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Lamziekte. 

By D. 'r. :Mitchell, .M.R.C.Y.S., of the Division of Veterinary 
Research. 

Lamziekte, or Gal-LamziekteJ are local terms used by farmers in 
certain areas of the Union to denote a disease in cattle, characterised 
by an apparent stiffness in movement followed by a partial or com­
plete progressive paralysis of the limbs. It is met with in the South 
Western 'rransvaal, in the 1l10emhof,W olmaransstad and Lichteh­
burg districts, in the Orange Free State in the 13oshof and Hoopstad 
districts and over the greater part of Griqualand W e~t and in many 
parts of British Bechuanaland. A disease which, from the descrip­
tions of various writers, appears to be synonymous, occurs in the South 
of the Cape Province, being most severe in the Coastal districts, South 
of East London. Definite information regarding the earlier outbreaks 
of the disease are difficult to obtain as farmers were, and still are, 
liable to confuse it with many other diseases which are found affecting 
cattle in the area. In the affected districts of the Transvaal and 
Free State the earliest known outbreak which can be tracea occurred 
on the farm Smithskraal, in the Boshof District, on the Vaal River, in 
the year 1879. 

The disease was known earlier than this on the Cape Plateau, and 
it is locally believed in the 'rransvaal and Orange Free State that the 
disease originated on the Cape Plateau and spread to the adjoining 
districts. Owing to the fact that the disease may suddenly disappear 
from an affected farm, and not reappear for several years, it is diffi­
cult to say if such spread has occurred, and although enquiries have 
been made, where possible, into all fresh outbreaks which occurred in 
the affected area of the Transvaal and Free State within the last few 
years, it has not been found possible to associate any of these with 
movements of stock. 

Occurrence. 

The disease occurs most frequently on sandy farms with a mixed 
grass and bush veld, less frequently on lime-stone formation, and very 
rarely on farms whose vegetation consists largely of " Ganna" bush. 
In the course of enquiries into the occurrence of the disease the im­
munity of farms on which an area of "Ganna " bush was found was 
particularly noted. Farmers assert that if an outbreak occurs among 
the herd, and the cattle are removed from the sand veld, and herded 
on the " Ganna" bush area, deaths will cease to occur in from four 
to fourteen days. One farm, of about 2,000 morgen, in the Boshof 
District, which consists solely of this type of veld, has been used by 
the owner in this manner for a bout seven years, and a perusal of the 
private stock-books, kindly shown to me by the owner, bears out the 
racts that not only does the disease cease soon after cattle are moved 
into this class or veld, but that no spontaneous cases have ever OCCUl'­

red in stock grazing there. 
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Although cases occnr on the far:fus in the affected area at all 
seasons of the year the period when the disease is most severe is from 
September to January, that is, during the months when the rainfall is 
at its lowest. 

Outbreaks of the disease are. usually preceded by a period of 
drought. Intermittent slight showers of rain sufficient to cause a 
small amount of growth of grass, which afterwards becomes withered, 
seem to increase the number of cases of the disease or in some instances 
have been known to precede a sudden outbreak, involving a number of 
cattle in a herd where only a few sporadic cases had been previously 
occurring. Good rains diminish the number of cases. rrhe result 
being apparent as soon as grazing becomes plentiful. 

The accompanying chart which was drawn up from observationf! 
on the farm Smithskraal from September, 1907, to ·March, 1912, shows 
the relation between the occunence of Lamziekte and the rainfall for 
that period. The records were kindly placed at my disposal by tne 
owner, .lYlr. Leo. The figures given showing the percentage of animals 
which died from Lamziekte are as nearly accurate as possible, but 
owing to the variations in the number of animals on the farm from 
time to time, it is impossible to give the actual death-rate. 

Animals Affected. 

All cattle are liable to contract the disease, but variations in 
susceptibility in certain classes of animals occur on different farms. 
As a rule young cows in full milk are the most liable to contract the 
disease, and it is usually the case) as in some other diseases, that the 
best milkers are the first to become affected. Dry cows do not contract 
the disease so readily. On some farms outbreaks have been known to 
occnr among young heifers from 19 months to 2 years old, while the 
cows remained unaffected. Young oxen are very susceptible, but 

working oxen and bulls seem to be less so, although cases in the 
latter animals are by no means uncommon. Young calves of from 8 
to 12 months contract the disease generally in a very acute form, but 
cases in this class of stock are infrequent. 

It has been pointed out, on many farms, that the progeny of 
certain animals seem to have a special sURceptibility, and in some 
cases entire families of cattle have succumbed to the disease, while 
very few of the other animals of the herd became affected. This 
would be looked upon as a coincidence did it only occur in a lew 
instances, but, as it is a fairly common observation, it cannot be 
looked upon as such. Whether it is the result of similar grazing 
habits a~d of thus acquiring a taste lor similar vegetation or an in­
stance 01 hereditary predisposition, it is impossible, in the present 
state of our knowledge on the subject, to say definitdy. Outhreaks or 
the disease have been known to occur in the herO. helonging to a farmer 
whose cattle daily grazed on the same area and drank at the same 
water supply as the cattle belonging to a neighbour in whose herd no 
losses were occurring. As the" wed" was the only factor which was 
not common to both herds, it was thought that this might have some 
influence, but later this was shown to be wrong, as heavy mortality 
may occur among cattle which are not allowed access to the homestead. 

Lamziekte occurs among all breeds of cattle and, though rare 
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outbreaks have been known to occur involving only one class of ani­
mals in a herd of different breeds, yet the bulk of the evidence gathered 
goes to prove that all breeds are equally susceptible. 

P"'e III onito'rY Symptom;.;. 

It is not possible to say, with any degree of accuracy, when the 
disease is about to make its appearance in a herd, but there are certain 
indications which have otten been noticed to precede a severe out­
break or a return of the disease to a farm which had for some time 
been free from it. 

The first and most important of these is an aggravated form or 
Pica. Cattle, particularly cows in calf or with calf, in most of the 
sour veld areas in the Union, sho·w an inclination to chew hones, cloth, 
riems or such other objects of a similar nature as they chance to 
come across in grazing, but previous to an outbreak of Lamziekte in 
very many instances a marked pathological aberration of taste is seen. 
Cattle, while in the veld, will look for bones from skeletons of other 
animals which have died, empty tins, etc., and will be seen to stand 
and gnaw these objects for hours. If there are any Kallir kraals in 
the grazing area, the animals will be found around these kraals evi­
dently searching for objects such as are above mentioned, or chewing 
material which they have found. If driven away the animals will 
soon return and renew their search. rrhe desire to satisfy their de­
praved appetite leads to the animals consuming a great variety of 
material in addition to the abovementioned, viz., kraal manure, pieces 
of stone, preferably lime-stone, earth, particularly eartH containing 
lime and clay, hoop iron, emptv cartridge eases, old boots, ropes, etc. 

The other premonitory symptoms which have been noticed are a 
general falling off in condition of the herd, and in milk cows a 
general decrease in the milk yield. These, however, are not well 
marked, and when present, are probably the result of Pica. 

Symptoms. 

For the purpose of description the disease may be divided clini­
cally into three forms: Acute, Per-Acute and Sub-Acute or Chronic, 
but it must be remembered that there is no definite line of demarkation 
between the three forms. In the affected areas 01 the Transvaal and 
Orange Free State the Acute and Per-Acute forms predominate, cases 
of the Sub-Acute or Chronic form being rare, while on the Cape 
Plateau and in Bechuanaland all forms are found occurring in about 
eq ual n umbers. 

(a) Acute Form. 

The initial symptoms are shown by a sluggish gait, dull appear­
ance, and a desire on the part of the animal to isolate itself from the 
remainder of the herd or t~ lag behind when driven. The animal feeds 
as usual. A diminution in milk secretion in cows giving milk is 
often noticed, but this symptom is not constant. This stage may 
last for 6 to 24 hours. Later the animal shows alteration in loco­
motion in the forequarters, which at first sight appear to be due to 
stiffness, but on closer examination are found to be due principally 
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to relaxation of muscular tone affecting the muscles which fix the 
shoulder to the chest wall (right and leIt Serratus Magnus). 'fhis re­
laxation of tone in the muscles is shown when the animal's weight 
IS thrown on to one foreleg by a distinct drop of the body on that 
shoulder projecting thE' cartilage of prolongation of the scapula 
beyond the summits of the first few dorsal spines of the vertebrae. 
W hen the limb is liftE'd it is carried forward by a slow laboured 
move~nent, the foot being often lifted higher than in normal pro­
greSSIOn. 

'fhe general appearance presented is not unlike that of an animal 
pulling a load. 'rhe head is carried low, the back arched slightly 
when walking, and markedly so when standing still. 

Walking appears difficult to the animal and the symptoms in­
crease in degree the further the animal is driven. If undisturbed the 
animal in this state will lie down preferably in the shade of a tree if 
one is near and will only rise whenforced to do so. Symptoms of 
inco-ordination in the movements of the hind limbs appear later. 
The animal, when made to rise or lifted, walks with a slow, staggering 
gait, often accompanied by plaiting of the hind legs. The movements 
of the fore-legs, previously described, are in this stage very well 
marked. Symptoms of impaired vision are sometimes evident, the 
animal lifting the fore-legs high when walking, stumbling over un­
even ground or running up against wire fences. The tongue is 
usually limp and the animal is incapable of retracting it completely 
into the mouth after it has been forcibly pulled out. In many cases 
complete paralysis of the tongue is seen, the organ hanging four to 
six inches out of the mouth .. movements of the jaws resembling 
mastication are usually present, due probably to the paralysed or 
partly paralysed tongue feeling like a foreign body in the mouth. 
An increased quantity of saliva is present and may be seen dribbling 
from the mouth in all cases where paralysis of the tongue is a well­
marked symptom. The animal, after walking some distance, shows 
quivering of the muscles of the shoulder, flanks or thighs, and lies 
down or may collapse suddenly on the ground as though the legs had 
given way under it. 

Examination of the animal at this stage shows the following 
symptoms: Temperature normal or slightly sub-normal. Respir­
ations normal. Pulse slightly accelerat'ed. Eyes dull. Eyeballs 
retracted. :M uzzle dry. Diarrhaea may be present or the faeces may 
be drier than normal. In the latter case a fibrinous looking blood 
stained exudate is usually present covering the faecal matter like a 
membrane. Milk secretion in cows is very much diminished. Th~ 
tail shows slight or almost complete paralysis. The animal in many 
cases may be seen making ineffectual attempts to use it to remove 
flies which have settled on the body. If paralysis of the tongue is not 
present, the animal will still attempt to feed, and will drink water 
readily. Humination is suspended. Later the animal makes ineffec­
tual attempts to rise, sometimes getting on to the knees, but being 
unable to raise the hind quarters from the ground; in other cases 
getting on to the hind legs, but unable to rise further than the knees. 
If assistance is given, the animal is still able to rise, but only walks 
a short distance before again going down. As a result of ineffectual 
attempts to rise the animal is not infrequently round lying with the 
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hind legs stretched out straight backwards. These attempts soon cease 
and afterwards efforts to get the animal to stand will be found un­
availing. When lifted the legs hang limply down and no attempt 1" 

made to use them. 8ymptoms of abdominal pain are sometimes mani­
fested by the animal looking towards its flank and attempting to kick 
at the abdomen with the hind. legs. rrhese symptoms have been seen 
in only a small percentage of cases. 

Death is preceded by a more complete paralysis of the limbs. 
rrhe head is thrown back on to the chest wall. The eyes are deeply 
retracted, breathing is slow. 8ensibility in the limbs is unimpaired, 
but voluntary movements are very limited. Unless propped up on 
the brisket the animal falls on to its side with the head and legs 
stretched out. Coma supervenes, and death occurs in a few hours.z 

(b) Per-acute Form. 

This form only d.ifters from the former in the sudden onset of the 
symptoms, and very rapid course. In many cases there is no previou3 
history of irregularity of movement. r:rhe animal is found in a re­
cumbent position a few hours after the herd has been driven to the 
veld, ancI examination shows a more or less complete paralysis and in­
ability to rise or stand when lifted. Death is preceded by aggra­
vated. symptoms of acute Lamziekte and may occur in !rom six ~o 
twenty-fonr hours after the animal has been first noticed sick. Very 
often these cases are found dead in the veld without any previous 
history. rrhis form occurs most frequently among young, recently 
calved cows in good cond.ition or in young stock from 9 to 14 month~ 
old. 

(G) Sub-acute or Chronic Ji'orm. 

The Sub-acute or Chronic form is found occurring as a sequel to 
an acute attack where partial recovery takes place, or it may occur 
independently. 

In the latter case the onset is sudden and there is no previous 
history of any constitutional or other disturbance. ':rhe animal is 
found lying and. no disease is suspected until one tries to get th(:~ 
animal to rise, when it is found that no attempts are made by tbo 
beast to do so. Except for this symptom the animal appears normal. 
rrhe pulse, respirations and temperature are found unaltered, the 
appetite is not impaired and. the animal ruminates as usual. If efforts 
to raise the animal are made, it is found that the legs refuse to bear 
,veight and hang limply as in the paralysed stage of the acute form. 

An animal may remain in this condition for a period varying 
from two weeks to three months, provided that food and water are 
supplied. Loss of condition does not rapidly occur as there is no 
fever. Good nursing will often lead to recovery in these cases, but 
unless it is continued for a long period, death will occur either from 
Tympanites or Emaciation. Frequently an animal which has been 
affected for some time with chronic form will develop acute symptoms 
and die suddenly. Owing to the rare occurrence of this form of the 
disease in the area in which the experimental work was carried out, 
it was not possible to get a sufficient number of cases to work out the 
symptoms satisfactorily. 

G 
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rrhe details given represent the experience of many farmers wh) 
have had cases of this form of the disease in their herds, and these 
have been confirmed by personal observations on the few cases which 
it \\'as found possible to locate and have for some time under oh:wrva­
tion. 

1 Juration., 

Owing to the fact that no definite line can be drawn between the 
three forms of Lamziekte and also to the initial symptoms being so 
slight in many cases that they escape notice, it is somewhat difficult 
to say with accuracy what the duration is. In cases which have a 
fatal termination, the following may be taken as being the average 
periods :~ 

(a) Acute: l~hree to twelve days. 
(b) Per-acute: Six to twenty-four hours. 
(c) 8ub-acute or Chronic: Fourteen days to three months. 

In cases which recover the difficulty is much increased, as a 
certain amount of alteration in movement may persist ror months 
afterwards so that in many cases it is impossible to say when recovery 
is complete. 

Anat01nical Conditions. 

The changes which are found on post-mortem examination de­
pend on the rorm or Lamziekte with whieh the animal was affected, 
the duration of the disease and whether the animal was slaughtered ,)r 
died as a result of the disease. 

1'he details given hereunder have been taken from post-mortem 
records of 34 cases or Aeute and Per-acute Lamziekte. vVith a few 
exceptions these animals were slaughtered ror post-mortem. 

Subcutaneous 1'1:ss'ue: In cases which have been down for some 
days there is always a eertain amount of yellow gelatin01U; infiltration 
and blood extravasation. 

illuscular tissue is unchanged. 

Blood appears normal. 

Body cavit'£es: There is usually an inerease In the volume of 
fluid in the pericardial cavity. ,-rhe fluid may be clear or blood 
tinged and coagulm aTe not infrequently found floating in it. 

Lungs: Changes in the lungs were round in 19 per cent. of cases. 
The lesions varying from a slight injedion or the vessels to a strong 
diffuRe hyperaemia. This latter eondition being usually associated 
with the Per-acute form. 

Bronchial and ill ediast1:rwl Glands: Hyperaemia and enlargement 
of these glands was met with in 39 per cent. of cases. 

Heart: Subenicardial and subendocardial pelechiffi, exira yasa­
tionR and erchymoseR ,vere found present in 85 ner cent. of cases. 
Lesions of this nature are rarely absent from the interior or the 
left ventricle. 

Liver: The liver is usually very little altered in appearance. 
Slight venous stasis was found present in 22 per cent. of cases. 
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Gall Bladder-: The bile is frequently increased in quantity and 
may be viscid and of a dark green cololP'. ~his appearance was 
pl'esent in 41 per cent. of cases. 

l\'irlneys: The kidneys sho,,' changes chiefly consisting of a hyper­
aemia of varying intensity localised or diffuse. The cortex is usually 
('ongested, congestion being marked in many cases by a prominence 
of the glomeruli and streaking of the me<luJlary rays. These changes 
were pH'sent in 85 per cent. of cases. 

Spleen: Changes in the spleen are rare. 78 per cent. of cases 
were foun<l normal. Occasionally the pulpa is softer than normal, 
but no marked pathological lesIon has ever been noticed on examina­
tion. 

J ejunl11n and Ileum: In the small inte8tines lesions occurrIng 
with fair regularity, are found. These consist in a thickening of the 
mucosa, and the presence of a thick, viscid, yellowish muco-purulent­
like material in the lumen of the gut. rrhis material adheres to the 
8udace of the mncous membrane and does not wash off easily. The 
mucous mcml}rane is wrinkled transversely or longitudinally. Local­
ised areas of strong hyperaemia are found distributed along the length 
of the gut. In other cases the mucous membrane is dark red and 
haemorrhagic looking and the superimposed catarrhal exudate may be 
blood stained. 

r:rhe condition varies in degree in thE> different animals examined. 
Lesions of this nature were found as follows: Ileum 58 per cent. and 
jejunum 47 per cent. of cases. 

Caecu'Jn: Varying degree of hyperaemia of the mueosa were found 
in 26 per cent. of cases. 

Colon: A catarrhal condition similar to that found in the 
jejunum and ileum was occasionally found. 

A b077lasum: This organ usually shows hyperaemia and thicken­
ing of the folds of the mucosa in varying degrees. 83 per cent. of 
cases examined showed hyperaemic changes. Occasionally a few small 
circular or linear ulcers may be present near the pyloric orifice, but 
their O(,CUITence is not common. 

The Retz'culum, Omasu/Jn and NU111.en show 110 pathological 
changes. 

lhain: Slight injection of tlH~ vessels of the pia mater is usually 
present. The subarachnoid fluid is found present in quantities vary­
ing from 5 cc. to 100 cc. The meninges are often so tense that when 
pUlletured the fluid escapes in a spout. 

Nasal Chamber: Injf'rtion of the Schneideriall mucous mem-
brane is common. 

Bone ill arrow: Normal. 

Bones : No visible pathological change has been noticed. 

It will be seen that there are no lesions shown on post-mortem 
examination, on which a definite diagnosis or Lamziekte could be 
bas('(1. Hyperaemia of the kidneys and abomasum, and the catarrhal 
condition of the small intestines are the only lesions which occur with 



168 

any degree of regularity, and even with these lesions present a definite 
diagnosis would be impossible without reference to the history and 
ante-mortem symptoms. 

Symptoms and post-mortem report of a typical case of Lam­
ziekte. Acute form. 

Cow 1337. 4 yeaTs old. 

This was the first animal which contracted the disease in a fatal 
form at Smithskraal. The animal was killed in the last stages, and 
organs, etc., were used lor inoculation purposes. 

If istory and Symptom.s. 

The animal was noticed dull and not feeding well on ~Iarch 10th, 
1911. Slight irregularity in gait was noticed, but no characteristic 
symptom of Lamziekte was shown. The animal was noticed to rise 
and lie down frequently, and seemeZl disinclined to walk for any dis­
tance. 

Later the characteristic movements of an animal affected with 
Lamziekte became apparent. On the follovving day the beast w~s 
unable to rise. There were signs of attempts to do so around tlie 
place where the animal was found. On being lifted no attempt was 
made to use the legs. Hespirations were normal, pulse was normal. 
'f1emperature 1000 Fahrenheit. Faeces soft. Muscular reflex in the 
limbs was unaltered. Head was carried well. Eyes bright. Animal 
attempts to gore anyone 'who approaches. The animal was placed on ,i, 

wagon and brought to the homestead. Later: Animal drank well. 
The tongue was limp, but the animal was able to retract it COIll­

pletely into the mouth after it had been pulled out. Complete 108s of 
muscular power in the fore and hind legs was present. Animal waH 
propped up on the brisket and left for the night. 

12th illarch, 1911. 6 a.1fI.-'rhe animal was lying on its brisket. 
Head on ground propped up by the nose. Animal seems unable to 
lilt the head, or hold it up when lifted. Eyeballs retracted deeply 
into their sockets. Temperature 98·6° Fahrenheit. Pulse and respir­
:ations normal. 

Microscopic examination of the blood gave negative result~. 
Animal was then slaughtered. 

Post-moTtem Report. 

Cond'l:tion, very good. 
Peritoneal cavity, 150 cc. clear fluid. 
PleuTal cavity, 100 cc." " 
Pericardial cavity, 200 cc." " 
Lungs, collapsed. Left lung showed slight hypotasis. 
PaTenchyma of right lung normal. 
Bronchial glands, normal. 
Trachea, empty. 
Heart. Epieardium normal. 
R1:,qht TlentTicle. Flni'l blood m the cavity. Endocardium noI'­

mal. Left ventrjcle empty. 
Endocardium showed a few sulwndoeardinl extrav<1sations fmll 

petechia.e on tbe walls and septum. 



169 

Liver. Slightly swollen. Capsule tense. Section rather soft. 
Gall bladder distended with normal bile. 

Spleen. Capsule tense. Organ slightly enlarged. Pulpa normal 
in consistence and appearance. 

Kidneys, normal. 
Urinary bladder contains about 1 litre of normal urme. 
M essenteric glands, normal. 
Portal glands, normal. 
Rumen: Reticulum and omasum, normal. 
A.bomasurn showed slight hyperaemia and thickening of the 

mucosa towards the pylorie orifice, ContelltR fluid. 
Duodenum: .Mucous m~mbrane very much thickened, pale yellow­

ish-brown in colour, no hyperaemia was present. The surface of the 
mucous membrane was covered with a thiek mucoid viscid material 
resembling pus in appearance. Contents of the gut were similar in 
character. 

Jejunum and Ileum showed a condition similar to that which was 
Iound in the duodenum. 

Caecum. Contents were fluid. The mucous membrane normal. 
Colon, normal. 
Bone marrow of femur, unaltered. 
On opening the spinal meninges in front of the atlas a jet of 

dear subarachnoid fluid escaped. 
CrrmiaZ ca·vity. Brain showed slight injection of vessels of the 

pia ~ater. About 20 c.c. of suharachnoid fluid still remained in the 
menInges. 

S(}lJ"IC-irierian mucous rfwmbl'ane, normal. 
Diagnosis: Acute Lamziekte. 

Recovery and Relapses. 

rrhe percentage of cases which recover from the disease -vary ou 
different farms, and on the same farm at different seasons. Thus we 
sometimes find that a farmer who has for some time imaginerl that he 
has been successfully treating cattle affected with the diseaR8 will find 
that his so-called "specifie" loses its effect and practically aU the 
animals which contract the disease succumb. 

Recovery may be rapid and may be complete within 14 days 
£rom the commencement of an attack or may be prolonged, the animal 
showing altered movements and keeping in poor condition for months. 
Recovery in the acute form is very rare if the animal has been down 
for more than 24 hours. In the sub-acute or chronic form recovery 
may occur after 2 to 3 months, the animal slowly regaining the us·~ 
of its legs, dragging itself around in search or grass for a considerable 
distance, and rising eventually with assistance, 01' rupid recovery 
may take l)lace and the animal be Iound standing and able to walk 
for short distanceA. 

Helapses are the rule. An animal which has had one attack of 
the diseas-e ,,,ill contract it more readily the 8e(,011<1 time and will show 
more acute symptoms than were visible during the previous attack. 
Very seldom does an animal survive a sP('oml nttnC'/\:, and the third at­
tack, with rare exceptions, is fatal. 
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J hfferC'ntial Diagnosis. 

:Many diseases may be confused with IJamziekte. In the affected 
area the tendency on the PUl't of the farmers is to call all sickness 
among cattle" Lamziekte." A microscopic examination of the blood 
is always essential. In Lamziekte the blood is not markedly altered, 
and bacteria or protozoa are never round. I t is only in the initial 
stage that difficulty may occur as to diagnosis. In this case by driving 
the animal for some distance the characteristic gait will become more 
apparent and diagnosis will be facilitated. Absence of prolongation 
of the claws, bony enlargement, pain and tenderness in the feet, will 
exclude Stijfziekte. As there is no rise of temperature in Lamziekte, 
the thermometer will serve to differentiate it from febrile diseases. 

During the latter stages and at post-mortem the history of the 
animal is the best guide. The lesions found at the autopsy vary so 
much in oeeurrence ain in intensity that it is irnpossible to form a 
diagnosis from these alone, and without previous history we are only 
able to arrive at a diagnosis of Lamziekte by a pl'Ocess of exclusion or 
other possihle diseases. 

EXPERIMENTAL WORK CARRIED OUT IX CONNECTION WITH LAMZIEKTE 
ON FARM SMITHSKRAAL, ORANGE FREE STATE DURING 1911-12. 

By D. T. MITCHEI~L, M.R.C.V.S. 

E:qJer-iTnent 1. Subcutaneous inoculation of body fluids and emulsions 
of organs fr01n an animal which was killed in the last stages 
of an attack of Acute Lamziekte. (Cow 1337.) 

History. 1111e al1imalR used for these experiments had been run­
njng on the farm Gannavlaagte (a healthy farm), for some months 
and were brought to Smithskraal on .Tanuary 20th, 1911, tied up in a 
kraal near the homestead and ff'd "'ith bran, mealies and hay from a 
healthy area. Water was obtained from a borehole and supplied to 
the animals by hand. 

(1) O,x 1285. 1 year old. 
Treatment. Injected subcutaneously on March 12th, 1911, with 

100 cc. defribinated blood behind left shoulder. 
Animal was kept under observation until 13th November, 1911. 
Result: Negative. 

(2) Ox 1286. 1 year old. 

(3) 

Treatment. Injected subcutaneom.;ly on the 12th March, 1911, 
with 10 e.e. pericardial fluid and 10 C.c. pleural fluid behind 
left shoulder. 

Animal was kept under observation until 3rd May, 1911. 
Result: Negative. 

am 1287. 1 Yf'a1' old. 
Treatment. Injected subcutaneously on the 12th March, 1911, 

,vith 20 ce:. urine behind left shoulder. 
Animal was kept under observation until 3rd May, 1911. 
Result: N f'gntive. " 
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( 4) Heifer 1288. 9 months old. 
Treatment: Injected subcutaneously on the 18th March, 1911, 

with 10cc. emulsion of brain and 10 cc. subarachnoid fluid 
behind left shoulder. 

Animal was kept under observation until 3rd May, 1911. 
Result: Negative. 

(5) Cow 1289. 2! years old. 
Treatment: Injected subcutaneously on the 12th March, 1911, 

with lU cc. bile behind left shoulder. 
Animal was kept under observation until the 3rd May, 1912. 
Result : Negative. 

(6) Heifer 1291. 2 years. 
Treatment: Injected subcutaneously on the 12th March, 1911, 

with 10 ce. emulsion of mesenteric glands behind left 
shoulder. 

Animal ,vas kept under observation until 3rcl May, 1911. 
Result: :N egative. 

(7) Heifer 1292. 2 years. 
rl'reatment. Injected subcutaneously on the 12th March, 1911, 

with 10 cc. emulsion of spleen and 10 cc. emulsion of bone 
marrow behind left shoulder. Animal was kept under obser­
vation until ;3rd :May, 1911. 

Result: l\ egative. 

(8) Ox 1293. 1 year. 
Treatment. Injected subcutaneously on the 12th l\Iarch, 1911, 

with 10cc. emulsion of liver behind left shoulder. Animal 
was kept under observation until 3rcl May, 1911. 

Result: Negative. 

(9) Heifer 1295. 3 years. . 
Treatment: Injected subcutaneously on the 12th March, 1911, 

with 10 cc. emulsion of mucosa and sub-mucosa of jejunum, 
behind left shoulder. Animal was kept under observation 
until the 3nI May, 1911. 

Result: Negative. 

(10) Bull 1296. 1 year. 
'l'reatment: Injected subcutaneously on the 1st l\'Iarch, 1911, 

with 10 cc. emulsion of lung behind left shoulder. Animal 
was kept under observation until the 3rd May, 1911. 

Result: ~ egative. 

Experiment II. Drenching, ea:pe1'iments with materid.l from Cow 
1337 l,.,nled in the last stages of an attack of acute Lamz'ielcte. 

(1) Cow 1297. 4 years. 
Treatment: Drenched with contents of abomasum, ileum and 

jejunum on March 12th, 1911. 
Animal was kept under observation until 3rd May, 1911. 
Result : Negative. 
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(2) Heifwl' 1299. 1 year. 
Treatment: Drenched on .March 12th, 1911, with one litre 

emulsion of ileum and jejunum ,vith eontents. 
Animal was kept under observation until ~~rd ~ray, 1911. 
Result : Negative. 

(3) H el:jer 1301. 1 year. 
Treatment: Drenched on ~farch 1st, 1911, with 1 litre of freces. 
Animal was kept under observation until the 3rd May, 1911. 
Result: Negative. 

E.xperiment 111. 1 nt1·alymphal Inoculation of body fluids and 
emul.s'ions oj or'gans from an an·imal which was killed in the 
last stages oj an attack of Acute Lamzielcte. Cow 1340. 

(1) O.x 1286. 1 year. 
NOTE: Used in Experiment No. 1. (2). 
Treatment: Injected on the 8rd ~1:ay, 1911, into the right pre­

scapular gland with 10 cc. peritonial fluid. 
Animal was kept under observation until lath November, 1911. 
Result: Negative. 

(2) V.x 1287. 1 year. 
NOTE: Used in Experiment 1. (3). 
Treatment: Injeded on the ;3rd May, 1911, into the right pre­

scapular gland with 20 cc. urine. 
Animal was kept under observation until 13th November, 1911. 
Result: Negative. 

(3) Beifer 1288. 9 months. 
NOTE : Used in Experiment 1. (4). 
rrreatment: Injected on ~)rd :May, 1911, into the rIght pre­

scapular gland with 10 c.c. subarachnoid fluid and 10 c.c. 
emulsion of brain. 

Animal was kept under observation until 13th November, 1911. 
Result: Negative. 

(4) Cow 1289. 3t years. 
NOTE: U sea in Experiment 1. (5). 
rrreatment: Injected on ard ~fay, 1912, into the right pre­

scapular gland with 10 C.c. bile. 
Animal was kept under observation until 17th October, 1911. 
Result: Negative. 

(5) Heifer 1291. 2 years. 
NOTE: Used in Experiment 1. (6). 
Treatment: Injected on ;3rd ~lay, 1911, into the right prescapu­

lar gland with 10 c.c. emulsion of bronchial, mediastinal 
and messenteric lymphatic glands. 

Animal was kept under observation until 17th October, 1911. 
Result: Negative. 

(6) Heifer 129~. 2 years. 
NOTE: U sed in Experiment 1. (7). 
Treatment: Injected on the 3rd 1'lay, 1911, into the right pre­

scapular gland with 10 c.c. emulsion of spleen. 
Animal was kept under observation until 11th August, 1911. 
Result: Negative. 
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(7) Ux 1293. 
NOTE: Used in Experiment I. (8). 
'rreatment: Injected on the 3rd May, 1911, into the right pre­

scapular gland with lU c.c. emulsion of liver. 
Animal was kept under observation until 13th November, 1911. 
Hesult: Negative. 

(8) Heifer' 1294. 1 ~ years. 
NOTE: Used in Experiment I. (9). 
Treatment: Injected on ~~rd May, 1911, into the right prescapu­

lar gland with 10 c.c. emulsion of kidney. 
Animal was kept under observation until 13th November, 1911. 
Result: Negative. 

(9) Heifer 1295. 3 years. 
NOTE: Used in Experiment I. (10). 
Treatment: Injected on ;~rd ~fay, 1911, into the right prescapu­

lar gland ,vith 10 C.c. of emulsion of mucosa and sub-mucosa 
of jejunum. 

Animal was kept under ohservation until 17th October, 1911. 
Result: Negative. 

(10) Bull 1296. 1 year. 
NOTE: Used in Experiment I. (1] ~. 
Treatment: Injected on ard ~Iay, 1911, into the right prescapu­

lar gland with 10 c.c. emulsion or lung. 
Animal was kept under observation until 13th November, 1911. 
Result: Negative. 

Experiment IV. Further drench'ing experiments with material taken 
from Cow 1340 killed in last stages of Acute Lamziekte on the 
3rd iVlay, 1911. 

(1) Cow 1297. 4 years. 
NOTE :U sed in Experiment II. (1). 
Treatment: Drenched on 3rd ~Iay, 1911, with contents or ileum 

and abomasum. 
Animal was kept under observation until 16th October, 1911. 
Result: l~ egative. 

(2) Heifer 1299. 1 year. 
NOTE: lJ seu in Experiment II. (2). 
Treatment: Drenched on 3rd May, 1911, with 1 litre emulsion of 

ileum and jejunum with co~tents. 
Animal was kept under observation u Iltil11th October, 1911. 
Result: Negative. 

(3) Heifer 130l. 1 year. 
NOTE: n sed in Experiment II. (3). 
Treatment: Dreched on 3 J 5/12 with one kilo of faeces mixed 

with water. 
Animal was kept under observation until 13th November, 1911. 
Result: Negative. 



174 

Experiment F. Further 1:noc1tlat1:on e.xpel'inwnts with 1naterial 
taken from animals l·a:lled for inoculation pu'rposes in tht~ last 
stages of Acute Lamzielcte. 

(1 ) Heifer 1288. 9 months. 
NOTE: Used in Experiments I. (4) and II. (3). 
rrrentment: Injected on the 11th August, 1911, into the sub­

cutaneous tissue behind left shoulder with 30 c.c. subarach­
noid Huid (from cow 1304). 

Animal was kept under observation until 13th November, 1911. 
Resul t: I\ ega ti ve. 

(2) Heifer 1292. 2 years. 
NOTE: Used in Experiments I. (7) and III. (6). 
Treatmf'nt: Inoculated on the lIth August, 1911, with 20 

grammf's of bone marrow (in emulsion), into the subcutane­
ous tissue behind the left shouldf'r. 

Animal was kept under observation until 13th November, 1911. 
Result: Negative. 

(3) Cow 1335. Aged. 
History: Tied up in kraal on 13th November, 1911. 
Treatment: Inoculated under the meninges covering the right 

cerebral hemisphere with 3 cc. subarachnoid fluid on 12th 
December, 1911. 

Animal was kept under observation until the 5th January, 1912. 
Result: Negative. 

Experiment V 1. F eedin g expel'im,ents with contents of Rumen of 
cattle ldlled whil.e affected with Lamziekte. 

(1) o.x 1300. 14 months. 
History: Tied up in kraal on January 20th, 1911. 
Treatment: (a) Fed with dried contents of rumen of cow 1340 

mixed with bran from 13th ~Iay, 1911 to 18th :M:ay, 1911. 
Quantity eaten, 12 pounds. 

(b) l?ed daily with dried contents of rumen, mixed with bran 
from various cattle 'which were killed while suffering 
from Lamziekte from 18th May, 1911, to 16th July, 
1911. 

Total quantity fed 180 lbs. 
(c) Fed with 25 Ibs. weIght of dried contents of rumen mixed 

with bran from cow 1304 on 24th August, 1911. 
This animal was kept under observation until 13th November, 

1911. 
Result: N ega ti ve. 

(2) Cow 1773. 6 years. 
History: Tied up in kraal 12th July, 1911. 
Treatment: Fed on 8th December, 1911, "\vith 71bs. of contents 

of rumen of cow 1343 which had been sun-dried. 
This animal was kept under observation until 5th January, 1912. 
Result: Negative. 
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(~n Cow 1776. 5 years. 

History: Tied up in kraal 12th July, 1911. 
Treatment: lTed on 8th December, 1911, with 8 lbs. or contents 

of rumen rrom ox 1281 which had been dried in the shade. 
This animal was under observation until 5th January, 1912. 
Result: l~ egative. 

(4) Cow 1770, G years. 

History: Tied up in kraal on the lath K ovemher, 1911. 
Treatment: Fed on Eth December, 1911, with 6lbs. contents of 

rumen from heifer 1,322 which had been dried slowly in the 
shade and damped occasionally to retard drying. 

Animal "vas under observation until 5th ,J anuarv, 1912. 
Result: N egative. ,~ 

(f») Cow 1;~~n, 2~ yearf-.. 

History: Tied up in kraal on the 13th November, 1911. 
Treatment: :E'ed on the 8th December, 1911, with 71bs. or Iregh 

content or rumen or cow which died as a result of Lamziekte. 
This animal was under observation until 5th J anuarv, 1912. 
Result : Negative. " 

Experiment VII. 

l!'eeding experi'ments 'with hones of cattle which we7'(~ affected 
'With Eam,ziektc and were killed (YJ' died as a 'result. ... L4 nimals were 
forced to eat all the matel'ial SUPIJl.ied by withhold'in,q other food. 
Crushed bone.~ were given 7ni.1Jcd with 'mealic meal. 

(l) Cow 1754, 7 years. 
History: Tied up in kraal ~3rd ,June, 1911. 
Treatment: :Fed on 29th June, 1911, with 31bs. or crushed bones 

£rom a cow which died of acute lamziekte on the 17th June. 
191!. On ;30th ,June a fudher ration of 71bs. of crushed 

. bones rrom same animal was red. 
Result: Animal was noticed off feed at 6.30 p.m. on 4th July 

The following day paralysis or the tongue was present Vi'ith difficult]­
in rising. On 'walking the animal showed symptoms or disturbances 
or equilibrium, staggering gait, plaiting or the legs, and aIter walk­
ing about 20 yards collapsed on the ground. Death occurred at 11 
a.m. on 6th July, and a diagnosis or death rrom absorbtion or sceptic 
material in the bones fed was made. (Bones were taken from this 
animal, crushed and red to cow 1,753 without result.) 

(2) Cow 1753, 7 years. 
History: Tied up in kraal on 3rd ,June, 1911. 
Treatment: (a) Fed on 11th July, 1911, with 21bs. of freshly­

crushed bones from cow 1,754. (b) Fed on the 17th July. 
1911, with 3!lbs. of crushed bones fromeow 1,754. (c) FE'd 
on 24th November, 1911, with 141bs. of rreshly-crushed 
bones or cow 1,343. 

This animal was under observation until the 29th December, 
1 9 11. She calved on 27th K ovem bel', 1911, and on 2nd December, 
1911, had an attack of diarrhcea, after which she lost condition rapidly 
and died on the 29th Decem bel', 1911. 
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Result: Post-mortem showed lesions of nephritis present. Death 
was due to de bili ty . 

(3) Cow 1755, 8 years. 

History: '.fled up in kraal on 3rd June, 1911-
Treatment: Crushed bones from cases of lamziekie were fed to 

the animal as follows:-
11/7/11, 2lbs. crushed bones from cow 1,276. 
1'] /7/11, 3lbs. crushed bones from cow 1,276. 
25/8/11, 5lbs. crushed bones from cow 1,304. 
31! 8/11, 5lbs. crushed bones from cow 1,304. 
16/9/11 100bs. crushed bones from cow 1,304. 

Result: Animal was off feed and sick on 17th September, 1911. 
Symptoms resembling Lamziekte appeared on 1st September, 1911, on 
which date 6lbs. of bones fed on 16th September had been eaten. 
Animal commenced to recover on 20/9/11, and a few days lat.er was 
again normal. 

Further treatment: Fed on 24th November, 1911, with 100bs. 
crushed bones from cow 1,322. 

Result: Animal was noticed stiff in front and off feed on 20th 
December, and on the following aay was unable to rise. On 22nd 
December the animal was again able to rise, and on same day acute 
dian hcea was noticed. This dian hcea ceased on the following day, 
and the animal's movements were normal on this day. 

(4) Cow 1775, 6 years. 

History: Tied up in kraal 12th July, 1911. 
Treatment: Fed with crushed bones from cattle affected with 

Lamziekte as follows:-
24/8/11, 100bs. crushed bones from cow 1,304. 
15/9/11, 100bs. crushed bones from Mr. Leo's co,,:. 
24/11/11, 151bs. crushed bones from Mr. Leo's cow. 

Bones fed on the two last-mentioned dates were collected on the 
veld from the carcase of a cow which died of Lamziekte some months 
previously, 

Animal was under observation until 5th January, 1912. 
Result: Negative, . 

(5) Cow 1758, 6 years. 
History: Tied up in kraal 13th November, 1911. 
Treatment: Fed on the 24th November, 1911, with l11bs. of 

crushed bones from a cow, the property of Mr. Leo, which died of 
Lamziekte. 

This animal was under observation until 5th ,T anuary, 1912. 

(6) Cow 1328, aged. 
History: Animal had an attack of Lamziekte while in the graz­

ing lot, from which it recovered. It was tied up in a kraal 
on the 13th November, 1911, 

Treatment: Fed on the 24th November, 1911, with 8Ibs. of 
crushed bones from a case of Lamziekte (Mr. Leo's cow). 
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Animal was under observation until the 5th January, 1912. 
Hesult: Animal was noticed sick and off feed on 26th and 27th 

November, but no further symptoms developed. 

(7) (,low 1~~44, aged. 
History: rried up in kraal 13th November, 1911. 
Treatment: l!-'ed on 24th November, 1911, 'with 151bs. of crushed 

bones from a case 01 Lamziekte (Mr. Leo's cow). 
Animal was under ob:-;ervaiion until 5th .January, 1912. 
Result: Negative. 

Experiment FIll. Feedin,9 with sllsp(>cted }llants. 

-(1) Cow 1332, aged. 

(2) 

History: Tied up in kraal l~Hh N ovemher, 1911, 
Treatment: Fed on 14th Decembf'r, 1911, ,,,ith Ii Ibs. 01 

Last-;ertia. 
Animal ,''us under ohservai-ion until 5th .J anuary, 1912. 

Hesult: X egati ve. 

Cow 1:1;38, 4 years. 
History: Tied up in kraal l!3th November, 1911. 
rrrpatment: Fed on 14th J)pcpmber, 1911, with 201bs. o£ a run­

ning plant, plentifully dit-;tributed around the homestead, 
Ol"tlwnthera jasminiflo'l'a. 

Animal was under observation until 5th January, 1912. 

Result : Negative. 

Cow 1346. Aged. 
History: Tied up in kraal 13th November, 1911. 
~rreatment: Fed on 14th December, 1911, with 20 "lbs. of a 

running plant found on homestead 01·thanthcra jasiminiflo,ra: 
Animal was under observation until 5th ,January, 1912. 

Result: Negative. 

Experiment IX. G1'azing ana ?nuzzled experiment. 

l1his experiment was undertaken with a view to ascertaining if 
the disease was one of ingestion or not. For this purpose 100 animals 
were taken which had been running for some months previously on 
the farm Gan!lavlaagte, Orange Free State, on which up to the time 
of writing, no cases of Lamziekte have been known to occur. Of 
these animals 50 ,yere allowed to graze nIght and day in the veld, 
these constituting the" grazing lot." The remaining 50 animals were 
muzzled hy day and '''ere henh'd with the grazing lot. At 
night these anImaJs "were placed in a kraal from which all 
vegetation had been removed, and fed with material g-rown on an area 
where the disease is unknown. Water was supplied to both lots of 
animals at a small dam. fed from a borehole. the muzzled lot drinking 
throug-l1 the muzzles. OWIng' to the irritation set up by the muzzles 
and also to the dry food "with which tJle muzzled lot were supplied, n 
numher of deaths occurred from debility, principally among young 
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cows at calving or soon aftenvards, but these and the animals \yhidl 
died in the grazing lot from Lamziekte, were replaced from time to 
time 80 as to keep both lots as near the otiginal number as pm;sible. 

The experiment was commenced on the 21st January, lUll, and 
continued until 21st September, lUll, on which date the experiment 
was discontinued owing to the muzzled lot having fallen off consider­
ably in condition. The cattle "were allowed to graze in the veld until 
1st October, "1911, when new grazing and muzzled lots were selected. 
The experiment was then continued without interruption until 5th 
January, 1912. 

Result: 

A. Jf7lzzlerl lot.-N 0 deaths occurred in this lot from Lamziekte. 
rrwo animals developed symptoms of the disease aIter being placed ; n 
the ne'Y muzzled lot selected on the 18th October, 1911. rrhe cases 
occurred as follows:--

Cow 1,246, aged 
Cow 1,757, 6 years 

Developed symptoms 29/10/11 
;30/10/11 

'i,. e. twelve and thirteen days respectively after they ceased to graze on 
the Lamziekte area. Knowing £rom experience that the disease re­
quiries to have a certain period which varies considerably before symp­
toms are visible, and as no further cases occurred, one is justified 111 
concluding that these two animals contracted the disease whlle grazing 
on the veld a very short time oefore being placed in the muzzled lot. 

ll. Grazing lot.----r:rhe following cases of Lamziekte occurred in the 
grazing lot:--

(1) Deaths: 

Cow 1,a04, aged ~-'jl'st symptoms appeared 8/8/13 
Ox 1,306, 1 year 

" " 24/6/11 
Ox 1,a17, It years 

" " 
14/3/11 

Ox 1,a25, 1 year 
" " " 

2~~ /9/ II 
Cow 1,o37, 4 years 

" " " 
1U/3/11 

Cow 1,:340, 6 years 
" " 

2/5/11 
Cow 1,~~43, aged " " 

21/9/11 
Cow 1,767, 8 years 

" " 
25/!J ;11 

(2) Cases 'Which r'ecouered: 
Ox 1,;n4, 1 year :Fil'st symptoms appeared 7/3/11 
Cow 1,a19, aged 

" " " 
2;~ /2/11 

Cow 1,328, aged 
" " 12/10 Pl 

Cow 1,;339, 4 years 
" " 

9/12/l1 

rrhese together with the two cases mentioned under the heading of 
-Muzzled Lot, malws up a total of 14 cases, i.e., 28 ppr cent. of rases of 
Larnziekte. 

Conclusions.-rrhe results of this experiment prove conclusively 
that the disease is eontractpd by the, animal grazing on the veld, that 
is, " a disease of ingestion" and also that, the disease is not cont,agious. 
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During the eourse of the experimental work at Smithsluaal it was 
noticed that a relatively much heavier mortality from Lamziekte oc­
curred in the cattle belonging to the owner of the farm than in the 
Government grazing lot. 'fhis was unexplainable as the cattle grazed 
together in the same camp <lnd drank at the same water supply. 'rhe 
cattle helonging to the owner 01 the farm which grazed in this camp, 
were milk eows and were driven every day to the kraals on the home­
stead for the 1)urpose of being milked. As this was the only point of 
difference in the conditions of the two lots of cattle, it was deClaed to 
investigate the matter with a view to finding out if this new factor 
lwd anything to do with the difference ill mortality. For this pur­
pose the following experiments were l11Hlertnken. 

E'fjJeri'lJ/pnf ~Y. 

On the ht October, 1911, three animals were taken from the 
grazing lot and placed in a small eamp of about a rood in extent, 
situated dose to the dwelling how-le. A botanical survey of this camp 
had previously been made by the Government Botanist. On 13th 
~ovember, 1911, three more animals were added to the number, and 
the eXlleriment was continued until 25th December, 1911. Water was 
supplied to these animals by hand from a oorehole. 

During the last few weeks of the experiment it was found neces­
sary to give the animals a daily ration of hay, this material havin.g 
been obtained from an area free from the disease. 

Result. 

Two cases of Lamziekte occurred in this camp. 
(a) Heifer l,a22, 6 months old, developed symptoms on 2nd 

Xovember, 19.11, fourteen days aIter being placed in the camp and 
was killed in last stages on lIth November, 1911, for post-mortem. 

((J) COW 1,~{2;), aged, developed symptoms of LamzieJcte on the 
12th ~ on~mber, 1911, twenty-four days after heing placed in the 
camp. ,-ehis animal shmved very mild symptomi:' for seven days and 
recovered. 

On 5th January, 1912, two groups of cattle were selected from the 
grazing lot, muzzled lot and the cattle which had been tied up in a 
kraal, undergoing feeding and inoculation experiments, so that each 
group should contain as nearly as possible an equal number of animal.., 
from each of these three lots, and also an equal number of cows, young 
heifers and OXP11. These groups shall be referred to as the" Camp" 
lot and the" "Veri" lot. The Camp lot was composed of 41 cattle 
\vhich \vere allowed to graz(~ in a camp of ahout 4,000 morgen ni~ht 
and day. 

rrh~ " wed" lot was made up of 44 cattle. The horns of these 
('attle were painted so that they could be readily distinguished from 
ill<' cattle helonging to the Camp lot. ,-rhese animals grazed with the 
('amp lot by night, and in the morning were brought to the" weri '.' 
and placed in the kraals, in whi('h and around which they were 
allowe(l to run for about four hours daily. The animals we;e th~" 
returned to the camp, and from there were driven with the ('amp lot 
to the river for water, after whi('h both lots '"ere returned to tJw 
camp agaIn. 
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This experiment was continued until 21st July, 1912. 

Result. 

The following cases of Lamziekte occurred:­

Camp lot. 

A. Deaths. 
1. Ox 1,31;3, 1 year, developed symptoms 
2. Cow 1,769, 6 years, developed symptoms 

Werf lot. 

A. Deaths. 
1. Cow 1,273, 4 years, developed symptoms 
2. Bull 1,296, 1 year, developed symptoms 
3. Ox 1,316, 1 year, developed symptoms 
4. Cow 1,339, 4 years, developed symptoms 
5. Cow 1,348, aged, developed symptoms 

B. Recovery. 

6. Cow 1,328, aged, developed symptoms 

12/1/12. 
11/2/12. 

23/2/12. 
20/2/12. 
24/1/12. 
10 I~ /12. 
14/2/12. 

10/2/12. 

The experiments at Smithskraal were discontinued on J\-Ial'ch 
24th, and were recommenced on the new experimental station at 
Kafl'raria, Christiana District, rrransvaal. A report of the further 
experimental work done there ~will appear later. 
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