay contains 2-7 0-24 1-5
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A s 1 lb . m aize silage contains 0-27 0 0 1 0-17
so 30 lb. m aize silage contains 8 10 0-30 5 10
A s 1 lb . grass hay contains 0-9 0 0 1 0-45
so 7 lb. grass hay contains 6-3 0 07 3 1 5

T h e  nutritive value o f  the diet will b e :—  

D .M . D .P . T .D .N .
lb. lb. lb.

3 lb. legum e hay (average) 2-7 0-24 1-50
30 lb. m aize silage (average) 8 1 0-30 5 1 0
7 lb . grass hay (m ature) 6-3 0 0 7 3-15

17-1 0-61 9-75

T h is  diet contains ju st enough D .P . and  too m uch T .D .N . in  theory bu t 
with the foods available it is satisfactory. W hen cows are fed  poor to average 
quality roughages the energy in  the diet is not u tilised  very well. T h e  extra 
T .D .N .,  therefore, is an advantage in the circum stances. A s the diets have 
been changed from  hay alone to hay with silage and legum e hay, the D .M . 
to be eaten has increased. T h e  extra D .M . is well below the cow’s ability to 
eat it. A s the quality  o f  the food  increases so does the cow ’s appetite increase 
(Section  6.2). T h e  D .M . o f  m ature veld hay consists o f  45 per cent T .D .N . 
while that o f  D ie t 1 contains 56 per cent T .D .N .

T h e  calculation o f  m aintenance diets for cows o f  different sizes is the sam e 
as above. T h e  nutritive needs o f  each size o f  anim al will be different o f  course. 
F o r exam ple an  800 lb . cow needs 0.5 lb . D .P . and 6.0 lb . T .D .N . for m ain­
tenance. I f  she is fed  about 8/10ths o f  the quantities o f  food in D ie t 1 her 
needs will be m et.

D i e t  2

M aintenance for 800 lb. cow.
D .M . D .P . T .D .N .

lb. lb. lb.
2% lb. legum e hay (average) 2-25 0-20 1-25
25 lb . m aize silage (average) 6-75 0-25 4-25
5 lb . grass hay (m ature) 4 -50 0-05 2-25

13-50 0-50 7-75

Sim ilarly the needs o f  a 1,200 lb . cow should be m et i f  she is given 12/1 Oths 
o f  D iet 1. Sh e n eed s.— 0.7 lb . D .P . and 8.0 lb. T .D .N . fo r maintenance.
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D ie t  3

M aintenance for 1,200 lb . cow.

D .M . D .P . T .D .N .
lb. lb. Lb.

lb . legum e hay (average) 3-15 0-28 1-75
35 lb . m aize silage (average) 9-45 0-35 5-95
81  lb . grass hay (m ature) 7-65 0 0 8 3-82

20-25 0-71 11-52

6.4 DIETS FOR PRODUCTIVE COWS
In  this chapter so far attention has been given to the way in which diets can 

be m ade u p  and to the way their feeding values can be calculated. M aintenance 
diets have been u sed  to illustrate the m ain points. A lthough the idea o f  
m aintenance is u sefu l in  theory, such  diets have little practical value because 
all dairy cattle should  be producing som ething. Y oung cattle should  m ake 
livew eight gain , dry cows should  have a  c a lf  grow ing inside them  and  lactating 
cows should  produce m ilk. C onsequently the m inim um  diet needed is one 
which provides for m aintenance (M ) and the production o f  one (1) gallon o f  
m ilk or one pound o f  livew eight gain. T h e  quantity o f  nutrients which have 
to be supplied  for these productive purposes are about the sam e. It  is con­
venient to write “ M  +  1”  as a short way to represent such  diets.

Poor quality foods which have a low protein  content are o f  little value on 
their own to productive anim als. T h is is because the proportion o f  D .P . to 
T .D .N . is m uch higher for productive purposes than it is for m aintenance o f  
body weight. In  fact, i f  only poor quality roughages are available on the farm  
then there is little hope o f  productivity in  the dairy herd. P urchased  con­
centrates can help to rem edy this situation bu t they are usually  expensive. 
C onsequently, i f  m ilk and m ilk products are to be produced econom ically in 
C entral A frica, then farm ers m ust provide “ M  +  1”  from  roughages.

F e e d in g  b y  r u l e  o f  t h u m b .  A  sim ple gu ide to cattle feed in g enables the 
farm er to decide the am ount o f  food  each anim al needs according to its size 
and productivity. I t  is im portant to  have a guide o f  som e kind because the 
dairy farm er m ust look after grow ing calves and  heifers as well as m ilking and 
dry cows. A  sim ple gu ide or “ rule o f  thum b”  also provides a basis for estim at­
ing the area o f  the various foods to be p lanted . A gain , when the crops have 
been harvested and the farm er knows how m uch he has on hand, he can 
easily work out how to ration  the food so that it will not be eaten before the
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winter ends. I f  there is insufficient food  he w ill have to decide whether to buy 
extra or whether to reduce the num ber o f  cows he keeps.

A  useful rule o f  thum b to use in  m aking an  “ M  + 1 ”  ration from  average 
quality legum e hay and m aize silage is to allow each cow o f  whatever size 
9 lb . o f  legum e hay daily. M aize  silage at 5 lb . to each 100 lb . o f  livew eight 
will m ake u p  the rest o f  the diet. T h e  rule can be checked i f  we consider the 
needs o f  an 800 lb . cow that gives one gallon o f  m ilk a day. T h e  m ilk o f  sm all 
breeds usually  contains 5.0 per cent butterfat. F ro m  C hapter 3 the nutritive 
requirem ents are as fo llow s:—

D .P . T .D .N .
lb. lb.

M . 800 lb . cow (maintenance) 0 -5 6 0
P. 1 gallon m ilk (5 -0 %  B .F .) 0-61 3-7

D ie t  4

M l 9 -7

800 lb. cow M  +  1 ( 5 - 0 %  B .F .)

D .M . D .P . T .D .N .
lb. lb. lb .

9 lb. legum e hay (average) 8 • 1 0-72 4-50
40 lb. m aize silage (average) 10-80 0-40 6-80

18 9 M 2 11-30

A  further check on the rule o f  thum b can be m ade by considering the needs 
o f  a  1,200 lb . cow  giving 1 gallon o f  m ilk a day at 3.5 per cent butter fat. T h e  
nutritive requirem ents (C hapter 3) a re :—

D .P . T .D .N .
lb. lb .

M . 1,200 lb . cow (maintenance) 0-70 8-0
P. 1 gallon m ilk (3 -5 %  B .F .) 0-51 3-0

1 -21 11-0
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D ie t  5

1,200 cow M  +  1 (3 • 5%  B .F .)
D .M . D .P . T .D .N .

lb. lb. lb.
9 lb . legum e hay 8 10 0-72 4-50
60 lb. m aize silage 16-20 0-60 10-20

24-30 1 32 14-70

T h ese  diets m eet the requirem ents o f  the two cows so the rule o f  thum b is 
correct. Both  diets contain less D .M . than the anim als can eat. P rovided they 
have access either to grazing or to poor quality hay it is not necessary to 
provide for D .M . exactly.

T h e  purpose  o f  calculating D .M . in a diet is to m ake sure that it is not 
mere than the stom ach can hold. D .P . and T .D .N . are calculated to m ake sure 
that the cow does not receive less nutrients than she needs. In  practice we are 
not concerned with the very sm all am ounts o f  nutrients indicated by  the 
second place o f  decim als. T h ese  have been calculated exactly for readers who 
w ish to check the calculations m ade. N orm ally  it is sufficient to correct to 
the first place o f  decim als provided this benefits the cow. F o r exam ple, the 
1,200 cow needs 1.15 or D .P . for “ M  +  1” . T o  correct this it is sufficient to 
decide that 1.2 lb. D .P . will do. T h is  correction is to the cow’s benefit in that 
she is given slightly m ore than her requirem ents o f  D .P .

6.5 SIMPLE DIETS WITH VARIOUS FOODS
L egu m e hays are not grow n on all dairy farm s and in  m edium  rainfall 

areas m aize silage does not usually  yield enough D .M . an acre to provide 
cheap food. T h e  diets which follow show the use o f  other foraegs in  com ­
binations suitable for production. T h e  exam ples are for cows that weigh 
800 lb . and 1,200 lb. livew eight which are the weights o f  m ature cows o f  the 
two m ain dairy breeds. D iets for cows o f  different sizes can be w orked out in 
the way described already.

800 lb. liveweight: M  +  1 (5 .0%  B .F .) 

D i e t  6

25 lb . green lucerne (early flower)
1 \  lb . grass hay (average)
20 lb . m aize silage (average)

1,200 lb. liveweight: M  +  1 (3 .5%  B .F .) 

D ie t  7

7 lb. legum e hay (average)
40 lb . pum pkins
10 lb . grass hay (average)
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D ie t  8
12 lb. legum e hay (average)
30 lb . sorghum  silage

D ie t  9
50 lb . sunnhem p silage 
10 lb. grass hay (average)

D ie t  10
25 lb . green lucerne (early flower) 
10 lb . grass hay (average)
30 lb. m aize silage (average)

D ie t  11
5 lb . legum e hay (average)
50 lb . pum pkins
15 lb . grass hay (average)

D ie t  12

12 lb . legum e hay (average) 
40 lb . sorghum  silage

D ie t  13

60 lb . sunnhem p silage 
10 lb . grass hay (average)

T h ese  exam ples show that “ M  +  1”  diets can be provided from  farm  
crops. Indeed it is o f  great im portance that every farm er should  p lan  for a 
gallon o f  m ilk to  be produced from  each cow each day from  farm  roughages. 
I f  a  farm er is unab le to grow  food  for dairy cows cheaply and  abundantly it is 
doubtful i f  he should  continue to try to m ake a living out o f  dairying.

6.6 THE USE OF ROUGHAGES FOR MAINTENANCE
In  the high rainfall areas som e farm ers do not think it is worth while to 

grow  legum e hay. A part from  the uncertainty o f  m aking hay o f  high quality 
due to weather, the yield o f  T .D .N . from  an acre o f  land is low. W hen 10 tons 
o f  m aize for silage is harvested from  an acre o f  land about 3,400 lb . T .D .N . 
will be ensiled. A  legum e crop w ould have to yield about 3\  tons o f  hay to the 
acre to produce as m uch T .D .N . as this. Such  yields are uncom m on—\  to 
U  tons to the acre being the yields expected under farm  conditions. In  these 
circum stances m any farm ers prefer not to grow  legum es and put all available 
fertiliser or kraal m anure or both on the m aize lands. M aize  silage and  grass 
hay then have to be used  to provide a body m aintenance diet which, in 
general, will be  too low in  protein  content. T h e  shortage is usually  m ade good 
by feeding a m ixture o f  concentrates which is rich in  protein  (15-16 p er cent) 
at the rate o f  4  or 5 lb. for every gallon. A n exam ple o f  such  a diet is given 
below.

D ie t  14

800 lb . cow, m aintenance.
D .M . D .P . T .D .N .

lb. lb. lb .
10 lb . grass hay (poor) 9 00 0-10 4 -0
30 lb. m aize silage  (poor) 7-50 0-24 4 -5 0

16-50 0-34 8 -5
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Add

5 lb. concentrates (15-16%  D .P .)  4 -5  0-77

21-0  M l

3-5

12 0

D iet 14, w ithout concentrates, is too low in  D .P . W hen 5 lb. concentrates are 
added  to the grass and silage the diet becom es sufficient for body m aintenance 
and a gallon o f  milk. T h e  protein  in  grass hay m akes a sm all contribution to 
the diet. In  practice poor quality hay should not be rationed but m ade freely 
available so that cows m ay help them selves to its m ost palatab le and nutritious 
parts.

6.7 MIXTURES OF CONCENTRATED FOODS
Cereal grains and legum e seeds are called “ concentrates”  because m ost o f  

their weight is com posed o f  d igestible nutrients. F o r exam ple, m aize grains 
contain 80 per cent o f  T .D .N . whereas poor grass hay contains only 40 per 
cent. T h is can be explained in another and  very im portant way. T o  supply 
T .D .N . from  m aize m eans that a  cow has to eat exactly h a lf o f  the D .M . that 
w ould be eaten were she to eat hay. It  also im plies, in  a general w ay, that a 
cow can produce m uch m ore m ilk from  concentrates than she can from  rough- 
ages. Indeed , the higher the yield o f  m ilk the m ore concentrates the cow m ust 
eat.

B a l a n c e d  c o n c e n t r a t e s .  A  cow needs a certain am ount o f  nutrients in 
order to produce a gallon o f  m ilk. Any m ixture o f  m eals which can supply 
these needs is usually  called a “ balanced”  concentrate. Su ch  m ixtures have to 
be fed  in  am ounts w hich depend on the fat contents o f  the m ilk given by the 
cow. T h e  rate is 4  lb . to the gallon o f  m ilk containing 3.5 per cent o f  butterfat 
and 5 lb . a  gallon for m ilk containing 5 p er cent butterfat. W here farm  
roughages o f  poor to average quality are grow n, concentrates should  contain 
15 to 16 per cent D .P . Experience in  Central A frica shows that farm  roughages 
usually  contain little protein. T h u s it is custom ary to m ix concentrates with a 
content o f  15 to 16 p er cent D .P . A  few exam ples are given in  T a b le  7 o f  
m ixtures based  largely on m aize m eal and purchased  oil cake m eals. Other 
m ixtures containing 12-13 per cent D .P . are show n in T ab le  8 for farm ers who 
have good  quality roughage available. Som e farm ers prefer to buy a protein 
rich m eal which is ready to m ix with their own m aize. M o st stock-feed m anu­
facturers will sell these m eals which m ay be m ixed with equal parts o f  maize 
or twice the quantity o f  m aize according to recom m endation. O ther farm ers 
prefer to  buy a proprietary  m eal or cube and m any excellent concentrates o f  
this kind are on the m arket.
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M eal m ixtures ought to be palatable and this is usually  true o f  those which 
contain a high proportion o f  m aize. Som e farm ers believe that a m ixture which 
contains a variety o f  different m eals is superior to a sim ple m ixture like 
M ixture 1. Provided  the nutritive value is the sam e there is no evidence to 
support the idea. How ever it  is w ise to include a “ bulky m eal”  in a m ixture 
designed for cow s which have to eat a large quantity o f  concentrates. W heat 
bran  is the m eal o f  choice because it is palatable an d  balanced for m ilk 
production. I t  also has a laxative or loosening effect which helps to m ove food

T A B L E  7

C o n c e n t r a t e  M i x t u r e s  c o n t a in i n g  1 5 -1 6 %  D .P .

Ingredients Mixtures

1 2 3 4 5 6
lb. lb. lb . lb . lb. lb.

M aize grain (crushed) . . 73 33 50 65 50 50
M aize corn and  cob meal — — 20 — — —
M aize bran  ..................... — — — — — 20
G roundnut m eal (d e c .) . . 27 — 30 25 25 —

G roundnut m eal (undec.) — 67 — — — —

C ottonseed m eal (dec.) . . — — — — — 30
Sunflow er head m eal . . — — — — 25 —
Lucerne m eal — — — 10 — —
Bonem eal flower . . 2 2 2 2 2 2
S a l t ........................................ 1 1 1 1 1 1

T h ese  m ixtures are suitable for cows fed  hays and silages o f  poor quality.

T A B L E  8
C o n c e n tr a te  m ix t u r e s  c o n ta in in g  12-13%  D .P .

Ingredients Mixtures

7 8 9 10 11 12
lb. lb. lb. lb . lb. lb.

M aize grain (crushed) . . 80 60 60 60 74 60
M aize  corn an d  cob m eal — — — 10 — 10
M aize bran  ..................... — — 20 10 — —

G roundnut m eal (dec.) . . 20 — 20 — 16 20
Cottonseed m eal (dec.) . . — 15 — 20 — —
Sunflow er head m eal . . — 25 — — — 10
L u cern e  m eal — — — — 10 —

Bonem eal flour 2 2 2 2 2 2
S a l t ........................................ 1 1 1 1 1 1

T h ese  m eals are suitable for COWS fed  on average to good  quality legum e hay
and m aize silage.



66 AN INTRODUCTION TO DAIRYING IN RHODESIA

through a cow ’s digestive tract. A  useful substitu te  in this respect is corn and 
cob m eal but it is low in protein com pared with wheat bran. N o  m ore than 
20 per cent should  be included in m ixtures for high yielding cows. U p  to 60 
per cent can be used  in m ixtures for cows producing two or three gallons o f  
m ilk a day.

M i n e r a l  c o n t e n t  o f  c o n c e n t r a t e s .  T o  ensure that dairy cows eat enough 
m inerals it is custom ary to ad d  them  to the concentrate m ixture. T h e  m inerals 
can be placed in boxes so that anim als help them selves. In  practice this is 
often less satisfactory than m ixing them  with concentrates because the boxes 
tend  to get broken, the contents fouled and filling m ay be forgotten about. A  
usefu l m ixture is m ade up as fo llow s:—

20 lb. bonem eal flour
20 lb . com m on salt
10 lb. lim estone flour

T h is  can be added to the concentrates at the rate o f  3 lb. to 100 lb . o f  m ixture. 
C are  m ust be taken to ensure that thorough m ixing is carried out otherw ise 
som e anim als will receive too m uch m ineral and others too little. T h e  correct 
w eight o f  m inerals should  be m ixed with about six tim es its weight o f  meal. 
T h is  is then added to the rest o f  the ingredients and all m ixed together.

M i x in g  c o n c e n t r a t e s .  A s an exam ple, suppose 1,000 lb . o f  M ixture  1 were 
to be prepared we w ould need 1 0 x 3  =  30 lb . o f  the m ineral m ixture. Seven 
hundred pounds o f  m aize m eal and 300 lb. o f  decorticated groun dnut meal 
are also required. A bout 150 lb. o f  m aize m eal should be m ade into a flat 
heap and the m inerals sprinkled over it. A  shovel can be used  to turn  this 
over three tim es when it will be m ixed well enough to go with the rest o f  the 
ingredients. A  separate heap should then be started  by add ing in turn  som e o f  
each o f  the other m eals, i.e. three shovelfuls o f  m aize, one o f  groun dnut m eal 
an d  one o f  m aize and m inerals. T h is process is repeated until one large heap 
o f  partly  m ixed m eals has been m ade. T h e heap m ust then be shovelled into a 
fresh  heap three tim es to m ake a thorough m ixture.

6.8 DIETS FOR HIGH YIELDING COWS
S o  far attention has been given to the “ average”  cow i.e. that w hich yields 

two to three gallons o f  m ilk a day. Su ch  anim als are easy to feed  because 
they can produce milk from  large quantities o f  average quality roughages and 
com paratively sm all quantities o f  concentrates. T h e  reverse is true o f  high- 
yielding cows. Such  cows m ust eat large am ounts o f  food i f  they are to con­
sum e the nutrients they need. In  well m anaged herds o f  large cows (1 ,200 lb.
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livew eight) the best cows will yield over five gallons or m ore o f  m ilk a  day at 
the peak o f  lactation. Su ch  anim als need skilful feed in g to prolong their 
period o f  h igh  productivity. T h ey  m ust be fed  individually according to 
yield o f  m ilk and fat.

M any farm ers m ake the m istake o f  feed in g all cows the sam e am ount o f  
concentrates p er gallon irrespective o f  actual yield. Reference to Section  3.7 
shows that the higher the yield the greater the am ount o f  T .D .N . which 
m ust be  su pplied  per gallon o f  m ilk produced. I f  these recom m endations are 
not applied  the high yielders are underfed  and  cannot realise their potential 
m ilk yield. T h is  also happens when all cows are not fed  according to yield an d  
receive the sam e quantity o f  food. In  these circum stances the poor producers 
are overfed an d  food  is w asted.

I f  we assum e that a cow ’s m aintenance needs can be supplied  from  rough- 
ages grow n on  the farm  then the nutrients required  for m ilk production can  
be m et by  feed in g either 4 lb . or 5 lb . concentrates (T ab le s 7 and  8) p er 
gallon for m ilk  and  3.5 and 5.0 per cent butterfat respectively. T h is  rate o f  
feeding applies to cows which yield three gallons o f  m ilk  a  day or less.

W e have seen  that as yield increases so the efficiency o f  digestion decreases. 
C onsequently above three gallons a  day m ore T .D .N . p er gallon m ust b e  
fed . T h is can be achieved with cows yielding 4-6£ gallons o f  milk containing 
3.5 per cent fa t by feeding at the rate o f  4 J  lb . o f  concentrate for each gallon 
produced. S im ilar cows which produce seven or m ore gallons a day should b e  
fed  at the rate o f  5 lb. per gallon produced. W here cows produce fou r gallons 
or m ore o f  m ilk  containing 5 per cent fat the allowance should  be 5 \  lb. con ­
centrate p er gallon  o f  milk.

T h e  above allowances are based  on the concentrate m ixtures given in  
T ab les 7 and  8. Som e proprietary dairy concentrates contain between 70 an d  
72 per cent T .D .N .  C onsequently the above allowances should be in creased  
by a quarter o f  a pound per gallon.



7.0 Feeding, Management and Milk Production

Successfu l m ilk production  is not sim ply the resu lt o f  feeding according to 
theoretical nutritive requirem ents. C arefu l p lans m ust be m ade to provide 
certain am ounts o f  food according to the stage o f  productivity that a cow is in 
at any particular tim e. Su ch  plans allow a cow to m ilk at her best and  to use 
her food  econom ically. Several other factors affect m ilk yield and all are 
im portant because they lead to profitable m ilk production.

7.1 LEVEL OF FEEDING AND STAGE OF PRODUC­TION
S o  far it has been convenient to assum e that cows should be fed  nutrients 

according to livew eight and  the am ount o f  m ilk produced. T h is  general 
theory is useful provided it does not lead to the be lie f that a cow will produce 
m ilk exactly in  proportion to the nutrients she is fed. In  fact when cows are 
fed  according to feeding stan dards an increase in  the am ount o f  nutrients fed 
increases the am ount o f  m ilk produced  but to a lesser degree. T h e  greater 
the am ount and quality o f  food  eaten the quicker it passes through  the 
digestive system . Because o f  this shorter tim e in  the gut, there is less tim e for 
d igestion  and so  there is a  decline in  the am ount o f  energy absorbed  from  the 
food. E nergy is thus lost in  the droppings. A gain , cows eating large quantities 
o f  food  produce m uch body heat and gain w eight leading to further losses o f  
the food energy supplied  for m ilk production.

T h e  tendency for less m ilk to be produced in  proportion  to  increased 
am ount o f  food eaten can be prevented to som e extent. T h e  way a cow will 
respon d  to extra food depends on the tim e or stage o f  lactation w hen it is 
given— the earlier in  lactation, the greater the response. N o t only is there a 
response to feeding in the first few weeks o f  lactation but there is also a res­
ponse to concentrates fed  in  the dry period (Section  7.2).

T h e  yield o f  m ilk a cow is producing at a given tim e has an  im portant effect 
on response to extra food. In  general i f  two cows are fed  according to feeding 
stan dards the cow which already produces m ost m ilk will give the greatest 
response to increased feeding. T h e  kind o f  food  offered is also im portant. 
Increased nutrients offered in  roughages give less response than i f  they are 
offered in  concentrates. T h is  is  because when roughages are d igested  they 
give rise to products which need a great deal o f  energy to be converted to 
productive use in  the body.

68
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A ll o f  these factors add  together to have an  im portant effect on lactation 
m ilk yield. A n anim al which has been poorly fed  before lactation starts and in 
the early weeks o f  her lactation, cannot reach her m axim um  daily yield. T h is  
will reduce her ab ility  to respond to a fu ture increase in  the level o f  feeding. 
T h e  practical m eaning o f  these factors will be d iscussed  in  the pages which 
follow.

7.2 PREPARING THE COW FOR LACTATION
In  the last two m onths o f  pregnancy a cow needs food  for the m aintenance 

o f  her body, for udder developm ent and  for grow th o f  the unborn calf. T h e  
heifer needs food  for her own grow th as well. I f  too little nutrients are pro­
vided for even short periods at this tim e, the quantity and quality o f  m ilk in  
the next lactation will be reduced. U nless extra nutrients are provided 
throughout lactation these undesirable effects last. T h ey  cannot be corrected 
by the norm al practice o f  feeding according to daily m ilk yield. Correction 
can be m ade, how ever, i f  the cow is given extra food after she has calved. T h is 
procedure is expensive in com parison with adequate feed in g before calving.

In  lactation a cow will produce between three-quarters and  H  lb. extra m ilk 
for each pound o f  concentrates fed  daily above norm al feeding standards. 
Since underfeeding in  late pregnancy can cause a  loss o f  1,000 lb . m ilk in  
lactation (•£ gallon  in  peak yield) betw een 650 and 1,300 lb . o f  concentrates 
will be  needed to correct the loss. T h is  is m uch m ore expensive than feeding 
up to 250 lb . concentrates in  the weeks before calving which is enough to 
ensure the cow receives enough food  for her needs.

T h e  practice o f  feeding concentrates before calving is known as “ steam ing 
u p ” . T h e  am ount o f  m eal fed  depends on the condition o f  the cow an d  allows 
for the fact that the unborn c a lf grow s at the rate o f  \  to f  lb . a day in  the last 
few weeks before birth. Condition is not easily explained b u t a cow in  “ good”  
condition will be  well-fleshed and even slightly fat. A  cow that is at her peak o f  
condition on an  “ M  +  1”  d iet will need little extra concentrates before 
calving while a thin cow needs between 250 and 300 lb.

Suggested  patterns o f  concentrate feeding in the weeks before calving are 
shown in  T ab le  9 for cows in  poor, average and good condition. T h e  patterns 
assum e that the cow is already eating an adequate diet fo r  her own growth 
and  for that o f  the unborn calf, i.e. the M  +  1 diets suggested  in Section  6.5. 
One o f  the concentrate m ixtures (15-16 p er cent D .P .)  shown in  T ab le  8 
should  be u sed  fo r steam ing up. It  is not p ossib le  to provide an adequate diet 
for a  cow in the last few weeks o f  pregnancy w ith the kind o f  roughages which 
are usually  availab le in C entral Africa.
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T A B L E  9

S t e a m i n g - u p  C o n c e n t r a t e  A l lo w a n c e s  f o r  C o w s  a c c o r d i n g  to  B o d y
C o n d i t io n

Weeks
Before

Calving

Poor Average Good

lb. /day Ib.jwk. lb. 1 day Ib.jwk. lb. 1 day Ib.jwk.

6 4 28 2 14 — —

5 4 28 2 14 — —

4 6 42 4 28 2 14
3 6 42 4 28 3 21
2 11 77 6 42 4 28
1 11 77 6 42 4 28

294 168 91
— — —

Som e farm ers believe that too m uch steam ing up leads to difficult calving 
because large calves are produced. So  far as we know steam ing up can increase 
c a lf  birth  weight by 2-3 lb . only. Such  increase seem s too sm all to account for 
calving difficulties. N evertheless there is som e evidence that i f  very well- 
fleshed cows or heifers are heavily steam ed-up foetal grow th across the w 'thers 
is enhanced and calving difficulty follows. T h e  best course o f  action is to 
ensure that cows are always properly fed  throughout their lives so that the 
need for a large steam ing up  ration does not arise.

7.3 THE LEVEL OF FEEDING IN EARLY LACTATION
T h e  aim  o f  feeding in early lactation is to encourage a cow to reach as high 

a daily yield o f  m ilk as quickly as possib le. T o ta l lactation yield is closely 
related to peak daily yield so that the cow which gives a high daily yield is also 
likely to give a high lactation yield. A  high daily y ield is encouraged by 
steam ing-up.

H eifers in  their first lactation are still grow ing and should  be encouraged to 
reach the m ature size for their breed as quickly as possible. In  general heifers 
sh ou ld  be fed  according to yield together w ith an allowance to provide for 
about one pound o f  livew eight gain a day. T h e  diet should  be m ade up from  
farm  roughages so far as possib le  for econom y and to encourage the develop­
m ent o f  the digestive system . E ach  farm er should  decide on the perform ance 
he wishes his heifers to  tch ieve and feed accordingly. A  reasonable peak  daily 
y ield  fo r heifers to reach is 2-2^ gallons a day for sm all breeds an d  3-3^ 
gallons for large breeds. V ery roughly lactation yield is two hundred tim es the
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peak daily y ield  so , on these recom m endations, lactation yield  w ould be 500 
and 700 gallons respectively.

Once a  dairy cow is m ature, i.e. fully grow n, she should  be encouraged to 
reach her highest potential daily yield. Sh e can only do this i f  she has been 
steam ed up (Section  7.2). A fter calving her ration should  be increased 
gradually until she is eating enough nutrients for h a lf a gallon o f  m ilk mere 
than she is giving, i.e. 2 lb . concentrates. T h is  scale o f  feeding should  be 
carried on for as long as the cow’s yield continues to increase, i.e. for the first 
four to six  weeks o f  lactaion. D u rin g  this tim e increases in  concentrate 
rations should  be m ade at least once b u t preferably  tw ice each week to 
encourage m axim um  yield. A s soon as the cow has reached peak daily yield 
the extra 2 lb. o f  concentrates which is in  excess o f  yield can be stopped. A s 
yield declines w ith advancing lactation the concentrate ration should  be 
reduced accordingly. B y  m id  lactation, when the dry m atter content o f  the 
ration is unlikely to be a factor lim iting production , a greater u se  o f  roughages 
can be m ade.

7.4 THE EFFECT OF FOOD ON MILK PRODUCTION
M ilk  production  at the beginning o f  lactation is an essential p art o f  a  

m other’s  life and w ill be  carried out even when the diet is insufficient to 
support it. F oo d  has little effect on  m ilk com position while m aternal urge to 
produce m ilk is strong. A s lactation proceeds and  the nutrient requirem ents 
o f  the offspring can be m et in other w ays, the urge to produce m ilk declines. 
It  is at this stage that food can have an im portant effect on m ilk com position.

T h e  com position o f  m ilk is o f  practical im portance because o f  legal require­
m ents which govern the sale o f  whole m ilk. In  C entral A frica the m inim um  
content o f  T o ta l So lid s (B .F . and  S .N .F .)  in  whole m ilk offered for sale m ust 
not be less than 12.0 per cent. F o r each 0.1 per cent below th is figure O.ld. 
is deducted from  the price paid  for a gallon o f  m ilk, i.e. m ilk containing 11.5 
per cent T otal So lid s would realise 0 .5d. less than m ilk which contained 12.0 
per cent T o ta l So lid s. A t the sam e tim e a bonus is paid  at the sam e rate when 
the legal m inim um  is exceeded. Both  penalty and  bonus are restricted to 
either a m axim um  deduction or paym ent o f  2d. a gallon.

M ilk o f  low fat content is produced  by cows on balanced rations which 
contain only a sm all am ount o f  “ long hay” , i.e. hay which has not been finely 
ground. F a t  content can fall below  40 p er cent o f  norm al in  this way. I t  is 
usual to recom m end that each cow receives not less than 7 lb . hay daily. 
A lthough fat content falls when too little hay is fed , m ilk yield is not affected.
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W hen cows are fed  below  the rates suggested  in the feeding stan dards both 
solids-not-fat and yield decline. T h is  is largely, bu t not entirely, due to a 
shortage o f  energy in such diets. Even  on balanced diets som e cows produce 
m ilk o f  low S .N .F .  content. T h is is often m arked tow ards the end o f  winter 
feed in g when cows are fed  entirely on conserved foods. A n increase in  the 
am ount o f  energy above norm al feeding stan dards in the diet often im proves 
the S .N .F .  content o f  m ilk from  such herds. H owever such  im provem ent does 
not take place i f  low S .N .F . content is due to heredity (C hapter 9). T h e  diets 
which have been recom m ended in  C hapter 6 have been designed to ensure 
that m ilk yield and quality are not lim ited by feeding.

7.5 FEEDING PRACTICE
M ilk yield rises rapidly  to a peak in about the sixth  week o f  lactation and 

then declines slow ly until the cow is dry at about 43 weeks from  calving. 
C onsequently , in any w ell-m anaged herd, there will be  cows producing 
three to five gallons or m ore o f  m ilk a day and  others producing a gallon or 
less. T h e  am ounts o f  nutrients required  by each cow in  a herd  will differ, 
therefore, bu t a w ide range o f  diets need not be provided. A  basic diet can be 
designed to supply  m aintenance or “ M  +  1”  for all cows and  then  each 
individual can be rationed to requirem ents on balanced concentrates.

F o r exam ple, D iet 14 (Section  6.6) show s how a diet o f  poor quality rough- 
ages needs the addition o f  protein rich concentrates (15-16 per cent D .P .)  to 
provide enough nutrients for an  800 lb . cow that yields a gallon o f  m ilk (5.0 
p er cent butterfat) a day. T h e  com plete ration for “ M  +  1”  i s :—

7 lb . grass hay (poor)
30 lb . m aize silage (poor)
5 lb. concentrates (15-16%  D .P .)

Cow s which produce m ore than one gallon would have to be given  more 
concentrates, e.g. 2 gallon cow : roughages p lu s 10 lb . concentrates.

In  the above situation it is easy to arrange that each cow receives her share 
o f  food. I f  hay has to be carefully rationed then it should  be w eighed into the 
hayracks each day. Sufficient racks should  be provided to allow all cows to 
feed  at once otherwise the m ost determ ined cows will take the lion ’s share. 
T h e  danger with silage feed in g is that cows do not get enough because silage 
is heavy and  labourers often neglect this job . I f  the silage is w eighed into sacks 
o f  standard size this can be prevented. I f  50 lb ., say, is p u t into each sack the 
farm er can weigh a few sacks when the chore is over. A fter a few days he will 
be able to tell at a glance i f  the correct am ount o f  silage is in  the bag.

Concentrates are usually  fed  at m ilking tim e and it is best to w eigh each 
cow ’s ration accurately. T h is  ensures that each cow receives the correct
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am ount and  prevents w aste o f  m eal which results from  inaccurate m easure­
m ent. On m any farm s a scoop is u sed  as a m easure and this is satisfactory 
provided the quantity o f  m eal it holds is known. T h ere  is plenty o f  evidence 
that m any farm ers feed  their cows w astefully because their feeding scoops are 
the w rong shape. A  bow l-shaped scoop holds about 50 p er cent m ore when 
heaped with m eal than when the m eal is level with the top  o f  the rim . C on ­
sequently concentrate m easures should be cylindrical in shape so th a t  th e risk 
o f  overfeeding from  heaping can be reduced. A gain a scoop o f  any g iv en  size 
does not hold the sam e weight o f  every kind o f  m eal. F or exam ple a  scoopful 
o f  m aize m eal w eighs about twice as m uch as a scoopful o f  bran. T h u s i f  a 
change o f  concentrate m ixture is m ade the w eight o f  the scoopful m ust be 
checked to ensure accurate rationing.

7.6 PLANNING THE CROPS FOR WINTER FEEDING
A  dairy farm er m ust know how m uch food his herd m ay need for winter 

feeding so that he can plan  a cropping program m e. It will be a rough estim ate 
because crop yields vary from  year to year with changes in the seasonal 
rainfall. Provision for a poor grow ing season should  be m ade by build ing up a 
reserve o f  fodder such as m aize silage which will keep for several years.

L e t us assum e that food m ust be provided for a herd o f  20 cows, one bull 
and 20 head o f  young stock and  that the cows w eigh about 800 lb. live weight. 
F o r this kind o f  rough  estim ation it is convenient to assum e that two young 
anim als need as m uch food as one adult. T h ere  are, therefore, 31 “ adults”  to 
be fed  in  this herd . A ny o f  the diets suggested  m ay be used . L e t  us feed 
D iet 4 (Section  6.4) which provides m aintenance and  a gallon  o f  m ilk, i.e.

9 lb . legum e hay 
40 lb . m aize silage

I f  this diet is fed  for 300 days (10 m onths) each anim al n eed s:—
9 lb. x 300 (days) -F 2,000 lb. (1 ton) =  1 }  tons (approx.)

40 lb. x  300 (days) -F 2,000 lb. (1 ton) =  6 tons (approx.)

A s there are 31 adults then the total quantities o f  food needed a re :—

31 x  H  =  40 tons hay (approx.)
31 x  6 =  200 tons silage (approx.)

E ach  farm er m u st use his local knowledge o f  crop yields in  order to work out 
acreage from  tonnage required. F or the purpose o f  illustration we can assum e 
that H  tons legum e hay can be harvested from  each acre and 10 tons o f  maize 
silage. T h e  acreage needed w ill b e :—

40 tons hay - r  1-J- tons/acre =  27 acres 
200 tons silage -f- 10 tons /acre =  20 acres
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T h u s each cow needs about an acre o f  legum e hay and \  acre o f  m aize to 
provide silage.

Allowance m ust be m ade for m aize grain  to form  the basis o f  concentrate 
m ixtures. A s D iet 4  provides for the production o f  one gallon o f  m ilk we 
m ust calculate for m ilk produced in  excess o f  this. A n 800 lb . cow should 
yield about two gallons each day on the average so , with D iet 4 , concentrates 
m ust be  provided for one gallon a cow a day, i.e. 5 lb . (Section  6.7). Som e 
cows will produce a great deal o f  their m ilk in  sum m er so less concentrates will 
be  required . H ow ever, it is best to over-estim ate the am ount o f  m aize m eal 
needed because the surp lus can always be sold.

T h e  total am ount o f  concentrates needed i s :—
31 adults x  5 lb. x  300 days -f- 2,000 lb. =  70 tons (approx.)

I f  we choose M ixture 1 (Section  6.7) then three parts o f  m aize m eal are 
needed to one part o f  groundnut m eal, i.e. about 50 tons o f  m aize or 500 bags 
are required. O n average 30 acres should be enough to grow  this quantity.

T h e  total area o f  crops w ill b e :—
L egu m e for hay =  27 acres 
M aize for ensilage =  20 acres 
M aize for grain  =  30 acres

T h ese  averages are not representative for the whole o f  C entral A frica and 
have been arrived at from  an exercise in  calculation. Farm ers in  m aize areas 
who can afford to apply  heavy dressings o f  fertilisers should  be able to reduce 
the m aize acreage above by h a lf in  a norm al season.



8.0 Rearing Young Cattle

8.1 CALF REARING PROBLEMS
In  the w orld o f  dairy farm ing it is  well known that m any calves die before 

they reach the age o f  12 m onths. T h is  does not m ean that a  certain num ber o f  
calves which are born  each year will die no m atter how well they are treated. 
Som e farm ers lose  very few calves (1 to 2 per cent) while others lose m any 
(over 50 per cent). T h ese  figures suggest that the skill and knowledge o f  the 
farm er is o f  very great im portance to  the w ell-being o f  the calf.

T h e  m ost com m on trouble w ith calves is failure to “ do well” , i.e. general 
ill-health and poor growth. T h e  c a lf looks m iserable, lacks energy and is not 
interested in food. I t  usually  dies sooner or later although no particular cause 
can be found. C alves o f  this kind m ay have been born  in  a feeble  state because 
their m others were not fed  properly before calving. In  other cases the m other 
m ay have given the c a lf  a  good start in  life bu t the c a lf  is kept in d irty  con­
ditions and picks u p  som e disease. T h is  m ay resu lt in  c a lf  “ scou rs”  (diarrhoea) 
which is often fata l. W rong feeding is another cause o f  scours which is the 
greatest single cause o f  c a lf  losses.

T h ere  is no d ou bt that large, w ell-reared heifers give m ore m ilk in  the first 
two years o f  m ilking life than sm all, poorly-reared anim als. Strong, healthy 
anim als stan d  u p  to the strain  o f  m ilk production  well an d  when surplus 
heifers are sold , it  is the well grow n anim al which m akes the best price. Such 
anim als are not necessarily the resu lt o f  expensive or extravagant feeding. 
T h ey  are the resu lt o f  the farm er’s ability  to look after the young calf. How 
this can be done is the subject o f  this C hapter.

8.2 CARE OF THE DRY COW
D ie t .  T h e  start o f  any successful rearing system  is a c a lf  w hich is born  strong 
and healthy. N orm ally  this can be done by attention to the d iet o f  the dry cow. 
G o od  pasture sh ou ld  be enough in sum m er for a m ature anim al but at other 
tim es o f  the year she should b e  fed  as i f  she were producing a  gallon o f  m ilk. 
D u rin g  the last two m onths o f  pregnancy the unborn  c a lf m akes rapid  growth 
and at the sam e tim e the cow m ust bu ild  up her strength for the strain  o f  
lactation which lies ahead. A  cow on a m aintenance diet cannot provide for 
either the c a lf  or herself. T h e  resu lt will be  a poor c a lf  and a  poor m ilk yield. 
E ither fresh  green  forage or legum e hay having a green colour, should  be 
included in  the d iet so  that the cow can store V itam in A  in her body. T h is  will
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m ake sure that when the dry cow calves, her first m ilk (colostrum ) is rich  in 
V itam in  A . V itam in A  is an  essential part o f  the c a lf ’s diet which helps to 
protect it against disease. T h e  practice o f  feeding extra concentrates to dry 
cows to im prove lactation yield has been described in  C hapter 7.

C a l v i n g .  A  cow will calve about 280 days after service although variations o f  
ten days either w ay are known. D ates o f  service should be recorded so that 
preparations can be m ade for calving. C alves can be born out o f  doors in 
C entral A frica w ithout any harm ful effects. B u t the sam e place m ust not be 
u sed  for calving year after year. W hen this is done disease tends to build  u p  on 
the pasture and cow and c a lf m ay becom e infected. Ideally  calving should  
take place in a special room , or “ loose box”  as it is called, which has a concrete 
floor and  sm ooth, cem ented w alls. A  box o f  this kind is easy to disinfect before 
and after use and attention can be given to the cow i f  she needs it.

I f  loose boxes are u sed  the cow should  be brought indoors a few days before 
she is due to calve to allow her to becom e used  to her surroundings. Betw een 
12 and  24 hours before calving takes place the cow m ay becom e u n easy ; the 
vulva enlarges and becom es flabby and the tailhead loosens. T h e  cow should 
be left undisturbed to calve on her own. A fter the c a lf has been born the cow 
w ill lick the c a lf ’s coat dry and the ca lf will struggle to its feet to suck. T h e  
c a lf ’s navel should be disinfected to prevent “ navel ill” — a com m on infection 
o f  newly born calves.

8.3 THE CARE OF YOUNG CALVES AT BIRTH AND NURSING
C o l o s t r u m .  C olostrum  is specially  designed by  nature to m eet a  c a lf ’s 
im m ediate dietary needs and  to give protection against d isease. I t  contains 
special health factors (antibodies) which protect the c a lf  against the diseases 
to which its dam  has been exposed. C olostrum  also has a laxative effect and  so 
cleans the c a lf ’s digestive system  o f  m atter which collected before birth. 
Furth er, colostrum  is richly supplied  with energy, protein, vitam ins and 
m inerals. W ithout it calves die sooner or later. C learly, colostrum  is o f  great 
im portance to the c a lf ’s health. T h e  c a lf should be allowed either to suck its 
m other or to drink her m ilk  for three to four days by  which tim e the udder 
produces norm al milk.

R e a r i n g  b y  n u r s e  c o w . T h ere  is little doubt that calves grow  quickly and 
well when they are reared naturally , i.e. suck a cow. B u t this is an  expensive 
w ay o f  rearing and has little com m ercial value because as m uch m ilk  as 
p ossib le  should  be sold . H ow ever, it happens som etim es th at a valuable cow 
loses a quarter as a resu lt o f  m astitis. T h is anim al m ay be kept for breeding
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but with only three quarters she is a  nuisance to m ilk by  m achine. In  m achine 
m ilked herds such  anim als can be u sed  profitably to nurse three calves at 
once. U sually  one c a lf  sucks in the first week, two in  the second week and 
three in the th ird. T h ey  stay with the cow for about 13 weeks and are w eaned 
in turn  or according to growth. I f  the cow has enough m ilk a new c a lf is 
added to the group as each c a lf  o f  the first group  is rem oved. A  regular supply  
o f  ten day old  calves is needed to m ake the best use o f  the cow’s milk. T h e  
m ethod requires a good deal o f  skill and personal attention by the farm er to see 
that the cow accepts new calves, that each gets a share o f  the m ilk and that 
feeding takes p lace regularly. I t  is usual to keep the calves in  a pen and to take 
the cow to them  twice each day. W eaning is sudden with this system  so calves 
should be offered concentrates at about four weeks o f  age. T h ey  should  be 
encouraged to eat between 2^-3 lb . a day by w eaning otherw ise they suffer a 
check o f  grow th. G ood  quality hay should  also be offered.

F e e d in g  m i l k  in  b u c k e t s .  T h e  m ost com m on way o f  rearing calves is to 
teach them  to drink m ilk from  buckets. T h is  is by  far the m ost econom ical 
w ay o f  using m ilk but skill and attention to detail is required  o f  the farm er. 
U nless this can be assured  then slow  grow th, sickness and deaths in  the calves 
is a certainty. N evertheless “ bucket feeding”  as the system  is called, can be 
u sed  for m any different m ethods o f  rearing. T h e  pedigree breeder who wants 
to produce a b igger than average c a lf  on m ilk can feed  a gallon a day for six  
m onths i f  he w ishes. In  fact this is com m only done by  m any com m ercial 
dairym en in  C entral and Southern  A frica today. H ow ever, falling m ilk 
prices have ob liged  m any to adopt m ore econom ical m ethods o f  c a lf  rearing. 
W ell grow n calves can be produced from  100 gallons o f  whole m ilk fed  over 
the course o f  three m onths. Satisfactory calves, which grow  out as well as any 
others, can be reared on an  “ early weaning”  system  where as little as 15 
gallons o f  whole m ilk is required . Before various diets are described the 
principles on which successful c a lf  rearing are based  m ust be outlined.

8.4 THE RULES FOR CALF REARING
1. T h e  c a lf m ust have its dam ’s 

colostrum  for the first four days o f  
life. I f  this is not available from  the 
dam  or another freshly-calved cow, 
feed  the follow ing at blood heat three 
tim es a day for the first three to four 
days o f  life.
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1 egg w hipped in \  p int o f  water 
1 p int o f  whole m ilk 
\  teaspoon o f  castor oil 
1 pinch o f  antibiotic (chlortetracycline)

(O n  the first day two teaspoons o f  castor oil should  be u sed  but once the 
c a lf ’s droppings are norm al it can be stopped  altogether.)

2 . H ou sed  calves m ust b e  kept singly  or in  sm all lots in  clean, freshly 
littered  pens to  reduce the sp read  o f  d isease. D raugh ts m ust be avoided in  
cold  weather and an even tem perature always provided. Y oung calves do not 
thrive when air tem perature falls below  5 5 °F . (12 °C .) because they have to use 
a considerable am ount o f  food  energy to keep w arm  instead  o f  fo r grow ing. 
N ig h t frosts are com m on in  m any parts o f  C entral A frica so  that su itable 
housing is im portant.

3 . C alves m ust be  fed  at regular, set tim es from  clean buckets or digestive 
u p sets occur and scours sp read  rapidly . “ C lean”  m eans that the bucket has 
been carefully w ashed and  then sterilised (freed  from  bacteria) by  boiling or 
steam ing.

4. O ver-feeding w ith whole m ilk m ust always be avoided otherw ise either 
scours occur or a hard , cheesy lum p form s in  the stom ach and blocks it. T h e  
c a lf  should  be fed  m ilk three tim es daily for the first ten  days and then tw ice 
a day. N o  m ore than 1 lb . o f  m ilk should  be fed  for each 10 lb . o f  body weight 
until the c a lf  is over four weeks o f  age.

5. I f  a  c a lf begins to scour starve it  for 24 hours but provide clean, w arm  
water containing ^  oz. salt to  3  p ts. o f  water.

6. A ll changes in  diets m ust be m ade gradually . F o r exam ple i f  a  change is 
to be  m ade from  whole m ilk to m ilk substitu te  then the m ilk sh ou ld  be 
reduced  while the substitu te is increased each day (See  T ab le  10). U n less this 
change is m ade gradually  over a  period o f  five to seven days scours are likely 
to  occur.

7. G o od  quality hay an d  concentrates should  be offered early (14 days) to 
encourage stom ach developm ent and to bring the c a lf  to the stage when it can 
do  w ithout m ilk. A t 12 weeks o f  age a c a lf  should  eat 2 \  to 3 lb . hay and 2 \  to 
3  lb . concentrates.

8. A ll food offered should  be fresh . W hen the c a lf  is learning to eat con­
centrates it  is im portant to take away what has been  left from  a previous m eal. 
T h is  will probably  be wet from  saliva and i f  left will sour quickly in  w arm  
w eather. T h e  c a lf will be d iscouraged from  eating which is not w hat is w anted. 
I f ,  through hunger, any sour food is eaten digestive troubles follow. F re sh  hay
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should  be offered two or three tim es a day. T h e  c a lf likes to  lick the le a f in  hay 
and to leave the stem . C onsequently sm all quantities o f  fresh  hay should  be 
offered two or three tim es a  day rather than filling the hay rack once every 
few days.

9. C lean  fresh  w ater should  be freely available to calves from  three weeks o f  
age. T h is  is particularly  necessary in  w arm  clim ates in  the hot m onths o f  the 
year. It  encourages a  better appetite for hay and  concentrates and so leads to 
greater livew eight gain.

8.5 THE DIFFERENT METHODS OF CALF REARING
W h o le  m i l k  d ie t s .  Exam ples are given  as a gu ide (T ab le  10) bu t calves vary 
in  birth  weight according to breed  and individuality so the exam ples do not 
m eet the needs o f  every calf. Som e farm ers prefer not to  feed  m ore than one 
gallon o f  m ilk a  day while others m ay feed  u p  to two gallons. I t  depends on 
the c a lf ’s progress and whether or not rap id  livew eight gain  is w anted regard­
less o f  cost.

T A B L E  10

M i lk  a n d  M i lk  R e p l a c e r  D i e t s  f o r  C a l v e s

Whole M ilk  (80-90 gallons) M ilk Replacer

Age
{Weeks)

M ilk
{pints 1 day)

M eal 
{lb./day)

M ilk
{pints /day)

Replacer 
{pints j day)

1 5— 6 _ 5— 6 _
2 6— 8 — 6— 8 —

3 8 — 6 2
4 10 — 6 4
5 12 i 4 8
6 12 4 - i 2 10
7 12 i - i — 12
8 10 | — H — 12
9 8 1L— i f — 12

10 6 2 — 12
11 4 2— 2 i — D ecrease
12 2 2 \— 3 — D ecrease

(H ay and m eal are offered in  the th ird  and  fourth  w eeks.)
T h ese  diets are m eant for a  c a lf  w eighing 60-75 lb . at b irth  and provides 

for a gain  o f  1-1£ lb- each day.
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M i l k  r e p l a c e r s .  T h ese  are popular in  C entral and Southern A frica because 
they are cheaper than whole m ilk. T h ey  are usually  m ade up o f  dried  skim  
m ilk (50 per cent), dried  whey (10-15 per cent), dried blood (10 per cent), 
cereals, oil cake m eal, vitam ins and m inerals. One pound o f  m ilk replacer is 
u su ally  m ixed with 9 lb . o f  water (9/10ths o f  a  gallon). T h e  liqu id  is fed  in  the 
sam e quantities as m ilk. G ood  grow th can be m ade on m ilk replacers i f  care is 
given  to correct m ixing, tem perature o f  the liqu id  and cleanliness o f  the 
bucket.

S k i m  m i l k  d ie t s .  Skim m ed or separated m ilk (Section 1.7) is often fed  to 
calves on farm s where cream  is sold. W hole m ilk can be replaced in calves’ 
d iets by skim  m ilk at three weeks o f  age (see T ab le  11). Sk im  and  separated

T A B L E  11 

S k i m  M i lk  D ie t
Week

1 M ilk— whole (8-10%  o f  body weight)
2 M ilk— 2 parts whole

1 p art skim
3 M ilk— 1 p art whole Offer cereal

2 parts skim
Subsequently: Skim  m ilk at 8 %  o f  body weight, cereal at f  lb . a  gallon, e .g . :—  
Week Skim  Cereals Concentrates* H ay

pts. lb. lb.
4 8 1 — Offer
6 10 1 — increasing
8 12 H —

10 14 H — 2\  lb.
11— 14 15 H Offer
15— 16 16 H Increasing
17— 18 8 l 3
19 W ean — 6

* I f  ave ra ge q u a lit y  ro u g h a g e s  are  p r o v id e d  th e n  on e  o f  th e  c o n c e n tra te  m ix tu re s  
1 -6  (S e c t io n  6 .9 ) s h o u ld  be offe re d . M ix t u r e s  7 to  9 are  s u ita b le  fo o d s  w ith  
g o o d -q u a li t y  le g u m e  h a y s  a n d  silages.

m ilk is short o f  energy because the butterfat has been rem oved. T h is  can be 
replaced by  crushed m aize at the rate o f  f  lb . to the gallon o f  skim  m ilk. T h e 
cereal can be added  to the skim  m ilk until the c a lf  will eat dry m eal. T h e  
vitam ins A  and D  have also  been rem oved w ith the butter fat. In  the open 
housing system s o f  A frica calves usually get enough V itam in  D  from  the 
action o f  sunlight on the skin. V itam in A  m ust be  supplied  either by injection 
(100,000 i.u .A ) or a  com m ercial preparation m ay be m ixed with the m aize 
m eal (3.25 m illion I .U . per ton). Because a d iet o f  skim  m ilk and m aize meal
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is  cheap it  is  often fed  for 16 or m ore weeks. T h e  sam ple d iet given provides 
fo r  2 galls, o f  sk im  m ilk at 16 weeks o f  age although som e calves can drink 3 
galls, at this age.

E a r ly  w e a n in g . T h e  proteins and other nutrients in  m ilk replacers are 
expensive in  com parison  w ith those in  m eal concentrates. It  is not surprising 
that c a lf  rearing system s have been devised  which encourage calves to  eat 
m eal so that m ilk can be taken from  the diet at an early age. A s well as reducing 
the cost o f  rearing, these system s reduce the risk o f  scours which is always a 
danger when calves are fed  on liqu id  diets. A gain  early w eaning reduces the 
tim e when skilled attention is needed in  the c a lf  house.

T h ere  are m any early weaning system s bu t all are based  on sim ilar prin­
ciples. T h e  calves m ust have colostrum  as usual. T h ey  are fed  two to four 
p ints o f  m ilk a day and this is increased to an am ount which is about eight per 
cent o f  body w eight at seven days. N o  further increase in  m ilk is given but 
early  weaning m eal is offered from  the eighth day with leafy hay o f  good 
quality and water. T h e  c a lf can be taught to eat m eal by sprinkling it into the 
m ilk  bucket ju st before it has finished drinking. Once concentrates are eaten 
then  m eal should  be kept in  front o f  the c a lf  always. A  little should be offered 
several tim es a  day rather than all at once. I f  the m eal becom es wet with 
saliva it should be rem oved and  fed  to yearlings or other older stock.

W hen the c a lf  is three weeks old  m ilk feeding is stopped  altogether, although 
th is can be delayed for a few days m ore i f  the c a lf  needs it. Sm all calves, 
especially  those from  heifers, need m ilk for longer than calves o f  norm al size. 
T h e  am ount o f  m eal eaten should  increase rapidly. A  c a lf  should eat from  
4  to 6 lb . a day at eight weeks and  up to 10 lb . a  day at 12 weeks. W hen the 
c a lf  is 12 weeks o ld  a m ore sim ple concentrate m ixture can be used  to replace 
the early w eaning m eal, e .g. 85 per cent cereals, 15 p er cent groundnut cake 
w ith m inerals. H ay  o f  good quality should  be offered from  three weeks o f  age 
(Section  8.4, Point 7).

T h e  early w eaning m eal itse lf  m ust contain easily  d igestible and palatable 
foods to encourage the young c a lf  to eat a lot and m ake quick growth. T h ese  
m eals usually  include 10 p er cent o f  dried skim  m ilk, 10-15 per cent o f  oil 
seed m eals together with vitam ins A  and  D , m inerals an d  antibiotics. A n 
average gain o f  1£ lb . a  day should  be expected up to 12 weeks but large calves 
m ay gain  2 lb . a  day. Som e early w eaned calves look “ rough”  by the tim e they 
are three m onths old. I f  good quality roughages and concentrates are given for 
the next three m onths the calves will grow  out o f  this w ithout ill effects.

T h e  last w ord has yet to  b e  w ritten on early weaning system s. T ria ls at 
H enderson R esearch  Station, M azoe, have led  to the developm ent o f  a  system  
o f  early w eaning onto a com plete diet which enables calves to  make rap id  and
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econom ical gains. A  novel feature is the inclusion o f  15 p er cent o f  m illed 
R hodes grass hay in  the diet. T h is  has been shown to stim ulate appetite and 
consequently, live weight gain.

U n der the H enderson system  calves are fed  whole m ilk at the rate o f  8 per 
cent o f  birth weight (i.e. 8 lb . for a 100 lb . ca lf) in two equal feeds daily. T h is  
quantity is not increased as the c a lf  grow s. W hole m ilk is replaced gradually 
over the next few days w ith a com m ercial m ilk substitute in  such  a w ay that 
when the c a lf  is 21 days old  it receives one pound o f  m ilk pow der m ixed  with 
9 lb . o f  water i.e. a gallon o f  m ilk substitute. W hen this quantity is reached it 
m ay be offered in one feed  daily w ithout ill effects and labour is thereby 
reduced. A  com plete diet (T ab le  12) is m ade freely available to the c a lf  from  
the first week o f  life. W hen the c a lf  is 45 days o f  age m ilk substitu te is  d is­
continued abruptly.

A  c a lf which weighs 75 lb . at birth  w ould have consum ed approxim ately 
9 galls, o f  whole m ilk, 30 lb . m ilk substitute and  780 lb . o f  the com plete diet

T A B L E  12
T h e  H e n d e r s o n  R e s e a r c h  S t a t i o n  C a l f  D ie t

M aize m e a l ......................
Voerm ol ......................
G roundnut m eal . .
F ish  m eal ......................
M illed  H a y * ......................
S a l t .........................................
M in era lsf ......................
V itam in A  (I .U . p er ton)

*scre en |  to  J "
f P r o p r ie t a r y  m ix tu re

53
5

22
3

15
1
1
3 ■ 25 m illion

at 150 days o f  age. It  w ould have gained at the rate o f  about 1.68 lb . a day and 
should  w eigh 318 lb . A t six  m onths o f  age the c a lf  should w eigh over 380 lb. 
which is u p  to the stan dard  recom m ended in  Section  8.7.

R e a r i n g  o n  p a s t u r e .  T h is  is successfully  practised  in  N ew  Z ealand where 
nutritious grass /legum e pastures keep their feeding value for m ost o f  the year. 
T h e  calves are reared on  whole m ilk and separated  m ilk to  16 or 18 weeks. 
T h ey  are turned out to pastu re  from  three weeks o f  age. Sm all paddocks are 
required  because calves are very particular grazers and will starve on  poor 
pasture. T h e  paddocks are grazed  by the calves about a week in  fron t o f  the 
dairy cows. T h is  reduces the chance o f  w orm  infestation but, nevertheless, 
they are drenched against w orm s every three weeks. A s the system  depends on 
h igh  quality pasture and  freedom  from  w orm s it w ould be difficult to establish  
in  this country. In  fact it  is  b est to keep youn g heifers o f  E uropean  dairy
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breeds in  either c a lf  houses or kraals until they are one year old. I f  shelter and 
a dry  floor cannot be provided during the rains then the calves will have to  be 
turned out bu t they should  still be brought in  each day for concentrate 
feeding.

8.6 ROUTINE ATTENTION TO YOUNG CALVES
E a r  m a r k i n g .  A ll calves should  have an identification num ber and they 
should  be m arked with it soon after birth. Breed and M ilk  R ecording Societies 
usually  have a system  o f  num bers which are tattooed into the ear. M any farm ers

F I G .  1. A  s ys te m  fo r  ear m a rk in g .
T h e  ear is c lip p e d  w ith  a p a ir  o f  e a r -n o tc h  forcep s a c c o rd in g  to  th e  n u m b e r  
re q u ire d .
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have a private system  o f  either ear tags or ear notches. T a g s  with closed ends 
som etim es get pu lled  out, tearing the ear and m aking it unsightly. O pen- 
ended tags are less likely to be torn out. A  system  o f  ear notches is less 
expensive, perm anent and m ore practical for com m ercial farm ers. T h e  code is  
illustrated  in  F igu re  1. T h e right ear o f  the c a lf  is used  for num bers 1 to 9 and 
com binations are u sed  for the num bers which are not illustrated  (e.g. 1 and  3 
are used to show 4 : 5 and 3 show s 8 etc.). T h e  c a lf ’s left ear is used  to show  
tens, while a hole punched in the centre o f  the ear indicates 100.

D e h o r n in g .  It  is wise m odern practice to prevent the grow th o f  horn in  dairy  
calves. T h is  procedure is som ew hat loosely called  “ dehorning” — a term  w hich 
is also used m ore appropriately to describe w hat happens when horns are 
rem oved from  m ature anim als. H ornless cows are unable to horn and tear 
each other’s sides and udders, they are quieter and need less kraal space than  
horned cattle. T h e  best m ethod is to cauterise (sear with a hot iron) the 
grow ing horn bud  as soon as it can be seen, i.e. before the c a lf  is 21 days old. 
T h e  hot iron should be held to the bud at short invervals for between five to 
ten seconds. T h e  aim  should be to leave a com plete ring o f  burnt tissue to a 
depth  o f  1 /16th inch around the bud. I f  this is done correctly the b u d ’s blood 
su pply  will be cut o ff and it will not grow again.

E x t r a  t e a t s .  Som e calves are born  with extra teats and it is w ise to rem ove 
these when the c a lf  is about a m onth old. W hile these teats do not usually 
produce m ilk som e o f  them  can produce a few drops. T h ey  easily becom e 
infected with m astitis organism s which spread  to healthy quarters (see 
C hapter 10). T h e  place around the extra teat should  be cleaned and d isin­
fected . It  can then be cut o ff close to the udder with a sharp pair o f  sc isso rs 
(fig. 2). L ittle  bleeding should  occur and w hat there is can be stopped  by 
pressin g a clean cloth or cotton wool over the place for a few m inutes.

P r o t e c t i o n  a g a i n s t  d i s e a s e .  D airy  heifers should  be innoculated against 
Q uarter Evil and C ontagious A bortion. T h e  innoculations are given at three 
m onths (Q uarter Ev il) and between four and eight m onths (C ontagious 
A bortion).

8.7 WEANING TO ONE YEAR OLD
W e a n in g  to  s i x  m o n t h s  o f  a g e .  F ro m  weaning calves should  be fed  to  grow  
at a  steady rate o f  1 lb . to i \  lb . a day— sm all and large breeds respectively. 
H igher rates o f  grow th are possib le but this usually  m eans the c a lf  becom es 
fat and  this is undesirable at any stage o f  growth. T h e  fat m ay be laid  dow n in 
the udder and around the ovaries. T h e  one leads to poor m ilk production  and 
the other to poor breeding. G ood  quality hay and 3 to 4 lb . concentrates a day
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F I G .  2 . T h e  re m o v a l o f  e x tra  teats.

T h e  s k in  a ro u n d  th e  extra  teat m u s t  b e  c lea ne d a n d  d is in fe c te d  w ith  surg ica l 
s p irit . T h e  teat can th e n  be c u t o ff  close to  th e  u d d e r  w ith  a s h a rp  p a ir  o f  scissors.

m ust be the basis o f  feeding for norm al growth. S liced  pum pkins and m elons 
will be eaten readily. Y oung calves will eat a little silage b u t do not like a lot. 
W ilted green lucerne is eaten greedily but only a little o f  this should be 
provided.

T h ere  is little point in writing out diets for calves o f  th is age. T h e  con­
centrate m ixture can be chosen from  the exam ples given in  C hapter 6 (M ix­
tures 1 to 10) according to the quality o f  roughages available. T h e  best grass 
hay should be reserved for calves and placed loosely in  racks twice a day. T h is 
allows the calves to help them selves to the leafy p art o f  the hay and  so en­
courages them  to  eat roughage. In  this way, as the c a lf  grow s, the greater part 
o f  the diet com es from  cheap farm  roughages rather than concentrates. Legu m e 
hays m ay be w asted  unless the ribs o f  the hayrack are so close together that 
the c a lf  can ju st get its tongue between them . T h is  works well provided the
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hay is not packed tightly into the rack ; otherwise legum e hay should  be 
chaffed and fed  in  troughs to reduce waste. I f  silage or sliced  pum pkins are 
fed  the trough  m ust be cleaned out each day to prevent the collection o f  sour 
food.

F e e d in g  f r o m  s ix  m o n t h s  to  o n e  y e a r .  C alves m ust continue to gain  from  
1 to 1-J- lb . a  day in  this period. T h is  can be done by feeding 4 lb . o f  con­
centrates daily (15 p er cent D .P .)  and as m uch good quality farm  roughages 
as the c a lf  can eat. I f  legum e hay and m aize silage are good  enough to be 
relished by the calf, 2 to 3 lb . o f  concentrates will be enough. In  fact by the 
tim e the c a lf is nine m onths old  the concentrate m ay be replaced by corn and 
cob m eal. O n the other hand i f  only poor veld hay and poor silage is offered 
the calves will not get sufficient nutrients for their needs. I f  they are to be big 
enough for service at 15 to 20 m onths o f  age then 5 to 6 lb . (15 per cent 
D .P .)  o f  concentrates will have to be fed  each day. U nless this is done service 
w ill have to be put o ff until the heifer has grow n sufficiently.

In  sum m er, yearlings on  veld  m ay gain 1 lb . or m ore in  weight each day yet 
young calves seem  to be unab le to thrive on  the sam e grazing. It  is best, then, 
not to allow young calves that are less than a  year old to exist only on veld 
grazing. I f  su itable kraals are not available concentrates should  be p u t in 
troughs on the veld. T h e  best m anagem ent is to  bring the calves into a hut 
at night for feeding so  that they can be w arm  and dry. A fter a rainy day on the 
h igh veld a  c a lf  is wet, cold  and  m iserable and receives m uch benefit from
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being w arm  and  dry  at night. M aize m eal should  be fed  (4-6 lb . a head a  day) 
from  the beginning o f  the grazing season until the feeding value o f  the grass 
declines in M arch . A t this tim e the winter feeding program m e should begin.

8.8 THE GROWTH OF YEARLING HEIFERS
A t som e tim e in  their second year o f  life dairy heifers should  be got in calf. 

T h e  size o f  the young heifer at first service and its rate o f  grow th up to calving 
have an im portant effect on yield o f  m ilk in  the first and second lactations. I f  
early calving is com bined with underfeeding in  the rearing stage then the 
heifer m ay be perm anently stunted  and  its m ilk production  low. I t  is o f  
great im portance, therefore, to aim  at a steady rate o f  grow th for the heifer 
until it first calves.

T A B L E  13

R e c o m m e n d e d  G r o w t h  o f  D a i r y  H e i f e r s  in  A f r i c a

Age
Jersey

Liveweight
Friesland

Body D aily Body Daily
weight gain weight gain

(m ths) (lb.) (lb.) (lb.) (ib.)
Birth 40

3.
4

90
H

3 105
H

205
2

6 260
H

385
H

9 375
1X

520 H
12 465

3
4

655
li

15 530 1 790
l

18 595 1 880
l

24 725 1060

Som e farm ers like heifers to calve when they are two years old. T o  be 
sufficiently well grow n heifers have to gain  from  1 to l \  lb . a day according to 
breed  from  birth to one year. In  practice it is custom ary to encourage a fairly 
h igh  rate o f  gain  until the c a lf  is about 12 m onths old. A fter this the ca lf 
should  be able to grow  satisfactorily on good quality roughages together with
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a little concentrate. T h e  figures in T ab le  13 show the grow th recom m ended 
for calves o f  different ages in Central A frica. Such  anim als can be served when 
they are 15 m onths old and when they calve at two years they will be well 
grown.

A lthough calving at two years o f  age often occurs, m any dairy farm ers prefer 
heifers to calve from  the age o f  27 to 30 m onths. A ll dairy farm ers agree that 
size or weight for age is m ore im portant than age itse lf in its influence on 
lactation yield. Farm ers usually  arrange for service when they consider the 
heifer to be b ig  enough. D ate  o f  service should  be delayed on farm s where food 
quality is poor. A lthough som e anim als receive very poor feed in g they con­
tinue to grow  until they reach m ature size for their breed. T h e  longer this 
takes the longer these anim als will be  in  reaching fu ll m ilk production. T h e  
advantage o f  the steady grow th which has been recom m ended, therefore, is to 
bring the heifer into full m ilk production at an  early age.

T o o  m uch im portance cannot be given to the need for regular gain in 
weight o f  young heifers. T o o  m any calves are turned out to grazing too soon 
in  sum m er. T h is  poor m anagem ent often produces calves that have gained no 
weight after five m onths on grass. T h e  result is stunted  heifers which calve 
on reaching w eights o f  500 to 700 lb. for sm all and large breeds respectively. 
T h is  is why yields in the first lactation are disappointing in m any herds in 
Central Africa.

In  general a  b ig  cow will give m ore m ilk than a sm all one sim ply because 
her im portant organs are bigger, i.e. large stom ach, large udder etc. C on­
sequently heifers m ust grow  to the m ature size for their breed i f  they are to 
produce near to  the average yield o f  m ilk for that breed. T h e  rem edy, 
previously m entioned, is to keep calves in  kraals until they are a year old or 
m ake som e provision for concentrate feeding. Experience at the U niversity 
C ollege F arm  has shown that grow ing Jersey  heifers need 3-4 lb . o f  maize 
m eal each day to  gain 1 lb . a day in  the sum m er grazing season.

Y oung heifers need a fu ll winter diet from  1st M arch . I f  no legum e hay or 
fresh  green forage is availab le then 4 lb . concentrates (15-16 p er cent D .P .) 
should  be fed  daily  together with 5 lb . o f  silage for each 100 lb . liveweight. 
G rass hay sh ou ld  be freely available. T h is  diet will provide fo r about 1 lb. 
gain  daily. I f  legum e hay is on  hand then it can be u sed  to replace all or part o f  
the concentrates at the rate o f  2 lb. hay to 1 lb. concentrates. Som e exam ples o f  
diets for yearlings o f  different sizes are show n in  T a b le  14.

T h ere  is a  lim it to the am ount o f  poor dry roughage an anim al will eat 
unless it is chaffed and m ade m ore palatab le with a solution o f  m olasses (one 
part m olasses to two parts water). I f  appetite is still poor 1 or 2 lb . o f  maize 
m eal will be  needed as a readily eaten source o f  energy.
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T A B L E  14

D i e t s  f o r  Y e a r l i n g  H e i f e r s

Quantities of food for animals of different sizes
Diet Food

400 lb. 600 lb. 800 lb.
liveweight liveweight liveweight

lb. lb. lb.

1 M eal (15%  D .P .) . . 4 4 4
M aize silage (av e .) . . 20 30 30
G rass hay (ave.) . . * * *

2 M eal (15%  D .P .)  . . 2 2 2
L egu m e hay (ave .). . 4 4 4
M aize silage (av e .). . 20 20 30
G rass hay (ave.) . . * * *

3 L egu m e hay (good) 7 7 * H
Pum pkins 10 — —
M e l o n s ..................... — 20 —

M aize silage (av e .). . — — 20
H ay (poor) . .  . . * * *

*= fe e d  to appetite

T h ese  diets provide for a liveweight gain o f  about 1 lb . a  day. I f  pum pkins 
and  m elons are not available for the third group o f  diets feed 1-1-j lb . con­
centrates instead.



9.0 Dairy Cattle Breeding

9.1 BREEDS SUITABLE FOR DAIRYING
T h ere  are m any different breeds o f  dairy cattle and m ost farm ers believe 

that the particular breed they keep is superior to all others. F o r all practical 
purposes none o f  the true dairy breeds is superior to  other breeds if, by 
superior, we m ean that one breed produces m ore m ilk from  a given quantity 
o f  food than another. W hile it is true to say  that cows o f  large breeds (1,200 
lb . liveweight) produce m ore m ilk than cows o f  sm all breeds (800 lb . live- 
weight) they need m uch m ore food to enable them  to do so. O n the average 
three cows o f  a sm all breed  weigh as m uch as two cows o f  a large breed  and, 
for roughly the sam e am ount o f  food, will produce about the sam e quantity o f  
m ilk. T h is is because the am ount o f  food a cow needs is related to liveweight 
and to the am ount and fa t content o f  m ilk produced. T h e  m ost im portant 
factor in  profitable m ilk production  is not breed  but the ability o f  the farm er 
to select cows and to m anage them  econom ically. N o  m atter which breed is 
chosen the able farm er can make a living out o f  dairying.

In  C entral A frica m ost o f  the w orld’ s dairy breeds are to be found but 
only Frieslands and  Jersey s are im portant num erically. Both  o f  these breeds 
are highly adaptab le and are able to thrive under a  w ide range o f  conditions, 
p rovided  they are properly  fed  and m anaged. Space does not perm it a  des­
cription o f  all the dairy breeds but their m ain production  characteristics are 
listed  in T ab le  15. A  few rem arks about the two m ain  breeds, however, are 
necessary.

T A B L E  15

T h e  a v e r a g e  y ie ld  o f  r e g i s t e r e d  c o w s  o f  th e  m a i n  d a i r y  b r e e d s  in
S o u t h  A f r i c a

Yield F a t  Days in
lb. %  M ilk

A y r sh ir e .......................................  8 ,500 3 -9  294
D airy  Shorthorn . .  . .  6,575 3 -8  295
F rie slan d ...............................  10,500 3 -6  297
G uernsey .............................. 8 ,775 4 -5  298
Jersey  .......................................  7 ,075 5-1  296

90
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F r i e s l a n d .  T h is  is the largest o f  all the dairy breeds (1 ,200 lb . liveweight) 
and cam e from  H olland originally. V arious countries have developed their 
own particular type o f  Frieslan d , e .g. British  Friesian , the H olstein  F riesian  
o f  the U .S .A ., the Friesland o f  Southern A frica and, the m ost recent strain, 
the Israeli Friesian . Frieslands are noted for their ability  to produce large 
quantities o f  m ilk which is som ew hat low in  butterfat content. F riesland  
breeders have been  aware o f  this and, for a num ber o f  years, have tried  to 
im prove butterfat. T h e  popularity o f  the breed increases annually. T h is  is 
m ainly due to h igh  m ilk yields but also to the reliability o f  pure-breds as milk 
producers. T h e  breed  is also rem arkable because steers fatten readily tq 
provide choice b e e f  su ited to m odern m arkets.

J e r s e y .  T h e  breed  takes its nam e from  the island in the English  Channel 
where it was developed. Pure-bred Jersey s give m ilk with a higher butterfat 
content than any other breed. T h e  butterfat has a rich  colour and form s a 
deep layer o f  cream  which is readily seen when m ilk is so ld  in  bottles. T h is 
looks attractive and  m any consum ers in  towns are p repared  to. pay an extra 
penny a p int for Je rsey  milk. It  is, therefore, a popular breed with farm ers who 
sell direct to the consum er. It  is probably  the m ost econom ical producer o f  
butterfat o f  the dairy breeds and Jerseys are often to be foun d in herds o f  
other breeds in  order to raise the butterfat content o f  herd m ilk. A lso Jerseys 
are popular in  d istricts and countries where cream  is sold  fo r butter making. 
U nfortunately the Jersey  steer will not fatten econom ically and is o f  little 
value.

9.2 BREEDING, INHERITANCE AND MILK PRO­DUCTION
I f  the dairy farm er is to breed cows o f  high m ilking capacity it is im portant 

for him  to understan d  som ething o f  the way parents pass these productive 
characters to their offspring. A nim al breeding is a  com plicated sub ject and 
space perm its only a broad outline o f  w hat takes place. Books for further 
reading are given in  the book list.

I n h e r i t a n c e .  H ereditary controlling substances called “ gen es”  are passed  
from  parents to offspring by the sperm  o f  the m ale and  the egg  o f  the fem ale. 
W hen a sperm  enters the egg the latter becom es fertilised  an d  begins to  grow 
to a  pattern or p lan  according to the genes it contains. T h u s genes are organ­
iser substances which direct the developm ent o f  the fertilised  egg cell. T he 
general pattern o f  developm ent in  anim als is always the sam e for any sort or 
species, i.e. cattle always produce calves and not lam bs. B u t no two cattle are 
exactly alike. T h e  appearance and productivity o f  each anim al depends on the
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genes it receives from  its parents and on nutrients and other environm ental 
influences which can m odify the gene “ m aster”  p lan  for developm ent. T h e 
need to provide the best p ossib le  food and environm ent has been em phasised 
in  earlier chapters.

T h e  genes in  the fertilised  egg have been received equally from  the parents 
so  that h a lf o f  an  anim al’s inheritance has com e from  its sire and h a lf from  its 
dam . F ro m  each parent a sam ple o f  genes is passed  to the offspring by a 
process o f  chance assortm ent. It  is thus largely a m atter o f  luck what genes the 
offspring receives and, consequently, what its hereditary or potential p ossi­
bilities for productivity w ill be. (H ereditary potential m eans what an anim al 
can produce given a favourable environm ent). U nfortunately the characters o f  
econom ic im portance are not controlled by single genes. I f  this happened it 
w ould be a fairly sim ple m atter to breed anim als with the potential for high 
productivity. In  fact m any genes acting together govern characters such  as 
m ilk yield and butterfat production. T h is statem ent is obvious when we think 
o f  m ilk production as the end result o f  a well developed body, digestive 
system , blood supply , u dder and so on. N evertheless, when a highly produc­
tive cow is m ated to the son o f  a sim ilar cow, the chances are that the offspring 
will be  highly productive as well. T h is fact has been known from  ancient 
tim es and is contained in  m any sayings, e.g. “ M ate the best to the b est” . A t the 
sam e tim e, there is a tendency for the sam ple o f  genes an offspring receives to 
be nearer to the average o f  the breed population as a whole than to those o f  its 
parents. T h e  offspring, then, o f  low -producing parents are likely to be m ore 
productive than their parents, while offspring o f  highly productive parents 
are likely to be less productive.

P r o g e n y  t e s t i n g .  Because o f  this chance p assin g on o f  genes and the ten­
dency for the sam ple o f  genes to be nearer to the average o f  the population 
than those o f  parents, m en have devised ways by which the elem ent o f  luck 
in  anim al breeding can be rem oved. It  is often said  that, “ a bull is h a lf o f  the 
herd” , and this is true in -so-far as a dairy herd is com posed o f  m any cows and 
one or m ore bulls. I f  a  bu ll can be found which is known to pass on genes for 
high productivity regularly, then he will be able to sire daughters whose 
average potential for production  will be greater than that o f  their m others. 
T h is can be done by the process known as “ progeny testing” ,

Y oung bulls o f  su itab le appearance should  be chosen for test from  fam ilies 
noted for high production. T h ey  are m ated to a group o f  fem ales an d  judged 
on the productivity o f  the heifers they sire. T h e  test m ay be done at a  “ progeny 
testing station”  where the perform ance o f  groups o f  15-20 daughters o f  
several bulls m ay be com pared. T h is m ethod is expensive and can only be 
carried out by G overnm ent organisations or very wealthy farm ers.

In  the past few years a prom ising new system  o f  rating a bu ll’s m erit has
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been developed. Y oung bulls o f  su itable appearance and breeding are held at 
artificial insem ination centres (see Section 9.5) and their sem en u sed  to 
insem inate (fertilise) a num ber o f  fem ales in  various dairy herds. W hen the 
offspring from  these insem inations have been reared and com pleted their first 
lactations, the b u ll’s m erit rating is worked out. T h e  yield o f  his daughters is 
com pared with the yield o f  the daughters o f  other bulls in  the sam e herds in  
the sam e year (i.e. their contem poraries). T h e  bull is rated  according to the 
num ber o f  gallons o f  m ilk his daughters give above or below  their contem ­
poraries. T h u s a bull m ay be rated +  100 gallons, i.e. the average yield o f  his 
daughters was 100 gallons m ore than that o f  their contem poraries. T h is 
“ contem porary com parison”  o f  bu lls, as it is called is usually  carried out by 
an independent organisation serving the interests o f  farm ers, consum ers and 
Governm ent. T h e  m oney needed for the work is p rovided  by either a direct 
or indirect levy on m ilk sales. In  this way both farm er and consu r e r  serve 
their own interests by contributing funds to enable bulls o f  m erit to be found 
so that m ilk can be produced m ore efficiently.

H e r e d i t y  a n d  e n v ir o n m e n t .  T h e  results o f  progeny testing and contem ­
porary com parisons have served to confirm  w hat was already known. In  any 
population o f  cattle there are a few bulls (less than 10 per cent) which are 
able to breed daughters with a  higher potential for production than the 
average. T h ere  are a sim ilar num ber o f  bulls capable o f  reducing the product­
ivity o f  their daughters. T h e  vast m ajority o f  bulls breed  daughters which have 
the potential to  produce near to the average for the breed. T h e  average 
farm er, therefore, can do nothing or very little to im prove the potential 
productivity o f  his cows by trying to breed a superior bull. H e  is obliged either 
to rely on the stu d  breeder for a herd sire or, i f  available, take advantage o f  the 
artificial insem ination service. In  either case he is unlikely to  be sure that what 
he gets will im prove the potential productivity o f  his cows.

Potential productivity is an  im portant ideal. I t  m eans that an anim al has a 
set o f  genes w hich, in  a favourable environm ent, will allow it to reach a 
certain level o f  production. Because m ost anim als have an  average set o f  
genes for their breed  then it follow s that i f  the environm ent (feeding and 
m anagem ent) is  “ righ t” , m ost anim als are capable o f  producing near to the 
average for that breed. F o r exam ple m ost Frieslan d  cows should be able to 
produce about 900 gallons o f  m ilk in  a lactation o f  300 days. T h is has been 
established as a  fact in  m any herds in  m any countries o f  the world. Indeed 
only 10 per cent o f  the di Terence in m ilk yield betw een dairy  herds is due to 
hereditary potential for production.

T h is  rem arkable inform ation can be stated in  another an d  im portant way—  
90 p er cent o f  the m ilk a herd produces is due to the way it is  fed  and m anaged 
and only 10 per cent is due to differences in  breeding. A ll farm ers, then, can
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m ake sure their cows produce well i f  they set about the task in the correct way. 
T h e  position is rather different when we consider the individual cows within 
a particular herd. Every cow gives a different yield o f  m ilk and 30 per cent o f  
this is due to heredity. T h is is why it is im portant to choose the offspring o f  
high yielding cows when purchases are m ade. Butterfat percentage is m ore 
strongly inherited than m ilk yield, i.e. 30 per cent o f  the variation between 
herds is due to heredity. T h u s in herds where the butterfat percentage o f  the 
m ilk produced is lower than the average for the breed, a bull m ust be  used  
from  a fam ily noted for producing m ilk o f  higher than average butterfat 
content. Such  policy has led  to the im provem ent o f  the butterfat percentage 
in  m ilk from  m any herds o f  British  Friesians in  recent tim es.

F o r too m any years the be lie f has been cherished that i f  only the righ t sire 
could be found, herd yield w ould be m arkedly im proved. In  the light o f  
m odern  knowledge o f  inheritance this be lie f is m istaken. M o st cows have a 
greater potential for production  than is generally realised i f  only they are fed 
and m anaged in the way described in this m anual. In  this connection an 
im portant trial in  D enm ark is worth m ention. Believing that m ost cows 
rarely produce up to their hereditary potential, a m an nam ed Eskdah l, by  
careful feeding and m anagem ent, was able to double the yield o f  two dairy 
herds in  a year. A verage yield a  cow rose from  10,000 lb. to 20,000 lb. o f  m ilk 
a year.

T h e  com m ercial dairy farm er’s p lan  is thus clear. H e m ust choose the best 
cows he can for dairy appearance from  either fam ilies or dam s known for 
m ilk production. H e m ust get the best bull he can afford or take advantage 
o f  the artificial insem ination service. H e has now done all he can to ensure 
that he has a good sam ple o f  the breed o f  his choice. A t this stage begins his 
real job o f  feeding and m anaging his cows to enable them  to produce profitably. 
In  fact, so  far as the com m ercial dairy farm er in  Central A frica is concerned, 
a knowledge o f  breeds and  breeding is the factor which contributes least to 
successfu l dairying. T h e  best breed and the best breeding policy at the present 
tim e is an am ple supply  o f  high quality food which has been produced cheaply.

9.3 CULLING
In  any herd there will be  a num ber o f  cows which do not respond to  the 

kind o f  feeding and m anagem ent described in  this m anual. Provided  poor 
perform ance is not the resu lt o f  either ill health or lack o f  size due to poor 
rearing, then the farm er m ust assum e that such anim als are inherently poor 
producers. W hile m ost cows have the ability to produce near to the average 
for the breed there will be  about 10 per cent w hich produce well below average. 
T h ese  cows m ust be  culled because they cannot respond to norm al m anage­
m ent and are likely to be unprofitable. F or exam ple i f  the “ average”  Frieslan d
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has a peak daily  m ilk yield o f  5^ gallons then four such  cows w ould produce 
21 gallons each day between them . W here peak yield is only three gallons a day 
then seven cows are needed to produce the sam e am ount o f  m ilk. In  general 
the am ount o f  food  needed to provide for 21 gallons o f  m ilk  will be the sam e 
for the two groups o f  cattle. B u t as each cow m ust be  provided  with food for 
m aintenance o f  her body functions, then m ilk from  the low producers is m ore 
costly to produce than that from  high producers. T h e  extra cost is exactly 
three m aintenance diets. A  little reflection will show that three m aintenance 
diets are roughly equivalent to the nutrients needed for the production o f  five 
gallons o f  m ilk. C areful culling for m ilk yield will resu lt in  a fairly  rapid  
im provem ent in  average yield a cow in the first three or four years it is  
practised. T h ereafter im provem ent will be slow  because the poor cows w ill 
have left the herd.

9.4 MILK RECORDING
N either selection for m ilk yield nor feeding according to m ilk yield can be 

carried out unless records are kept o f  the m ilk produced  by  each cow. T h e  
best aid  to selection and m anagem ent is provided by daily records o f  the m ilk 
yield o f  each cow. T h e  alternative is to record  m ilk  yield on one and the sam e 
day o f  each week and  to m ultiply this record by seven to provide an estim ate 
o f  the am ount produced  in  that week. T h e  daily record is by  far the best aid  
to general m anagem ent. T h ere is a sm all, norm al variation in  daily yield with 
every cow but when yield at any one m ilking falls by 10 or 15 per cent (i.e. 
3 to \ \  lb . in  30) it  generally indicates that som ething is wrong. It  m ay 
indicate that the cow is sick so  that other sym ptom s m u st be looked for. 
A lternatively, i f  all cows drop in  yield, an error in  m anagem ent m ay have 
occurred, e.g. insufficient food c r  lack o f  water etc. (See  fig. 3).

T h e  im portance o f  providing a cow w ith sufficient nutrients according to  
the am ount o f  m ilk  she produces has been stressed  throughout this m anual. 
C learly this can only be done i f  m ilk records are kept. W hen all o f  the daily 
records are ad d ed  together the lactation yield o f  a  cow is arrived at. T h is 
enables the fam er to com pare the perform ance o f  the various cows in  his herd. 
By adding together all o f  the com pleted lactations in  a year and dividing by 
the num ber o f  cows which produced  them , a “ herd average”  can be calculated. 
T h is can then be u sed  to com pare herd  perform ance with th at o f  other herds 
operating under sim ilar conditions. Such  inform ation helps a dairy officer to 
find out why a particular herd does well. I t  also allows him  to help other 
farm ers whose herds produce at below  the average for a particular breed. 
A gain , when anim als are sold, m ilk records o f  high producers help the farm er 
to realise a higher price for his anim als.
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COW
N °

CONC
FED

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRID AY SATURDAY TOTAL R E M A R K S .
AM PM AM PM AM PM. AM. Ip M AM PM. AM. PM. AM. PM.

_L
N O R M A L Y l £ L D S W E E K  : 2 1  - 2 7  *h JUNE ©64

K 2 6 16 13 16 13 17 I I 16 13 17 12 IT 13 16- 13 203

K 4 6 19 14 18 13 21 IS 18 IS 20 14 20 14- 2 0 14 233

K IO 6 16 12 16 I I 17 9 14 14 16 II IS 12 16 12 191

K 20 6 16 12 16 IO 16 II 16 12 17 12 17 12 16 2 0 203

B 21 4 II 9 I I 7 II 9 11 - 9 I I - 9 12 9 12 9 140

B 22 5 13 IO 13 IO 15 I I - 13 II 14 9 IS 9 IS 8 166

B 24 5 15 12 16 I I 15 II IS II 15 I I 16 I I 16 9 184

B 25 6 16 12 16 II 17 12 IS '?■ 16 II 16 12 18- II 195

826 6 16 12 17 II I T I I - 16 12 • 7 12 17 12 17 II 198

827 4 II 8 II 8 IO 9 1 1 9 13- 8 13 9 12- 9 141-

.
Y l l : l d CH A N G E S  lb 1 S I C K C O W S F E B £ MAR .I96C

K 5 4 1 1 9 II 9 I I -  | 9 12 9 11 9 12 9 I I 9 '42 WECKI.

4 1 1 7 1 1 5 IO I 7 'o 6 * 6 4 3 4 6 5 95 2 * TREATMENT

4 7 5 6 5 8 | 5 7 5 7 5 9 7 9 6 91 3.

N23 6 16 14 18 13 18 I I *IO 6 II 7 12 7 16 IO 169 WCEK6*TREATMENT

15 1 1 ,6 12 IS 12 IS 12 14 12 IS 12 15 12 188 7

F I G .  3 . D a i ly  m ilk  y ie ld  in  h e a lth y  a n d  in  sick cow s.
T h e  y ie ld  o f  K 4  be ga n to  d io p  o n  S u n d a y  P M  b u t  she was n o t  tre ated  (f o r  g a ll- 
sickness) u n t i l  T h u r s d a y  A M  b y  w h ic h  t im e  h e r  y ie ld  h a d  d ro p p e d  b y  h a lf. O n  
the  o th e r h a n d  N 2 3  was treated fo r  the  sam e disease im m e d ia te ly  h e r  y ie ld  fell 
(W e d n e s d a y  A M ) .  I n  con seq ue nce, h e r loss in  y ie ld  was sm a ll a n d  h e r re c o v e ry  
ra p id . T h e  va lu e  o f  d a ily  re c o rd in g  in  p r o m p t  tre a tm e n t o f  disease is a p p a re n t.

9.5 ARTIFICIAL BREEDING
A s the title im plies, artificial breeding m eans breeding by other than 

natural m eans. In  cattle, bu lls are persuaded  to serve into an artificial vagina 
so  that their sem en can be collected into a glass tube. T h e  sem en can be 
d iluted with special fluids so  that the fruits o f  one service can be u sed  to 
fertilise or insem inate about 300 cows. By these m eans one bull can provide 
enough sem en for the insem ination o f  10,000 cows each year. Sem en  can be 
stored for m any years so  that today it is p ossib le  for a bull to sire offspring 
long after his death. A rtificial breeding or artificial insem ination (A .I .)  holds 
out prom ise that as bulls are found which pass on superior genes for produc­
tion, the greatest p ossib le  u se  will be m ade o f  their sem en. A lthough the 
practice is ancient it is only in the last 20 years that it has been u sed  exten­
sively in  dairy farm ing. A t first breeding authorities thought that the wide­
sp read  u se  o f  A .I . w ould lead to the rap id  im provem ent o f  the hereditary 
potential o f  dairy cattle. T h is  has not taken place because o f  the scarcity of, 
and difficulty o f  identifying, bulls which are better than average. H ow ever it 
has stim ulated a keener interest by farm ers in  dairying which has led to



DAIRY CATTLE BREEDING 97

im proved m anagem ent and so  im proved production in m any countries. It  is a 
b lessing to the owner o f  a sm all herd who can dispense with a bull and keep 
a productive m ilking cow in  its place. C onception rates (num ber o f  cows that 
conceive) is the sam e for A .I . as it is for natural service when skilled workers 
are at hand. I f  a cow is seen to com e on heat in the afternoon she should be 
insem inated early the next day, i.e. about 12 hours after the onset o f  heat. 
Sim ilarly a cow which com es into heat in  the m orning is usually insem inated 
in  the evening. T h e  greatest chance o f  conception taking place is about 10 
hours after a  cow ’s season or heat has com e to an end.

9.6 REGULAR CALVING
T h e  cow com es into season  or on heat each 20 days on the average, although 

this tim e can vary one or two days each way. W hile she is “ on heat”  she will 
take the bull and probably conceive. T h e  heat period lasts for about 18 hours 
but can be o f  very short duration under certain circum stances, i.e. very h igh  
or low tem peratures or very low level o f  nutrition. Putting heifers in c a lf  
presents no difficulty when they run  with the bull or are kept in a kraal next 
to his and p u t in  with him  as needed. Cow s can present difficulties and it is 
im portant to get them  into c a lf  regularly otherw ise the intervals between their 
calves are too long and annual production  is reduced. Furtherm ore cows m u st 
be got in  c a lf  fairly early in  lactation because they becom e increasingly difficult 
to settle in  c a lf  after the fourth  heat after calving.

In  the tropics it is probably  best to have a cow served at the third heat 
after calving because it gives the anim al a good chance o f  calving again  within 
the year. I t  is im portant for the farm er to m ake a record o f  when each anim al 
com es into season  so that he can m ake a note to look out for it. T h is  is u sefu l 
at tim es when anim als are on heat for a few hours at night and heats m ay b e  
m issed . T h is  difficulty m ay be partly  overcom e i f  cow s due to come in to 
season  are p u t with the bull overnight. A gain  when a cow  has been served she 
m ust be  w atched when her next heat falls due in  case she d id  not hold to  
service. I f  a cow is not pregnant and her heat periods are short and  occur at 
night, several m onths m ay pass before the farm er realises she has not con ­
ceived. M an y  valuable cows have been spoilt in this way through lack o f  
attention. T h ere  is no easy way to ensure high fertility  in a dairy herd. 
A dequate feed in g helps and especially an adequate ration o f  fresh  green foo d  
daily— lucerne being the crop o f  choice. B ut careful observation o f  cattle an d  
recording o f  their heats m ust be  carried out conscientiously.

Carefully kept service records are needed so  that cow s can be properly 
dried  o ff before steam ing u p  begins (Section  7.2). I t  is usual to  dry o f f  
lactating cows eight weeks before they are due to calve. A  shorter period th an  
this does not allow the cow enough tim e to recover from  the strain o f  lactation
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and so  leads to lower yield in  the next lactation. Som e cows go dry well before 
they are due to calve. O thers m ilk right up to the tim e their next c a lf  is d u e  
and m ust be m ade to go dry. Such  persisten t m ilkers pose a  problem  in som e 

herds because farm ers know that udder troubles arise unless these cows are 
handled carefully. I t  is now well established that the best way to dry o ff a cow 
is to stop  m ilking altogether. T h e  concentrate ration should be stopped  a few 
days before the cow is to be dried o ff but she should  continue to graze or have 
roughages according to season. On the day o f  drying o ff the udder should  be 
protected in the way described in  Section 10.6 and the cow fed  a diet o f  hay 

and restricted water (two or three buckets a day). T h e  reduction o f  food  and 
build-up  o f  udder pressure when m ilking is discontinued, stops further m ilk 
production. T h e  old m ethod o f  m ilking once a day for a tim e follow ed by 

m ilking on alternate days, has been shown to resu lt in m ore m astitis than 
sim ply stopping m ilking and  reducing the cow ’s diet.

9.7 CARE OF THE BULL
Bulls need careful feeding and m anagem ent in  the sam e way as other 

dairy anim als. T h eir rate o f  growth is usually  expected to be higher than  that 
o f  heifers so that feeding m ust be generous (see Section  8.8). G ood  pasture  
in  sum m er and good quality  roughage in  winter should be the basis o f  the 

diet. Enough  concentrates should  be given to ensure rap id  grow th in young 
bulls. U sually  the w orking dairy bull does not need m uch concentrate i f  
quality roughages and lucerne are available. I f  the bull shows a tendency to 
p u t on too m uch flesh the concentrates can be reduced to a handful each day. 
H ow ever, m any farm ers like to feed  som e concentrates because this practice 
provides an opportunity w hereby the bull may be tied up each day and handled. 

In  this way he becom es u sed  to the discipline o f  his m aster.

A  well grow n bull can be u sed  for service when he is one year old  provided 
he serves no m ore than one or two cows a week. T h ere  is no rule on this 
because m uch depends on the individual bu ll’s keenness and stam ina. W hen 

fully  grow n, bulls should  be able to serve tw ice a  day for three or four weeks 
b u t need a  rest afterw ards. W hen at service the bull needs about 30 lb. o f  
green forage and 10 lb. grass hay each day. Concentrates should  be offered at 
the rate o f  \  lb . for each 100 lb . o f  livew eight a day or according to the bu ll’s 
condition. Som e farm ers believe that no m ore than 15 lb . o f  silage should  be 
fed  daily otherwise the bull will becom e paunchy and  therefore slow  and 
clum sy at service.
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9.8 BEEF FROM THE DAIRY HERD
Once a holding is fully stocked only a sm all num ber o f  heifers from  the best 

cows should  be needed for replacem ents each year. U nless there is a profitable 
m arket for surp lus heifers and steer calves the natural annual increase o f  the 
herd can becom e an em barrassm ent. In  fact over the p ast few years m any 
calves have been slaughtered soon after birth  because this was the m ost 
econom ical way to deal with them . A  w orld shortage o f  b e e f has draw n 
attention to the need to prevent these surp lus dairy calves being w asted in  this 
way.

Calves o f  the Ayrshire, G uernsey and Jersey  breeds are quite unsuitable 
for profitable b e e f production. D airy  cows o f  these breeds, whose calves are 
not required  for herd replacem ents, should  be got in  c a lf  with a b ee f bu ll. A  
cross with an im proved indigenous breed is likely to im part hardiness and  
vigour to the c a lf  and is su itable where a m oderate p lane o f  nutrition is to  be 
provided. W here calves are intended for rap id  fattening then a  cross should  
be m ade w ith a breed noted for its ability to put on flesh rapidly. Investigations 
into the b e e f breed m ost su itable to cross with these dairy breeds are in 
progress. A t the present tim e the C harollais breed o f  Fran ce is probably  the 
m ost su itable because o f  the large, well-fleshed cross-bred  it produces. 
U nless artificial insem ination services are available few farm ers will be ab le  to 
use this cross. T h e  farm er m ust then use the best bull that is available locally. 
C alves o f  the Friesland breed can be fattened for b e e f readily but they need  
plenty o f  food. L ik e  all European  breeds whether b e e f or dairy they m ust be  
fed  properly throughout the year.

N aturally , when a bull from  a large breed  is m ated  to a cow o f  a sm all 
breed, the c a lf  will be slightly larger than usual. T h is  m ay resu lt in difficult 
calvings which all dairy farm ers try to avoid. Experience has show n that these 
rarely occur with m ature cows provided they are well-grown for the breed . 
H ow ever, bulls o f  large breeds should not be u sed  on heifers o f  sm all dairy  
breeds.



10.0 Milking Methods

T h e  art o f  m ilking is as o ld  as tim e and until com paratively recently cow s 
all over the world were m ilked by hand. M o st cows in A frica are still m ilked 
by hand but as living stan dards im prove and  the cost o f  farm  labour rises, 
then m achines will replace hands at m ilking tim e. N o  m atter which m ethod is 
u sed  there will always be a need to understand the art o f  rem oving m ilk  
from  the udder. N o t only does skilful m ilking lead to increased m ilk yield bu t 
the way it is carried out has an im portant effect on the health o f  the udder. 
O ur new know ledge o f  feeding and m anaging dairy cattle has m ade high 
lactation yields o f  m ilk m ore com m on today than at any previous tim e in  the 
history o f  dairying. M ilking m ethod also contributes to high productivity in 
dairy cows and provides the content o f  this chapter.

10.1 UDDER STRUCTURE AND MILK MANUFAC­TURE
T h e  udder is com posed o f  several kinds o f  tissue. It  hangs from  the pelvis 

by m eans o f  a central band o f  tough, fibrous tissues to which are attached

100
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a series o f  slings (F ig . 4). T h is  arrangem ent, w ithin the fou r quarters, m akes 
a series o f  com partm ents which protect the m ilk producing tissues from  
pressing down on  each other and so  lim iting the am ount o f  m ilk which can be 
contained. T h e  m ilk producing tissue is com posed o f  a large num ber o f  tiny 
cells called “ alveoli” , (F ig . 5). E ach  alveolus has a supply  o f  blood and lym ph 
and is surrounded by m uscles. T h e  alveoli open into sm all ducts (tubes) which 
join up to form  large ducts which lead into the m ilk cistern (reservoir). T h e

F I G .  5. T h e  s tru c tu re  o f  the  u d d e r  a n d  teat.

way in  which m ilk is m anufactured in  the udder is not properly understood. 
M ilk is thought to be produced by the alveolar cells which draw raw m aterials 
from  the blood (possibly  by filtration), and change them  into milk. Som e o f  the 
m ilk constituents com e from  the blood unchanged.

A ll o f  the m ilk  which can be draw n at a  m ilking is present when m ilking 
begins. M ilk  production  is a continuous process in  the lactating cow so there 
is nothing the m ilker can do to increase the production  o f  milk during the 
tim e when the cow is being m ilked. H e can influence the am ount o f  m ilk 
which can be rem oved and this will be described in the pages which follow.

10.2 MILK REMOVAL
A  series o f  events m ust take p lace before m ilk can be  rem oved from  the 

udder. Sucking o f  teats by the m outh o f  the c a lf  or m assaging by hand causes 
nerves in  the teats to send a m essage to the brain  which causes a  substance 
(the horm one oxytocin) to be released into the blood stream . W hen this 
reaches the m uscles surrounding the alveoli it causes them  to contract and
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this forces the m ilk they contain into the ducts and m ilk cisterns. M ilk  can 
then  be drawn out o f  the udder readily.

Cow s can be taught to release or “ let-dow n”  their m ilk by several different 
“ stim ulae”  as they are called. W hich stim ulus is used  does not m atter bu t it is 
im portant that the stim ulus should  be a strong one and that it should  be given 
ju st before m ilking takes place. T h e  effect o f  oxytocin does not last long so 
th at m ilking should  begin  as soon as m ilk has been let down into the udder. 
T h e  stim ulus can be m ade strong i f  several operations are carried out just 
before the cow is m ilked, i.e. feeding with concentrates, udder w ashing and 
u se  o f  the fore-m ilk cup (Section 10.6). Once m ilk let-dow n has taken place 
nothing can stop  it. B ut i f  a cow is frightened before m ilking, another horm one 
(adrenalin) is turned into the blood stream  and while this is present the effect 
o f  oxytocin is reduced. T h e  result is low m ilk yield at that m ilking. T h is is 
why it is good m anagem ent to handle cows gently and quietly and never to 
hurry or d isturb them . In  fact som e farm ers have m usic played while their 
cow s are being m ilked and this is sa id  to have a beneficial effect on milk 
yield.

10.3 HAND AND MACHINE MILKING
W hen a cow lets her m ilk down the teat fills out with m ilk. T h e  milk 

rem ains in  the teat because the opening or teat orifice (F ig . 5) is surrounded 
by a m uscle which acts like an elastic band and  so keeps it closed. T h e  purpose 
o f  this m uscle is not only to prevent m ilk running out but also to prevent 
bacteria from  entering the udder and  causing udder illness (m astitis). I f  the 
m uscle is destroyed by in jury m ilk runs out o f  the teat whenever m ilk let­
dow n takes place.

N u r s i n g  b y  th e  c a l f .  W hen the c a lf  wants to drink m ilk it w raps its tongue 
around the teat and holds the teat firm ly against the palate o f  its upper jaw. 
A n airtight com partm ent is form ed in  this way and, by jaw  m ovem ents, the 
c a lf  is able to suck m ilk from  the teat.

H a n d  m i lk in g .  Several different m ethods o f  hand m ilking are p ractised  but 
there is only one correct way. T h is m ethod is called “ fu ll hand m ilking”  and 
is  illustrated  in  F ig . 6. Other system s o f  hand m ilking m ay lead to dam age o f  
the delicate tissues o f  the teat, setting up irritation which m ay lead to m astitis. 
A  com m on m ethod is to grip  the base o f  the teat between thum b and  index 
finger and to pull hard  so  that m ilk is forced out as the grip  slides dow n the 
teat. Other grips are u sed  for the sam e purpose— the m ost dam aging is index 
finger and thum b knuckle which never should  be used.
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2 3

F I G .  6. F u l l  h a n d  m ilk in g .
1. T h e  h a n d  i n  p o sitio n .
2 . Base o f  teat g r ip p e d  f i r m ly  b y  t h u m b  a n d  firs t fin g e r.
3. S e c o n d  a n d  o th e r fingers pressed f i r m ly  i n  t u r n  so th a t m ilk  is sque ezed o u t 
o f  th e  teat s in u s.

I 2 3

MILK CONTAINER

F I G .  7. T h e  a c tio n  o f  th e  teat c u p .
1. N e g a tiv e  pre ssure  ( ‘ v a c u u m ’)  in s id e  lin e r  changes te n s io n  o f  m uscle  a ro u n d  
teat orifice a n d  m ilk  flow s.
2. A tm o s p h e re  enters space b e tw e e n  ru b b e r  lin e r  a n d  teat c u p  shell so th a t lin e r 
collapses a ro u n d  teat. M i l k  flo w  v ir t u a lly  ceases a n d  pressures o n  teat relaxed.
3. T o w a r d s  e n d  o f  m ilk in g  teat d ra w n  fu rth e r  in to  c u p  ( ‘teat c u p  c ra w l’) .  T h e  
orifice b e tw e e n  th e  teat c is te rn  a n d  th e  g la n d  c is te rn  is c lo se d  a n d  m ilk  flo w  
alm o st ceases. H e n c e  practise o f  p re ss in g  d o w n  o n  claw piece  w it h  som e m ach in es  
to  a llo w  g la n d  c is te rn  to  be e m p tie d  ( ‘m a c h in e  s tr ip p in g ’) .
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M a c h in e  m i lk in g .  T h e  action o f  the m ilking m achine is broadly sim ilar to 
the action o f  the c a lf  when it sucks. U nfortunately m ilking m achines have to 
be m ade to su it the “ average”  cow— whatever that m ay m ean. C onsequently 
it cannot m ake ad justm ents to suit the particular size o f  teat or teat orifice 
which each individual cow possesses.

N evertheless, when u sed  correctly, the results o f  m ilking by m achine are 
ju st as good as those by hand. In  fact experience show s that it is easier to 
train  unskilled labour to use a m ilking m achine satisfactorily  than to teach 
the art o f  good hand m ilking. F igures 7 and 8 illustrate the action o f  a typical 
m ilking m achine.

F I G .  8. D ia g r a m  o f  a m ilk in g  insta lla tion .
T h e  m ilk in g  m a c h in e  p ro v id e s  a co n sta n t v a c u u m  to th e  e n d  o f  the  teat so 
th a t m ilk  ca n  be d ra w n  o u t o f  th e  u d d e r  a n d  c o n ve ye d  to  a m ilk  container. 
A  p u ls a to r p ro v id e s  a p e rio d ic  squeeze to  th e  e x te rio r o f  th e  teat in  o rd e r to 
m a in ta in  b lo o d  c irc u la tio n . A  v a c u u m  gauge g ives an in d ic a tio n  o f  the  
v a c u u m  in  th e  p ip e lin e  system  to  p ro v id e  a ch eck  th a t the  v a c u u m  p u m p  
a n d  c o n tro lle r  are o p e ra tin g  c o rre c tly . T h e  v a c u u m  c o n tro lle r  ensures tha t 
th e  v a c u u m  p u m p  is s u p p lie d  w ith  a con stan t a m o u n t  o f  a ir  o th e rw ise  the 
a m o u n t o f  a ir  extracted  f ro m  th e  syste m  b y  the p u m p  w o u ld  n o t  b e  constant 
a n d  v a c u u m  w o u ld  flu ctua te . T h e  s a n ita ry  vessel protects  the  v a c u u m  p u m p  
f ro m  b e in g  flo o de d in  the  eve nt o f  th e  m ilk  c o n ta in e r b e c o m in g  flooded. I t  
also acts as a re s e rv o ir  fo r  flu id s  w h ic h  are d r a w n  th ro u g h  th e  teat cups to 
d is in fe ct th e  v a c u u m  syste m . D r a in  taps fitte d  to  p ro v id e  a n  ou tle t fo r 
con den sa tio n  p ro d u c ts  in  the  system .
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H a r d  a n d  e a s y  m i l k e r s .  T h e  size o f  the teat orifice is different for each cow. 
I f  the orifice is sm all the cow is hard  to m ilk, i.e. the fingers have to be 
clenched strongly and this can be tiring. On the other hand som e cows have 
large teat orifices and these are easy to m ilk. T h u s cows m ay be referred to as 
“ hard”  or “ easy”  m ilkers which is really com m ent on teat orifice size. H ard  
m ilkers tend to be a  nuisance to labour and can upset the m ilking routine in 
m ilking parlours because they take a long tim e to m ilk. E asy  m ilkers can be 
m ilked quickly and this ability is inherited.

10.4 MILKING FREQUENCY AND COMPLETENESS
M o st cows are m ilked twice each day but it is well known that m ilking a 

herd three tim es a day leads to an increase in m ilk production ; sim ilarly 
m ilking four tim es a day brings a further increase in  yield. N o-one can agree 
on  the am ount o f  this rise in  m ilk yield. A ll cows do not respond in  the sam e 
way but betw een 5 and 25 per cent increase in  yield can be expected for three, 
com pared w ith two m ilkings a day. A  further increase o f  about 10 per cent 
can be expected for four m ilkings com pared with three. T h e  increase in m ilk  
production m ight be due to som e beneficial effect that m ore frequent m ilking 
has upon the cow ’s m ilk-producing organs. A gain  cows are usually fed  at each 
m ilking and frequent feeding is known to lead to m ore efficient use o f  nutrients. 
Som e farm ers feed  extra food  when they begin  to m ilk m ore frequently, in  
anticipation o f  increased yields. A ll o f  these three factors m ay operate together 
to bring about increased m ilk production.

T h e udder m ust be m ilked out thoroughly at each m ilking because failure 
to do so reduces yield at that m ilking. I f  this only happens occasionally an d  
the udder is m ilked properly at the next m ilking, little harm  is done. On th e 
other hand i f  cows are incom pletely m ilked regularly, m ilk production is  
reduced and the cow dries o ff m ore quickly than she should . Failure to  rem ove 
all the m ilk available at a m ilking m ay be due to poor m ilking itse lf  or to  
incom plete m ilk let-dow n by the cow. T h e  need to train  a cow to let-dow n her 
milk effectively was d iscussed  in Section 10.2.

10.5 HOW MANAGEMENT AFFECTS MASTITIS
M astitis m eans inflam m ation (sw elling) o f  the m am m ary gland or udder. 

Inflam m ation, in  the sense o f  departure from  health, can b e  caused by in jury 
through horning, butting or kicking by  other cows. Su ch  in juries m ay lead to
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a sim ple bruise with little or no effect on m ilk yield. A t the other extrem e 
severe bru ising m ay occur, w ith extensive bursting o f  blood vessels, leading 
to discharge o f  blood with the m ilk and to loss o f  m ilk yield.

M astitis as a result o f  in jury is not com m on but the m astitis caused  by the 
invasion by bacteria o f  the m ilk producing tissues is all too com m on. T h e  
am ount o f  m astitis in  our herds varies ju st as greatly as their m ilk yield. In  
som e herds few or none o f  the cows are affected while in  others 50 per cent 
or m ore o f  the cows have m astitis. L ik e  m ilk yield, therefore, the am ount o f  
m astitis in  any herd is the result o f  m anagem ent. In  m ost o f  the advanced 
dairying countries the loss o f  m ilk produced  as a result o f  m astitis has been 
estim ated to be at least 10 per cent. W hen to this is added  loss o f  abnorm al 
m ilk unfit for sale and the cost o f  treatm ent, the price for this disease is 
startling. T h e treatm ent o f  m astitis is usually  expensive. It  is often left so late 
that m ilk yield has fallen , udder tissue has been dam aged and so future yield 
lim ited before the veterinary surgeon is called. C onsequently the veterinarian 
is not given a fair chance to effect a cure. Prom pt treatm ent, according to 
veterinary advice, is o f  first im portance in m astitis as with any other disease.

I n f e c t io n  a n d  m a s t i t i s .  M astitis which is the resu lt o f  bacterial infection, 
usually  affects one quarter at a  tim e but two or m ore quarters m ay be diseased. 
Bacteria attack the m ilk producing tissue o f  the udder like a tribe o f  warriors 
intent on pillage and  destruction. M astitis bacteria can enter a  quarter only 
through the teat orifice. O nce inside they try to occupy the m ilk producing 
tissue and  m ay stay  there for several lactations. Such  an occurrence is known 
as an  “ infection”  and  this m ay have no noticeable effect. O n the other hand 
there m ay be a decline in  yield and a decrease in  the butterfat and S .N .F . 
content o f  the m ilk. W hatever happens the infected cow is a source o f  danger 
to the rest o f  the herd. A n infected quarter acts as a reservoir from  which 
bacteria can be spread  to other cows and lead  to a serious m astitis problem  in 
the herd.

S y m p t o m s .  W hy som e cows becom e infected without m uch apparent 
dam age is not fu lly  understood. H ow ever som e cows becom e infected and 
alm ost im m ediately the quarter becom es hard  and inflam ed an d  the nature 
and com position o f  the m ilk becom es radically  altered. T h is  event is called 
m astitis. T h e  quarter becom es hard  and swollen because it is filled by blood 
and lym ph (a body fluid) which carry bodily defences to the affected part. 
T h e  invasion by bacteria m ay be driven back and the quarter return to norm al 
in  a few days. In  contrast the invasion m ay succeed and lead  to  extensive 
dam age to the quarter which m ay never produce m ilk again. T h e  cow m ay
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develop a high body tem perature and refuse her food  and  water. T h e  quarter 
m ay rot and actually drop o ff while so m uch poison  m ay be m ade by the 
bacteria that the cow dies.

Betw een these extrem es m astitis is often first noticed  in  well m anaged 
herds as a sw elling or hardness in  the affected quarter when m ilking is 
com pleted. In  about h a lf o f  such  cases “ clots”  (Plate 3) appear in  the fo re­
m ilk. (Forem ilk  is that which is draw n im m ediately before m ilking begins

P L A T E  3 . C lo ts  o n  the fo re m ilk  c u p  f ro m  m a stitis  m ilk .
C 2 .  A  fe w  sm a ll clots w h ic h  m a y  in d ic a te  m a stitis  o r  a te m p o ra ry  u p s e t 

n o t  con n e cte d  w ith  m astitis.
C 3 .  W e ll-d e f in e d  clots in d ic a tin g  m a stitis  in  a q u a rte r.
C 4 .  C lo ts  f ro m  a severely affected q u a rte r  w h e re  the secretion w a s 

co m po sed o f  clots a n d  a w a te ry  flu id .(.Photograph by courtesy o f The National Institute for Research in Dairying, Shinfield.)
for the detection o f  clots.) C lots are m ade o f  the tissue wreckage an d  corpses 
from  the battle  between bacteria and body defenders (phagocytes). T h u s 
while clots u sually  indicate m astitis, they occur in  m ilk after inflam m ation has 
taken place. Inflam m ation is detected by quickly feeling each quarter w hen 
m ilking is over. T h e  liqu id  draw n from  the udder in  su ch  cases is  no longer 
m ilk. It  m ay b e  thin and watery because o f  a  decline in fa t and S .N .F . ,  it m ay  
contain blood or it  m ay becom e thick with pu s.
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10.6 MASTITIS CONTROL
T r e a t m e n t .  T reatm ent o f  m astitis cases varies but the o ld , tried  rem edy o f  
m ilking the quarter every two or three hours together with the frequent 
application  o f  hot cloths should  always be carried out. I t  is  m ore' com m on 
today to put an  antibiotic into the affected quarter. T h is  is  w ise provided the 
veterinarian’s instructions are follow ed. H e  will use his experience and 
know ledge o f  the herd to decide which antibiotic, how m uch and how fre- 
quantly it should  be u sed . In  other w ords a course o f  treatm ent has to be 
follow ed. T o o  often in  the p ast farm ers have thought that one tu be o f  anti­
biotic  was enough to cure m astitis. T h is  is true som etim es but a  cure is not 
the only objective. T reatm ent should  be aim ed at the elim ination o f  infection 
so  that the cow does not spread  disease to other cows.

T h e  s p r e a d  o f  in f e c t io n .  Extensive trials carried out by research workers at 
the N ational Institute for Research in  D airying in  E ngland have shown that new 
infections can be reduced in  lactation i f  the transfer o f  bacteria from  teat to 
teat can be stopped. In  laboratory herds it is possib le to arrange for m ilking to 
be carried out under sterile conditions so that no bacteria are transferred  from  
cow to cow at m ilking tim e. T h e  m ethods used  are tim e consum ing and expen­
sive and, therefore, cannot be practised  in  com m ercial herds econom ically. 
H owever a  sim ple and inexpensive routine has been devised which can 
reduce udder infection in the m ajority o f  herds by  50 per cent. T h is  cannot be 
accom plished overnight because the routine’s m ain effect is to reduce the 
num ber o f  new infections in  lactation. It  does not elim inate infections which 
are already established in the udder although it will reduce their effectiveness 
as sources o f  infection to other cows. T h e  elim ination o f  these infections will 
be  d iscussed  in the section which deals with infection o f  the dry udder. 
N evertheless a  reduction o f  infection, which o f  course im plies a  decrease in 
m astitis, indicates a rem arkable achievem ent and represents a  substantial 
advance in  dairy husbandry.

P r e v e n t i n g  th e  s p r e a d  o f  in fe c t io n .  Bacteria are spread  from  cow to cow 
at m ilking tim e by the things which touch the udder and teats i.e. hand, 
udder cloths and teat cups. V arious routines have been tried  over the years 
to try  to ensure that these item s are sterile bu t success has been lim ited. 
Su ch  routines have been successful only in  herds where m ilkers are highly 
skilled and are prepared  to pay  a great deal o f  attention to detail.

T h e  hands o f  m ilkers are usually  chapped and calloused, provide suitable 
hom es for bacteria and cannot be sterilised easily. Ideally  m ilkers sh ou ld  wear 
thin  rubber gloves w hich can be disinfected readily and so the spread  o f  
bacteria can be reduced substantially. U nfortunately, in  the A frican  context, 
rubber gloves are expensive, have a short life when used  by relatively un­
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skilled labour and therefore farm ers 
cannot afford to introduce their use. 
T h e  alternative, although not en­
tirely satisfactory, is to ensure that 
hands are thoroughly scrubbed  and 
disinfected at the beginning and 
end o f  m ilking. A  proprietary soap 
containing a m odern  sterilent such 
as hexachlorophine, is satisfactory. 
A t m ilking tim e each m ilker should 
have his own bucket o f  detergent/ 
sterilent (Section  11.2) solution 
m ade up to u dder wash strength. 
H ands should  be rubbed together 
vigorously in  this solution before 
and after each udder is touched. 
T h is  sm all chore takes little tim e to 

perform  and  becom es autom atic once the farm er in sists on it. I t  does not 
ensure that hands are m ade sterile bu t it does reduce the num ber o f  bacteria 
on them.

In  herds where m achine m ilking is practised  m any farm ers insist that teat- 
cup clusters are d ipped  in  a solution o f  sterilent after each cow is m ilked. In  
theory this procedure should substantially  reduce the num ber o f  bacteria 
transferred from  cow to cow. In  practise it is doubtfu l i f  cluster d ipp ing has 
the desired effect. In  the first place to  be effective the in side o f  the rubber 
teat-cup liner should  be com pletely covered by sterilent long enough to kill-off 
bacteria. M o st cluster d ipp ing techniques expose the rubber surfaces to  
sterilent for a few  seconds only whereas several m inutes are required. Secondly , 
to be effective the sterilent m ust be at the correct strength  recom m ended b y  
the m anufacturer. A s m ilking proceeds the sterilent becom es diluted an d  
looses its strength  and therefore its effectiveness. T h ird ly , rubber deteriorates 
relatively quickly in  the tropics so that its surface becom es irregular (cracks, 
spongy surface, etc.). Such  blem ishes harbour bacteria w hich are difficult, i f  
not im possible, to rem ove by  cursory d ipp ing in  sterilents o f  uncertain 
strength. T rad ition  dies hard  with som e dairym en and, fo r  those who in sist 
on  som e form  o f  cluster treatm ent after each cow is m ilked, the best m ethod is  
to  detach the cluster from  the m achine, attach its m ilk tu b e  to a w ater tap an d  
to  flush it through.

U d der cloths are the th ird  item  which can spread  bacteria at m ilking tim e. 
In  the interests o f  clean m ilk production (C hapter 11) statutory regulations 
u sually  specify  that the udder and  teats should  be w ashed clean before 
m ilking begins. M odern custom  decrees that a detergent/sterilent solution b e
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u sed  for this purpose. T h is  seem s to be an unnecessary expense. In  theory the 
procedure should  help to disinfect the udder. In  practise, unless the w ashing 
cloth is free from  bacteria and the w ashing solution is at the correct strength , 
an  udder cloth becom es a potent source o f  bacterial contam ination. T h is  
situation has been recognised for a num ber o f  years. Som e people try 'to  solve 
the problem  by having two cloths in  a bucket o f  w ashing solution and  u se  them  
alternately. In  this way each cloth is im m ersed in the sterilent for at least five 
m inutes after use. T h is  is not sufficient to sterilise the cloth (i.e. free it from  
bacteria) but it will reduce the num bers substantially  i f  the solution is at 
correct strength. Other farm ers provide individual udder cloths for their cows 
which are u sed  once and then sterilised by either boiling or steam ing after 
m ilking. T h is is the ideal system  but is too costly to operate in  the tropics.

A n  effective alternative to the ideal is available. F irst o f  all farm ers should 
try  to ensure that udders do not becom e excessively dirty. T h is  im plies am ple

bedding in  cattle kraals and that anim als lie dry in the rainy season. A  hard 
approach  route should  be built to the entrance o f  the m ilking shed otherwise 
this becom es extrem ely m uddy and udders are sp lashed or even som etim es 
dragged  through m ud. In  the dairy udders should  be w ashed w ith the bare 
hand while a gently-running hose p ipe is held between the fingers. V igorous 
rubb in g  will rem ove all caked m ud and faeces and leave the udder clean. It 
should  then be w iped with a d isposable paper towel which has been  wetted 
in  a bucket o f  sterilent. T h e  paper tow el should  then be gently squeezed free 
o f  m oisture and the sole o f  the udder and teats dam p-dried.
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In  rural areas w ater m ay often be in short supply  fo r p art o f  the year and  in 
any case m ay have to be carried  to the m ilking shed. H erds in  these areas 
will usually  be sm all. A  m odified, i f  som ew hat less satisfactory, system  m ust 
be  used. A bout h a lf  a gallon o f  water p er cow should  be u sed  to wash the udder 
with the bare hand. T h is water should  be thrown away when the udder is 
clean. T h e  u dder should  then be w iped with an  u dder cloth which has been 
standing in  a detergent/sterilent solution, the cloth should  then be squeezed 
free o f  m oisture and  the udder and teats dam p-dried . I f  this system  is follow ed 
carefully in  a sm all, hand-m ilked herd, there is a good  chance o f  keeping the 
detergent/sterilent solution up  to strength. Furtherm ore the cloth w ill be in  
the sterilent at least five m inutes before it  is needed fo r the next cow and 
should  be reasonably well freed from  bacteria.

T A B L E  16

T h e  e f f e c t  o f  a  h y g ie n ic  r o u t i n e  o n  th e  c o u r s e  o f  a  m a s t i t i s  o u t b r e a k
in  a  d a i r y  h e r d

Oct. Nov. Dec. Ja n . Feb. M ar. Apr. M ay

N o . cows in m ilk 53 49 54 63 63 60 62 63
N o . cows 

m astitis . .
with

6 5 11 19 14 8 4 4
N o . quarters 

m astitis . .
with

6 5 13 23 24 10 4 6

T h e  figures fo r m astitis in  O ctober and N ovem ber show  the usual am ount 
found in the herd. A  rap id  increase took place in  D ecem ber and January. 
F rom  7th to 23rd  February udders were w ashed with clean water then again 
with a sterilent solution. A fter each cow was m ilked the teat-cup cluster was 
d ipped  in a separate bucket o f  sterilent and the cow’s teats were im m ersed in 
neat sterilent. T h e  norm al antibiotic treatm ent for m astitis w as used  through­
out the entire period.

F ro m : Annual Report, 1957. N ational Institute for R esearch  in D airying, 
Shinfield, U .K .

W hen m ilking is over, irrespective o f  which o f  the above system s is chosen, 
each teat should  be im m ersed in  a teat disinfectant sim ilar to those advocated 
for use after m ilking. T h e success o f  a  hygienic routine which includes teat 
d ipping after m ilking is shown in  T ab le  16.

T h ere  is a  good  reason why em phasis is p laced  on teat disinfection after 
m ilking. So far  as we know infection takes place in  the intervals between 
m ilking and not during m ilking. C onsequently i f  teats are disinfected im m edi­
ately after m ilking and bacteria are either elim inated or substantially  reduced
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in  num bers, the chances o f  infection taking place are also reduced. U n for­
tunately the skin o f  teats is not always easy to disinfect because it m ay be 
cracked, chapped, carry w arts and indeed sores o f  all kinds. A ll o f  these skin 
blem ishes are places where bacteria can thrive and in which they are difficult 
to  kill with disinfectants. C onsequently , the greater the num ber o f  skin 
blem ishes the less effective any hygiene routine will be. F arm ers should  try to 
keep the skin o f  cow s’ teats as healthy as possib le but this is easier said  than 
done. M any claim s have been m ade about the efficacy o f  various udder cream s 
in  curing teat sores and in  keeping the skin o f  teats reasonably free from  
blem ishes. N evertheless there is insufficient in form ation available to enable 
anyone to specify a cream  or a com bination o f  cream  and chem ical which will 
im prove the condition o f  blem ished skin.

All that can be said  is to stress the im portance o f  the problem  and to enlist 
the advice o f  a veterinarian who has m ore experience than laym en. T h e 
sequence o f  events which lead to the outbreak o f  m astitis illustrated  in  T ab le  
16 was associated with an outbreak o f  teat sores. T h ese  arose during a cold 
w inter shortly after the cows had been m oved to a new paddock and their route 
to the cow shed had been changed. T h is  necessitated a walk through a lane 
w here m ud was so  deep that udders were trailed through it before and  after 
m ilking. Cow s were re-routed to avoid this and to ensure that the benefits o f  
the hygiene routine were not lost.

So  far as our lim ited knowledge goes, disinfectants are likely to help to 
reduce teat blem ishes to a  greater extent than ointm ents o f  various kinds. It  is 
often true that individual farm ers have rem edies which appear to give the 
desired  effect. In  herds where teat sores are not a problem , success with 
individual cases has been achieved. T h e  danger arises in herds where teat 
sores are prevalent, where ointm ents are introduced and where indifferent 
labour is em ployed. In  these circum stances ointm ents and their like m ay be 
applied  indiscrim inately, they m ay becom e contam inated from  m ilkers’ hands 
and  serve as a  vehicle for bacterial transfer. O intm ents should only be used 
fo r specific purposes. Q uite obviously i f  a  m odern routine is to be  adopted , 
w hich em bodies teat disinfection after m ilking, it is best not to sm ear all 
teats in ointm ent after m ilking. Otherwise, the teat d ip , which should  be the 
final operation after m ilking will not touch the skin and therefore cannot kill 
bacteria.

P r o t e c t i n g  t h e  d r y  u d d e r .  One o f  the m odern keys to the reduction o f  
m astitis in dairy herds is the protection o f  the dry udder from  infection by 
bacteria. T h ere  is a w ealth o f  evidence to show  that infections which arise in 
lactation often persist in  the dry udder until the next lactation. Furtherm ore
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m any new infections occur during the dry period  (F igu re  9). N o  m atter when 
these infections occur they are a  com m on cause o f  m astitis when the cow 
calves again.

100 J

1 2 3 4 5
A g e  o f  C o w s  ( i n  la ctations)

F I G .  9. I N F E C T I O N  I N  T H E  D R Y  P E R I O D .

'  C o w s  in fe c te d  at d r y in g  off.

N e w  in fe ctio n s  i n  the d r y  p e rio d .

(Based on data from 470 cows. Source: An. Rep. N at. Inst. Res. Dairying 1964)
Records from  50 herds exam ined in  E n glan d  show that the udders o f  about 

50 per cent o f  all cows are already in fected at drying off. A bout 25 per cent 
o f  all cows contract new udder infections in the dry period. Som e o f  these old 
and new infections disappear o f  their own accord but, at calving, about 60 per 
cent o f  all cow s are still infected. M any o f  these cows are likely to develop 
m astitis and all are sources from  which bacteria can sp read  to other cows. 
T h is  m ust b e  prevented i f  m astitis in  lactating cows is to be reduced.

U d d er in fection present in  dairy cows, either throughout the dry  period 
or arising in  the dry period, reduces m ilk yield after calving. T h e yield o f  an  
in fected quarter m ay be reduced by 35 per cent on average. H owever i f  the 
infection has been present from  the end o f  one lactation to the beginning o f  
another, y ield  m ay be depressed  by 48 p er cent. O n the other hand i f  the 
in fection has been elim inated during the dry period , the depression in  m ilk 
yield o f  a quarter m ay be about 10 p er cent. In  term s o f  lactation yield p er 
cow this m eans that i f  one quarter has been infected throughout the dry 
period, m ilk yield  can be reduced by as m uch as 10 p er cent. I f  two quarters 
have been in fected  then a loss in  yield o f  up  to 20 per cent can be expected. 
T h ere  is every reason, therefore, why farm ers should  try  to  reduce infection 
in dry udders.
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T h e  proportion o f  cows in fected at calving can be reduced by approxi­
m ately 75 per cent i f  a com bination o f  antibiotic therapy and teat disinfection 
is  carried out at the end o f  lactation. T h is  treatm ent is not a m astitis control 
system  in  itse lf. I t  m ust be  u sed  in conjunction with an  effective hygiene 
system  in  lactation otherw ise cows rapidly becom e re-infected. T h e  success o f  
the system  is  due to reduction o f  new infection and to the elim ination o f  
estab lished infection in  the dry udder. In  lactation cowm en detect less than 
h a lf  o f  the infections present. Consequently even i f  antibiotics could be  used  
successfully  to elim inate these, m any w ould rem ain throughout the dry 
period  and  into the next lactation. T h e  advantage o f  treatm ent w ith anti­
b iotics at drying o ff is that all infections are attacked, only one in fusion  is 
necessary, m ilk is not contam inated and the antibiotic can act for a  longer 
tim e than in  lactation because it is not m ilked out.

F arm ers should  consult their veterinary surgeons on  treatm ent routines. 
T h ey  should be carried out on  the day o f  drying o ff after the last m ilking has 
taken place. A  routine that has proved effective i s :

1. A rrange for cows to give no m ore than 10 lb . o f  m ilk a day before drying 
off. T h is  can be achieved by reducing food and restricting water i f  
necessary.

2. S top  m ilking abruptly— this is the quickest way to dry o ff and causes no 
harm  i f  yield has been reduced.

3. C lean teats thoroughly with an udder disinfectant. In fuse each quarter 
with an antibiotic recom m ended by the veterinarian.

4. D ip  teats in an approved disinfectant at teat dip strength.

5. W atch for signs o f  sw elling in  quarters. T h e  udder should shrink after a 
few days.

6. R eport abnorm alities to the veterinarian. I f  he cannot com e at once, 
strip  out the affected quarter, in fuse an antibiotic as before and dip the 
teat in disinfectant again.



11.0 Producing Clean Milk

T h e  m ilk which a baby sucks from  its m other’s breast is clean and whole­
som e. It  is the sam e for the c a lf  and when people buy m ilk to drink they too 
expect it to be  clean and wholesom e. In  this sense “ clean”  m eans free, or 
alm ost free, from  bacteria. M ilk  in  the healthy udder is  clean and  it  only 
becom es “ unclean” , or contam inated by bacteria once it  leaves the udder. 
Bacteria are foun d everywhere— on the skin and  hair o f  the cow, on the 
m ilkers hands and clothes, on dairy  utensils and in  m ilk containers. One o f  the 
m ost im portant sources o f  m ilk contam ination is failure to  clean and sterilise 
m ilk containers. C arefully p lanned  cleaning routines m ust be  carried out day 
by day by dairy sta ff to m ake sure that clean m ilk is offered for sale by dairy 
farm ers. T h is  aspect o f  dairying is known as “ dairy hygiene”  and  is the 
sub ject o f  the sections which follow.

11.1 BACTERIA IN MILK
S o u r i n g  B a c t e r i a .  T h e m ost com m only foun d bacteria in  m ilk are those 
which cause souring (Section  1.10). W arm  m ilk provides them  w ith an ideal 
environm ent in which they can grow  and reproduce in 20 m inutes. T h is is an  
astonishing rate o f  grow th when com pared with about four years for cattle 
and  16 years fo r hum ans. A t this rate one bacterium  can develop into m illions 
in  24 hours an d  so cause m ilk to turn  sour. In  such  circum stances the m ilk is 
said  to have a “ poor”  keeping quality.

K e e p i n g  q u a l i t y  t e s t .  A  count o f  the num bers o f  bacteria in m ilk gives a 
good idea o f  how long it is likely to keep (at a certain tem perature). A s count­
in g takes a long tim e a sim ple test is u sed  to give a quick “ estim ate”  o f  the 
num bers o f  bacteria present. T h is  is known as the “ m ethylene blue test” . 
M ethylene b lue is a dye which loses its colour when oxygen is rem oved from  
it. W hen added  to a sam ple o f  milk which contains large num bers o f  bacteria 
the colour is  lost quickly because actively grow ing bacteria use large quan­
tities o f  oxygen. Sim ilarly the colour is lost slowly when there are few bacteria 
present.

K e e p i n g  q u a l i t y  p a y m e n t s .  T h e  methylene blue test may be used to  
encourage the production o f  clean m ilk. F o r exam ple a dairy authority m ight 
decide that a  m ethylene blue reduction tim e o f  three hours in sum m er an d  
four hours in  winter indicated that m ilk was o f  satisfactory keeping quality  
for hum an consum ption. A  bonus o f  ^d . a  gallon could  then be offered fo r
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each h a lf hour above these tim es that it takes for the dye to lose its colour 
while below  these tim es J d .  a gallon could be deducted in  a  sim ilar way. 
T h is  system  is practised  in R hodesia where the m axim um  paym ent o f  deduc­
tion  for keeping quaity has been fixed at 2d. a gallon. W here m ilk is o f  very 
poor quality the collecting dairy usually refuses to accept the m ilk an d  then it 
is returned to the farm er.

H a r m f u l  b a c t e r i a  in  m i lk .  Cow s m ay becom e infected with tuberculosis 
in the udder and shed these bacteria in their milk. T h ey  m ay becom e infected 
from  other cows or from  infected persons who handle cattle. Both dairy 
cows and dairy workers should  be tested  from  tim e to tim e so that this 
d isease m ay be controlled. U n dulant fever in  m an results from  infection 
with the bacteria which causes contagious abortion in  cows (C hapter 12). 
M an y other harm ful bacteria occur in  m ilk but they usually enter the m ilk 
after it has left the cow. Som e o f  these cause fevers (diphtheria, scarlet, 
typhoid  and paratyphoid  fevers) and som e cause severe stom ach disorders 
(diarrhoea, gastro-enteritis and dysentry). Other bacteria can cause undesirable 
flavours and others a physical change in  m ilk which dairies refuse to accept. 
H arm ful bacteria, which enter m ilk after it has left the cow, m ay com e from  
the droppings o f  infected cattle or from  dirty water used  in  the dairy or from  
the hands o f  an  infected hum an.

C lean m ethods are necessary at every stage in  the production o f  m ilk. T h e  
possib ility  o f  the dairy refusing to accept m ilk and the bonus available in  som e 
countries m akes it well worthwhile for the farm er to produce clean m ilk. A t 
the sam e tim e it is his duty  to produce a clean and  wholesom e product.

W a t e r  s u p p l i e s .  A n am ple supply  o f  clean water is essential for the p roduc­
tion o f  wholesom e m ilk from  the dairy farm . In  this sense “ clean”  m eans free 
from  pollution by bacteria which cause disease or undesirable changes in 
m ilk. In  general, surface water cannot be considered to be free from  con­
tam ination. I f  this is the only source then it m ust be purified by bo iling, 
chem ical disinfection or filtration before use. Su ch  treatm ent is laborious on 
the farm  and experience all over the world has show n that even m odern  
purifying plants can break down and result in outbreaks o f  typh oid , cholera 
and  other diseases.

T h e  safest course is to use water drawn from  a borehole because such  water 
has usually  been filtered and so purified through soil and  rock on  its way 
underground. W here the cost o f  a borehole cannot be m et a sim ple well 
provides the next best source o f  water. Sources o f  contam ination sh ou ld  be 
set a distance away from  the well, i.e. privies, cesspools, m anure heaps and so 
on. H owever the m ost com m on m ode o f  pollution is through the top o f  the 
well. T o  prevent this a raised , w ater-tight p latform  m ade o f  concrete should  be
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built to extend from  4 }  to 6 feet all round the well. Its  surface m ust slope  
away on all sides to prevent the soil becom ing soaked around the top six  feet 
o f  the well lining otherwise seepage into the well occurs. A  further protection 
against seepage can be given i f  the top six  feet o f  the well lining is m ade 
waterproof. F in ally  a protecting wall about three feet high should be bu ilt 
around the well which m ust be covered effectively.

11.2 CLEANING METHODS
In  spite o f  the w ide occurrence o f  a large variety o f  bacteria m any dairy  

farm ers produce clean m ilk day by day. M any different system s are followed 
but success does not depend on com plicated routines, expensive equipm ent 
or a great deal o f  skill. Each  farm er m ust get a cleaning routine m ade out for 
his own dairy system  by the local advisor. T h e  farm er should  have the cleaning 
routine dem onstrated to him and he should carry it out h im se lf in front o f  the 
advisor so that he understands exactly what has to be done. H e should then 
write out each step  in the cleaning routine so  that he can refresh his m em ory 
when needed. I f  he em ploys labour he m ust explain  and  dem onstrate the 
system  so that sta ff  know what to do. A fter this he should  arrange that 
certain jobs are done at certain tim es o f  the day so  that he can supervise the 
critical stages from  tim e to tim e.

C le a n i n g  th e  c o w . U d der w ashing was described in Section  10.6. Farm ers 
should try to prevent udders from  getting dirty  in  the first place. In  winter, 
when cows are kraaled  for part or all o f  the day, the kraals should  be kept clean 
by spreading veld  hay each day. T h is  will reduce the am ount o f  dung on 
udders and save tim e at m ilking. In  the rainy season  cows should  be kept away 
from  m uddy paddocks and be given a hard approach  road  to the dairy to 
reduce the am ount o f  m ud they pick up. A  concrete collecting yard  greatly 
helps to reduce the am ount o f  d irt carried into the dairy. U dders should  be 
kept free o f  hair because this becom es caked w ith dirt w hich is difficult to 
rem ove. W here hand m ilking is practised  it is wise to clip  hair from  both 
udder and flanks to prevent it falling into the m ilk as a resu lt o f  the m ilker’s 
m ovem ents. A fter each m ilking udder cloths m ust be rin sed  in clean water 
and then w ashed in  a sterilising solution and hung out to dry. Once a day 
they should be either boiled or steam ed to m ake certain that bacteria are 
killed.

C l e a n i n g  m a t e r i a l s .  A  great deal o f  dirt including bacteria can be rem oved 
from  equipm ent by m eans o f  clean water, a  scrubbing bru sh  and what is 
known in  som e parts o f  the world as “ elbow grease” . B ecause milk fat becom es 
deposited on dairy  equipm ent it is best to use a hot solution o f  a detergent (i.e.
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cleaning agent). H ousehold  soap is the m ost com m only used  detergent in  the 
whole o f  A frica but it form s a scum  in  hard  w ater which can be difficult to 
rem ove and is not recom m ended for cleaning dairy utensils. T h e  cheapest 
detergent for general use in the dairy is ordinary w ashing soda and it form s the 
basis o f  several com m ercial com pounds. F o r equipm ent ih  good repair a 
thorough scrub in a hot solution o f  w ashing soda m akes equipm ent clean in 
norm al circum stances. U nfortunately norm al wear creates scratches on m etal 
containers from  which bacteria cannot be rem oved by the hot scrub  routine. 
A gain , circum stances are not always norm al and som e dairies are liable to 
heavy contam ination o f  m ilk spoiling bacteria. C onsequently there are m any 
com pounds on the m arket which com bine a detergent w ith a  sterilent or 
sanitizer. T h ese  m odern  sterilents are very useful because they kill bacteria 
rap idly , leave no taints or flavours behind and do not lose their pow er through 
storage. F or several years quarternary am m onium  com pounds (Q .A .C ’s) have 
been used extensively and m ore recently “ iodofors”  have been introduced. 
Both o f  these com pounds are satisfactory provided they have passed  the tests 
o f  a Bureau o f  Stan dards (U .K . or R . o f  S .A .).

B r u s h e s  a n d  b r u s h i n g .  T h ese  m ust be in  w orking order because their job 
is to  scrub away dirt and bacteria. E ach  m ilking m achine m anufacturer 
supplies set o f  brushes specially designed to fit the shape o f  their own teat 
cup liners and bore o f  their own m ilk tubes. Brushes should  be u sed  according 
to the m aker’s instructions and renewed at frequent intervals otherwise they 
will not clean effectively.

11.3 CLEANING DAIRY UTENSILS
T h ese  item s consist o f  m ilking pails, cans and buckets, forem ilk cups, 

udder w ash pails, udder cloths, cooler, strainer, lid s, i.e. everything except 
the rubber parts o f  m ilking m achines. Im m ediately after the m orning m ilking 
all these item s m ust be  rinsed in  cold water to prevent m ilk drying on the 
surfaces and so m aking cleaning m ore difficult. T h ey  should then be scrubbed 
in a hot solution o f  detergent— hot m eans as hot as the hand w ill bear. T h e  
utensils should  be rinsed  again and steam ed in a chest for 10 m inutes after the 
tem perature has reached 200 °F . (93 °C .). I f  it is not possib le to raise the 
tem perature to 2 0 0 °F . then the equipm ent m ust be steam ed for a longer tim e, 
e.g. 15 m inutes at 190 °F ., 20 m inutes at 180°F . and so on. W hen steam ing is 
com pleted the utensils m ust be set aside to dry upside dow n in  a dust free 
room . D irty  m ilking equipm ent is the com m onest source from  which bacteria 
spoil m ilk so that correct sterilising in  the steam er is o f  great im portance. 
A fter the evening m ilking the detergent can be replaced by  a detergent/
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sterilent and steam ing om itted. W hen this is done the hot solution m ust be at 
the strength recom m ended by the m aker for this purpose. I f  there is any 
doubt about the w ater’s freedom  from  bacteria then the cold rinse should be 
om itted and equipm ent stood to dry. Before use utensils should be rinsed  
with the detergent/sterilent at the m anufacturer’s recom m endation for

P L A T E  4. C le a n in g  a m ilk  can w ith  a c h e m ic a l s o lu tio n .
T h e  ins id e  o f  th e  can a n d  l id  is s c ru b b e d  v ig o ro u s ly  w ith  a h o t  de te rge n t/  
ste rile nt. (Photograph by courtesy o f The Rhodesian Farmer.)
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rinsing. I f  a  steam  chest is not available the utensils should  be boiled  for 10 
m inutes after the water in  the boiler has begun to bubble.

Som e farm ers neither boil nor steam  and  produce clean m ilk by relying on 
detergent/sterilents alone. T h e  procedure is to rinse in  cold water, b ru sh  well 
w ith hot detergent/sterilent and leave im m ersed for 3 m inutes. A n  occasional 
brush ing is given to parts which are not com pletely im m ersed (Plate 4). Single 
cans can be treated  in this way but i f  there are several cans the job  w ould take 
too long. In  such  circum stances rinse cans, pour one gallon o f  hot solution 
into each, scrub the in side and lid , stan d  for 30 m inutes shaking the solution 
around the walls and brush ing the lid  from  tim e to tim e. D rain  and  allow to 
dry, store in  a clean place until needed and rinse with solution at rinse 
strength before use.

C ans show ing rust are extrem ely difficult to sterilise and should  be re­
tinned or throw n away. In  areas where water is hard  m ilkstone m ay build  up 
and  harbour bacteria. I t  can be rem oved from  tim e to tim e by a com m ercial 
“ rem over”  or by im m ersing the equipm ent for 15 m inutes in  a hot \  per cent 
phosphoric acid solution. A  rinse should follow.

D airy  w ash troughs can becom e heavily contam inated. T h ey  should  have 
no seam s and  should  be scrubbed  thoroughly each week with a hot detergent/ 
sterilent solution.

11.4 CLEANING MILKING MACHINES
T h e  rubber parts o f  m ilking m achines are difficult to clean because they do 

not have sm ooth surfaces from  which dirt and bacteria can be rem oved 
easily. T h ese  surfaces deteriorate (grow worse) from  the tim e the rubber is 
m anufactured and  the process is speeded  up by fat which ru bb er readily 
takes in  from  milk. A  spongy surface develops in which bacteria thrive and 
from  which they are difficult to rem ove. N orm al brush ing in  detergent/ 
sterilents is not good  enough to rem ove bacteria while boiling an d  steam ing 
both  speed  up  the deterioration o f  rubber. M ilking m achine rubbers are 
expensive thus m eans o f  sterilising which help to prolong their life will be 
described.

A  com m on system  consists o f  the lye-rack where the cluster an d  long milk 
tubes are flooded with a chem ical solution between m ilkings, (Plate 5). After 
rinsing the parts are im m ersed in a hot detergent solution and brushed  with 
the correct brushes supplied  by the m ilking m achine m anufacturer. T h ey  are 
then arranged on the lye-rack and the tap  opened to allow flooding to take 
place. T h e  cheapest and  best “ lye”  is a 2 \  per cent solution o f  caustic soda
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but a  detergent/sterilent can be u sed  successfu lly  provided the rubber is not 
too old. I f  old  it becom es cracked as well as spongy and  caustic soda does the 
best cleaning job . A gain  these chem icals help to rem ove fat from  rubber and 
so  increase their w orking life.

P L A T E  5. T h e  ly e -ra c k .
A f te r  r in s in g , th e  te a t-c u p  assem bly a n d  lo n g  m ilk  tube  are a rra n g e d  
o n  the  rack  a n d  flo o de d w ith  lye .

{Photograph by courtesy o f The Rhodesian Farmer.)
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P L A T E  6. T h e  im m e rs io n  syste m  o f  c le a n in g  m ilk in g  e q u ip m e n t.

T o p :  T h e  c o m p le te  e q u ip m e n t o f  ru b b e r  b in  c o n ta in in g  caustic  soda 
s o lu tio n , m e ta l basket a n d  m ilk in g  m a c h in e  pa rts .

C e n tre  le ft : P re p a rin g  fo r m ilk in g — th e  basket b a la nced to  a llo w  surplu s  
s o lu tio n  to  d ra in  in to  the b in .

C entre  m id d le : T h e  basket a n d  contents h o sed w it h  w a te r b e fo re  assem bly. 

C entre  r ig h t :  A f t e r  m ilk in g  the  c lu s te r is rin s e d .

B o tto m  le ft :  T h e  lin e r  o n  th e  r ig h t  has be en taken o ff te n s io n  a n d  the  sho rt 
m ilk  tu b e  fo rc e d  in to  th e  m e ta l te a t-c u p  she ll so th a t th e  s te rile n t can 
s u rro u n d  th e  lin e rs .

B o tto m  m id d le : L o n g  m ilk  tubes a rra n g e d  o n  r is in g  s p ira l at s ide o f  basket 
to  enable s te rile n t to  bathe tu b e  w ith o u t  a ir -lo c k s  fo rm in g .

B o tto m  r ig h t :  C a n  lid s  w it h  r u b b e r  gaskets in  basket a n d  basket im m e rs e d  in  
ste rile nt.

(Photograph by courtesy o f A lfa  Laval.)
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I m m e r s i o n  c le a n in g .  T h is m ethod is cheap to run , labour saving, effective 
and alm ost foolproof. It  was designed for plants where m ilk goes direct from  
cow to 10 gallon can. W ith this system  there are a m inim um  o f  m achine parts 
to be cleaned, i.e . teat cup cluster, long air and m ilk tubes and can lid  with its 
rubber gasket. A ll m etal parts m ust be m ade o f  stain less steel. W hen m ilking 
is com pleted all m achine parts m ust be flushed with cold water and gross d irt 
brushed  off. T h e  parts are then arranged into the wire basket as shown in  
Plate 6 and the basket low ered gently into the rubber b in  which contains a 
2 \  per cent solution o f  caustic soda. A  few m inutes before the next m ilking 
begins the basket is stood to drain, placed on the floor and the contents 
w ashed down w ith water. T h ey  should then be transferred  to a sod ium  
hypochlorite solution (400 p .p .m .) which helps to neutralise the caustic. I f  
this is not available either clean water or a solution o f  tropical chloride o f  lim e 
will do.

L o o k in g  a f t e r  r u b b e r .  W hatever system  o f  cleaning is u sed  it is wise to have 
two sets o f  ru bb er parts for each m ilking m achine. W hile one. set is in  use the 
other should  be soaking in  a 5 p er cent solution o f  caustic soda. T h e  sets 
should  be changed every week— those com ing from  a seven day soak should  
be boiled in  the 5 per cent caustic solution for 10 m inutes before rinsing and  
re-assem bly. C are  m ust be taken whenever caustic soda is u sed  because it can 
burn  skin. N o  harm  should occur i f  workers rin se their hands whenever they 
touch caustic soda solutions.

R ubber p arts m ust be renew ed each six  m onths in  w arm  clim ates (or once 
a year i f  two sets are used) because deterioration is m ore rap id  than in  tem ­
perate zones. A  good time to change is at the beginning o f  Septem ber when air 
tem perature is beginning to rise.
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11.5 MILK STRAINING AND COOLING
In  hand m ilked herds it is necessary to strain  or clear m ilk by passing it 

through either a  fine-m esh sieve or cotton gauze filter. T h e  process rem oves 
so lid  m atter (dirt, soil, hair, etc.) from  the m ilk but does not affect the num ber 
o f  bacteria in  it. Strainers are not generally u sed  in m odern m achine m ilking 
installations.

A bove 55 °F . (12 °C .) bacteria begin  to m ultiply rapidly and the keeping qual­
ity o f  m ilk is reduced correspondingly. M ilk  should be cooled to 5 5 °F . or 
lower as soon as possib le to enable it to stay  sweet for three to fou r days. 
Farm ers are obliged to provide a refrigerated cooling p lant to do this. Because 
dairying in rural areas is likely to be in the hands o f  farm ers owning only a few 
cows, cooling on the farm  will be beyond their finances. C onsequently  any 
plans to begin  m ilk production  and so im prove consum ption in  rural areas 
m ust be based  on local processing plants. Som e success in  this respect has 
been achieved in  w arm  clim ates in  other parts o f  the w orld. In  such  situation 
it cannot be em phasised too strongly that refrigerated  cooling can only 
prolong the keeping quality o f  m ilk which is already clean. It  can never take 
the place o f  clean m ilk production at any o f  the stages through which m ilk 
passes from  the producer to the consum er.

11.6 TAINTS IN MILK
M ilk has a characteristic flavour o f  its own and a  sam ple which departs 

from  this sufficiently to be objectionable is said  to be tainted. Such  m ilks are 
rejected by m ilk collecting depots and  so are a  direct loss to the farm er.
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T ain ts m ay be due to flavours in  particular foods which reach the m ilk by way 
o f  the anim al’s b lood stream . T ain ts o f  this kind are not encountered fre­
quently in  C entral A frica although poorly ferm ented silage and certain veld 
w eeds can be responsible. T h e  com m onest source o f  taints are bacteria which 
are found in  poor water supplies and on im properly cleaned equipm ent. 
C entral A frica has a special problem  in this respect. Experim ents carried out 
on the U niversity  C ollege F arm  and others in  the R iversdale area show that 
“ psychrophilic”  bacteria are com m on. T h ese  m icro-organism s are able to 
grow  at the tem perature o f  refrigerated m ilk so  that m ilk cooling (Section 
11.5) does not prevent their m ultiplication. M an y o f  these bacteria, which 
produce taints an d  other spoilage o f  various kinds, grow  freely in soil. In  
consequence they are often found in  water. Even  bore-hole water can becom e 
contam inated w ith soil bacteria. T h is is m ost likely to occur during the rains 
in  Central A frica. H ence the need for care in  rinsing dairy utensils (Section 
11.3).

M ilk  has a great power for taking up odours and for this reason should not 
be allowed to stan d  uncovered in  places where there is an  odour o f  any kind 
Fresh  paint and  carbolic disinfectants are com m on sources o f  trouble. Foods 
with a  strong sm ell should not be offered near to the dairy and this is o f  
particular im portance in hand-m ilked herds. T ain ts as a  resu lt o f  illness are 
described in  C hapter 12.
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I f  cattle suffer from  d isease o f  any kind we cannot expect them  to do well, 
therefore, disease in  cattle is an  expensive luxury which practical farm ers 
cannot afford. Farm ers know exactly the cost o f  disease by w ay o f  a dead 
anim al or a bill from  a veterinary surgeon. It  is less easy to guess the cost o f  
slow  growth in young stock, reduced m ilk yield and losses which result from  
reproductive troubles. T h e  cost o f  d iseases as a whole in  A frica is probably  
som e S100 m illions each year— an astonishing w aste o f  resources.

T h e  w orst d iseases are caused by “ m icro-organism s” . Som e enter the 
body through the natural openings, som e through w ounds and som e enter as 
a result o f  bites by ticks and flies. Once inside the body either germ s or other 
parasites begin  to m ultiply rapidly. Som e produce poisons, som e destroy 
certain parts or organs o f  the body and som e cause irritation. D iseases vary 
a great deal in  the effect they have. Som e cause death in a very short time 
(e.g. A nthrax), others cause severe debility  or feebleness which m ay end in 
death (e.g. Redw ater), while others interfere with an organ or destroy it 
(e.g. M astitis).

It  is easier and cheaper to keep anim als free from  disease than to try to cure 
them  when they are sick. T h e  healthy anim al is best able to fight or resist 
disease when it com es. A nim als weakened by poor feeding and m anagem ent 
usually  fall sick easily. T h u s  farm ers m ust m ake sure that their anim als are 
properly fed  so that calves keep grow ing and older anim als do not lose weight.

A  fu ll account o f  all the diseases which cattle m ight contract cannot be 
given in  a m anual o f  this kind. Suggestions for further reading are given in 
the book list. T h e  purpose  o f  this chapter is to describe the m eans by  which 
the farm er can prevent the occurrence o f  the com m on diseases in  his dairy 
cattle.

12.1 DISEASES CARRIED BY INSECTS
M any com m on diseases are carried to cattle by insects such as ticks and 

flies. Som e o f  these bite so fiercely that anim als becom e worried and so  do not 
eat all o f  their food. T h e  w ound left from  the bite attracts blow-flies and it is 
from  their eggs that screw -w orm s develop. T h e  m ore im portant d iseases are 
described in T ab le  17.

T h e  tsetse fly is p robab ly  the m ost dangerous fly in  A frica. It  carries a 
d isease called trypanosom iasis (nagana in  cattle, sleeping sickness in  m an). 
T se tse  fly is found in betw een four and five m illion square m iles o f  the

126
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Disease 
E a s t C o ast 
feve r 
( T h e i le r -
iosis)

G a l l -
sickness
(A n a -
plasm osis)

R e d w a te r

H e a rtw a te r

S w e a tin g
sickness

T r y p a n ­
osom iasis
(N a g a n a )

S c re w w o rm

TABLE 17
Som e d iseases carr ie d  by ticks and flies

C a r r ie r
B r o w n
tic k

B lu e
tic k

B lu e , b ro w n  
a n d  re d  
ticks

B o n t  tick

Sym p to m s a n d  control
Parasites in  in fe cte d  a n im a ls  attack a n d  d e stro y b lo o d  
cells. E a r ly  s y m p to m s  m a y  pass u n n o tic e d . T e m p e r a t u r e  
rises to  107° F .  T h e  m u z z le  becom es d r y ,  saliva is 
p ro fu se  a n d  tears are she d. T h e  a n im a l becom es d u ll  
a n d  listless a n d  keeps a w a y f ro m  th e  h e rd . A  d ia rrh o e a  
de velo ps w h ic h  is t a r ry  a n d  s lim y . G la n d s  in  fro n t o f  
th e  s h o u ld e r a n d  i n  th e  g ro in  b e c o m e  s w o lle n . E v e n tu a lly  
b re a th in g  becom es la b o u re d , th e  a n im a l th in  a n d  w e a k , 
lies d o w n  a n d  dies w h e n  f r o t h  m a y  issue f ro m  th e  
n o strils . T h e r e  is n o  c u re  fo r  th is  disease. D ip p in g  e v e ry  
3 -7  days is ne ed ed to  c o n tro l these ticks.
Parasites attack re d  b lo o d  cells, b o d y  te m p e ra tu re  rises 
(105° F  +  ) ,  an ae m ia de velo ps a n d  flesh in s id e  n a tu ra l 
o p e n in g s  o f  b o d y  becom es pa le  a n d  f in a lly  y e llo w . 
C o n s tip a tio n  is m a rk e d , lack o f  a p petite  de velo ps, flesh 
is lo st a n d  m ilk  y ie ld  falls . D e a th  m a y  o c c u r at th is  stage 
b u t  a n im a ls  w h ic h  s u rv iv e  m a y  d ie  la te r o f  anaem ia a n d  
weakness. T h e r e  is n o  tre a tm e n t fo r  t ic k b o rn e  g a ll -  
sickness. S ic k  a n im a ls  ne ed ca re fu l n u rs in g , gree n fo o d  
a n d  tre a tm e n t fo r  c o n stip a tio n . B lu e  ticks are c o n tro lle d  
b y  d ip p in g  at 14 d a y  in te rv a ls .
Parasites d e stro y re d  b lo o d  cells c a u s in g  anaem ia a n d  
fe v e r. T h e  s y m p to m s  are s im ila r  to  those o f  G a ll-s ic k n e s s  
except th a t the  u r in e  is  pale re d . C o n s tip a tio n  is c o m m o n  
a n d  so is h a rd  d r y  d u n g  w h ic h  is u s u a lly  y e llo w -b r o w n  
in  c o lo u r. B a d ly  affected a n im a ls  u s u a lly  die . V a rio u s  
tre atm e nts  are ava ilable  a n d  g iv e n  p r o m p t ly  p re v e n t 
deaths a n d  serious loss o f  m ilk  y ie ld . (S e e  F ig .  4 ) .  
C a tt le  b o r n  in  r e d -w a te r  areas u s u a lly  be com e in fe cte d  
a n d  d e ve lo p  resistance w h e n  calves. C o n tr o l consists o f  
re g u la r  d ip p in g  a n d  th e  use o f  p re v e n tiv e  vaccin e  o n  
m a tu re  cattle.
V it a l  orga ns o f  th e  b o d y  are attack ed, a h ig h  te m p e ra tu re  
fo llo w s  a n d  n e rv o u s  s y m p to m s  o fte n  ap pea r, e .g . ja w  
m o v e m e n t, m u sc le  t w itc h in g , b l in k in g  eyelids, s h iv e rin g , 
w a lk in g  in  circ le s, etc. F in a l ly  th e  a n im a l goes d o w n  w ith  
head p u lle d  ba ck  a n d  m akes je rk y  m o v e m e n ts  w ith  stiff 
legs. P r o m p t  tre a tm e n t is essential a n d  ra p id  re c o v e ry  
m a y  take place as a re s u lt o f  th e  use o f  a n tib io tic s . 
F re q u e n t  d ip p in g  (5 -7  d a ys ) is necessary to  c o n tro l th is  
tic k .

B o n t -
le gge d
ticks

T s e ts e  fly

C a tt le
b lo w f ly

C a lv e s  u p  to  9 m o n th s  o f  age m a y  be affected in  J a n . -  
M a r c h .  T h e  s k in  becom es m o is t a n d  sticky , h a ir  is lo st 
a n d  th e  m o u th  a n d  eyes be com e s w o lle n . A  h ig h  te m ­
p e ra tu re  m a y  d e velo p  a n d  som e calves die . C a lv e s  need 
carefu l n u rs in g  a n d  v e te rin a ry  a tte n tio n . F re q u e n t  
d ip p in g  a n d  h a n d  dre ssin g  helps to  c o n tro l these ticks.

Parasites attack th e  b lo o d  a n d  a fe v e r develops le ad in g  to  
anaem ia, w a s tin g  a n d  e x h a u s tio n . T h i s  general w eak­
e n in g  leads to  d ro w s in e s s ; signs o f  paralysis m a y  appear 
in  the  h in d -q u a rte rs . P r o m p t  tre a tm e n t b y  a v e te rin a ria n  
u s u a lly  leads to  re c o v e ry . T h e  o n ly  c o n tro l is to  de stroy 
th e  tsetse fly .

T h e  fly  la ys eggs in  w o u n d s  o f  a n y  k in d . E g g s  h a tc h  a n d  
th e  m agg ots  en te r d e e p ly  in to  flesh o f  a n im a ls. A  s w e llin g  
de velo ps m a d e  o f  m agg ots  a n d  b lo o d . W ith o u t  tre a tm e n t 
m o re  blo w flie s  are a ttra cte d  a n d  a serious w o u n d  d e ­
velo ps. C o n t r o l  consists o f  re g u la r  in s p e c tio n  o f  th e  
cattle a n d  tre a tm e n t o f  a ll w o u n d s  w ith  p ro p rie ta ry  
rem ed ie s. R e g u la r  d ip p in g  aginst tick s  helps to  c o n tro l 
s c r e w -w o r m  because t ic k -b ite s  are th e  m ost c o m m o n  site 
o f  attack.
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tropics and m ost o f  this is therefore closed to successful anim al husbandry.
T ick s are the m ost troublesom e insects which farm ers have to control 

because they are responsible for carrying several serious d iseases to cattle. 
T h e  principal d iseases are redw ater, gall-sickness, heartwater and E ast C oast 
fever. T h e  fem ale tick lays eggs on the ground which hatch in thousands. T h e  
young clim b blades o f  grass or shrubs so that they can attach them selves to 
passin g  anim als. Som e kinds o f  tick can then com plete their lives on one 
anim al or “ host”  but need to  be attached for three weeks to do so. Others 
need two and others three hosts in which to reach the adult stage. T h e  latter 
drop to the ground after five or six  days on each host. T o  “ control”  or reduce 
the num ber o f  ticks they m ust be rem oved from  their hosts often enough to 
prevent egg-laying. T h u s for som e ticks control m easures are necessary every 
14 days and with others control is necessary each five to seven days. A  list o f  
the im portant ticks is given in  T ab le  17 together with the d iseases they carry 
and  the d ipping interval recom m ended for their control.

T h e  best m ethod o f  tick control is by  d ipp ing or spraying cattle with a 
liqu id  which kills ticks. M o st frequently a dip tank is u sed  (Plate 7) into which 
cattle p lunge, sw im  a short distance and then walk out at the opposite end. A  
m ore m odern developm ent is the spray  race. H ere d ip  from  a sm all tank is

P L A T E  7 . C a ttle  g o in g  t h ro u g h  a d ip  tank.
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pum ped under pressure through holes in  p ipes set in a covered section o f  the 
race. In  both m ethods cattle are thoroughly soaked in dip which will kill ticks 
i f  it is at the correct strength. T anks m ust be carefully sited  and constructed 
to prevent the entrance o f  storm  water which reduces the strength, and  
therefore the value, o f  the dip. Sp lash  walls should be provided together with 
a drainage race to ensure that little dip is w asted. Several chem icals can be 
u sed  as dips today, whereas, at one tim e arsenic was com m only used. A lthough 
arsenic cannot be used  in the spray race because o f  the danger o f  poisoning, 
the race has an  advantage over the tank. A  relatively sm all quantity o f  chemical 
is needed for a spray race com pared with what is needed for the dip tank. 
C onsequently it is m uch easier to use different chem icals in turn and so im prove 
tick control.

W hen neither dip tank nor spray race is available d ip  can be sprayed on 
cattle by m eans o f  a hand pum p (Plate 8). F or success this m ethod needs great 
care and attention. It is laborious and therefore only su itable where sm all 
num bers o f  cattle have to be sprayed. H and-dressing, which is som etim es a 
useful practice, consists o f  puttin g d ip , engine oil or a  com m ercial “ tick 
grease”  on p arts o f  the body where ticks prefer to gather. T h ese  are the places

P L A T E  8. T h e  c o n tro l o f  ticks b y  h a n d  s p ra y in g .
Photograph by courtesy of the Department o f Conservation and Extension, M inistry of Agriculture.)
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from  which ticks are unlikely to be brushed o ff by bushes, rem oved by  b irds, 
etc ., i.e . inside the ears an d  around the anus under the tailhead. T h is  system  
is particularly popular with som e dairy farm ers at tim es o f  the year when only 
the bont tick is seen. G rease  can be sm eared on the appropriate parts o f  the 
body while the cows are being m ilked. I f  this procedure is carefully carried 
out it can be u sed  in  place o f  one o f  the frequent d ippings needed to  control 
bont ticks.

T h u s d ipping, aided by intelligent hand dressin g, is the way in w hich ticks 
are controlled. It  also helps to keep under control a range o f  other insects 
which irritate cattle such  as body lice and m ange m ites.

12.2 WORMS, FLUKES AND TAPEWORMS
W orm s, flukes and tapew orm s live inside the anim al body and take their 

nourishm ent (food) from  their host. T h ey  are known as internal parasites. 
T h ey  are found all over the tropics and are a grave source o f  loss to farm ers 
as a result o f  reduced health and deaths in livestock. A  b rie f description follows 
o f  the m ain internal parasites, their effect on the anim al and their control.

R o u n d w o r m s .  Several different kinds o f  roundw orm  live in the digestive 
tract o f  cattle. T h ey  cause general sym ptom s o f  disease known as parasitic 
gastro-enteritis, i.e. in flam m ation o f  the stom ach and intestines due to 
parasites. F o r exam ple, hookworm s and blood suckers cause anaem ia or lack 
o f  blood. T h is  results in  debility  or feebleness and even death. O thers irritate 
the bowel lin ing which causes food to pass rap idly  through the anim al. A s a 
resu lt food is not properly  d igested  and  the anim al suffers from  lack o f 
nourishm ent. In  general, however, there is an increasing loss o f  condition or 
thriftiness in the anim al and diarrhoea in  som e cases. T h is results in  loss o f  
weight and flesh so that bones stick out under the skin. W atery sw ellings may 
appear under the jaw  and near the brisket o f  cattle. T h u s the anim al’s health 
and  therefore production  falls away. Y oung anim als are m uch m ore severely 
affected than adults and  when a c a lf  is w eaned is a  particularly dangerous 
tim e. T h is accounts for m uch o f  the slow growth in  young cattle in  the tropics.

C attle  becom e infected by swallowing eggs or young w orm s along with 
their food and water. Y oung worm s often m ove through parts o f  the body to 
reach, and to settle in, the stom ach or intestines. H ere they grow  to  m aturity, 
m ate and lay eggs. E ggs p ass out o f  the body w ith the droppings an d , after a 
tim e which depends on clim ate, hatch and  are ready to be taken in  by  other 
anim als once more.
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Control o f  w orm s, therefore consists o f  trying to reduce the num ber o f  eggs 
on the ground. T h is  will resu lt in  fewer young worm s being taken in  by the 
anim al. W hether this can be done depends on clim ate and stocking, i.e. the 
num ber o f  anim als in the area. H ot, dry conditions kill eggs and young w orm s 
while hot, m oist conditions favour them . M any anim als in an area m ean m any, 
m any eggs on  the ground. I f  the grazing area can be rested  from  livestock the 
young worm s w ill fail to find a host and  die. T h e  ideal would be to m ove 
cattle to fresh  ground every 3-7 days in the wet season  when stocking is 
heavy. In  this way cattle w ould leave the area before young worm s were ready 
to infect them . A  hot, dry spell kills m ost o f  these in  a few days but in the 
rainy season  two to three m onths m ay be required . In  m any parts o f  A frica 
it  is not possib le  to rest pasture for so  long. It is thus best to graze a sm all area 
heavily and to m ove cattle on, than to graze a large area throughout the year. 
Consequently farm s m ust be fenced into a num ber o f  sm all paddocks which 
can be grazed in  turn. T h is is often an im possibility  because o f  lack o f  capital 
and low incom e. H owever an attem pt should  be m ade to  graze young stock 
ahead o f  the adults because they suffer m ost from  the effect o f  worm s.

Fortunately there are several drugs available which can be given to cattle 
as a  m edicinal drink or drench. T h ese  kill the parasites and so prevent egg- 
laying. N o  h arm  com es to the anim al i f  the drench is at the correct strength. 
In  Central A frica it is custom ary to drench all cattle before the rains begin  
and to repeat this after the last rains o f  the season. T h ese  tim es are im portant 
because eggs on  pasture die in  the hot, dry weeks before the rains begin. I f  
adu lt worm s in sid e  cattle are killed the cycle o f  egg-laying and re-infestation 
cannot be started  again.

F l u k e s .  T h ese  are flat worm s found in the livers o f  affected anim als. T h e  
dam age caused to  the liver results in  loss o f  condition, anaem ia and som etim es 
in death. E g g s are laid  inside the anim al and p ass out in  the droppings. I f  the 
eggs reach w ater they hatch in  about 10 days and  the youn g fluke m ust then 
enter a su itable snail or it will die. H ere it  m ultiplies and leaves the snail six  
weeks later. T h e  young fluke settle on herbage and  then change into a special 
kind o f  egg or cyst. A nim als becom e infected by eating the herbage or b y  
drinking water which contains young flukes. T h u s liver-fluke disease can be 
controlled by keeping anim als away from  m arshy places where the snails live. 
T h e  snails can  be killed by  treating m arshy areas w ith  copper sulphate. 
D renching cattle w ith a  d ru g  (hexachlorethane) usually  kills m any fluke. 
T h is  should be done after cattle have been ob liged  to graze m arshy areas an d  
again  three m onths later. W here p ossib le  water should  be p iped  into drinking 
troughs and cattle should not be  allowed to drink from  open  water.

T a p e w o r m s .  T h ere  are m any different kinds o f  tapew orm  but these rarely 
cause disease in  cattle. H ow ever cattle and p igs are hosts to  the very young
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tapew orm s whose adult stage lives in  the gu t o f  m an. M eat foun d to contain 
these tiny tapew orm s is said  to have “ m easles”  and is not u sed  for sale to 
hum ans. Consequently it realises little m oney and the farm er is out o f  pocket. 
E gg s are passed  in  hum an droppings and when hatched are taken in  with 
grazing by cattle and p igs. M a n  is infected by eating pork or b e e f which has not 
been cooked long enough to kill the young tapew orm s. T apew orm  infection 
is fairly  easy to control. H um an s should  use latrines instead o f  the open veld 
an d  their m anure should  not be spread  on the land. A ll m eat should  be 
properly  cooked.

12.3 PROTECTING ANIMALS AGAINST DISEASE
Som e anim als are ab le to resist the attacks o f  certain m icro-organism s 

which cause d isease. T h is  ability is known as “ im m unity”  and is due to the 
presence o f  certain factors (antibodies) in  the blood. Im m unity  is specific, i.e. 
the factors which protect an  anim al against one d isease will not protect it 
against others. A lso , im m unity m ay last for a lifetim e, for a certain period  o f  
tim e or m ay be partial or incom plete.

W hen the tissues o f  an  anim al are entered by m icro-organism s the su b­
stances they produce cause the anim al body to m anufacture antibodies 
which, in  sufficient strength , neutralise the action o f  the bacterial substances. 
Im m unity  m ay be acquired  as a  resu lt o f  vaccination. T h ere  are several 
different ways o f  producing vaccine and sim ilar protective agents. M an y  are 
produced  by in jecting an anim al with the blood or serum  o f  another anim al 
that has suffered from  the d isease. T h e  new -born c a lf receives as m any anti­
bodies as its m other p ossesses when it drinks colostrum  (Section  8 .3). It  is 
thus protected against the com m on diseases and  begins to m ake its own anti­
bodies. T h is  is why im ported  cattle often fail to thrive while indigenous 
stock are better able to stan d  up to tropical d iseases. In  this respect there is 
even a local superiority because strains o f  som e diseases occur in  som e localities 
and  not in others. C onsequently  when cattle are bought from  another area 
farm ers should keep them  separated  from  their own cattle for three to  four 
weeks by  which tim e the sym ptom s o f  m ost diseases will appear i f  the anim als 
are infected. S ick  anim als m ay then be treated and the spread  o f  d isease  to 
healthy anim als prevented. Su ch  precautions are well worthwhile although they 
m ay be difficult to carry out on  m any farm s. Isolation  facilities m ust be 
provided. O f even greater im portance is the need for farm s to be securely 
ring-fenced to prevent cattle from  m aking contact with those on neighbouring 
farm s.
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12.4 CONTAGIOUS DISEASES
A s the title suggests these d iseases are passed  from  cow to cow by contact. 

T h ese  m ay be due to direct contact betw een anim als or due to drinking water 
or eating food  which has been contam inated with excretions (droppings, 
urine) or d ischarges from  infected anim als. T h e  ch ief d iseases are listed  in  
T ab le  18 together with inform ation about their control. A ll affected anim als 
need veterinary attention. M o st contagious diseases spread  rapidly so that 
m any anim als in  the herd m ay becom e infected. T h e  G overnm ent em ploys a 
special sta ff o f  veterinary surgeons to deal with such diseases. W hen these 
d iseases are suspected  a report m ust be m ade to the nearest G overnm ent 
veterinarian. M astitis has been d iscussed  in  C hapter 10 because the spread  o f  
this disease occurs at m ilking tim e.

T A B L E  18

Som e o f  the C om m on D iseases T ran sm itted  through C ontact

Disease M o d e  o f  
In fection

B la c k  In fe c te d
Q u a rte r  fo o d
(Q u a r te r  
E v i l )

A n t h r a x  In fe c te d  
fo o d

B ru c e llo s is  In fe c te d  
(C o n ta g io u s  fo o d  
A b o r t io n )

V ib r io s is  D u r i n g  
m a t in g

S ym p to m s an d  Tre a tm e n t

F e v e r , le th a rg y , lam eness— d u e  to  s w e llin g , u s u a lly  h ig h  
u p  h in d  le g. S w e llin g  enlarges. A ffe c te d  an im a ls  die  i n  a 
fe w  d a ys, n o  effective tre a tm e n t. P ro te c tio n  g iv e n  b y  
va c c in a tin g  calves w h e n  5 -6  m o n th s  o ld  a n d  again at 
18 a n d  3 0  m o n th s  o f  age in  areas w h e re  disease oc c u rs . 
Carcass s h o u ld  b e  b u r n t  o r  b u r ie d  six feet deep a n d  
c o v e re d  w it h  q u ic k  lim e . A l l  y o u n g  stock s h o u ld  b e  
va ccin a te d  to  p re v e n t th is  disease.

In fe c te d  an im a ls  u s u a lly  fo u n d  d e a d  b u t  h ig h  fever a n d  
s h iv e rin g  o c c u rs  w h e n  th e  disease is seen. W h e n  tre a t­
m e n t  w it h  a n tib io tic s  ca n  be g iv e n  i n  t im e  i t  is u s u a lly  
successful. P re v e n te d  b y  a n n u a l v a c c in a tio n  o f  cattle i n  
affected areas fo r  th re e  successive years. Carcass is  
h ig h ly  in fe c tive  a n d  s h o u ld  n o t  b e  op e n e d  because o f  
th e  d a n g e r o f  se ttin g  free a n th ra x  “ spores” . C arcass 
s h o u ld  be b u r n t  o r  b u r ie d  a n d  lim e d .

A b o r t io n  u s u a lly  i n  th e  seven th  m o n t h  o f  p re g n a n c y  b u t  
at a n y  t im e  f ro m  th e  fo u rth . C o w  m a y  h o ld  to  n e x t  
service  b u t  B ru c e llo s is  ca n  cause a great de al o f  t e m ­
p o ra r y  a n d  p e rm a n e n t s te rility . I n  th e  pa st the p r o ­
d u c t iv it y  o f  d a iry  h e rd s  has b e e n  e n tire ly  d is ru p te d . 
T h e r e  is n o  specific tre a tm e n t fo r  C . A .  T h i s  disease c a n  
be succe ssfu lly  p re v e n te d  b y  v a c c in a tio n  o f  a ll h eifers  
b e tw e e n  4 -8  m o n th s  a n d  again b e fore  th e ir  first p re g ­
n a n c y . A l l  y o u n g  fe m a le  stock s h o u ld  be v a ccin a te d  to  
p re v e n t  th is  disease.

A b o r t io n  at a n y  stage o f  p re g n a n c y  a n d  ge n e ra l in te r ­
ference w it h  b re e d in g , e .g . fa ilu re  to  h o ld  to  s e rvic e , 
ir re g u la r  heats, w ea k  o r  dead calves a n d  re ta in e d  a fte r­
b ir t h . O n l y  successful tre a tm e n t is p re v e n tio n , i.e . b u y  
c lea n b u lls  f r o m  c lea n h e rd s . In fe c te d  b u lls  m u st b e  
s la u g h te re d  a n d  cow s g o t in  c a lf  b y  A . I .  o th e rw ise  t h e y  
w i l l  in fe c t a n e w  a n d  h e a lth y  b u ll .
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T r i c h o -  D u r in g
m o n ia sis  m a tin g

A b o r t io n  e a rly  in  p re g n a n c y . M o s t  co w s re co ve r 
sp o n ta n e o u s ly  in  t im e  w h ile  b u lls  re m a in  in fe cte d  
p e rm a n e n tly . C o n t r o l  is b y  s la u g h te rin g  in fe cte d  b u lls  
a n d  A . I .  o f  cow s.

C a l f  scours In fe c te d  B a cte ria  f ro m  d ro p p in g s  co n ta m in a te  fo o d  containers
fo o d  a n d  s u rro u n d in g s  h en ce th e  ne ed fo r  cleanliness, (S e c tio n

8 .4 ). P a ra ty p h o id  in fe c tio n  attacks calves b e tw e e n  2 a n d  
12 weeks o f  age— a cco m p a n ie d  b y  h ig h  te m p e ra tu re , 
ge ne ra l disease s y m p to m s  a n d  offensive g re y is h  d r o p ­
p in g s ; c a lf  u s u a lly  dies. V a c c in a tio n  s h o u ld  be u n d e r ­
taken o n  k n o w n  in fe cte d  p re m ise s. W h it e  sco urs u s u a lly  
attack calves i n  the  firs t fe w  days o f  life . C e r ta in  d ru g s  
can affect a c u re  i f  g iv e n  in  tim e .

F o o t -a n d -
M o u t h
disease

In fe c te d  
fo o d  a n d  
e n v iro n m e n t

R o u n d  b listers  w h ic h  t u r n  in to  sores fo u n d  o n  m o u th  
a n d  to n g u e  a n d  b e tw e e n  th e  hooves o f  tw o -to e d  a n im a ls, 
i.e . c o w , sheep, p ig . B o d y  discharges h ig h ly  in fe ctive . 
O rg a n is m  ca u s in g  disease s u rv iv e s  fo r  o n ly  a fe w  days 
ou ts id e  a n im a l b o d y , e .g . o n  grass, e tc ., b u t  a n im a l 
p ro d u c ts , h id e s , w o o l, m e a t, e tc ., m a y  re m a in  infe ctive  
fo r  som e t im e . Causes serious loss in  m ilk  y ie ld  a n d  
g ro w th . P re v e n te d  b y  re s tr ic tin g  th e  m o v e m e n t o f  
cattle , i.e . iso la tio n  o f  fa rm  to  p re v e n t  spread . N o  
tre a tm e n t. I t  is m o s t im p o rta n t  th a t a ll suspected cases 
o f  th is  c o n d itio n  be re p o rte d  at once to  G o v e rn m e n t  
au th o ritie s.

12.5 DISORDERS OF THE BODY
A  num ber o f  illnesses or disorders arise as a  result o f  faulty feeding (includ­

in g  poisons) which lead to  disturbances o f  bodily  functions. T h ese  are usually 
called “ m etabolic”  diseases because they interfere with the body m etabolism , 
i.e. the processes by which raw  m aterials (food, water and air) are u sed  by the 
body for reproduction, grow th and lactation.

M i l k - f e v e r .  T h is d isease occurs shortly after the cow has calved, produces 
paralysis and is caused by shortage o f  calcium  in the blood. I f  there is a 
shortage o f  calcium  in the diet the pregnant cow is able to use the calcium  
from  her own bones to provide for the needs o f  the c a lf  grow ing in side her. 
I f  these circum stances persist to the tim e o f  calving the sudden  drain o f  
calcium  to colustrum  causes an acute shortage o f  calcium  in the blood o f  the 
m other and she goes dow n with milk-fever.

M ilk-fever occurs 1-4 days after calving. A ffected cows becom e unsteady 
on  their legs, becom e weak, fall down and cannot get up . T h e  ly ing position 
on the brisket w ith the head sw ung back is characteristic. T reatm en t is 
sim ple  and usually produces an im m ediate response. A  proprietary injection
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containing calcium  borogluconate m ust be given. I f  recovery is not com plete 
in  6-8 hours a second dose should be given. Som e cows are prone to m ilk- 
fever and need to be watched for sym ptom s each tim e they calve. 

A c e t o n e m ia  ( K e t o s i s ) .  T h is d isorder m ay occur during the first few weeks 
o f  lactation and is shown by nervous sym ptom s and a sweet sm ell in the 
breath  and m ilk. Several signs m ay occur, e.g. unsteady walking, push ing out 
and curling o f  the tongue, neck tw isting, etc. A ffected anim als m ay eat bark 
o ff trees, soil and chew stones while they refuse norm al food. T reatm ent 
consists o f  injecting 2-3 oz. glucose in  a pint o f  boiled water every 24-36 hours. 
Recovery usually takes place after 2-3 doses. Som etim es the sym ptom s o f  
this d isease are sim ilar to those o f  milk-fever. In  this case the treatm ents for 
both disorders can be given without harm ful effects.

B l o a t .  T h e  digestion o f  food in the stom achs o f  cattle is accom panied by the 
production  o f  gas. T h is is usually  got rid  o f  by frequent belching. Som etim es 
gas accum ulates in the stom ach m ore quickly than the cow can get rid  o f  it. 
W hen this happens the first stom ach (rum en) swells and presses against the 
lungs until the anim al dies from  suffocation. Y oung, rapidly grow ing lucerne 
is a frequent cause o f  bloat and for this reason it is usual to recom m end that 
lucerne m ust be cut and wilted before it is fed.
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T h e  sym ptom s o f  bloat are distress and a swelling o f  the rum en. T h is is 
seen on the left side o f  the cow between the hip, the last rib  and the spinal 
colum n. Affected anim als look as i f  a football was being blown up  under the 
skin. T reatm ent o f  m ild  cases consists o f  gently walking the anim al about for 
h a lf an hour. I f  no im provem ent can be seen a drench should  be given o f  
either a proprietary m ixture or one p in t o f  turpentine. I f  this is not effective a 
hole m ust be  pierced through the skin to the rum en to allow the gas to 
escape. A  trocar and cannula (see glossary) should  be u sed  for this purpose 
and should be in serted  in the centre o f  the swelling, i.e. at a  point centrally 
between hip, last rib and spinal column.

P l a n t  p o i s o n in g .  A  variety o f  plants occur in Central A frica which produce 
poisons after they have been dam aged either by frost or wilting. Poisoned 
anim als breathe deeply and rapidly with neck extended and m outh open. 
T rem blin g or bloating are com m on and as the anim al becom es m ore affected 
it staggers, falls, rises and  so on until it falls and dies o f  suffocation and brain 
paralysis. I f  the anim al can be caught in  tim e it will respond to a drench o f  
one p in t o f  carron oil, i.e. h a lf lim e water and h a lf raw  linseed oil. In  areas 
where p lant poisoning is prevalent it is worthwihle to ad d  7 lb . o f  sulphur in 
each 100 lb . o f  m ineral m ixture.
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A L V E O L U S  (pi. alveoli)

T h e  part o f  the u dder tissue in  which m ilk is produced.
A M IN O  A C ID S

T h ese  are the m aterials which link together to form  proteins. In  digestion, 
food  proteins are broken down into am ino acids and these are linked together 
again  in different com binations by the anim al to make body protein. 
A N T I B I O T I C

A  chemical p roduced  by bacteria which can kill other bacteria, usually  those 
which cause d isease. Penicillin was the first antibiotic to be discovered. 
B A C T E R IA

T in y  living things which cannot be seen w ith the naked eye. T h ere  are 
m any different k inds— som e are harm ful and cause disease. Others are usefu l 
and produce antibiotics which can kill harm ful bacteria. Som e o f  the m ost 
im portant are soil bacteria which cause decay o f  p lant and anim al m aterial so 
releasing food substances for the use o f  plants.
C A R B O H Y D R A T E S

A  group o f  substances foun d in  plants w hich are im portant sources o f  food  
energy to m an and anim als. T h e  group includes substances which vary from  
easily d igested  su gars, e .g. glucose and lactose to m ore com plex substances, 
not easily d igested , like cellulose.
C A R O T E N E

A  substance found in grass. It  can be converted in  the anim al body to m ake 
V itam in A . It  m ust be supplied  in food o f  cattle because they cannot m ake it 
them selves.
C E L L U L O S E

A  structural tissue o f  plants and a carbohydrate. A n im portant source o f  
carbohydrate to cattle and  sheep.
C O L O S T R U M

T h e  first m ilk from  the m other after b irth  o f  the offspring. I t  is rich in 
nutrients but the com position changes rap idly  to that o f  norm al m ilk in a few 
days.
C O N S E R V A T IO N

T h e  preservation from  destructive influences. T h u s crop conservation is 
the preservation o f  crops in  such  a condition that nutritive value is not lost, 
e .g . silage. A lso soil conservation which refers to practices which prevent soil 
being washed away in  the rainy season.
C R U D E  F IB R E

T h e “ skeleton”  o f  plants. It is com posed m ain ly  o f  cellulose in young plants, 
largely o f  hem icellulose in  old  grass and lign in  in trees.
C R U D E  P R O T E IN

A ll proteins contain about 16 per cent o f  the substance nitrogen. T h is  fact 
is used  to m ake a rap id  determ ination o f  the approxim ate am ount o f  protein
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in  food. T h u s the am out o f  n itrogen foun d in a food is m ultiplied  by 6.25 
(100/16) to give the am ount o f  crude protein. See also digestible protein. 
C U L L

A n anim al taken out o f  a herd as being unsuitable.
D E T E R G E N T

A  chem ical cleaning agent which is usually d issolved in water before use. 
M odern  detergents are often m ade for special purposes, e .g. those u sed  to 
clean dairy utensils are different from  those u sed  to clean floors and walls. 
D I E T

A  diet is a food or group o f  foods given for a certain purpose and  usually  
in  specified quantities.
D I G E S T I O N

T h e  process by which food  is broken dow n in the stom ach and intestines 
in to substances which can be used  by the body for tissue build ing and repair 
and  other vital processes.
D I G E S T I B L E  P R O T E IN

T h e  p art o f  crude protein  which can be d igested  and used  by the anim al. 
T h a t which cannot be u sed  is voided from  the body.
D .M . O R  D R Y  M A T T E R

A ll foods contain som e water. I f  a food is heated to 100°C . (the tem perature 
at which water turns to water vapour) the w ater will evaporate. T h e  residue 
is  known as dry m atter and contains the nutrients o f  the food.
E N E R G Y

In  the sam e way as a m otor car needs a source o f  energy to m ake it w ork so 
the body needs energy to carry out its living processes. C arbohydrates are the 
m ain sources o f  energy in  cattle foods. (See  section 3.3).
E T H E R  E X T R A C T

T h e  fat and oil content o f  a  food. In  the chem ical analysis o f  feeding stuffs 
the dry m atter is treated with a  solvent (ethyl ether) which dissolves fats and 
oils. T h e  solvent is then driven o ff (vaporised by heat) and the am ount o f  fats 
an d  oils present is w eighed. (See  section 3.7).
G E N E S

T h ese  are chem ical substances which control the characteristics o f  all living 
th ings. Each  parent provides an  offspring with a sam ple o f  their own genes by 
a process o f  chance assortm ent. T h e  genes are carried in the sperm  o f  m ales 
and the eggs o f  fem ales. T h e  developm ent o f  the fertilised egg an d  the 
characteristics o f  the individual which form s from  it, are determ ined by the 
genes passed  on by the parents.
G U T

T h e  digestive tract or alim entary canal o f  an anim al.
H E R E D I T Y

T h e  transfer o f  characteristics from  one generation to another. 
IN S E M I N A T E

T h e  injection o f  sem en into a fem ale.
I N T E S T I N E

T h e  lower part o f  the gu t, i.e. from  stom ach to anus. T h e  m ain absorption  
o f  the nutrient products o f  digestion takes place in  the intestine. 
L A C T A T IO N

T h e  production  o f  m ilk by the fem ale. In  dairying lactation specifically 
m eans the period  o f  tim e during which a cow produces milk.
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L I G N O C E L L U L O S E
A n indigestible carbohydrate form ed from  cellulose as a plant m atures 

M I L K S T O N E
A  deposit o f  salts from  hard water found on dairy equipm ent. It  is difficult 

to m ove by norm al cleaning m ethods and can harbour harm ful bacteria which 
spoil milk.
N  or N I T R O G E N

A n essential elem ent in the nutrition o f  plants and anim als. Fertiliser 
requirem ents m ay be given as the num ber o f  pounds o f  N  to the acre. T h u s 
i f  100 lb. N  /acre is recom m ended then 500 lb. o f  a fertiliser containing 20 per 
cent N  w ould be required.
N .F .E . N IT R O G E N - F R E E  E X T R A C T IV E S  

A  term  u sed  to describe carbohydrates and sim ilar substances in  the 
chem ical analysis o f  feeding stuffs.
N U T R I E N T  

A  nourishing food.
N U T R I T I O N

T h e  supply  o f  nourishing food.
P E L L A G R A

A  “ deficiency d isease”  i.e. a d isease which arises because a nutrient is 
absent from  the diet.
P R O D U C T IO N

T h e  process by which things are produced. D airy  farm ing is prim arily 
concerned with the production o f  m ilk, o f  grow th in young anim als and o f  
crops to enable m ilk and grow th to be produced.
P R O T E IN S

Substan ces which form  a large part o f  all living things. Proteins are essential 
in  fo o d ; they are broken dow n into their constituent am ino acids during 
digestion and these are used  to form  body tissue, e .g. m uscle etc. in anim als. 
R A T IO N

A  fixed daily  allowance o f  food.
R E P R O D U C T IO N

T h e  process by which one generation gives rise to a succeeding generation. 
S E M E N

T h e  generative fluid o f  m ales containing sperm  which are capable o f  m aking 
the fem ale’s egg  fertile so perm itting the developm ent o f  a new anim al in the 
w om b.
S P E C IE S

A  group o f  anim als or plants which are broadly sim ilar bu t differ in m inor 
details.
S P O R E S

A  m inute liv ing body capable o f  individual developm ent. Som e bacteria 
are able to change into spores in  an adverse environm ent. In  this form  they are 
able to “ rest”  until a favourable environm ent arises. Spores are often highly 
resistant to adverse conditions and therefore difficult to kill.
S T A R C H

A  carbohydrate constituent o f  all p lants which is usually  easily digested 
into sim ple su gars. It  is thus an im portant source o f  energy.
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S T E R I L E N T
A  substance which can kill m icro-organism s.

S T O C K M A N S H IP
T h e  skill that a m an can acquire with anim als which enables him  to know 

how to care for them  so that they are productive.
S U G A R S

Sw eet substances derived from  carbohydrate digestion. T h ey  d issolve 
easily  and are readily taken through the wall o f  the intestines and  used  by the 
body as a source o f  energy.
T I S S U E S

T h e  substances o f  the living body, e.g. m uscle, fat, nerve tissue, etc. 
T .D .N .  T O T A L  D I G E S T I B L E  N U T R I E N T S

A  m easure o f  the usefu l energy an anim al received from  the food  it eats, 
i.e. the difference betw een w hat is eaten and what is voided as dung. 
T R O C H A R  A N D  C A N N U L A

A  device for puncturing the stom ach (rum en) wall which allows dangerous 
accum ulations o f  gas to escape (e.g. bloat). I t  consists o f  a sharply pointed  
steel rod  (trochar) which fits into a tube (cannula). T h e  in strum ent is p lun ged  
through skin and  stom ach wall, the trochar is rem oved and the cannula left 
to allow the excess gas to escape. A fter this the cannula is rem oved and the 
w ound heals.
V E L D

T h e  natural vegetation o f  C entral and  Southern  A frica. I t  is com posed  o f  
grasses, bushes and trees either singly or together depending on clim ate. 
V IT A M IN S

A ccessory or supplem entary food substances which are essential to the 
health o f  m an and anim als. T h e ir  absence from  the diet is associated  with 
m alnutrition and  leads to deficiency diseases.
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TABLE 19
N u t r i t i v e  v a lu e  o f  th e  c o m m o n  f e e d in g  s t u f f s  o f  C e n t r a l  A f r i c a

D .P . T .D .N .
Roughages* 0/

Jo
0/
lo

C ob  m eal (maize) ........................................ neg. + 45
Cow pea hay ( Vigna sinensis) ..................... 12-3 51
D olichos bean hay ( Dolichos lablab. L . )  . . 8-5 56
G rass hay — E arly  flower (go o d )f . . 3 - 5 - 4 0 50

— M ature (a v e .)f  ..................... 1 0 45
— Very m ature (p o o r)f . . ■ 02 40

G round-nut hay ( Arachis hypogaea L .)  (ave.) 5-0 60
Jack  bean hay— C ut early ............................... 8 -0 49

— C ut l a t e ............................... 7 -0 57
L egu m e hays (ran ge)........................................ 5-10 4 5-54

(average) ............................... 8 0 50
L u cern e  hay— C ut early (good) 12-0 52

— Average quality (ave.) 11-0 50
— M ature (poor) 8-0 46

M aize stover— S t o o k e d ............................... 1 0 45
— L ate  c u t ............................... 0 -2 40

Soyabean-hay ( Glycine max. L .) 1 0 0 58
— straw  ............................... 1 0 40

Sunnhem p hay (Crotalaria juncea L .)  . . 8 -0 50
Sw eet potato vines— d r y ............................... 8 0 50
V eld  hay— R ange ........................................ 0 0 - 3 - 0 40-50

— A v e r a g e ........................................ 1-5 44
V elvet bean hay ( Stizolobium spp .) 9-0 47

Succulents D .M .
0/

D .P .
«/

T .D .N .

G rass silage (ave.) .........................................
/o

20-25
Jo

4 -0
Jo
50

G reen  barley .................................................. 20-25 3 - 5 - 2 0 12-0-16-0
G reen  o a t s ........................................................... 20-25 2 -3 -1 -5 12-0-14-0
G reen  m aize .................................................. 20-27 1 0 - 1 - 2 1 4-0-20-0
Ja c k  bean silage ........................................ 28 2-3 14-0
L u cern e — young ........................................ 20 3-5 12-5

— early flower ............................... 25 3-5 14-0
— m ature ........................................ 35 2-5 14-5

* T h e  a ve ra g e  d r y  m a t te r  c o n te n t  is 90 p e r  c e n t. 
+  ne g . ^ n e g l ig ib le  q u a n t it y .
t g o o d , ave ra ge a n d  p o o r  re fe r  to  fe e d in g  q u a lity .
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NUTRITIVE VALUE OF CATTLE FOODS

D .M .
%

D .P .
0/ T .D .N .

<v

Lucern e s i l a g e ........................................ 25 2-5

/o

15-0
M aize silage — good ..................... 30 1-3 20-0

— average ..................... 27 1 0 1 7 0
— poor ............................... 25 0-8 1 5 0

M aize top s ila g e ........................................ 25 neg. 8 0
M aize and velvet bean silage . . 30 1-5 2 0 0
M ajorda m elons (C . vulgaris) . . 6 0 0 -5 4-8
Pum pkins (Cucurbita peop. L .) 13-0 1-3 9 0
Sorghum  silage ............................... 38 0-8 1 6 0
Sunnhem p silage ............................... 27 2-0 1 3 0
Sw eet potatoes (Ipomoea batatas)

— tubers ........................................ 28 1-2 25-0
— young l e a v e s ............................... 15 1-5 6 0

Concentrates

B a r le y ..................................................................... 90 0 7-5 7 6 0
B lo o d m e a l ........................................................... 91 -8 5 8 0 61-3
Brew ers’ grains (wet) ............................... 3 0 0 6 0 20-25
Buckw heat (F . esculentum) ..................... 9 0 0 7-4 62 0
C assava  (Manihot utilissima) ...................... 32-6 0-5 7 5 0
C ottonseed m eal/cak e— decorticated 93-5 32-36 73 0

— undecorticated . . 93 0 1 8 0 5 0 0
Cottonseed hulls ........................................ 90 0 0 43 0
Fishm eal (white) ........................................ 9 3 1 5 5 0 70 0
G roundnut m eal/cake— decorticated 93-5 36-42 7 5 0

— undecorticated . . 93 0 2 6 0 6 7 0
Ja c k  beans (Canavalia ensiformis) . . 89-3 20 0 6 8 0
Jack  bean m eal (with pods) ..................... 90 1 3 0 72
Linseed  m eal/cake ........................................ 90-5 30 0 75
M aize ........................................................... 90 6-5 80
M aize corn and cob meal ..................... 90 5-5 72
M aize bran .................................................. 90 4 0 63
M aize cobs .................................................. 90 neg. 45
M eat and bone m eal ............................... 94 32-40 65
M olasses ........................................................... 75 neg. 60
M un ga (Pennisitum typhoides)..................... 90 8 0 80
O ats .................................................................... 95 7-5 70
O range pu lp  (dried) ............................... 87-9 2 0 67
Pollard ........................................................... 90 1 1 0 72
R apoko (Eleusine coracana) ..................... 90 5-5 72
Sorghum  or K affir Corn (Sorghum vulgare) 90 7-5 78
Soyabeans (Glycine max.) ...................... 91 34-42 88
Soyabean m eal or cake ............................... 90-9 37-0 78
Sunflow er seed  (Helianthus annus L .)

— w ithout h u l l s ........................................ 95-5 24-0 110
— with hulls ........................................ 93-6 1 4 0 75



144 AN INTRODUCTION TO DAIRYING IN RHODESIA

D .M . D .P . T .D .N .
% ° //o /o

Sunflow er heads ........................................ 90 n o 60-65
Sunflow er m eal/cake— decorticated 90-6 3 5 0 75-80

— undecorticated 90-6 17-0 ‘  55
V elvet beans (Stizolobium sp p .) 90 1 9 0 82

— with pods ........................................ 90 1 3 0 74
W heat ( Triticum sestium L .)  ..................... 89-5 8 -5 -1 3 80
W heat bran  .................................................. 90 110 66



INDEX
A bortion 
Acetonem ia . .
A d u lts : m ilk in diet 
A frican cattle
A ge o f  cow : first service and

m ilk com position etc. .
A ppetite
Artificial breeding
A sh : in  m i l k ...........................................
B acteria : harm ful 

in  m ilk 
in  water
rem oval from  equipm ent 
souring
taints in  m ilk from  

B alan ced : concentrates 
diets

Barley
Bloat
B ody  size and m ilk yield
Breast feeding
Breed o f  co w : A frican

m anagem ent etc. 
m ilk com position etc 
m ilk yield etc. 

B reed in g : artificial
contem porary com parison 
dairy breeds etc. 
inheritance etc. 
progeny testing etc.

B ru sh e s: c l e a n i n g .............................
B u ll : care o f  . .  

feeding 
use o f  . .

B u sh  encroachm ent . .
Butter . .
B utterfat: feed in g etc.

inheritance o f  
C alv in g : care o f  cow at 

regular
C attle : dairy type

dipping .............................
m anagem ent 
m ilk production  o f

12.4
12.5

1.4 
2 .9
8.7
1.4
3 .8 ;  6 .2 ;  6 .4
9 .5  
1.2

11.1
11.011.6
1 1 .3 ; 11.4 

1. 10; 11.1 11.6
6.7 
6.0
5.8
5 .8 ;  12.5 
8.1
1.4
2.8
2 .7
1.3
2 .6 ;  8 .7 ;  9 .1
9 .5  
9 .2
9.1
9 .2
9 .2  

11.2
9 .7
9 .7
9 .7
4 .2
1.6
7 .4
9 .2
8.2 
9 .6  
2 .9

12.1
2 .7 ;  2 .8  
2 .7 ;  9.1
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milk fed . .  . .  . .  . .  . .  8 .3 ;  8.5
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oats and barley . .  . .  . .  . .  . .  5.8

Culling ........................................................................................  9.3
C u r d ......................................................................................................  1.10
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breeds of . .  . .  . .  . .  . .  9.1
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Diseases: acetonemia . .  . .  . .  . .  . .  12.5
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Dry cow: care at calving ..  . .  . .  . .  . .  8.2
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Dry Matter . .  . .  . .  . .  . .  . .  . .  6.6
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evaporated milk . .  . .  . .  . .  1.11
soured milks .. . .  . .  . .  1.10
whey .. ..  . .  . .  . .  1.9

Milk yield: breed of cattle . .  . .  . .  . .  . .  2.6; 8.7; 9.1
climate etc. . .  . .  . .  . .  . .  2.1
environment ..  . .  . .  . .  . .  2.0
grazing etc. . .  . .  . .  . .  . .  2.3
health etc. ..  . .  . .  . .  . .  2.5
food composition . .  ..  . .  . .  2.4
inheritance . .  . .  . .  . .  . .  9.2
management etc. . .  . .  . .  . .  2.7
milking methods ..  . .  . .  . .  10.2; 10.3
stockmanship etc. ..  . .  . .  . .  2.9
temperature etc. ..  . .  . .  . .  2.2

Milking: completeness . .  . .  . .  . .  . .  10.4
easy milkers . .  . .  . .  . .  . .  10.4
frequency ..  . .  . .  . .  . .  . .  10.4
hand and machine ..  . .  . .  . .  10.3
hard milkers . .  . .  . .  . .  . .  10.4
mastitis etc. . .  . .  . .  . .  . .  10.5
stimulation . .  ..  . .  . .  . .  10.2
strip cup .. . .  . .  . .  . .  . .  10.6

Natural grassland .. . .  . .  . .  . .  . .  4.1
Nurse cow ..  . .  . .  . .  . . . .  . .  8.3
Nutritive requirements of cattle . .  . .  . .  . .  3.7
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Oats—green . .  . .  . .  . .  . .  . .  5.8
Oil seeds ........................................................................... 5.7
Oxytocin . .  . .  . .  . .  . .  . .  . .  10.2
Palatability of food . .  . .  . .  . .  . .  . .  3.8; 6.7
Parasites: cattle ..  . .  . .  . .  . .  . .  12.2

drenching against . .  . .  . .  . .  12.2 *
Pellagra . .  . .  . .  . .  . .  . .  . .  1.2
Planning crops for winter . .  . .  . .  . .  . .  7.6
Planted pastures . .  . .  . .  . .  . .  . .  4.5
Practical feeding . .  . .  . .  . .  . .  . .  7.5; 8.2
Pregnancy .. . .  . .  . .  . .  . .  . .  7.2; 8.2
Production ration . .  . .  . .  . .  . .  . .  6.4; 6.8
Progeny testing . .  . .  . .  . .  . .  . .  9.2
Protection against disease . .  . .  . .  . .  . .  12.3
Protein: digestible . .  . .  . .  . .  . .  . .  3.7

in food (cattle) . .  . .  . .  . .  . .  3.4
in milk . .  . .  . .  . .  . .  . .  1.2

Pumpkins . .  . .  . .  . .  . .  . .  . .  5.5
Quality: of food (cattle) . .  . .  . .  . .  . .  6.2

of milk . .  . .  . .  . .  . .  . .  1.2; 11.1
Rations for cows: see feeding
Records: breeding . .  . .  . .  . .  . .  . .  9.6

milk . .  . .  . .  . .  . .  . .  9.4
Regular calving .. . .  . .  . .  . .  . .  9.6
Rennet . .  . .  . .  . .  . .  . .  . .  1.8
Roughages ..  . .  . .  . .  . .  . .  . .  6.6
Rule of thumb ..  . .  . .  . .  . .  . .  6.4
Season and milk composition ..  . .  . .  . .  1.3
Season or heat . .  . .  . .  . .  . .  . .  9.5; 9.6
Seasonal changes in grass . .  . .  . .  . .  . .  4.7
Service: food needs . .  . .  . .  . .  . .  9.7

frequency . .  . .  . .  . .  . .  . .  9.7
time . .  . .  . .  . .  . .  . .  9.6

Silage: see ensilage
Silo size . .  . .  . .  . .  . .  . .  . .  5.4
Simple diets . .  . .  . .  . .  . .  . .  . .  6.8
Size of body and milk yield . .  . .  . .  . .  8.1
Skim milk . .  . .  . .  . .  . .  . .  . .  1.7
Solids-not-fat: inheritance . .  . .  . .  . .  7.4

in milk . .  . .  . .  . .  . .  1.2
Soured milks: feeding value ..  . .  . .  . .  1.10

yoghourt . .  . .  . .  . .  . .  1.10
Sour milk ..  . .  . .  . .  . .  . .  . .  11.1
Stage of lactation: and composition ..  ..  . .  1.3

and feeding requirements ..  . .  7.1
Stockmanship . .  . .  . .  . .  . .  . .  2.11; 6.1
Strip cup . .  . .  . .  . .  . .  . .  . .  10.6
Straining milk . .  . .  . .  . .  . .  . .  11.5
Sterilisation ..  . .  . .  . .  . .  . .  . • 11.2
Systems of veld management . .  . .  . .  . .  4.4
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Taints  in m ilk: bacterial . .  . .  . .  . .  . .  n . 6
disease . .  . .  . .  . .  . .  12.5

T a p e w o r m s ........................................................................................  12.2
T e a t :  removal o f  extra . .  . .  . .  . .  . .  8.5

size o f  orifice . .  . .  . .  . .  . .  . .  10.3
structure . .  . .  . .  . .  . .  . .  10.1

Tem perature :  and milk production . .  . .  . .  2.4
and  milk yield . .  . .  . .  . .  2.2

T i c k s ......................................................................................................  12.1
Total  digestible n u t r i e n t s ............................................................ 3.7
T race  elements . .  . .  . .  . .  . .  . .  3.5
U d der  structure . .  . .  . .  . .  . .  . .  10.1
Variation in  m ilk composition .............................................  1.3
V eld : bush  encroachment . .  . .  . .  . .  . .  4.2

effect o f  grazing . .  . .  . .  . .  . .  4.3
natural . .  . .  . .  . .  . .  . .  4.1
systems o f  management . .  . .  . .  . .  4.4

Vetch . .  . .  . .  . .  . .  . .  . .  . .  5.8
V itam ins: food . .  . .  . .  . .  . .  . .  3.6

milk .......................................................................................1.2
V l e i ......................................................................................................  4.6
Water: bacteria in  . .  . .  . .  . .  . .  . .  11.6

cattle needs . .  . .  . .  . .  . .  . .  3.2
contamination . .  . .  . .  . .  . .  12.2

W h e y ......................................................................................................  1.9
Worms . .  . .  . .  . .  . .  . .  . .  12.2


