
ApPENDIX TO SECTION VI. ] 

Stabled Cattle. 

TABLE 1. 
Cvmp(tr'ing- [

OSTEOPHAGIA AND 

PHOSPHORUS DE:FIClENCY. 

Grazing Cattle. 
Mixed Ration.-2 10. wheaten bran, 2 10. crushed mealies, 6Th. lucerne Mixed ration.-2 10. wheaten bran, 2 tb. '~~ushed mealies, 6 lb. lucerne 

hay, 6 10. Pretoria hay. Then fed upon ('ut veld grass only. hay, 6 10. Pretoria hay. 

r May. June. July. 
Date. J July. August. September. Date. I 

1919. L 15. 16. 20. 26. 2. 12. 23. 1. 8. 15. 1919. L 15. 21. 28. 5. 11. 18. 25. 1. 8. 

------------ ---------- ------ ---- ------ --- --------- ---------
No. of No. of 

Animal. Animal. 

109 M ..0 - - - - - S S M 1743 M M M M M M M M M 
126 M ~ M M M - - S M M 2371 M S - - - Disco ntinue d. 

M ..0- - - ~ - - - 3097 M M M M M S S S 134 a3 - - - 0 -
144 M 

..p 
- - - - - M 3716 M M M M S Disco ntinue d. if) - - '"0. -

157 M h - - '- - - ~~. - M M 3718 M M M M M M M M M 
162 M a3 M M M - - '"00 S M M 938 M - M - - Disco ntinue d. 
164 M ~ - S - - - ~ 12 - - - 3406 M - - - - Disco ntinue d. 
167 M ~ M S - - - '"O~ S M M 957 M - - - - Disco ntinue d. 
124 M <.0 M - - - - ~0Jj - S - 2892 - - - - - - Disco ntinue d. ~ 

cd 
a3 2907 M S M S - - Disco ntinue d. 

44 22 22 0 0 '"' 0 44 67 Per cent. M 90 40 60 40 30 20 20 Percent. M 100 ~ 20 20 

Note.-See page 1213 of text. M signifies marked osteophagia; S signifies slight osteophagia; - signifies no era ving at all. 

I-' 
CO 

S 
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TABLE 2. 

Grass-feeding. 

Four common grasses of the veld: Themeda triandra, Cymuopogon 
excavall,f,s, D'igilaria erir:tntha, Aristida uniplum'is; fed separately to 
stabled or kraaled cattle. 

Date. 

1919. 

Red Grass 
(Themeda trialldra). 

Thatch Grass 
(Cymbopogon excavatus). 

r .June. I .July. I Dare. rl June. I July. 

112. 23. 1. 8. 15. 21. L 23. 1. 8.] 5'121. 
~LI I-I -1-

1 

----=-------1--
1
1 1919. l !-----:--1----=----:----C--1 -1-

--N-O.-Of--I--I--I-r--I---II--N-O-.-O--f--I---------I-

An;~al. ~ _ _ i ~ S S I M M .-g I A~~al. I M lY.I M M I M 
144 ~ - - I...... - - - M ~ 3911 i M M .-cl M M I M . ::: '..., ~ l.-cl (l) , 

3~~! "0 - - 1 g - - 1- - ~ 4~~~ I j - - ~ - S i M 

p.r4::~t. M I! ~ ~ I J ~ I ~ I: ~ ~ I pc:::t. M I W : ~ J : ~ I : 

Krul Grass. Besem Grass 
(Digitaria eriantha). (Aristida uniplumis). 

Date. { September. I October. Date. ( September. 
I 

1918. 1919. l 
II.I~ 22.1 29 . 1. 8. 15. 22. 29. 6. 13. L 15. 

- - - - r-- --- - - - -
No. of No. of I 

i Animal. a.i ~ Animal. 

"I 0 ~ 123 ~ - ,...; - - M M .-cl 126 ~ - S - S M 
124 - "0 - - S S a;, 140 0 S S M ~ (l) ~ ell - - ....; 

4051 0 S S M M ~ ;...' 
M 0 - 3842 0' - - "0 M M >=1 :p 

4175 "0 - (l) - - M M 4103 ~ i S 
(l) 

S (l) S ~ - 0 - -
4339 0 - - - S S 

0 
4322 g 1- ~ S ~ El 0 - (l) - -

"0 00 
"01 s (l) 0 A Per cent. M ~ 0 0 0 0 60 60 Per cent. M ~IO 0 S 

0 20 20 60 

ICr·IM1M 
0 

4532 era ver M M M M M 4530 M M M 
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TABLE 3. 

GT(tS8-/eflding. 

Armoedsvlakte Grass Fed to Stabled Armoedsvlakte Hay and Pretoria 
Cattle. Hay compared on Kraaled Cattle. 

Date. ( July. I Augu'lt. I September. Date.~' June. I July. 
I 
~ 

1

23 S. i 15. 21. 2S. 5·ln·lls·125. 1919. I I 1 1919. L 1. l 12. 23. i 1. 8. 15. 21. 

- --------:----
I-~--.- I 

No. of No. of 
Animal. Animal. >. 

4096 M M M
1

- S M - - - - 157 - eil S M M .-d ~ 

4400 M M M M M M M M 162 biJ S M M CD 
u3 MIM - Cl) ::s 

4407 . 
;..; 

M M M!M M M MIM M M 167 .S +> M M .S Cl) 
0 - ,.!<l -

4408 > M -IM M M _I- S M 3933 .g eil S ~ eil - - - -
-- MIM 

MIM ~ M 
0 

4434 0 M M M M S - 3991 CD - 00 S M <:;) 

~ "d ~ CD 
0 

Per cent. M 100 80 80180 80 100 60 60 40 60 Per cent. M 0 ~ 0 80 60 
I 

<Q 

3990 - - -IM M M M Tr ansf. 124 >. - S - .-d 
4051 w - - -!M S - S - S M 126 cil S M M CD 

;..; I ~ ::s 
124 

Cl) 
- S I-- M S - - - - 134 - - - .S > - ell 

126 ell M M M M 3867 

Jls 
- - ~ 

--
- - MIM - -

0 4177 M M 0 
134 - - -1- - - - - - - <:;) 

3867 "d - - - - - - - - - - ~ CD 
<:;) 

M M M S 4177 .g - - MIM S -
I CD 

iper cent. M) 
1

0 Percent. M ~ 0 0 30 60 60 30 40 30 0 15 I 
40 40 



'rABLE 4. 

K1'(((i;led cattle fed 'upon mct'izt mea l! 6 lb" and lltCB'OW hay, 5 lb., redlfced to 4 lb. of (!(uh on 26th A ug'ttst ; one lot rece'i'uing 
in addilion 2 lb. of grass ash obtahud by burning the veld, the other lot acting as controls. 

Maize Meal and -Lucerne, plus Grass Ash. Maize Meal and Lucerne alone. 

Date. rll July. I Aug",t. I I Septembe,. Date. J July. I Augu,t·1 I Septembee. 

I!H9. i I I I 191~ I 1 I I 

_____ ~, ___ 27. __ ~~~~>___~i-~115. 22. --------~--L~~~~~>---~~~~: 22. ~ 
No. of Animal. 

107 
151 
152 
174 

3994 
4298 
4344 

165 
193 
200 

Per cent. M. I 

Ul 
1-< 
Cl) 
I> 
c;l ... 
<:; 

"'C Cl) 
~ 

.-5 
Cl) 

~ 

I .q I 1 I I J ~ 
..d g; ~' No. of Animal. ,;, I . . ~ ~ r.) I I . '0 
-I-' P ~ "'C 1-< 1 

_ 0 _1_ - -.01-< -1,- -1- 103 Cl)1Cl)1- - - _.qCl) - -1- 1 -

_ M __ '- __ ;: ~ __ 1_ _ 109 ~ i g ! - - - - ~.E - -. - 1 -

"'C I - I I 1-< 1 Cl) I Cl). 
_ Cl) _ _ - - 0 - -- 1' - I - - 135 <:; d I - - - - . "'C - - - -

C) S +>"'C I ~ , ..0 P _ >:: _ _ - -0 P - - I - - 167 ''''C S· - - - - ..... c;l - - - -- s -1- - - 8 c;l - I - - - 3990 t ~ 8 - - - -- ~- - - - --
d :=_ I := 0 c;l I -~-,----oo::---- ,1024 "'C ____ +>Cl)--I---

_ 8 - i - s - ~ s s i - - - 4101 ~ - - - - "'C S S - - -

"'C 
ill 
C) 

:= 
"'C 

~ 

1 

p i I ~.~ I . 0 ill ' ,- • • := ..... ....t...... I .0....; 00 C':S _ , ,'"d _ __ ~.--< _' _ _ _ 168 1 Cl.>;.. - ,"'C - - "'C c; -' - - -S 'P c:O ~ I C) Cl) .... Q.) Cl) .... , 
- 0 g --- - ~ ~ - - - - 196 :=;.. - § g - - 1-< ~ - - - -

I
. \ Cl) .... .... 203 ,"'C ell r' <l) P , 

-'-'S--~ ---1- :Q.)J-<-'-'S--o --,--
I ~'B I~u ~, 

o I 0 0 0 3 0 0 I O. 0 Per cent. M. I I 0 0 0 0 d2 0 0 I 0 o. 



TABLE 5. 

PeJ"mflnent Contrul",. GrClzing on the Veld.- LOT 1. 

f May. I Jun,: Jniy. Ang",'. S,ptomb". O"""b",. Novemb". 
Date. 

1919-1920. 
12. 20. 27.\2.

1
11.1".123.11.18.115.121.128.15.111.118.12'.11. I 8. 115.122.129.17.113.120.127.13.110.117.1 ". 

________ - -- - ---1--1-1-1--1-1--1-1--1--1-1-1-1-1-1-1--

No. of Animal. 
2632 ........... ······· . M M M M M M M M M 1\1 M M M M 1\1 M M M M 1\1 M M S M M M 1\1 S M 

3159 .......... ········ . M M M M 1\1 1\1 M M M M M M M M 1\1 1\1 M M M M 1\1 M M M S S S M 

3306 .•........ ········ . 1\1 M 1\1 M 1\1 M M 1\1 M )1 M M M M M 1\1 M M M S M S M S S S ..... 
3331 ........... ······· . M M M M M 1\1 M M NI 1\1 M M M M .M M M M M M 1\1 M M M M S S M 

Cl:) 
I-" 

3381 ............ ·.···· . M M 1\1. M M M M M M M M M M M M S S M M M M S M M S S S M S I-" 

3473 .......... ········ . 1\1 1\1 1\1 M M S 1\1 M M M S M M J\I M S M M 1\1 S S M S S S S S 

3561 ...........• ······ . S S M M M M M M M Exi t. 
3634 .•••.•...... ·.···· . S M M M M M M M M 1\1 1\1 M M M M 1\1 M M M M M 

3678 ............ ······ . M M S M 1\1 M M M M M 1\1 1\1 M M M M M S M S S S S S 

3819 .....•.... ·.······ . M M M M M M 1\1 M M M M M M M M M S M S 1\1 1\1 M M M S S S S 
3t\52 ....••.•.••• ······ . M M M M M M M M 1\1 M M 1\1 1\1 M M M M M 1\1 M 1\1 1\1 M M M S M 
3992 ................ · .. S 1\1 S M 1\1 M M M M M M M M S S S S S S S S S S 
3995 .......... ·.······ . 
1536 .....••..• ········ . Exit. 
45~8 ...•........ ·.···· . M M M M M M M M M M M M M M M M M S M M 1\1 M S S 
4541 ..•................ 
4543 ......•...•. ·.···· . M )1 S M M M S S S M S S M -IM 2577 .•..•....... ······ . M 1\1 M S M M M - S 
3174 ....•........... ·· . M S M M S S S S S S 
3594 ..•.•........... ·· . S S S S S S S S S 

Per cent. showing marked I 
craving ..... , . . . . . . . . . 40 I 45 I 40 I 40 I 50 I 50 I 60 I 60 1 65 1 65 1 65 1 75 I 80 1 65 1 70 I 50 I 50 1 60 1 60 1 55 I 50 I 55 1 45 1 55 1 35 I 15 1 5 I 5 1 35 



TABLE 5-(contin'/led). 

Date. 

1919-1920. 

8. I 15. I 22. I 29. I 5. 1 
De.::ember. JanliMy. Fob,""'y. I >fa"h. I April. I MAy. June. 

r --'----------'-------~-----'-----~--

12. I 19.1 26.1 2. I 9. I 16. I 23.1 1. I 8. I 15.1 22.1 29.1 5. 112. 119. I 26.1 3. I 10. I 17. I 24.1 1. I 7. I 14. 

---------_----1 __ 1_. -1--1--1----11 __ 1 __ 1 __ 1 __ ' __ 1 __ 1 __ 1 __ • __ 1 __ 1 __ 1 __ .1 __ -1 __ .1_-.1--,- .--,--,--,---.--, __ 1 ______ _ 

No. of Animal. 
2632 .................. . 
3159 .................. . 
3306 .................. . 
3331 .................. . 
3381 .................. . 
3473 ............•...... 
3561 .................. . 
3634 .................. . 
3678 .................. . 
3819 .................. . 
3852 .................. . 
3992 .................. . 
3995 .................. . 
4536 .................. . 
4538 .................. . 
4541 .................. . 
4543 .................. . 
2577 .................. . 
3174 .................. . 
3594 .................. . 

M 
M 

M 
M 
M 

S 
M 
S 

M 

S 
M 
S 
S 

M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 

M 

M 
M 
S 
M 

M M 
M M 
M S 
M M 
:M: M 
M M 

M M 
M M 
M M 
M M 
M. M 

M M 

M M 
M M 
S S 
M M 

M 
M 
M 
M 
M 
M 

M 
M 
11-1 
M 
M 

M 
S 
M 
M 
M 
M 

M 
M 
M 
M 
M 
S 

M 
M 
M 
M 
M 

M 
S 
M 
M 
S 
M 

M 
M 
M 
M 
S 
S 

M 
M 
M 
M 
M 

M 

M 
M 
S 
M 

M 
M 
M 
M 
M 
S 

M 
M 
M 
M 
M 

M 

M 
M 
S 
M 

M 
M 
S 
M 
M 
S 

M 
M 
M 
S 
M 

M 

M 
M 
S 
M 

~ ~I M M S S 
M M M 
M M M 
S Exi t. 

MI MI M 
M S 
M M M 
M M M 
M S S 

n-I M S 
S S 
M M M 
1\1 M S 
S S 
M M M 

S I M I M M M M 
M M M 
M M M 
M M M 

MIMI M S M M 
M M M 
M M M 
M M M 

S M M 
S 

M Exi t. 
M M M 
M S S M M M 

M 
M 
M 
M 
M 

M 
M 
M 
M 
M 

M 

M 
S 
1)1 

S I M Exi t. 
~{ M 
M M 
M M 

M, M M M 
M M 
M M 
~f M 

MI M 

"NI I M - M 
M M 

~{ 

51 
~I 
M 

M 
M 
M 
M 
M 

M 

M 
S 
M 

M 

M 
M 
M 

M 
M 
M 
M 
M 

M 

M 
S 
M 

M 

M 
M 
M 

M 
M 
M 
M 
M 

M 

M 
M 
M 

M 

){ 

M 
}I 

M 
M 
M 
M 
M 

~I 

M 
S 
M 

M 

1\1 
M 
M 

M 
M 
M 
M 
M 

M 

M 
S 
M 

M 

M 
M 
M 

M 
M 
~{ 

M 
M 

M 

M 
S 
M 

M M 

M M 
M M 
M ~I 

MIM M M 
M ,M 
M M 
:ut M 

MIM 

MIM S S 
M M 

:NI 

M 
M 
}I 

M 
M 
M 
M 
M 

~I 
S 

M 

M 

::HI M 
M M; 
M 1\1 
M M? 

M! M M M 
M M 
1)1 M 
Mi M 

MI M 

MI M S 
M M 

Pe~r~~~~g~~.~~~~~ .~~~~~~ I 45 I 85 I 85 I 80 I 90 I 80 1,70 I 80 I 65180 I 65 I 50 I 70 180 I 80 I 80 I 75 I 85180 I 80 I 85 I 80 180 180 I 80 I 80 1 SO I 80 I 80 

NOTE.~M signifies marked craving. S signifies slight craving. A blank signifies (-) absence C)f craving. 
See tExt for method of testing and modification of 29th September. 

,..... 
CO ,..... 
{~ 
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Date- i 
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rrABLE 6. 

LOT lr.-Permanent Controls. 

Feb. March. April. May. June. 

~ I--~~T-~~~~~~~~~~~~~~~-
1920. \ i I I! 

l 10.117.123. 2. 8. 15. 22.i 29. 5. 12. 19. 26. 
_______ --1- -,- ---1--1--1--1--1---1--1---

3. 10. 17. 24. 1. 7. 14-. 

No. of Animal. I I 
118.......... - - - - 1-

126. . . . . . . . . . - - 1- -I S -1- M M 
130. . . . . . . . . . - - 1 - = -S - -
165. . . . . . . . . . - I -1- 1 M 
_'174.. ........ - 1- - - 1- - i-M 

SMMMMMM 
-I-

S 

214.......... - 1- 1-

239 .......... -1- 1-

:~!~: : : : : : : : : : = I = 1 = 
252. . . . . . . . . . -11 -11 

-

-i~~8: : : : : : : : : S = = S if I if 
4170. . . . . . . . . S 1- i - - S 
4174......... -1-1-
4347......... - - -
4667......... - - 1-
4748......... = 1= 1 = 
4825......... 1 

4826......... = 1= = 
4848......... I I 

S 

-1-
-1-

MIIM 
S S 

= 1

1

= - -
S IM 
_1-

S S S 
M M 

S S 
S S S M S 

S 
MMSMMM 

S S S S 
S S S 

MMMMMMMMMMM 
MMMMMS MMS 

M S M S M M 

S M 
MMMMMMMMMMM 

- i -­
I 

M S S M =1= S M S 

N OTE.-M signifies marked craving; S signifies slight craving. 



Date. 

May... 1919. ...... ..... . .... 

June ....................... . 

July 7th .................... . 

August 9th ................. . 
21st ................. . 
28th ................. . 

TotaL .......... '. 

September 4th .............. . 
11th .............. . 
12th .............. . 
18th .............. . 

TotaL .......... . 

October 16th ................ . 
17th ................ . 
29th ............... . 
30th ................ . 
31st ........... " ... . 

TotaL .......... . 

November 1st .............. . 
5th .............. . 
6th .............. . 
7th .............. . 

19th .............. . 
20th .............. . 
24th ...•• ~ ..•...... 

Inches. 

nil. 

nil. 

·02 

·07 
·05 
·01 

·13 

·06 
·22 
·19 
·01 

·48 

·03 
·02 
·37 
·21 
·07 

·70 

·68 
·05 
·24 
·10 
·01 
·07 
·04 

TABLE 1. 
Rainfall, 1919-1920. 

Date. 

1919. 
November Total. .......... . 

December 4th .............. . 
6th .............. . 

22nd ............. . 
28th .............. . 
30th .............. . 

TotaL .......... . 

1920. 
January 1st ................ . 

9th ................ . 
10th ................ . 
13th .............. . 
14th ........ . 
19th ................ . 
28th ................ . 
29th ................ . 
30th ................ . 
31st ................ . 

TotaL ......... " 

February 1st ............... . 
4th ............... . 
5th ............... . 
6th ............... . 
8th ............... . 
9th ............... . 

'" 13th ............... . 
14th ............... . 
21st ............... . 

Inches. 

1·19 

·26 
·01 
·13 
·08 
·41 

·89 

·09 
·ll 
·07 
·41 
·59 
·65 
·03 

1·60 
1·35 
1·62 

6·52 

1·62 
·62 
·30 
·65 
·03 
·52 

1·21 
·13 
·45 

Date. Inches. 

1920. 
February 27th ................ I ·01 

·05 
1---­

Total. . . . . . . . . . .. I 5·59 

28th ............... . 

March 1st................... '09 
2nd.. . . . .. .. .. . . .. .. .. 1·02 
3rd.................... ·57 
4th........ ............ ·20 
lOth................... ·02 
19th................. . .. ·02 
22nd...... ............ ·37 

i ____ _ 

TotaL........... 2·29 
---------
April llth................... ·02 

12th........ . .. .. . . .. . . ,O(i 
13th........... ........ ·08 
14th........ . .. .. . . .. .. ·01 

TotaL ........... : ·17 

May 10th.................... ·03 
11th........ . . .. . . . . .. . . ·01 
12th .................... I ·02 

TotaL ........... : ·06 

June........................ nil. 

Total for year May, 1919, to 
May, 1920........ .. .. .. .. .. 18·00 

...... 
~ -~ 
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TABLE 8. 

IJ('rcentage Phospho'rit OX'ide 'in Dry Matter (~f Natu?'al Graz1:ng at 
A rmoedsvlalde. 

1919. 
May (Old} 
grass) .. , .. ·08 

June ...... . 
October 
(young grass) ·65 

Nov. 10th.... ·60 
" 18th... . ·55 
" 25th.... ·40 

March 5th .. ·13 

" 
12th .. ·12 

" 
17th .. ·12 

" 
25th .. ·15 

Sn1all .~~a mpl£ng Oamp. 

1919. 1920. 
Dec. 1st .... . Feb. 4th ... . 

" 8th ... . " 10th ... . 
" 22nd .. . " 17th ... . 
" 31st ... . " 24th ... . 

Jan. 8th, 1920 March 4th .. 
" 15th ... . 
" 21st ... . 
" 27th ... . 

·37 
·32 
·26 
·22 
·23 
·22 
·29 
·27 

" 16th .. 
" 25th .. 

April 2nd .. I 

Oamp A (Hospital carrtp). 

April 2nd .. I ·19 April 27th ... 

I " 
6th ... ·13 May 5th .... 

" 13th ... ·08 " 
11th .... 

I 

" 
19th ... ·09 " 

18th .... 
I 

Oamp A (Paddock A). 

·24 
·29 
·34 
·32 
·24 
·24 
·26 
·15 

·08 
·07 
·05 
·07 

1920. 
April 6th .. . 

" 13th .. . 
" 19th .. . 
" 27th .. . 

May 5th ... . 
" 11th .. .. 
" 25th ... . 

June 2nd .. . 

May 25th ... 
June 2nd ... 

" 
8th .... 

" 
15th .... 

·12 
·Il 
·H 
·08 
·10 
·07 
·05 
·13 

·06 
·06 
·04 
·05 

March 4th .. . 
17th .. . 

' 24 1 April 2nd ... I ' 14 1 May llth"'1 ' 08 1 June 2nd ... 1 ·05 
·29 ,,21st .... I ·18 ,,25th... ·07 ,,6th.... ·07 

I 

TABLE H. 

Proximctte A natysis of Dry .1lIatter of G1YlSS in Sampl'tng Oantp at 
A rmoedsv lakte. 

Date. 

10th Nov., 1919 ... . 
8th Dec., 1919 .... . 
15th Jan., 1920 ... . 
4th March, 1920 .. . 
19th April, 1920 .. . 
Hth May, 1920 ... . 
8th June, 1920 .... . 

Rich pasture grass. 
Poor meadow hay .. 

I ) 

Crude I Ether Nitrogen- Crude A h 
protein.!Extract. Ext;~~~ives. Fibre. is. 

19·4 
14·3 
13·8 
7·2 
4·9 
4·1 
4·0 

5·5 41· 0 22· 5 I H· 6 I ·60 
5 . 6 46· 8 25 . 6 7 . 7 I . 32 
5·5 48·0 25 ·0 7· 7 I ·22 
3·4 49·8 33·7 5·!) I ·24 
2· 4 I' 51· 6 35·0 6·1! ·11 
2 . 2 52· 9 34·9 5 . 9 I ·07 
2· 0 53 . 7 33 . 1 7 . 2! ·09 

! i i 
For Oomparison-European Fig'llres. 

I Starch 
cao'l Equiva­

lent. 

(·31) I (56) 
·59 -
·50 (52) 
·43 -
·46 (32) 
·50 -
·59 (25) 

8·7 1·7 44'8 39·0 5·8 ('4) (·9) 22 
20·5 4· 6 1\ 45· 9 I 19 . 0 I 10· 0 I (. 7) ( ·9) I 60 

I I I 
--,-------------'-~-,---'------'---------,--~----'---~--~ 
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rrABLE lO.-MISCELLANEOUS ANALYSES. 

PToximate C{lJmpos'ition of AiT-dTY MateTial. 

Lucerne hay (1919) ...... . 
Lucerne hay (1920) ...... . 
Poor Pretoria hay ....... . 
Armoedsvlakte hay (May, 

1919) ................. . 
-Chaff ................... . 
Digitaria eriantha (June, 

1919) ................. . 
Aristida uniplumis (June, 

1919) ..........•....... 
Muis grass (June, 1920 ... 
Rosijntje Bos (Dec., 1919) 
Manured camp A (8th June, 

1920) ................. . 
lVlanured camp B (9th June, 

1920) ................. . 
Control to manured camp 

(9th June, 1920) ...... . 

1% 
1 5·9 

7·6 
7-3 

5·6 
6·2 

5·7 

5-0 
6·8 
6·5 

5·9 

6·5 

6·9 

% 
10·9 
11·8 

2·1 

2·7 
3·4 

3·5 

3·0 
3·0 

19·9 

3·0 

2·8 

3·9 

% 
3·5 
2·6 
1·7 

2·2 
2·4 

1,8 

1~5 
2·6 
4·4 

2·9 

2·2 

3·9 

1

% 
31·0 
37·9 
34·5 

29·0 
36·7 

27·9 

40-6 
32·1 
18·4 

33·0 

33·6 

1
27 '7 

%1 
39·9 
32·8 
46·8 

50·9 
44·9 

50·7 

44·7 
48·2 
45·0 

46·3 

47·6 

48·6 

% 
8·8 
7·3 
7·6 

9·6 
6·4 

10·4 

5·2 
7·3 
5·8 

8·9 

7·3 

9·0 

% 
·54 
·37 
·17 

·08 
·16 

·08 

·23 

·07 

% 
1·20 
1·50 
·19 

·23 
·10 

·32 

·19 
·71 
1·6 

·92 

·67 

·99 

% 
·31 
·32 
·17 

·18 
·06 

·n 
·04 
·34 
·96 

·57 

·33 

·47 

NOTE.-Ash, lime, and magnesia sometimes high, owing to contamination with dolomitic 
·dust. 

Percentage Phosphoric Oxide in Miscellaneous Materials. 
Maize samples, 0·42-0·52; maize bran, 0·23-0'77; wheaten bran, 1·7-2·1, beans, 

'0,72; Fanko, 0·09-0·11. 
Phosphoric acid, 64 gm. to 75 gm. per 100 C.c. Sodium phosphate, 21. Calcium 

phosphate, 40. Mineral phosphate, 31, with iron and alumina, 1· 5. Bonemeal ranging 
{'ound 24, with" citric-soluble" 16. Dissolved bonemeal, 15 (water soluble). Bone-ash, 
:39. Dissolved bone-ash, 20, with" citric-soluble" 16. Whale·meal. 11· 7. 
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TABLE 1l. 

Fifty Oxen (used for Working), on Varying Bonemeal Allou.'ance. 

Date. f May. June. July. August.. 

1919·-1920. -t 
~ 20

1

28 

I----.~-.--.. - f-......---------~------~ 

25. 2. 12. 16. 23. 1.1 8.115.1 21.)' 2R. ~~I-.~I~~I~~ ------1- ----,--,--i- i . : 
No.of Animal. -iM I I I 

2265 ..... -1- -1-
2269 ..... M M S S S S S M S I M M! M S ,-
2324 ..... M -i-

=1= 
-1-

2325 ..... M -1- -;-
2329 ..... M - - - -
2240 ..... 1\1 S M!-
2345 ..... -1- -!-
2348 ..... M '=1= 

S M S 
2350 ..... 
2357 ..... MiMi s 2360 .. M M S M M S M S M M M S S 
2366 ..... M S - S ~:MM 2423 ..... M ~I~ S M S :1\1 M 
2424 ..... M _i_:_ 
2425 ..... M M S :.~ S S M 
2429 ..... M -1-2461 ..... M - -
2462 ... , . M M M M 
2465 ..... M S S S S S S S M M M M M M M M 
2506 ..... 
2513 ..... M M M S S S S S S S S S 
2852 ..... M S M S S M M M :M M S S 
2878 ..... M M S S S S S S S S M M S 
2880 ..... S M S S S S 
2897 ..... M S 
2903 ..... M 
2918 ..... M M S S S S S M S S S M M M M 
3027 ..... S S S 
3043 ..... 
3090 ..... S S S M 
3]62 ..... M M 
3177 ..... 
3212 ..... M M M S M M S M M M M M M M M M M M 
3240 ..... M M M S S S S S M S M 
3501 ..... M S S S S M S M M M M M 1\1 S M: 
::1502 ..... M S S S S S M S S S S 
3557 ..... M S S S S M S M S S S 
3586 ..... M 
3635 ..... M s -I- S S S M M M M M S S 
3648 ..... S S 

S I S 
S S S 1\1 M M M S S S 

3676 ..... M -1- - S S S M 
3710 ..... - -
3711 ..... ~I= 3809 ..... -1-3863 ..... M - - - S M = I ~~ M 
3899. _.,. 
2054 ..... -1- -IM -I S 
2699 ..... 1 M Si S i -,-
2747 ..... -I- S S M 

~I~ 388~ ..... 

~I~ MIMIM 3621 ..... S M M M M 
Marked 

59 J 18 28 , 241 22 28[30 craving, ~{, 6 0 4. 4 2 8 14 18 14 

NOTES. 

M = Marked craving. S = Slight craving. - Signifies absence of craving for bones. 
25th April, allowance of 8 oz. bonemeal per head per day. 
28th June, bonemeal discontinued. 
31st December, 1920, allowance of 1 lb. bonemeal and l-lb. of bran per head per day, reduced to 3 oz~ 

bonemeal and 3 oz. bran as fast as the animals lost their craving. By 17th February all were OJ}; 

the low ration of bonemeal. 
Animals originally a mixed. lot derived from various districts, in some of which osteophagia is absent. 
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TABLE ll-(continued). 

( 8eptember. October. November. December. .January. 

J( 1.1 8. 15. 23. 1.11 R 13.! 21. 27. 3'111. 17. 25 2. 9.116. 23. 30. 5. 13.119. 26. 

--------1--li--1-1- ----!-I-f--I- _.-1-- - - I-t---;-

l 'j I 

Date. 

1919-1920. 

No. of Animal. 
2205 .•.•..... 
2269 .•......• 
2324 .•....... 
2325 .•....•.. 
2329 .•....•.• 
2340 ..•.....• 
2345 ..•...•.. 
2348 •........ 
23iiO .•..•.... 
2357 ........ . 
2360 ........ . 
2366 ........• 
2423 .•....... 
2424 ....•.... 
2425 ........ . 
2429 .••...... 
2461. ...... .. 
2462 ........ . 
2465 ...•..... 
2506 ........ . 
2513 ........ . 
2852 .•....•.. 
2878 ....... .. 
2880 ........ . 
2897 ........ . 
2903 ........ . 
2918 ........ . 
:3027 ........ . 
3043 ........ . 
~090 ........ . 
3162 ....... .. 
:3177 ........ . 
3212 .•....... 
3240 ........ . 
:3501 ........ . 
3502 .••...... 
3557 .•....... 
3586 ........ . 
'3635 ........ . 
3048 ........ . 
3676 ........ . 
3710 ........ . 
:3711. ...... .. 
3809 ........ . 
:1863 .•....... 
3899 ........ . 
2054 ........ . 
2699 ........ . 
2747 ........ . 
::1883 ........ . 
3621 ........ . 

Marked 
craving, % 

-1- -1- -1- S M M M -'-- - 8 - 8 8 8 - S S 8 8 8 S 1\1 M M _-1-_ 
----8 88 MM 

-1- -1- - - -,- 8 S 8 8 ~ 

~'~ ~II~ s ~i~ ii ~ ! s 
-,--- -

-1- -1- 8 
S S s S88 -888MMM8 

S 8 8 8 8 8 M 
8 8 M 8 8 8 8 8 S M 1\1 M S 

M M 
S M M 

M S 
S S 
8 S 

S 
S 

8 8 8 M S 
S s 8 8 8 S S 1\1 S S M M S 

M M 

S 8 SIM S 8 8 S M M M M ~ ~ S S 
M S 8 81\18 8 8 8 8 M 1\1 1\1 M 

M 1\1 8 
S S S M 1\1 1\1 1\1 M 8 S 8 

88888 8 8 8 S M M M 
S 8 8 8 8 8 S 8 8 S S M 

S 8 M 8 8 8 S S M 
s s 
S M 
M 8 

8 M M 
8 !I~I! S S S S 

S M 
S S M M 
M M M S 
M 8 M 

Exit. 
M S S 
M 

l\I M 
S 

1\1 S M M 
8 8 
M 1\1: M 1\1 
S S R 
8 S S 

8 
8 

S 
8 

S 

S 

s 
M 

S 

M M S 
M M 8 
M 8 M 
S S S 
S 
M 
S 
8 

M S 
S 

M 8 8 

S 8 

8 

S 8 8 8 
S 

S M M M 8 
S 

S 8 M S S S 8 S S M M M S 
S S M S M M M M M M 
M S S M S M 1\1 M 1\1 M M M S 

8 S S S S S 8 M S M M 
S S S 8 8 M S 8 1\1 M M 
8 M S 8 8 S 8 8 M M 

S 1\1 M 1\1 M 
S S 8 S M S 8 

S 
S 

8 M 1\1 
S M S 

M 
M S 

S 

s 
s 

S =1= S 8 M M M 8 8 8' S 

Rxit. 

S 

S 

S 

8 M M 8 M 
S M M 1\1 M M 

8 S 
M M M S M 8 M M S 8 

4 

8 

o 
S 

8 

8 

8 

S S M 8 S S S 

14 12 10 4- 16 12 4 8 8 ° 8 12 20 40 68 54 12 4 2 2 

NOTES. 

-3lst December, 1920, allowance of 1 :lb. bonemeal and i-lb. of bran per head }:'cr d~y, reduced to 3 oz. 
bonemeal and 3 oz. bran as fa"t aB the '1uimals lost their cravhg. I~y 17th Fehruary all were on 
thf' Iow ration of bonemeal. 
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TABLE ll-(continued). 

_( February. March. April. May. 
DaM. J 

1919-1920. l 2.1 9. 16. 23. 1. 8. 15. 22. 29. 5.[12. 19.1 2fi. 3. 10.117. 24. 
______ . __ --I-__ j__ ____ _-I--

No. of Animal. 
2265 .. _ ... . 
2269.~ ... . 
2324 ..... .. 
2325 .....•. 
2329 ...... . 
2340 ...... . 
2345 ..... .. 
2348 .•..... 
2350 .•..... 
2357 ...... . 
2360 ..... .. 
2366 ...... . 
2423 ...... . 
2424 ...... . 
2425 ...... . 
2429 ...... . 
2461. ..... . 
2462 ...... . 
2465 ...... . 
2506 ...... . 
2513 ...... . 
2852 ...... . 
2878 ...... . 
2880 ...... . 
'2897 ...... . 
2903 ....•.. 
2918 ..... .. 
3027 ...... . 
3043 ...... . 
3090 ...... . 
3162 ...... . 
3177 ...... . 
3212 ...... . 
3240 ...... . 
3501 •...... 
3502 ...... . 
3557 ..... .. 
3586 ...... . 
3635 .•..... 
3648 ...... . 
3676 ...... . 
3710 ...... . 
3711 ...... . 
3809 ...... . 
3863 ...... . 
3899..f •..•.• 
2054 .. ; .... 
2699 .•..... 
2747 ...... . 
3883 ......• 
3621 ...... . 

Marked 
craving, % 

I ! 

-1-
-1-
-I~ - -
-'--
s 

s 

S 

M 

s 

s 

s 

s 
S 
M 
s 

s 

s 

s 
s 

6
1 

0 

s 

s 

2 

M 
S 

s 

s 

M 

o o 2 

s 

s 

M 

2 

s 
s 
s 

-1-- -

- M 

M 

s 

01 4 

s 

M M 

s 

s 

S 

M 

s 
s 
s 

2 

s 

s 

M 
S 
~1 
S 

s 

M 
S 
M 

4 I 4 

s 

M 

]\1 
S 

4 
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TABLE 12. 

Cattle Supplied with Varying A mounts of Bonemeal. 

Date. ( May. I June. I July. I August. I September. 

1919-1920. 1 I I I I I 1 I 
__________ +-13_ .. 

1
,_19_. ~ ~ ~ ~!~ .!.:.I~ ~ ~ 28. ~ ~ ~ ~ .!.:. ~ ~.:::-= 

No. of Animal. I I 
151. . . . . . . . . . . . . . . . M M M M M I M I M M M M M M S M S M - - S - -
171................ M M M M M M M M S M S - - S S S - - - - -
186 ................ M M M M M I M I M 1\1 M M M M M - - - - - - - -

2361. . . . . . . . . . . . . . . . M I M -M M M '1- ,M -M M M -M -M -M M- -M - -M -M -M M- -M 
2790. . . . . . . . . . . . . . . . M! M M M M M I, M M M -

~~g~:::::::::::::::: MI'M M M: M ~IIM M M MM MM if ifs s if s = S 
408S ................ M M M M M M M M M M M M M M S S S M M M M 
433S ................ M M M M M M S S - M - - - - - - - - -I' - -
p~~~~~t~ge . ~h~,~i~g' . . M 1 M M M M - 1- - - S - - - - -1- - - ---

marked craving ..... 100]100 90 90 100 70 70 50 60 SO 50 50 40 30 20 10 10 30 20 20 20 

Date. ( October. I November. I December. I January. I February. 

1919~-1920. _J 2..!:::120.1~ ~:..~117·124.1.!.:. S. 15. 2;1.ii-~· 12~~~·1_26. --; 9. f 16'1~ 
No. of AmmaI. 

151................ S S S S S - I S S S M M M M - S S - 1\f - S 1-
171. . . . . . . . . . . . . . . . S S S - -, S S M M M S S S S S --
186. . . . . . . . . . . . . . . . S S S S S M S S --

2361................ S S M - -
2790. . . . . . . . . . . . . . .. M M M S S S S M M M M S S S S 
3S02................ S S S S S 
3826. . . . . . . . . . . . . . . . S S S M M M S 8 S 
40S8................ M M S S M M M 8 M M M S M 

4549. . . . . . . . . . . . . . . . -0 8

0 

3MO M M M S 
4338................ -1- M 

8 M 8 S 1\>1 
Percentage showing 

marked craving..... 10 20 20 10 0 0 60 SO 50 10 10 0 J 0 

Date. f March. April. May. I June. 

1919-1920. II 1 I' I I I ' 
__________ --1 ... _1_. 1~~-=12 ~:,~~ ~~ ~~ ~~~~ ~I~~ -.!~'I~~~_ 

No. of Animal. 
151.................. - - - - - S I - - - S - - - - I -

U~:::::::::::::::::: - i M S M M M M M ~ i ~ 
2361.................. = I, - I - M S M I :J 
2790. . . . . . . . . . . . . . . . . . - I, - - S S S S 'I' S 
3S02. . . . . . . . . . . . . . . . . . - 1 M )' - S - -

!~~~:::::::::::::::::: M S M if i M S M M if I if S if I'M 
4338.. . . . . . . . . . . . . . . . . - I - I - - I - --
4549. . . . . . . . . . . . . . . . . . M M M M M - I M I M M M M 1 M M M M 

NOTES. 

From 19th June, 1919, to 10th September, bonemeal supplied, 4 oz. per head per day. 
Bonemeal varied from 6 oz. to nil between September lOth and November 11th. 
Bonemeal discontinued November 11th to December 16th. 
8 oz. Bonemeal per head per day from December 16th. 
Bonemeal continued with Nos. 151, 171, 2790, 3826, 433S. 
Bonemeal discontinued with Nos. 186, 2361, 3802, 4088, 4549, from 19th January. 



TABLE 13. 

Original Bonemeal Lots. 

Date. 

~
( March. I April'~ Datp. J March.) April. I May. I June. July. August. 

1919. ' 1919. -- --:--;- - I I 
l ~~L:J~126 l 6. 15. 2. i "1~ 5. ~I~I~~ 12. 6. 23. 1.18.I~r-=I~~!~118. 

No. of Animal. 
2183 ............ . 
2889 ............ . S 
3383 ............ . 
3556 ............ . 
3676 ............ . 
3718 ............ . 
3863 ............ . 
3866 ............ . 
3872 ............ . S 

S 
S 

S 

S 

M 
M 

M 
M 
M 
M 
M 

Percentage marked I I I I I I craving. . . . • . . . . . . 0 0 0 0 80 

NOTES.-Previously fed on 8 oz. 
of bonemeal per head 
per day. Bonemeal 
discontinued on 19th 
March. 

No. of Animal. I \' I I ' 1 I I 982. . . . . . . . . . . . . - I - - - - - - S S M M I M M M M M - -
2314............. - - - - - - - - - - -11 S M M M M M M 
2431............. - i - - - I - - - - - - - - - -
2646. . . . . . . . . . . . . SS, S - I - M S M M M, M M M M 1\1 M S 
2648. . . . . . . . . . . . . - ,- M S M M M I M M M M M M 1\1 
3371. . . . . . . . . . . .. - - - - - - - I - - S 
3596. . . . . . . . . . . . . - - - S M M M I M M M M M M M 
3707. . . . . . . . . . . . . - - - - - - - - S M M M 
3800............. - - - - - - - -, - - S - -1-
4027.. .. .. .. .. .. . - - - I - - - S S -! - - - S -I 0 0 0 0 0 0 0 I 0 I 0 20 0 30 40 40 j 40 I 50 50 50 60 l 50 40 

Previously fed on 8 oz. of bone- Bonemeal dli'\continued on 19th MaY. 
meal per head per day. M = marked craving. 

S slight craving. 
- = absence of craving. 

~ 
~ 
U.I 

""""" 



(a) Very fine bonemeal, 
S oz. per head pp.r day. 

TABLE 14. 

Bonemeal-feeding. 

(b) 4 oz. bonemeal given per head per day. On 20th January half of the animals discontinued: to 
act as controls. 

Date. 

1919. {I 
May. I 
19.126.1 2. 

June. I July. Date. December. I January. I February. I March. I April. l\io-,'. I June. 

_____ --lI---I-I-ljj±ls 1919~1920. 8Ij~I~lJj~I-'":IJ::ljjj±lj15~~,j~i-'"::::;0 17 24 '17. 14. ~ 
i Co!> 

No. of Animal. 

107 ........ '1 M i M 1 M.I-I S 1-1-1-3R5S. . . . . . . . . - - -. - - - - -
3904. . . . . . . . . M M - M - - - -
3933. . . . . . . . . - - -. - - - - -
3990. . . . . . . . . M M M M M M - -

3991 ........ . 
3994 ........ . 
4051 ........ . 
4101. ....... . 
4357 ........ . 

Percentage M. 

M 
M 
MMMMSSS 
M 
M M S 

SO 50 30 30! 10 10 0 [ 0 

No. of· Animal. 

168 ........ '1 M I M I M I M 251. ........ - M M M 
4106 ......... M - M M 
4351......... M M M M 
3601......... S l\I M M 

~ 
Cl) 
<.) 

s:l 

I 
<.) 

bIl c: 
3406. . . . . . . . . M M M M ;cl 
3247......... M M M !:l 
2571 ......... M M M M ..... 

957 ........ ~ S M M ~ 
3221......... S S M M a 

~ 
Percentage M 50 70 100 100 ~ 

I 

~1~ls M M S 
M - -
M M -

1 l\:) 

~ - - - - - - -1- - - - - - - - - - - ~ 
E S - - - - - -1- - - - - - - - - - _ 

~ - M S - - - -1- - - - S M - S - - S 

8 s = = = = = = = = = = = = ~ = = s = S S 
M S - --=-8 S M M M M I M M M M S M M M M M M M M M 
S - - ~ - - - - - - - - - - - S S S S S S M M M M 
M - - § - - S M M M MiM M M M M M M M M M M M M M 
- - - 9 - - S - - M -1- M M M M M M M M M M M M M 
M M - 1 - S S SIM M MIM M M M M S M M M M M M M M 

~ {O 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 0 
SO 40 0 is 0 0 40 60 SO 60 60 SO 80 80 60 60 80 80 80 80 10e 100100 ]00 

I , 



TABLE 14--( continued). 

(c) Disguised Bonemeal Experiment. 

Aromatic spices, 1 oz. On 20th June, 8 oz. bonemeal added. 
. (d) BO:1emcal ·i oz. per head twice a week. 

f May. I June. I July. I Augnst. I Sept. Dat.e. ( AP·I May. I June. - I July. I Aug. 

II '\ I I I I I ! 1919. l' I 1 ~ I I I I±l 9. 12.120. 26. 2. 11. 16',23. 1. 8. 15. 21. 28. 5. i 11. 18. 25. 1. 8. l 26. 5 .. 13. 19. 27. 3. i 12. 16. 23. 1 1. 8. 15. 21. 28. 5. 11. --\-1------,--1 -------1--11-1--
, I ' No. of Animal.' No. of Animal. ! i! 

2636......... M M M M M M' M, M 1\1' M M 1\1 1\1 M 11\1 M S S - 2388......... M M M ::\1 M M' M 1\1 M; RClmOVed'j' I(M)I(M)I(M) 
2859. . . . . . . . . M M M M M M M 1 M M M M M - - - - - - - 3604. . . . . . . . . S - - - - M - M M I' 1\1 I M S M M M M 
2889. . . . . . . . . M M M M M M M M M M M M M S S S - - - 3799. . . . . . . . . 1\1 M M M M l\{ M M M, 'z:i Re m 0 vedl (M) (M) (M) 
3318......... M M M M M M I M M M M M M M M IS S - S - 3811......... S M 1\1 M M S M SS, ~ Re:mo vedl, 
3410 ......... MMMMMMMIMMMMMMM----- 3907 ......... SM-M- SMSM.SRelmoved 
3872. . . . . . . . . M \ M M M M M 11 M I M M M M - M S - - - - - 3993 ........ , - - - -" - S I, S -' -I' ~ S M S I M M M 1\ 
3876 ........ '1 M '\ M M M M M M M M M M M M M M M M M M 4524. . . . . . . . . - - - - - -, - - - 8 - - - - - -
4098. . . . . . . . . M M M M M J M M M M M M M 1\1 M M M M S - 4~31. . . . . . . . . - - M ~1 - - S - -,;a - - - - S - M 
4351......... M M M M M M M M M M M 1\1 M M M M M M S 4;>46......... - - - - - -, - - - q - - - - - - -

P,re'ntag, M... 100,100
1
'00 100100\100

1
100,100100100100 90 90 66\45 45 33 22 11 P,re'n'"g, M.. 22 45 45 i" 33 .3[451.3 451 4. 57 57 j 57 57 67 70 

Date. 

1919. 
i-' 
~ 

~ 



TABLE 15. 
Forty-nine Grazing Cattle on Ration of Bonemeal and Bran. 

Date. ( December. I January. I February. 

1919-1920. 1 I 1 
15. 23. 29. 6. 15. 

~I-
26. 2. 9. 16. [23. 

1- -- I- -1-

No. of Animal. 

= It 1-110 .................... M M S M S - M - -
137 .................... S M M M - - s S 1\:( i~ 164 .................... M M M M - - (J:) - M - M 
191 .................... - - S M - - .0 - - - - -

S ;;:, 203 .................... M M M M S S ;:::$ S - 1\:( M ~ M 
210 .................... M S M M M - I=l - M M - '0 -
231 .................... - - - M ;;:, M - ~ M M M M ~ M ~ Cl) Cl) 

235 .................... S M M M '0 M S A - - - - A -
244 .................... - - S M I-< M M A M M M M '0 M Cl) p 

~ 248 .................... M M M M A S -
~ I 

- M - - Cl) M 
2482 .•................. S S M M '0 M - M S M M .c1 -
3506 ................... M S M M ~ - -

t 

- s - - ~ -Cl) Cl) 

3841 ................... M M M M .c1 S - - - - - A -4006 ................... - s - M I-< M - ;;:, - - - - I=l -Cl) 

~ 4263 ................... S M M M A - - ~ - s - - -
4300 ................... S M S M o:l - - ;:::$ - - - - .0 -GIl 't:l 4372 ................... S M M M I-< M - o:l M M M S -.0 GIl 
4671 ................... S M M M ..... S - ~ - - - - ~ -
4820 ................... M M M M 0 M - '0 - M - - 0 -
4828 ................... M M M M ~ M S I=l S S - - Cl:) -IN 
4830 ................... S - M M M M IN M - M M '0 S 
4831 ................... M M M M ... " M M I-< M M M - I=l M '0 Cl) 

I 

GIl 
4836 ................... M M M M I=l - - :5 s - - - <e s 
4838 ................... s S M M GIl M - Cl) - M M - Cl) -
4841 ................... S M M M ~ S - bll 

I -
M - - S -0 Cl) 

Per cent. marked craving ..... El ;; 24 44 36 28 ;::: 1 24-
0 1 

(J:) .0 

I 

134 .................... M M M M 1::1 - - 'd - S S M M 0 Cl) 't:l 146 .................... - M M M .0 S - ;:::$ - - - - -
166 .................... M M M M ..... M - I=l M S - - ~ -0 ~ 0 206 .................... S M M M M - ;::: S - - - -
212 .................... S M M M ti s - 0 S M S - Cl:) -<:.> 
213 .................... M M M M ~ M S ;8 - M - - ~ -
246 .................... S M M M 

~ 
M - S S S S S 

247 .................... - M M M M - I=l - M - M 'd -
259 .................... S M M M M S 

0 
M M M M M 

'd ~ i& 268 .................... - - - M S - GIl • - - S - -Cl) 1-<,1<1 
3082 ................... S S M M ~ - - Cl) - - - - ~ -
3707 ................... - M M M A - - ~~~ - - - - -
3873 ................... - S M M ~ S - .oGll - - - - ;; -
4026 ................... M S S M ;; - - SCl) s s - - -4298 ................... S M M M - - §~ - - - - ~ -
4340 ................... M M M M ~ M S M M M S 

I-< -1-<0 GIl 
4351 ................... S M M M j - - ~~ 

S M - s E -
4761 ................... - S M M - - S S - S ~ -
4827 ................... M M M M S M '£.~ M M M - r:t -
4829 ................... M M M M ~ M S .c1 M M M M :5 -
4835 ................... S M M M :5 - -- ~I=l S - - - l:- S 
4837 ................... M M M M 00 S - ~:3 - - M - ,-{ -
4840 ................... S M S M - - ~ - - - - -I-< 
4844 ................... S M M M S - - - - - -

Per cent. marked craving ..... 39 72 82 100 40 8 20 32 20 16 8 
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TABLE 15-( cont'i'nued). 

Date. ( March. April. May. June. 
I 

1919-1920. 1 
1. 8. 15. 22. 29. 5. 12. [ 19·1 26. 3. 12. 17. 24. 1. 7. 14. 

-- -. --I--

No. of Animal. 
-I 110 ........ S S 

137 ........ M M _I -
164 ........ -I -
191 ........ 

=1= 203 •....... M M M M M rem loved 
210 ........ -
231 ........ M M M M: M M M M M M M M M M M' M 
235 .......• S S 
244 ........ M M M M M M M M M M M M M M M M 
248 ........ M M M M S M M S M M S S 
2482 ....... S S M M S 
3506 ....... S M M M 
3841. ...... S 
4006 ....... 
4263 ....... S 
4300 ....... 
4372 ....... S M S 
4671. ...... 
4820 ....... M M 
4828 ....... M M 
4830 ....... M M M M rem lo,,~d 
4831. ...... M M M M M M S S M M 
4836 ....... M S S S od 
4838 ....... l\{ M S 

Q) 

'1:! 
4841 ....... 

:I~ 
~ 

Per cent., 
Q) 

marked craving 20 12 20 16 28 20 20 24 20 12 12 12 12 12 'S 

134 ........ M =I~ 
El 

146 ........ 

=1 
- -5 

I:lo 
166 ........ - M 
206 ........ - fOl1 
212 ........ -I -
213 ........ M -I -
246 ........ S S S S M S S M M 
247 ........ M Fl 
259 ........ M M M M M M S 
268 ........ S 
3082 ....... 
3707 ....•.. 
3873 .•....• -1-
4026 .•..•.. - -
4298 ....... 
4340 ....... M S 
4351. ...... S S S M S M M S S S S S S 
4761. ...... M S 
4827 ....... S M S S S 
4829 ....... S M M M MI- M M M M M M M 
4835 ....... M S - S S S 
4837 ....•.• S M S M 
4840 ....... 
4844 ....•.• S S S S 

Per cent., 
12 12 4 4 8 12 4 8 marked craving 12 4 4 8 12 8 12 8 
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TABLE 16. 

Oxen Bought at Vryu'urg Stock Fai1'-Bonerneal-feedinf). 

December. ( November. I Date. , 

1919- I! I I I 
1920. l 4. I 11. 17. 25. 2. 9. 23. I 30'1 

----1--1-----·1------1- 'g 

I 1 I!~ 
-[.-1- S S I S M i, ~ I ~ - - - - S - -, S~ 

S S S S s I s = i M I~ 
S I S M 8 M M M i M I~ 
sssssls~I~~ 
- - - 8 S M -- MI~ 
S s18- -S~ 
S S i S S S I M M S '8J 

~I'~I~ ~ ~I'~ ~ Ri ~>. 
S 1 S I S - . - - g~ 

=!=I=I~ ~I~ ~ ~ @~ 
= 1 = i = = =; i ~ ~ I ~ ~~ = =1= = ~I~ ,l\ij- ~N 
o I 0 I 5 5 10 I 25 30 35 i ~ 

No. of 
Animal. 

292 ... . 
293 ... . 
294 ... . 
295 ... . 
296 ... . 
297 ... . 
29S ... . 
299 ... . 
300 ... . 
301. .. . 
302 ... . 
303 ... . 
304 ... . 
305 ... . 
306 ... . 
~07 ... . 
193 .. .. 
199 .. .. 
204 ... . 
205 ... . 

Per cent. M 

January. February. 

5. 13. 10. :6. 2. 9.1 16. i '" 1_23. 

I----t ~-I-I~ 
S S - ~ - -I' - i~ S 
S - S 0 - ,~-

s s = ~ M = i = i§ s 
~ ~ = ~ ~ S I - i<e : S 

t r I I i ~ ~ 11 ~ ilL
I 

~ 
M MS;::: S =,=~"S 
- - - ~ - - I - i >= ~'I -

~ = = >=00 ~ =j=:'~C~.= = = = I.§ ~ = - - i ;. A -

-. - 1IIi~g; M S =:~l= 
___ Ii~~ _ -[ _ ,';::::'>::1' -
- - - ;e S - I - t~ 0-. -

15 10 5 I - -l 5 J 8.1 0 

TABLE 16-(continued). 

Date. March. April. May. June. 

1919-1920. 

Is' 15.1 22. 5. I 19., 
1 

1. 29. 12. 26. 3. 10. 17. 24. 1. 7. 

i 

14. 

1--1-1-

No. of Animal. i 
292 ............. -1- M s M i S 
293 ............. S S - - -1-294 ............. - - -,- - -
295 ............. S -

~[= 
S S S S MI -296 ............. -- S M M M M M S S -

297 ............. 

=1 
- -

29S ............. - -1- ~j -299 ............. - - - -
300 ............. S S S 
301 ............. -
302 ............. M S M S S =1 -
303 ............. -I- S M M M M M 1\1: M S M M S 
304 .•........... - -
305 ........•.... -1- M 
306 ............. - -
307 ............. - I -
193 ............. M M M 
199 ...•...•..... 

=1 
- M :M M M M M M M 

204 ••••••••..... - M M M M M M M ~1 M M 
205 .....•....... - S 

Per cent. marked .. 
craving ..•....... 0 

I 
0 o [ 0 0 10 20 25 30 25 30 10 10 10 25 10 
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TABLE 11. 
Cattle Kraaled and g1,ven a Mixed Ration 0/ 3 lb. 0/ Bran t 

1~ lb. CrusliJed Mealies, 5 lb. Lucerne, 8 oz. of Bonemeal with 
Pretoria Hay ad libitum. 

July. I Aug. I Date. I .July. I Aug. 
Datf'. 1919. 

__ 1_91_9_. _:_1~.~1-8_'~.I.-1_5-' __ -1_2-1_'-'--L-2-8-'._~5~.~~ __ ~~~~ __ ~-1_'_I __ -8'_'i_l"_"-~li ___ :-2~1.1-12-s.r--~-.-
No. of 

Animal. 
103 ........ M M 
109.. ...... s S 
135 ........ M M 
145 ........ M M 
157........ - M 
158 ........ M M 
161........ M· M 
162........ S M 
165........ S M 
167........ S M 

I 

S -

No. of 
animal. 
174 .... "! • 

193 ..... \ .. 
]98 ...... . 
203 ...... . 

:i991. ..... . 
4024 ...... . 
4048 ...... . 
42~'3 ...... . 
1344 ...... . 
% M ...... . 

TABLE 18. 

I ; I ·1----
: • I 
IS, I 

M M:M sol S'- -, c_ I 
M MIM ,..0 1- - -
MMjMgflSM -
1\1 MIM ;.aIM M M 

S MI'M ~i-- -- -
1VIMM~iS:- -
M M M 's iM!- -
M ,M I M & 1 S : - -
MIM M '" 1'-1'- -
70 1 95 ,l00:E 10 I' ]() f) 

I I' :s I 

Comparing Bonemeal, Dissolved Bonemeal, Bone-ash, and DissfJZ,ved 
Bone-ash. 

Date. 

1919. { 
No. of Anima1. 

2914 ............ . 
3817 ............ . 
3902 ............ . 
4359 ........... .. 
3911 ........... ' .. 

Percentage M ... 

269] ............ . 
3154 ............ . 
3232 ............ . 
33S6 ............ . 
417S ............ . 

Percentage M ... 

Ronempal. 

August. Septemb('r. 

------------' [--------

5. 11. I I i 
1. S. 

I 1~~:_25. 
----I b ------

I 

.~ 

I '"d 

I 1\1 M 
I 

ce M M M M 
M M Cl M S M M 
M M I 

I El M ill 

M M 
I 

>:l S M }Vr 0 

S M ..c. S I 

I ;;S 
SO 100 60 40 60 40 

i 

I Bone Aeh. 

I-~---I-M-r--~ -I-;-----~-

IS MM' cillMs M. ill M 
]V[ S § I 

M M ~ I M 

SO SO 00 I 60 

M 

60 

M 

M 

M 

60 

S 

M 

M 

40 

15. I 22. 
___ 1 ___ 

S 
S 

S 

0 

1\'1 

M 

M 

60 

0 

S 

S 

o 



1328 

':J.1ABLE 18-( continued). 

Dissolved Bonemeal (Bone Super). 

----~--------~~-- -~-.---~.---------- .---~----

Date. ( August. September. October. 
j 

1919. l ll.1 '":i 5. ;>. et! 1. 8. 15. 22. 29. 7. 13. 
I et! ] "d 

--------- ---- ... 
~125.! 

... ------
No. of Animal. 

al al 
p... p... 

3387 ............. M M "d M M ~ M M M M S S S 
3866 ............. M M et! M M 0 M M S al co - - - -
3932 ............. M M ...t:: M ill ill S ... 0 - - - - -
4533 ............. M M al M - -+" - - - - - -" -
4525 ....•........ M 1 M 

p... 
M "d S - al - - - - - -

1 :IS 0 
I ::: 

Percentage M .... 1001100 '"'le<! 80 60 "d 40 40 20 20 0 0 0 ~ ~ 

! ~ 

Dissolved Bone-ash • ... 

:1 I I 
1149 ............. M 

'":i 
S M ~ S M M - S - S 

2746 ............. M 0 S S S et! - - - - - -
3136 ............. M M al M M ~ S S -...t:: - - - -
3617 ............. M M M M 0 M M M S ... -+" - - -

143 ............. M M 
al 

S s \ ~ ill died 

I 
p... -

Percentage M .... 100 100 ~ 40 60 ~ 20 40 40 0 0 0 0 ..... 
\~ 

M = Marked osteophagia. S = Slight osteophagia. - = Absence of craving. 

TABLE 19. 

Bone-ash. 

D~te. 
( April. May. June. July. 

1919. ./l--- i 
25 ! 1 6 12 19

1

26 3 12 16 23 1 8 15 21 28 

------------ ~~ ------\-1-------
No. of Animal. ,"0 

1149 ............ , I M ~ M M M M M M M M 1\1 :M - - - 1\1 
2580 ............ , I M ~ M 1\1 - 1\1 - S S S - - S - - 1\1 
2691 ............ , I 1\1 ~ M M 1\1 M 1\1 M 1\1 1\1 M 1\1 1\1 :M ..c 1\1 M 
2746............. M ~ 1\1 M M 1\1 M M 1\1 - - 1\1 :M 1\1 § 1\1 1\1 
3136. . . . . . . . . . . .. I M .~ 1\1 M M M M M M S M S M M :§ M 1\1 
3154 . . . . . . . . . . . M bJ) 1\1 M 1\1 M 1\1 M M 1\1 - 1\1 S 1\1 § 1\1 M 
3232 ............. 11\1 1 1\1 M 1\1 1\1 1\1 1\1 M M 1\1 M 1\1 1\1 .$ 1\1 M 
3386. . . . . . . . . . . .. I M Q;, M M 1\1 1\1 1\1 - - - - - - - A - M 
3617. . . . . . . . . . . .. I M § 1\1 1\1 1\1 11 M 1\1 M 1\1 1\1 1\1 M 1\1 1\1 1\1 1\1 

I ,.0 

Percentage M ... 1100 ~ 100100 90100
1 

90 80 80 55 55 65 55 65 65 100 



Date. 

1919. 

No. of Animal. 
2632 ............... . 
3159 ............... . 
3306 ............... . 
3331 ............... . 
3381 ............... . 
3473 ............... . 
3620 ............... . 
3673 ............... . 
3819 ............... . 

Percentage M ..•.... 

1329 

TABLE 19-(continued). 

Controls to Bone-ash. 

--::-------------------~ 

l ~ 611~aY20 27 2 i:
une

:6 23 1 I

J

:

Y

'115 

---I~!- I---I--j--
M MtM M M M M M M M MIM 
S MiM M M M M M M M M M 
S MiM M M M M M M M M M 
M MiM M M M M M M M M M 

M/M M M M M S M M M M 
M i M M M' M M M M M M M 
MiM MM M M M M M M M 

S 
S 
- Mi_ M - - M S M M M M 

MIM M M M M M M M M M S 
I 

22 100 i 90 100 90 90 100 80 100 100 100 100 

TABLE 20. 
Finely Ground Cinders Supplied. 

Date. f April. __ I_----;-_~_~r-a--y.~--__I 
1919. l 23. 1. 6. I 12. 19. 26. -2.--;--1-2-.--.--~--1--;-

-.--------- ~ ----1---------1---1---1--
No. of Animal. ] I 

2341............... S ~ SS ~Mi [I MM MM MM MM MM MM * 
3297............... S p.,. .l.U 

3320............... S ~ ~ 
3578; . . . . . . . . . . . . . . S 0'0 S M I M M M M M M M 

June. 

3909. . . . . . . . . . . . . . . S 00 J'.< S M i M M M M S M 
4086. . . .. . .. . . . . . .. S :-;::1' ~ S M I M M M M M M M 
4175. . . .. . . . . . .. . . . S ~ S M I M M M M M M M 
4187. . . . . . . . . .. .. .. S S M· M M M M M M M 
4550. .. . . . . . . .. . . . . S ~ S M I 1\1 M MM! M M M 

Percentage M ..... r-o-I I-o-Issps 88 -788888 78 88 
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TABLE 2l. 

Administration of Various Substances to Two Animals in each case. 

Material Date. r Jun., I July. I August. 

Fed per Head ~ 

I 
I 

1 

n·llS. per Day. 1919. l 24. 1. 8. 15. 21. 28. 5. 25. 

I 

-.------

I 

-[-No. of 
Animal. 

Condensed milk,f 3818 M M M M M M M M M S 
14 oz .......•.. l. 3906 S M M 

I 

S S M S S M S 

Blood-meal 8 oz. { 141 M M M M M M M M M M 
2388 M M M M M M M S S -

Hycol, 30 c.c .. : .. { 154 M M M M M M M M M M 
182 M M M M M M M M M M 

Coal dust, 8 oz .. { 106 M M M M M M M M M S 
3778 M M M M M M M M M M 

Tartaric acid 1 oz. { 160 M M M M M M M M M M 
4537 M M M M M M M M M M 

Salt, 2 oz ....... { 3864 M M M M M M M M - M 
4004 S S S M S S M S M S 

Gl~~~~~'~ .• s.a.l~~,. ~ { 
3811 M S M 

I 
M M M S M S M 

3597 S M M M M M M M M M 
I 

rrABLE 22. 
Bone-oil Supplied. 

r May June. July. August. 
Date. i I ___ '~ I-__ ---;-_--.--.-__ I----.---;------.----.~-,___-I---

_~19:_l 20. 27. r--~~t~I~~~~~-- S. 15. ~~1~~~1~ 
No. of ~ .1 ~ 

Animal. "'0 "'0 

2914. . . . . . . . M M 5:i M M M M M ~ M M M M M M 
3397. . . . . . . . M M Pc. M M I M M M~] M M M M M M 
3817. . . . . . . . M lVMf ~ ~ M M I[ M M M ~ ~ M M M M M M 
3866. . . . . . . . M ..... M M M M M"=: S M M M M M M 

;~~~: : : : : : : : : ~ ~ ~ : : I: : : ~.§ : : : : : : 
4359. . . . . . . . M M ~..... M M M M M ~ M M M M M M 
4533. . . . . . . . M M ~ M M M M M ~ M M M M M M 

Percentage -,--
M 100 100 100 100 100 100 100 100 100 100 100 100 100 100 1100 

1 
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rrABLE 2i3. 

Whale-meal Supplied (8 oz. per Head per Day). 

Date. 
r 
I June. July. August. September. 

~-
1919. 1 

I 23. l. 8. 14. 2l. 28. 5. 1l. 18. 25. l. 8. 
L 

----------------I-------------
No. of 

I Animal. 
2341. ....... M M M M M S - M S - - S 
3297 ........ M M M M M M M M M M - -
3578 ........ M M M M M M M M S S S S 
4175 ........ M M M M M M M - M - S -
4187 ........ M M M M M M M M M M M M 
4103 ........ M M M S S S S S - S S -
4322 ........ M M M M M M M M M S - -
4323 ........ M - - - - - - - - - - -
4339 ........ M M M M S S - - - - - -
4361 ........ M M M S - - -- S S S S S 

1----------1:-_1 ___ -
Percentage 

90 70 60 I 50 50 50 40 I 20 10 1
10 M 100 90 

TABLE 24. 
10 gm. of Pnt.n.ssium Ca.rbonate. 5 lb. ~laize-meal per Head per Day. 

i November. D 
Date. 

1919-1920. 
3. 10. 17. 24. 1. 8. 

l 

ecember. Jan. 

15. 22. 29. 5. 

-. -------- S ------
No. of Animal. .S 

3807 ............... - S S ~ as S S S ce1e 
3849 ............... - - - b§ s s S 
3865 ............... - - - P-!..o - - S 
3898 ............... M - s El ~ M S M 
4190 ............... M M M bJ) M M M 
1188 ............... - - - 0 - - -..-I 

1\1: M M M 
S M M M 
S M S S 

1\1: M M M 
1\1: M M M 

S S --------I-----
Percentage M ..... 33 16 16 33 16 33 

---1---
50 83 67 67 

17 
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TABLE 25. 
Sulphate of Iron Supplied (111 ixed with a little J-11 aize-meal) . 

r Dec. Date. 
January. February. March. 

1919-1920. 1---------- I I I __ i: ~~ 20. _ 2~ 2. ~I~,~ 1. 8. ~122. 
No. of Animal. ... I I I 

207. . . . . . . . . . . . . s - M S ~ M M M 1 M S M M M I M 
238. . . . . . . . . . . . . - S M M . p: M MS· S I - M M M M 
257. . . . . . . . . . . . . S S M S a 03' M M M M I S M M M M 

~~6~: : : : : : : : : : : : : ss: ~ ~~ i : : ~ ~ I M M ~ ~ ~ 
3911............. M S M S ~ '1j M M M M S M S S S 
3933. .. .. . . .. .. .. - S S S i~ ~ S - S - - - - S M 
4095... . .. . . . .. .. M - S M i-o,.!:l M M M M S M M M -
4178.. ........... - - M M I~ M M M M M M I Died (M) 
4542. . . . . . . . . . . . . S S SS, C'I S M M M M M M M M 

1_ i I I 
Percentage M... 20 0 70 I 40 ! 80 80 80 70 30 80 70 70 l70 

I i j ! 

'J.1ABLE 26. 
Calciu1T/; Hydroxide (witih Oil). 

Date. r December. January. February. lMar. 

1919-1920. ~ ------------ - I I ------1--

1

-------------- --1---l 8. 15. 22. 29. 5. 12.1 19. 26. 2. 9. 16. 23. 1. 

-N~~ Animal.-------I--~ --M I--~M--II--
3410. . . . . . . . . . . . . M M M M M ~ M M M M M M 
3718. . . . . . . . . . . . . M M M M M,.!:I S M M M '[ M M M M 
3604. . . . . . . . . . . . . M M M M, S ~ S S M S S S S M 
4051............. MM M M M M ;~. M M M M I M -I M M M 
4532. . . . . . . . . . . . . M M M M M M M M M M M M 

159.. .. .. .. .. .. . M M M M M ~ ~ S i M M M M I M M M 
160. . . . . . . . . . . . . M M M M M ~ M I M M M M I M M M 
180.. .. .. .. .. .. . M M M M S ~ M M M S S M M M 
200.. . .. .. .. .. .. M M M M M:s M M M M S M M M 
217............. M M M M S t- S M M M S M M M 

Percentage M ... 1001100100110070[--6019010080 60 90 90 100 
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'rABLE 27. 
Magnesium Sulphate. 

I 
April May June 

Date. 

1920. 12. 19. 26. 3. 10. 17. 24. l. 7. 14. 

---------------I---------I-------
No. of Animal. '"d 

125 ............... M 1\1 - S <:e M 1\1 M M M M (l:) 

254 ............... S 1\1 M M ...s::: M M M M M M 
938 ............... M M M M .... M M M M M M (l:) 

2581 ............... S 1\1 M M 
p,. 

M M 1\1 M M M :>-. 

3255 ............... S 1\1 S 1\1 
'-ci <:e M M M M M 1\1 .~'-ci 

3596 ............... S M M 1\1 'P.,1i) M 1\1 M M M 1\1 
3990 ............... - M M M §"p- S M M M M M 
4364 .•............. M M M M rr. 1\1 1\1 M M M 1\1 
4398 ............... 

~I: : 1\1 N M M 1\1 M M 1\1 0 
4402 ............... M M M M M M M 

~: 100
1

80 
-

Percentage 1\1 .•• 90 90 100 100 100 100 100 100 

TABLE 28. 
Cattle dosed with! oz. to 1 oz. of S",tlphu,r FloU1' per Head pe?' Day. 

Date. 
Dec. January. February. March. 

----- --_.-

1919-1920. 30. 6. I 13. 20. 26. 
I 

1
15. 2. 9. 16.; 23. l. 8. 

__ f_ -- --- f---- ----
No. of Animal. 

105 ............. S M 1\1 M 
~ 

M 1\1 M 
0 1\1 M 1\1 M M 

211 ............. S M S M M 1\1 1\1 ""'" 1\1 1\1 1\1 M M 
228 ....•.•...... M 1\1 S 

C'l 
1\1 1\1 M -0 M S M M 1\1 - ~ . (l:) 

2431 ............. S 1\1 1\1 1\1 .P""I~ 1\1 M 1\1 
00 

1\1 S 1\1 1\1 M <:e .... (l:) 

~ S i 
2707 ............. - - S s ]S s 1\1 M M 1\1 M M M 
2724 ... : ......... 1\1 - M 1\1 lE< ~ M M -

gOfj M M 1\1 M M · .... 0 
3383 ............. S M M M ::1 • ..- S 1\1 - l:l~ - - - S S rf] <:e 

3486 ............. S S M 1\1 S S M M S ...s::: S - S S 1\1 
3600 ............. S S M S Ofj M M S E< M S M M M ::I 
3872 ............. M 1\1 M 1\1 to 1\1 - M w. S 1\1 1\1 1\1 1\1 r-I 

Percentage M. 20 60 80 70 70 90 60 70 80 80 90 
i --- .. --
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TABLE 29. 
Cattle dosed with ~ gm. of Arsenite of Soda pe1' Head per Day. 

Date 
( December. January. February. March. 

1919-1920. 1-15. 22.129. 5.1 1 12. 19.1 26. 2. 9. 16. 23. --1~. 

~~'-~-.~-'.-~-:-. ~-~·-.i-~--~-I:-.--. -MM 88~T~M-~- -Ms-i~-1~8-- -;8 I 8 ~8- ~8-~8-~ _ M 

158............... ::l 

3807. . . . . . . . . . . . . . . M M M M·$.I M M I' M M 8 8 8 M 
3849. . . . . . . . . . . . . . . 8 M M M'2 ~ I 8 M, 8 8 8 M M M 
3898. . . . . . . . . . . . . . . M M M M ~ s I M M: M M M M M M 
4048. . . . . . . . . . . . . . . M M M M' ~ d.:l, M M M M M M M M 
4103............... MM MM I MM MM gn·~'I. MM MM MM MM M8 MM ~ MM 
4190............... "'" l"I m 
4322. . . . . . . . . . . . . . . M M I M M ~1 I M M M M 8 8 M M 
4357. . . . . . . . . . . . . . . M M M M ,1\1 M, M M M M M M 

90 801100901--1

1

1

7080170 7040 60 70 90-Percentage M ... 
1 I I, I 

TABLE 30. 
Cattle given One Subcutaneous Injection of ~ gm. Elemental':lJ 

Phosphor~ts Dissolved in 50 C.c. of Oil. 

Date. ( December. January. February. 

1920. 1 ~~I ;~T2;· 1 

19. 26. 2. 

I 
9. 17. 5. 12. 

-- ----1--1--------- --
No. of Animal. 

170 ............... M 1\1 M M cD • Exit. 
2598 ............... 8 M M M o~ S 8 M 8 8 ...cl 0 

2859 ............... M 1\1 M M ,:'S -+=> 8 M 1\1 M M 
"S 

2914 ............... M M M M o . UJ. M M M M M 0 <lJ 

2994 ............... M M M M So 1-0 Ill. Tra nsferr ed. 
3168 ............... M M M M ~~ rt:l M M M M M <:ebb 
3371 ............... S M M M 

r-!jC'l ~ 

S.~ M 8 8 M M 
...cI''-< 

3386 ............... M M M M -+=> UJ. 8 M M M M 
oo::! ill 0 

3866 ............... M M M M ~ 
~rorj Exit. 

~.-e: '+"'H 
4525 ............... M M M M op... 6 0 M M M S M 

: _., , 
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TABLE 3l. 
Phosphoric Acid in D1'inking-wateT. 

LOT 1.--1'6 c.c. per 1,000; i.e. appl'oximatJely 20 c.c. peT Head IN?T 

Day. 

( Sept. October. I November. December. 
Date. J: 

1919. 1 2~·130· 6. 13. 120.127.13.110. 117. 24 .. 1.-18~ 115. i 22. ! 2~. 
------1--------------------------1--,----

I I ' 
No. of 

Animal. 
168 
196 
251 

2907 
3578 
3583 
4024 
4101 
4106 
4530 

I I1 1i 1 i. 1 

-,- S ~ - - - - - ~ _-1_- S M1lVIjlM lVI 

MI S M; = -811 -s = = ~ - S ~'3- =IM ~ : 
S S M 0 S S -'~ - - S 1\1 i M Tra nsf. 
- lVI M : S S I - Exi t. u5 I I 
- lVI M 0 - M I - - - 0 - - S 1\1 I M I Tra ns£. 
- - S ~ S S - - - ~ - S S I M I lVI I Tra1nsf. 
- - M :s - S S - -- > - S M I M ! M ! Tra1nsf. 
- - - 0) S lVI!M M - ZII--- M M lV1,- lVIl M 
M I M S ;3 S M 'I S - - :s - t; M 1 M I., 1\1 I Tra nsf. 

% M. 20; 30 50 0 30 10 10 I 0 I::: '0 11 33 Ti: 77 '1 88 I 100 
I ! I; 1 

NOTE.-This table is of little value since the variation in osteophagia noted happens to 
coincide with the natural variation due to the vegetation. 

rrABLE 32. 
Phosph01'ic Acid in Drinking-water. 

LOT 11.-1 c.c. per litre of lVater; i.e. approx£mately 20 C.c. pe'r 
Head per Day. 

-

Date. ( 
Sept. October. November. December. 

~I~ 
1 

1919. 
6. 13. 20. 27. 3. 10. 17. 24. 1. 8. 15. 22. 29. 

------ ---- -------------
No. of 
AnimaL 

126 ........ - M S M S S - - - - - - 8 S S 
957 ........ - S M M S - - - - S - - S M M 

1937 ........ - S S S S S 8 - - S S M M Tra ns£. 
2571 ........ - S M S - - S - - - S M M M M 
3221 ........ - S M S S - - - - - S S S M M 
3247 ........ - M S S S - S - - - - - lVI M M 
3318 ........ - S S S S S S - - - - - S M S 
3406 ........ S S S M S S S - S S S M M M M 
3601 ........ - S M M S S S - - - - S S M M 
3778 ........ - M S M S M S - - S M M M Tr8, n'Of. 
4244 ........ - S M M S S S - S M M M M Tra nsf. 
4351. ....... - M S M 8 S S - -I- S M M M M 

Percent. M. 0 33 42 58 0 16 50 92 0 8 
1 

0 
01

8 58 83 
I I 

N oTE.-This table is of little value since the variation in osteophagia noted happens to 
coincide with the natural variation due to the pasture. 



TABLE 33. 
Administration of Sodium Phosphate in Varying A mounts. 

Date. 
J ug·1 September. October. November. December. January. }'ebruary. 

l ~Il. 8. ~ 15. ! 22.1 29. 7·1 ~ 13. 20·127. 3. 10·1 g 17. 24. -~ ;.- 15·1 22.1 29. 5." '12.119.[26. 2.19.1116.123. 
...... 0 00 I+"' I I I 

No. of Animal. -------; - £ -1--' -B -------- ~ -1------- . --1-----
1 

--1--'-
106. . . . . . . . . . . . . . . S S M bJ) M "g M M S '"d S S - -1- ..c: - - S M - ~ M M M M - I - --1- I - -

141............... M M M 0 M ~ M M M g M M - M -- ~ - M M M M M M M M M M 1- S -[-
154. .. .. .. .. .. . .. . M MS:=; - t> - S S ,g S - - -1- - - - S S ..c: S S S ~ S - I - - '1- - -

3597. . . . . . . . . . . . . . . M M M ,.cl' M ~ M M S ~ M M M S - 1 - -- S M M ~ M M M ~ M S 1[- S - [- -
3811.. . .. . .. .. .. .. . M M - ~ - ~ - S S ..c:" S - - - - .S - S S S S '"d S M - 0 - - - -, - - i -
4537. . . . . . . . . . . . . . . M S S ~ S ,-< - SS, ~ I - :LVI I - - l- ~ - - 1- l M S ~ S S -- +" - I - S - I - ! - I -

1919-1920. 

83 167150 I 150 1_ 150 150 J2.! . 134 15(11 171171 J 11: 1 11 11 

1

-1-1 I-I' M M M 11] 1-/ M S S -- .~; ~ M M M I M ; I M M M ~'s I M I M I S I S i S I S 
- - - - '"d - M M 'S S S - - 0 S M M M M ~ M[M M'"d S S S S - --
--- -~MMM~IMMM--:-SMMM MiMM,.cl'S[S----[-

- -- :I~: 1:1:l i l: : : ~ -.~ ~ : : :1::1 :1::: ~ :I:I:I~ I~ I~ I~ 
Percent. M ..... . 

2371 .............. . 
3333 .............. . 
3716 .............. . 
3842 ............. . 

Percent. M ..... . 

I-' 
CI:I 
CA:) 
0:> 
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TABI,E 34. 
Cattle dosed with Varying Amounts of Pure Calcl:um Phosp;hate. 

Date. 
December. 

1 
January. I February. 

1 
March. 

1919- _I i 

J~ 1920. 8. 15. 22. 29. 5. 112. 19. 26. 2. 9. 16. l. 9. 

I---I-- I-- I--

No. of 
Animal. 

253 M M M M as M S S ..0 S M S - - - -
260 M M M M 

.p 

M "ti S M r:e - <J.) - - - 1- - -~ r:e p 
263 M M M M p.. M <J.) - S .S S M M S I~ - -<f1 ~ 264 M M M M 0 M r-. S - .p M M M - - -~ ~ 

3595 M M M M S 
<J.) 

S 0 p.. p.. - <:" - - - - - - -
S N to 

%M. p 0 20 80 40 0 0 0 0 ] C'l 
N r:e 0 

<:) .p 0 ---------I- 'S --115 ----- - ------ -.::tI --I-----
~ 

4141 M M M M N M I§ M - ..0 S M M M ·a M -- -0 
4177 M M M M to S l"ti S - <J.) - - - - - - -

s I~ :::l 
173 M M M M ~ - - .S - - - - ~ - - -
175 M M M M .~ -I~ - - ~ - - - -

~ 
- - -0 198 M M M M "ti M I~ s - <:) S - S S S - -

~ 
<:0 

1
100 

<J.) ..-l 

1 

<f1 10 0 81 10 %M. 100 100 100 A 60 1 

1

10 0 to 0 10 10 10 0 0 
I l I I 

rrABLE 35. 

Administra~tion of 4 oz. of PU1'e Calcium Phosphate per Head 
per Day. 

~ Nov. I December. I January. 
1 

February. 1 Mar. Date 

1919- l17. 24. _,:~~Ilti. 1920. l. 8. 15. 22. 29. 5. 12. 19. 23. l. 

------ - 1-~---- - - I----
No. of I 

1 

Animal. 
.-d -1-227 M M M M M M S S S - Cl) - - -

1937 - S S M M ~ M M - - - a - - - - -
2907 - S S ~ M ~ S S S - - :g - - - - .-d -

S M M M 
bO 

S S S S M 3154 S <J.) - 0 - - - - ~ -..c <:) 

3583 - - S M M N M S - S -
to 

- - - - .S S M 
0 ~ 

%M. -.::tI 0 0 0 0 0 0 40 <:) 
Ul 

i ;S 
ct$ 

-1- ~ 3778 S M M M 
..l:l M M M S M M S S - ~ - ..0 4024 - s S M M 0 M S - - - <J.) - - S - - -

4101 S M M M 
~ M M S S ::i S - p.. - .S - - - - -

4244 S M M M M S M S S - - ~ S - - S - -
4530 - S M M M .g S S S S - 0 - S S M S M <:) 

1
10 90 IIOO[ ~ . 

<f1 

%M. 30 50 70 30 10 0 0 
;.a 

20 20 0 20 0 20 to 

-



Date-
1919-1920. 
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TABLE 36. 
Phospho1'ic Acid A"dminist1'ation. 

LOT IlL-In d1'inking-wate1'. 

December. January. February. 

LOT IV.-Mixed with Maize-meal as a Paste. 

December. January: February. 

15. <.5 
~ 

12. 19. 26. 2. 9. 16. 23. 

March. 

1. 9. 16. 

- S 
M M 
- S 
S M 

M M 

March. 

1. 9. 16. 
_________ ,c:, 

22. 29. 5. ~ 

'2 
--1--- S .,;:; ------

C'1 

No. of Animal. 
4098 ........ . 

113 ........ . 
116 ........ . 
215 ........ . 

2404 ........ . 
2634 ........ . 
2636 ........ . 
3255 ........ . 
3fi96 ........ . 
3902 ........ . 

PE'rc~nt. :M. 

M 
M 
M 
M 
M 
M 
S 
S 

1\1 
M 

M 
o;l 
o 

~ .S 
M <.5 
M '-; 
M 
S 
S 
M 
M 

80 80 

S 
M 
M 
M 
S 
S 
S 
S 
S 
S 

S 
M 
M 
S 
S 

S 

20 

TABLE 37'. 

M 
S 
M 
S 
M 

S 

30 

S 
M 
S 
M 
1\1 
S 

S 

30 

s 

s 
s 

o 

S 

o 

S 
S 

o 

I 
8 
;8 

s 

S 

S 

M 

M 
M 

M 
M 
S 

M 

M 
S 
M 
M 
S 
M 
M 
S 

M 
:S 
0> 0 60 60 
C'1 

Phosphoric Acid, 30 c.c. per Head pe1' Day; jJ1ixed with J.lfm:ze 
as a Paste. 

Date. 

I 
May. June. ~Tuly. 

1919. 
7. 

1

14
. 

21. 29. 4. lI. 18. 25. 2. 9. 

----------:------- - ------
No. of Animal. 

3799 ..................... ~' M M 
3901 ..................... :g M M M M M S 
3904 ..................... 'ij 

r-. 
4104 ..................... ~ M M ~ 
4349 ..................... "d M M M M M M ~ Q) 

4529 ..................... 0 M M M M M M M .s l=I 
4550 ..................... Q) 

M M M M M M M ~ S 0 
S 0 rn 

Percentage J.\II. ••••••••• 0 70 70 70 43 57 57 43 0 0 0 is 0 



TABLE 38. 
IJydrochloric Acid (LOTS I and 11) and Nitric Acid (LOT Ill) give'n 

,1:n Drinking-water. 

Lot I.:-HCI, 1 in 5,000. Lot II.-l per 1,000. 

Date. 

1919. 

tep, October. November. December. 
Date. 

1919-1920. {

I November. December. IJan. 

29.1 6. 

No. of Animal. 
\ 

I I i i 

~ 20. ~~~~~J 24. _1_. I~~J 22. i 29. 

No. of Animal. I , 

157. . . . . . . . . S M S S S M M S M 1743 ........ . 
158......... S M S S S S S M S M 3410 ........ . 
173......... S S S S S S M M M M M 3718 ........ . 
175......... S S S S S S M M M M 3864 ........ . 
198......... S M S S S S S S M M M M 4004 ........ . 

3806. . . . . . . . . S S S S S S M S M S M 4187 ........ . 
4048. . . . . . . . . S S S S S S S S S M M M M 3604 ........ . 

4051 ........ . 
4532 ........ . 

159 ........ . 
160 ........ . 
180 ........ . 

4103.. . .. .. .. S S S S S S M M M M I M 
4322. . . . . . . . . S S S S S S M M M M 
4357. . . . . . . . . S M S S S M S M M M M M M 

Percent. M. 0 40 0 0 0 10 0 0 10 40 80 100 70 1100 

I ~- 1 10. I 17. I 24. 1 1. 8. I 15. I 22. I 29. I 5. 

M 
M 

M M M 
S M M 

-IM M M 
- - S S 
S 
S 
S 
S 
S 
S 
S 

S 
S I S M 
S S 
S S S 
M M M 
S S S 
S S S 
S M S 

M Exit. M M M 
M M M 

M 
M 
S 
M 

S S S 
M S 
S 
S 
M 
M 
M 
M 
M 

M M 
M M M 
M M M 
M M M 
M M M 
M M M 
M M M 

M 
M 
S 
S 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

January. 
Lot Ill. 

Dec. February. March. 
200. . . . . . . .. 1 S I S I S I S I M I M I M I M I M I M 

30. 6. 13. \ 20. .g -- ------1- ~ No. of Animal. s:1 
124......... M S M M 0$ 

125......... S M M i-:l 
139 .... ;.... M S M M -g 
236......... M S M M ~ 
245.... ..... M M M S 

3867......... M M M M S 
4229......... S M M 8 
4323......... M S M M .... 
4523......... M M M § 
4544.. ....... M M M .§ 

Percent. M 70 I 20 100 1100 ! 

217 ........ . ~ ; 26. 2. 9. 16. 22. 1. I 8. \ 15. 

~ r ' ! - ----- --1---
~ M M M M I M M' M M 253 ........ . 
.t: M M M M. M M M M 260 ........ . 
;.=: M M M M M M M M 263 ........ . o 
~ M M M M M ]V[ M M 264 ........ . 
. S M M M M M M M 2667 ........ . 
~ S M M M M M M M 3595 ........ . 

M M M M M M M M 4090 ........ . 
<:) 

~ 

.8 M M M M M M M M 4141. ....... . 

.~ S M S S M 4177 ........ . 
.:: M M M M M M M 4344 ........ . 
c.i 

~ 70 100 80 90 100 90 90 90 Percent. M 
~ 

SISiSIMIM 

S S I M 
S S S 
M S 1 S 
M M S 
S S S 

M M 
S S S 
M S M 
M M M 
S S S 

S S 
S M 
S S 
S M 
S S 
M S 
S S 
M M 
M M 
S S 

MIMIM 

MIM M M M M 
M M M 
M M M 
S S S 
M M M 
S S M 
M M M 

~ 11 M I: 
25 I 25 1 37 I 37 I 62 I 78 74 I 91 

:; \ J ) - , I , 

MIM 

M M 
M M 
M .LVI 
M .LVI 
S M 
M M 
M M 
M M 
M M 
M M 

87 100 

..... 
~ 
~ 
CO 
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l'ABLE 39. 

Ten Cattle on 4 oz. Ground Rock Phosphate (Imported) peT Head 
per Day. 

Dosing commenced 18th February. 

Date. r Jan. February. March. April. May. June. 

1920·1 
-

2.19.117.123. 12·119.[26. 
---

26. 1. 8. 15. 22. 29. 5. 3. ! 10.117. 24. 1. 7.114. 

---- ---1---1--------- --i-~I-----:-
No. of 

I i Animal. -1-1149 M M M M - S - S S M M M M M M M M M M 
2859 M M M M M -- - S· - - - S S S M M M M M M M 
2914 M M M M M M S M S S S M M M M M M M M M M 
3168 M M M M M - - - - - - - - - S _. S S - S S 
3371 S S M M - - - S - - M M 

~I~ 
M s - - - - -

3386 M M M M M M M M M M M M M M M M M M M 
4525 M M S M - M S S M M - - - - - - S - M 
4528 - M M M - - S - M M - - -1- - - - - M - S 
4546 M M M M M M M M M M S M M S M M M S S M M 
4728 M M M M M M M M M[M M M M M M M M M M M M 

Percent. M 80 90190 100 60 50 30 40 50 50 30 60 50 40 70 60
1

60 50 60 60 70 

NOTE.-M = marked craving; S = slight craving; - = absence of craving. 
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TABLE 40. 

Ten Cattle Fed on Saldanha Bay Phosphate and Ten 'upon the .~a-n"e 
Phosphate" Rendered Soluble in Cit1'ic Ac'£d. ,. 

Cattle Ped on 5 oz. Saldanha Bay Phosphate per Head per Day. 

Date. r Mar. I April. I May. I June. 
I 

1920. i 29. 5. I~ 19. ~ [26. 3.1 10. 17. 24. 1. 7. 14. I 

l '"0 . 
.... 1--I 
C) I 

I 
No. of AnimaL J 

P-<I 
! 

'"0 

1-100 ............... M M M cil S M S - S M M C) 

152 ............... M M M ,.::j M M 'M M M M M M 
3800 ............... M MI M M 

.... 
M M IM M M M M M C) 

3865 ............... S S ! S M 
P-< 

M M M M M M M M C) 

4439 ............... M M M M ~ M M M M M M M M 
4516 ............... M M M M ,.::j S M M M M M M M P-< 
4548 ............... M M M M tll M S M M M M M M 0 

4690 ............... M M M M ,.::j M M M M M M M M fP-< 
4734 ............... S M M M ,.!4 M M M M M M M M 
4753 •••••••.•••.... 1 M M M 

<:) 

M M M M M M M M - 0 
;., 

Peroentage M ... 80 70 90 100 
N 

80 90 90 90 90 90 100 100 0 

I 10 

Cattle Fed on 5 oz. of 16 per cent. Basic Phosphate per Head per nay. 

I s 

I I No. of Animal. ~ 
I til 

148 ............... M M M C) S S M 

I 

M - S - -,.::j 

3770 ............... M M M M .... M M M M - - - -
M M M M 

C) 

M M M M S M M S 3817 ............... P-< 
3875 ............... M M M M C) M ...., M M M M M M -
4328 ............... - - M M cil M M M S S S S S ,.::j 

4339 ............... S S S S P-< S S - S - - - -tll 

4696 ............... M M M M 0 M M M S S s si s ,.::j 

4819 ............... S S S M P-< M M S S S S S 
M M M M <:) M M M M M S M 4832 ............... 'aJ MI 4443 ............... M M - M ~ M S M - - - M ,.Q 

I 

90 
N 

80 70 80 50 20 20 30 \20 Percentage M ... 70 70 60 0 
10 

NOTE.-M = marked osteophagia; S = slight osteophagia; - = absence of osteophagia' 
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rrABLE 4l. 
2 lb. Wheaten Bran per llead per Day. 

r, July. I August. I September. 
Date. 

1919. 1 I 15. I 21. I 28. 5. 111. 1 18. 25. 1. 8. 

No. ofAniml~l- -:d-:-------1------- --------------
2404. .. . .. .. . . . g i M M I M M M M 
2598. . . . . . . . . . . § i M M - - -
3082. . . . . . . . . . . § I - S - - -
4226.. . .. .. .. .. 0 i. M M M M M 
4526. . . . . . . . . . . <:) 11 M M M M M 
3842. . . . . . . . . . . gp M 1 M M M M 

. 3843....... .. .. ;.a II]vI M M - S 
2571. .. .. .. .. .. Jl I M M M M M 
2581........... 2 - M I1 M - -
2620. . . . . . . . . . . ~ - - - - -

~ 

-
-
S 

M 
M 

si 

M M 
Disco ntinue d. 
Disco ntinue d. 
- -

M M 
S -

Disco ntinue d. 
S M 

Disco ntinue d. 
Disco ntinue d. 

M 

-
M 
-

Percentage M --I-:--:-~-':----:--:--:--:---:-

TABLE 42. 
Bran-feeding .-M ode1oate Ration of 2 lb. of lVheaten Bran pp,r Head 

pe?' Day Fed to G10 azing Cattle. 

LOT I.-Cattle. 
=====-=---------~-~--~-------~~ -~--------~- ----~ 

Date. J November. I December. January. February. rar. 
---------.~-~----------

1919-1920 L 
10. -d 17. 24. 1. 8. 15. 22. 29. 5. 12. 19. 26. 2. 9. 16. 23. 1. 

Q) 

P< 
>:1 P< ------ - - - - -- - - - - - - - - - -0- ;;:j 

No. of +> QI) 
-d r£J Q) 

Animal. ~ ..0 a., 
;;:j 

2642 .... - .S - - S M M QI) M S M M S S S S S ~ S M 
~ ;g :;:; 

3802 .... - 1-< - - S - S S M M - - S - - - ~ _. -
3857 .... S M M M M 

Q) 

M M M S M M 1\1 
0 

M M - r£J ~ - - <:) 
;;:j r£J 

3993 .... - 0 - - S M M 6 M M M M M - - - - A - S 
4534 .... - '> - S S S M oil M M S S S S S - - - S ill 1-< 

1-< ~ 
~ 

Per cent. M ~ 0 0 20 20 60 80 80 80 80 40 40 20 20 0 0 20 40 

LOT II.-Calves. 

No. of I I 
Animal. 

-d -1-4329 .... - - - - M S Q) S - - - - - - - -
4353 .... - -d - - M M M 

<:) 

S M ~ - - - - - - -
4363 .... 

Q) 

S S M M ill 
S S - P<- S - - - - - - -- -d - -

4435 .... ~ M M S M S Q) - 0 - - - - - - - - - - ;;:j - -
+" 

4453 .... - r£J - S M M M 0 M M - - - - - - ~ - -<:) - :;:; 
4520 .... - ~ - S M M M ~ M M M M M M M Exi t. ~ 

.S oil 0 
+> 1-< <:) 

Percent. M 0 
et: 

0 0 50 100 83 ~ 33 67 17 17 17 17 17 0 O~ 0 0 pcj 



TABI,E 43. 

lVheaten B1'an fed to Graz'ing Oattle.-Ommnenced wUh 9 oz. per Head per Day 
later raised to 2 lb.; then d'iscontinued. 

r\ 8ept. / October. November. December. January. February. I March. 
Date. I 

1919-1920,1 23 \ 301~\ ~ 1~ :0 27 ~~~~~~~1~~~1~1 ~~~I~~~~~~ 26:~: 9: 16'~ 23:_: _ '~~ 1. I 16. 

No. of Animal. 
103 ....... B_ 

8 El 8 8 8 - - - S S 11 M 8 S ill C'l -- J\l 1'I'I S 8 - J\1 I S M 109 ...... . 
123 ...... . 
135 ...... . 
167 ...... . 

3611 ...... . 
3821 ...... . 
3876 ...... . 
3990 ...... . 
4175 ...... . 

-,MIM 8 8 M M 8 M M 1\1 8 M M M M M $ M M M M 1\1 8 M M M 
--'+<--------88M8M'1j888M8-8 IBM 

1\1 
8 

lVl 
M 
1\1 

S ~ 88 S - SS 88 MS 8 M M ~ 888 8 ---~ 8 S 
M ] M M M - - M M M M M M 1\1 M f M M M M - - - ~ -8 M 
M 1-; 8 8 8 - - - - - - - 8 8 - g - - - - - - - .S 
M & M 1\1 8 S - - - 8 8 M M M M .~ M M M M 8 - _ 15 

- I 1\1 p., M M 8 S 8 8 8 8 M 8 M M M .S M M 8 M 8 - S ~ 
- ,lVI M ~ 8 8 - S - - 8 M 8 S M M M ~ M M M M 8 - - A 

-,M 
M 
M 8 

Percentage M./IO I 50 I 60 

~ 1--1--1--1-1-1-1--1--1-1--1--1--1--1 :S 
~ 
o I 30 I 40 I 20 I 0 I 10 20 20 I 20 
~ 

50 40 60 60 I 80 

t-

~ o 

--'--'--1-,--,--,--

50 I 60 I 50 I 60 I 10 I 0 I 20 10 I 70 

I-' 
~ 
f-!::;.. 
Co~ 
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TABLE 44. 
Bran Feed£n,q.--High rat'l:rm. ,4: lb. Wheaten Bran per head per day. 

I Augu,t. I Sept. J ~.May. I l 19. 26. 2. 11. 16 23. 1. 8. 15. 

Date. 

1919. 

June. July. 

21. 28. 5. H. 18. 25. 1. 8. 

~-I----------I-------
No. of Animal. p., 

100. . . . . .. ~ - - - - s s s -- - ~ if M: if - - 8 - -
M M M 8! 8 104 ....... ~ -M - - - - - g 

108 ...... ';'" - - - - - - - - - - - - - - - -
137....... <l) _________ 'f! - - - - - - - -
173.. ..... ~ M - - M - - - - - ~ 8 M 8 M M 8 - 8 

3~~~::::::: ] ~k = M S S = = = = ! S ~ if if M: S S M 
4362. . . . . . . ~ M M - 8 8 - - - - .S 8 M M M M M M M 
4544. . . . . .. ~ M M M - - - - - - 15 M 8 - M - - - -
4244. . . . . .. ~ M - - - - - - - - ~ - - 8 M M M - M 
3806. . . . . . . ~ M - S - S - - - - § M M M M - 8 8 M 

~ .... 
Pereentage M .. ~ 73 18 18 9 0 0 0 0 0 ~ 27 45 36 64 45 27 9 36 

TABLE 44-(contin'l~ed). 

Date. I Sept. 
1919. 

1. 8. 116. J;e'~I~~I~_ J::·~~i~~lAu:st. 25 

----------~--- <l) ---I---~--I---
No. of Animal. p., 

123....... M § 
140....... M J5 
170.. ..... M § 
176....... M ell 

2724 ....... M ~ 
2947 ....... M ~ 
3333 ....... M ~ 
3380....... M ~ 
3583....... M ..a 
3877....... M ~ 

C'l 

Percentage M. 100 <5 

M 
M 
M 
M 
M 
M 
8 

M 
M 
M 

90 

M 
M 
M 
M 
M 
M 
8 
S 
8 

60 

M M M 
M 8 M 
M M M 

~-!~ 
8 8 M 
888 
S 
8 

40 

M 

40 

M 

60 

M 
8 
8 

M 

M 

M 

40 

M 
M 
M 
M 

M 

M 

60 

M 
M 

M 

30 

M 

M 

20 o 

bl) M 
~ M 
SS 8 

8 

M 
M 
M 
M 

20 40 
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TABLE 45. 
Feerhny 'Wtth Ma'ize Bran, low in Phosphorus content, jor comparl:.wn 

with Phosphorus-rich Wheat Bran. 
-

~Date. r Decem ber·1 

lI5. 22. 29. 5. L919-1920. 

-------
No. of Animal. 
36 ............... 1 

1 
2 
9 

40 ............... 

26 
26 
28 
28 
30 
48 

54 ............... 
38 ............... 
46 ............... 
48 ............... 
89 ........... ··· . 
92 ............... 
59 ............... 
22 ............... 

Percentage M ... 

-

M 
M 
-
S 
M 
M 
M 
M 
M 
-

70 

--I- -

M M M 
M S M 
M M M 
M M M 
M M M 
M M M 
M M M 
M S M 
M M M 
M M M 

100 80 100 

January. 

12. 19. 

- - -

M M 
d M S ill 
.~ M M 
Qfj M S 
>:1 M M c(j 
1-< M M ,.cl 

(lJ S S 
N M M .~ 

El S M 

~ 
M M 

It:l 80 70 

TABLE 4ti. 

I 
26. 2. 

- -

M M 
S S 
M M 
S -
M M 
M M 
M M 
M M 
M M 
M M 

80 80 

February. I March. 

9. 16. 23. 1. 8. 15. 

-- - - -- -- - --_ .. 
..,:; M M M M M S 
>:1 S M M M M M (I) 
1-< 
(lJ S - S S - S 

f:j:j 
;e - - - - - .-d -

M M M M M ill -
(lJ 

p 

'a s s M M S >:1 M :p 
§ M M M M M >:1 M 
w. M 

0 
M - - - - in 

..p 
S M M M S A M p 

,.cl S M M M M M 

tl 30 60 
It:l 

70 70 60 
1

60 

Sp1:neless Cactus ad libitum to Grazing Ca,ttle. 
LOT I. 

( May. June. 
Date. 

-! 

1919. l 9. 20. 27. 2. 11. 17. 23. 

-------------------
------- ----- ---- --------------

No. of Animal. M: M. M M M M 
123 ........ ··········· . .-d M 

140 ......... ···•······ . 
(lJ M M M M M M M 
<::> 

M M M M M M 
170 ......... ·········· . 

>:1 
(lJ 

M M M M M M M 
176 ......... ·········· . El 

2724 .......... ········· . 
El M M M M M M M 
0 M M M M M M M 

2947 ........ ··········· . 
<::> 

3380 ......... ·········· . 
b.O M M M M M M M 

3901 ......... ·········· . 
;§ M M M M M M M 

(lJ 'M M M M M M M 
4343 ........ ··········· . (lJ 

~ 

Percentage M ...... ·· 100 100 90 100 100 100 100 

Armoedsv lakte Cattle. 
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TABLE 4li-(conUn'ued). 
LOT 1I. 

Date. I Aug. 

u)19. 

\ June. I July. 

23 . 15. 21. 28. L I 8 5. 

.. ---·----·------------·---·--,-----1----------

No. of Animal : 
193 ........................ . s 
191, ........................ . 
195 ........................ . 
196 ........................ . 
197 ........................ . 
198 ........................ . s 
199. . . . . . . . . . . . . . . . . . . . . . . . . bO 

200......................... j S 
201......................... Q) 

202......................... ~ 

Percentage ~ ........... . o 

~ 

~ 

~ 

30 

~ixed Cattle. 

~ 

s 

M 
S 

M 

30 

TABLE 4G-( cont1:n Ited). 

Date. 

191V. 
1. 

LOT Ill. 

July. 

8. I 15. 
I 
I 

21. 

~ 

M 

~ 
~ 
M 

50 

28. 

~ 
S 

M 

~ 
M 
M 

50 

5. 

~ 

~ 

~ 
~ 
~ 

50 

August. 

ll. 

~ 

~ 

~ 
M 
~ 

50 

18. 

---------------------------1--------

No. of Animal. 
189 ........... . 
190 ........... . 
191 .. " .. " .. " 
192 ........... . 
204 ........... . 
205 ........... . 
206 ........... . 
207 ........... . 
208 ........... . 

·210 ........... . 

Percentage M. o o o 

S 
M 

10 

S 
M 

10 

Cattle received from Johannesburg. 

M 
M 

M 

30 

M 
S 

M 

20 

M 
M 

20 

~ 
~ 
~ 

M 

40 
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TABLE 47. 
Feeding wilth Maize at the Rate 0/ 3 lb. per Head per Day. 

Date. I 1919. 
-E 
1.0 
....-l 

--------- ~ 
0 

No. of Anima 1. "C 
~ 

2642 ........... 
Q) 

..:! 

3802 ........... ~ 
Q) 

3807 ........... ~ 

3812 ........... ~ 
Q) 

3821 ........... El 
3849 ........... 0 
3857 ........... .~ 

~ 

3865 ........... El 
3898 ........... ~ 
4190 ........... ~ 

Percent. M .... 

I 

Date. 

1919. 

No. of Animal. 
938 ................ 

1937 ................ 
2994 ................ 
3221 ................ 
3247 ................ 
3406 ................ 
3601 ................ 
3841 ................ 
3842 ................ 
3843 ................ 

Percent. M ....... 

LOT 1. Maize-meal. 

May. I June. I JUly. 

20. 27. 2. 11. 17. 23. 

---------- -

M M M M M M 
M - M M S M 
M M M M M M 
M M M M M M 
M M M M M S 
M M M M S S 
M M M M M M 
M M M M M M 
M M M M M M 
M M M M M M 

100 90 100 100 80 80 

TABLE 47-(continued). 
LOT I1. Crushed Maize. 

May. I June. I 
15. 

A 
19. 27. 2. 11. 17. 23. 

"'" co 

1. 8. 15. 

--- -----

M M M 
M M M 
M M M 
M M M 
- S -
S S S 
M M M 
M M M 
M M M 
M M M 

80 80 80 

JUly. 

1. 8. 15. 

....-l -- -- - - - --------
El "Cl 0 

.t;: Q) 

M M M M M M M M M M ~ 

S Q) 
S M 

~ 

.~ - - - - - - - -B 
- ~ - - - - - - - - - w 

S El - - - M S - S - S bJJ 

M "C M - - M S S S S S ~ Q) 

M ..:! M M M M M M M M M 
<l) 

w $ 
S :::l - - M M - - - - -~ Q) 

S 
0 

- N - - - - - - - - .~ 

M ~ M M M M M M M M M ~ 
S ~ - - - - M M M M M 

40 40 30 40 60 40 40 40 40 50 

---
21. 28. 

------

~ 
M M 1.0 
M M 0 

"'" M M "C 
Q) M M t1.l 
~ 
Q) M -
~ M M 0 

.S M M 
~ M M 0 
~ M M 
~ 

M M ~ 

100 90 

I Aug. 

28.1 5 21. 11. 

----

M M M M 
- M M M 
- - - -
- S M M 
- M M M 
M M M M 
- M M M 
- - - -
M M M M 
M M M M 

40 70 80 80 
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TABLE 48. 
Grazl:ng Cattle on 5 lb. Maize-meal per Head pe?? Day. 

Date. ( Aug·1 September. I October. I November. 

1919. 125. 13. 27. 10. 17. 1. 8. 15. 22. 30. 6. 20. 3. 

--------------- --. -- --- -------- ------
No. of Animal. 

3807 ...... M S S M S M .S S S S S - S S 
3849 ...... S S ~ S - - - .p - S - S - - -
3865 ...... S S Q) M S - - <1.l S S - .S - - -

0 'sw 4190 .... M M >::: M M M M M M M M M M M Q) '+-IQ) 

3898 ...... M M S S M S M o >=l M M M M M - S 
1188 ...... S - S - - - - ~2 - - S - - - -

0 

1
50 

>=l 
0 ctl 

Percent. M .. 50 33 33 17 50 A 33 33 33 33 33 17 17 0 I 
NOTE.-On 30th October, the bones used for testing" mild craving" were changed 

from "sterilized old bones" to "sterilized bleached bones." This affects S, but not M. 
(See text.) 

TABLE 49. 
Bean-meal Ration-2 lb. per Head per Day. 

Date. July. I August. I September. I Oct. 

1919. I 30.1 6. 28. 5. 11. 18. 25. 1. 8. 15. 22. 

------------- --------------- ----

No. of Animal. 
2646 ................ M M M S 1i-g - - - S M S S 
3596 ................ M M M M ::s Cl) 

M M M S - S M 
3707 ................ - M M M bJ)~ - - - - - - -
3874 ................ - M S M ~~ - - - - - - -
4106 ................ S M M M 0.. M M M M M M M .d. -P..o 

Percent. 
0 ...... 

M ....... 40 100 80 80 C'lC'l 40 40 40 20 40 20 40 
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TABLE 50. 
Lucerne Hay Experiment. 

Grazing Cattle given 10 lb. Lucerne Hay per Head per Day. 

Date. March. I April. I May. I June. 

1919. 
l. 8. 15. 22. 29. 5. 12. 19. 26. 3. 10. 17. 24. l. 7. 14. 

----------- --- -- -- ,-=1 -- -- -- - ~--- - - -- - - -..p 
-..:!< 

No. of Animal 
cq 

105 ............ M M M M S M M M M M M M M M M M M 0 
211 ............ M M M M ~ M M M M M M M M M M M M 
228 ............ M M M M e M M M M M M M M M M M M 

2707 ............ M M M M M M M M M M M M M M M M 
2724 ............ M M M M 0 M M M M M M M M M M M M .-i 

Percent. M .. 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 

KraaZed Cattle g'wen 10 lb. of Lucerne Hay, plus Pretoria flay 
ad libitum. 

~ 
136 ............ M M S M cd M M M M M M M M M - M M ...::I 
140 ............ M M M M "0 M M M S - S S - - - - -

2648 ............ M S M M § M M M S M - - - - - - -
2889 ............ M M M M C];> M M M S S M M S - S - S 
4822 ............ M M M M j:;::j M M M 1-< M M M M M - M M -

C];> 
<:.) 

Percent. M ... 100 80 80 100 ,s 100 100 100 40 60 60 60 40 20 20 40 20 

TABLE 5l. 
Lucerne Hay Experiment-Cattle Supplied with 10 lb. per Head 

per Day. 

Date. 
May. I June. I July. 

1919. 
19. 27. 2. 11. 17. 23. 1. 8. 15. 

--------- ------,.. -----------
No. of Animal. 
1743 ................. M .. M M M M M M M M 
2371 ................. M M M M S M M M M 
2404 ................. M M M M M M M M M 
2598 ................. M - M - - - - S M 
3082 ............... : . M - M - S S M S -
3097 ................. M M M M M M M M M 
3716 ................. - - - - - M M M M 
3718 ................. - M M M M M M M M 
4226 ................. M M M M M M M M M 
4526 ................. M M M M M M M M M 

--1----------------
Percentage M ..... 80 70 90 70 60 80 I 90 80 90 
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TABLE 52. 

(Jraz,ng Cattle supplied with 6 lb. of Lucerne Hay per Head 
per Day. 

Date. 

1 
August. September. Oct. 

1919. 
18. 25. l. 8. 15. 22. 30. 6. 

--.----------- ----------------------
No. of Animal. 
2371........................ El M M M 
3097. . . . . . . . . . . . . . . . . . . . . . . . S S S S M M 
3716 .......... " .. .. .. .. .. .. S M M M M M 
938........................ S 

3406........................ S M S S S 
957........................ S S M 

2907. . . . . . . . . . . . . . . . . . . . . . . . S M M S S M 
2892 ....................... . 

------------ --_. --- -------
Percentage M.... . . . . . . . . 0 0 0 25 38 25 38 63 

TABLE 53. 
Gl'azing Cattle on 111aize-meal with and without Lucel'ne Hay. 

LOT 1.-5 Zb. 111aize-7neal pel' Head per Day. 

( 

I I Date. \ April. May. June. 
1 

~ 
1920. 1 

l 12. 19. 26. 3. 10. 17. 24. 1. '"7 14. /. 

------------------'-------------------
~o. of Animal. 

124 ............... M M M M bJ) M M M M M -
236 ............... M M M M .S § M M M M M M 

3867 ............... M M M M ""g~ M M M - - M 
4323 ............... M M M M ~,.o M M M M M M 
4544 ............... M M M M M M M M M M 

--------------I---------
Percentage M ... 100 100 100 100 100 100 100 80 80 80 

LOT 11.-5 lb. Maize-meal and 5 lb. Lucerne Hay pel' Head per' Day. 

I 

I 

I 

139 ............... M M M M bl) • M M M M M M 
245 ............... M M M M ~ ~ M M M M M M 

4229 ................ M M M M ~8 6'0 M M M S S M C,) C,) 

4523 ............... M M M M ~,.o M M M S - M 
2691 ............... M M M M M M M S M M 

-------------- - ------
Percentage M ... 100 100 100 100 100 100 100 40 60 100 

I 
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TABLE 54. 

Cattle showing Graving and Gattle after Reduction of Graving g'l'ven a 
Ration of Maize-meal and L'acerne Hay as Supplement to Veld 
Grazing. From 28th July, 4 lb. of Meal and 6 lb. of L'ucerne. 
From 26th August, 3 lb. of Meal and 4 lb. of Lucerne. 

r Date. July. I August. September. Oct. 
I 

~ 
1919. I 

22. i l 28. 5. 11. 18. 25. 1. 8. 15. 29. 7. 

-.----- 00 ------ --- -- ----------- --1--- ----

No. of ~or -ci 
Animal. 

'S .15 .-d <D 

S j l '" N 
<:) 

~ ce <D 

~ 1937 ........ ~'" M M M <:) M - - - S S S <D bJJ .:: 
3221 ........ '".-0 S M M <D S S ~ - - - - ~ S M 

bJJ_ 
M M M S M S ~ M S S 0 M S 3247 ........ .:: <D S -...... I>- 0 <:) 

3601 ........ ~ >=l M M M 0 M - ~ M S - - rn S M 
5° M M M 

() 
M S ce M M S S is S M 3604 ........ ~ 

---------------I---------------
Percentage M 80 100 100 80 0 60 20 0 0 20 60 

Red'/.lCed Gravers. 

No. of 
Animal. 

145 ....... . 
157 ....... . 
158 ....... . 
164 ....... . 

3991. ..... .. 
4048 ....... . 
4357 ....... . 

152 ....... . 
198 ...... .. 
199 ....... . 
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TABLE 55. 

Sodium Oxalate given in a little Maize-meal. Commenced on 24th 
M arch with the Quantities of Oxalate shown. 

Date. r March. April. I May. 
/ 

~ 1920. 

l 1. 8. 1.5. 22. 29. 5. 12. If). 26. 3. 

- .. -------- -------- --- _._- --- ---- -------- --- -.--
No. of Animal. 
124· .......... M M M S S M M M rn M M 
12::i ......... , M M M M rn M M M M S S 
139 .......... M M M M S M M M M on M M on 

0 
236 .......... M M M M 0 M M M M to M M 
245 .......... M M M M 

~ M M M M M M 
-.-------------------------------.. - --- ---
35:67. . . . . . . . . . M M M M M M M M ..z:i M M 
4229. . . . . . . . . . M M M M ~ M M M M ,~ M M 
4323. . . . . . . . . . M M M M oD M M M M ~ ] M M 
4523. . . . . . . . . . M 0 M M M M !::1 M M 
4.'544-. . . . . . . . . . M M M M <"N M M M M g M M 

Percentage M .. 9090909°1------90100 100 100 --/90-90 

TABLE 56. 
Calves 1'eCe'lV'lng 2 lb. of Wheaten Bran and from! oz. to 1 oz .. of 

Calcium Hydroxide per [-lead per Day. Commenced 17th 
September. 

Datf'. 
Decembpr. r Sept. I October. 

~I---~~~--~--~-----~~----------
1919-1920. l 22. 30. 8. 13. 20. 27. 3. lCl. 17. 24. 1. 8. It). 22. ~ 

p.., 
-.---------/----------------/------ ~ 

29. 

No. of Animal. § ~ 
4109. . . . . . . . . . . . S S M S S .- :;; M M M 1\1:,..:l M 
4346............ ~~ S :is . 
4398. . . . . . . . . . . . S M S S M M S ~ g; M S M S M M Col S M 
4399 ....... , . . . . 0.8 S S S S "d~;:'=: S 
4402............ 'E U" S M M S M t; N S 
4409. . . . . . . . . . . . S S S - -- - - - ~ - S M M M S Col ~ M 

----·-----·---·--1-·------- 8 
Percental!e M 0 17 17 0 17 17 0 0 17 0 fi7 50 50 50 50 

Ditto. r 
1919-1920·1 5. 

January. ~·ebruM'Y. Maroh lAP" 

12. 19. 26. 2. 9. !G. 23. 1. R. 15. 22. 29. 5. 

---- --- -- ------- --- ---- ----/- ------ --- -----
No. uf 

Animal. 
4109........ M 
434·6 ....... . 
4398 ....... . 
4399 ....... . 
4402 .. : .... . 
4-tOn ....... . 

Perccmtage M 17 

M 

S 
M 

M 
El 
M 
M 
S 
S 

M 
El 
M 
IS 
S 
S 

M Exit. 
S 
M M 
s 
S 
S 

M 
S 

M 

s 
S 

M 

M 
S 

M 

M 
S 

M 

M 
S 

M 

M 

M 
M 
M 
M 

M 
M 
M 

50 50 33 :~:~ 40 20 40 40 40 40 20 80 GO 



'rABLE 57. 

]( Taaled Cattle on 1I1oderate Ration, mnd on "Semi-starvat'ion' 
Ration. Showing the 1 n/luence of U nderfeedingupon 
Osteophagia. 

LOT I.-frfoderate Rations: Pl'etoria Hay, 12 lb.)' Ala'ize-meal, 3 lb. 

Date. r March. I April I May. I JUllf!. 

1920. 1 ] 9 16 23 29 5 12 19 26 3 10 17 24 1 7 14· 
l --d 

-----------. -- - - ""' - "-- --0 - ,-I-- - ---I----- -
No. of Animal. ~ 

cJ.) 

217 ............... M M M M S M M M S - M S S - - - -
3410 ............... M M M M S M M M S S S M - S - - M 

0 
3718 ............... M M M M 0 M J't:I M M M M M M M M M M 
3898 ............... M M M M .s:: M M M M M M M M S M M M 

~ 

4048 ............... M M lVi M -<:It M M S - - - -- S - - - -(N 

Perf'entage M ..... 100 100 100 100 100 100 80 40 40 60 60 40 20 40 40 60 

LOT II.-Semi-starvation Ration: Hay, 6 lb.)' Maize-meal, 1~ lb. 

.N o. of Animal. "-C 
238 ............... M M M M cJ.) 

c:.. 
257 ............... M M M M >=< S M S S cJ.) 

3904 ............... M M M M S M M S 
4051 ............... M M M M S M M S M M M M M S S S S 

0 
4542 ............... M M M M v S S 

.s:: 
+' 

0 20 20 20 0 0 Percentage M ... 100 100 100 100 ""-" 40 60 20 20 0 0 (N 

__ 1 __ -
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TABLE 58. 

K raaled Cattle on Moderate Ration and on "Se1ni-star'IJation .• 
Ration; 'With added Phosphate. 

LOT I.-Hay, 12 lb.; Maize, 3 lb.; Calcium Phosphate, 27 gramme.!. 
-------------~-------.-.-------.---.-.------ -----------~-------- ---- ---

1 
March. I April. I May. I .Tune. 

Date, 

1920. I 
16.1 23.

1 ~ 19. 26.13. !Ot~,: 1. 7.114. 1. 9. 29. 5. 12. 

~ 
------.------.~--- - - -- --- '-'I ---- 1----

No. oJ Anima.l. ):! 

3604 ............... M S M S 0 - M - -- - -- - - - S - -
4103 •.•••.......... M M M M "d M M M M M M M M _. - S -c; 

4190 .•.•........... M M M M <:.> M M M M M M M M M M M M ):! 

4322 ............... M S M 1\1 
Cl) 

M M M M M M M - S M M -S 
4,357 •••••••••.•••.. M M M M S M M S - - - S - - S - -

0 
U 

Percentage M ..... 100 60 100 80 80 100 60 60 60 60 60 40 20 40 40 20 

LOT II.--Semi-starvation Ration: Hay, 6 lb.; Maize, It lb.; Calcium 
Phosphate, 45 gram.mes. 

~ 
159 ............... M M M M ~ S _. S - - - - - - - - -
16p ............... M M M M C'l 

NI M M M S S M S S ~ q ~ - -
180 ............... M M M M 0 M - S M - - - - - .- - -,-
200 ............... M M M M "d ]V[ S S M M M S M S tl S Cl) -

4532 ............... M M M M g M - El - - - -. - - - - -
Cl) 

Percentage lYI. .•.• 100 100 100 
S 

100 S ~O 20 
0 

20 (iO 20 20 20 20 0 0 0 0 
0 



TABLE 59. 

Removal (4 O'3teophctgia, on Ct J.v[ixed Rat'ion, in Cattle sent ji'om Arlnoedsvtakte; .Heprodu,cUon of Osteophagia on a 
Phosphorus-low Diet of Chaff and Fanko, and sttbsequent removal by administration of Phosphoric A cid. 

Experiment conducted in Kraals at Onderstepoort, i.e. away froni Lamsiekte Are({. 
~----.---.---

( June., July. August. September. October. November. December. 
Date. 

1919-1920. 11 26. 7. 14. 24. 30. O. 12. 19. 26. 2. 9. 16. 30. 7. I 8. I 24:1 2. I 8. I 15. I 28.1 5. I 13. I 20. I 27. 0 
~-.p 

'"d --------- ------ ------------ ~1n --- T;--1---;::! 
d "O~ i-' 

No. of Animal. <Jj~ §h W 
Cl 3799 ............. t>l M ~ - - - - M M Cl 

3901 ............. '@ M M M M M M M ~~ MMMMMMMMMM 
3904 ............. a M M 0.8 - - - - M M M 
4052 ............. ~ M M ot: 

~I 0 

4104 ............. ...s:I M "OP< 
<J:) 0 

4107 ............. '0 M M lYi M M M M M M M bO"" :LVI M M 

MI~IMIMIMIMI=I: >=IP< 
4283 ............. ;::! M d ..... ...c: d 4349 ............. 0 M :LVI M o ::i :LVI M M M :LVI M :LVI M M 
4529 ............. 

~ 
M M M ..po' 

- - - M M M M M d <J:) (J,) 

4550 ............. "" M M M A.S M "0 
<J:) 

Percentage M ... 
P< 

100 60 30 40 10 0 20 ~ 20 20 0 10 10 10 10 20 30 40 I 30 I 30 I 40 I 40 I 50 I 50 I 70 

N oTE.-Only one class of bone used for testing and therefore no c!ifferentation in degree of craving. 
M denotes Osteophagia, and - absence of Osteophagia~ 



TABLE 59-( continued). 

Dare. I January. February. March. April. May. June. fU1Y, 
I 

1919-1920. 
3. 16. 28. 7. 14. 21.1 28. 6. 3. 20. 27.1 10. 24. 5. 14. 11 I 29.1 4. I 11.1 18. I 25. I 7. 

-~------------,------------------- --r.--- -- ce 1 I 1 1--1-----

No. of Animal. 
.~ h 
o et! 

3799 ............. - - M M M M - - M M M M M M M .-a"O M 
;; 1= - -

3901 ............. M M M M M M M M M M :LVI M :LVI M M ~t M M - i--' ,-Q~ 

3904 ............. M M M M M M M M M M M M Ni M M P<"O M M - - - CO 
Cl 

4052 ............. - - - - - - - - - - - - - - fj~ - - - - - m 
4104 ............. - - - M M M M M M M M M M M M ';,-Q - -- M - -
4107 ............. M - - M - M M M :LVI M M 1\1 M M M -05:1 M M -- M -
4283 ............. M M M M M M M M M M M M M M M ~p< M M - M -
4349 ............. M M M M M M M M M M M M M M M ~o M - M M -
4529 ............. M M M M M M M M M M M M M M ]\I[ is c.i M M M 1-

1

--

4550 ............. M M M M M M M M M 1\1 M 1\1: M M M 
0 0 M M - - -Z~ 

Percentage M ... I 60 I 60 I 70 I 90 I 80 I 90 I 80 I SO I 90 I 90 I 90 I 90 I 90 I 90 I gO I IROI60I30i4D'O 10 

M denotes Osteophagia, and - absence of Osteophagia. 



TABLE 60. 
Fonr Oretvers sent from Armoedsvlagte, kraaled at Onderstepourt and fed first on Pretoria HelY, then on Pretoria Hay 

and Fankoin eq't£al porportions by we'i.qht j finally ~ lb. Bran added peT head per da~/. 
-- -- ------

Date. 
June. I July. I August. I September. I October. I November. I December. 

1919-1920. 
I 

26.1 2. 28.15. [ 13. 26. 7. 14. 24. 30. 6. 12. 19. 9. 16. 30. 7. 18. 2<-1. '<:i 2. 8. 15. 23. 27. 
~ p:.. ~ 
o ce ce 

.-o.,q -- ---- --,--- >-. -----,--No. of Animal. o:s 
<ll cil .,q c).,.., 

M M M 3909 ........... >=i ,.. M M M M M - M M M M M M ce \3 M - - - - M <ll 0 
4086 ........... S~ M M M M M M M M M M M M M M M M .~ ""a M M M M - -.- - M 
4360 ........... S .... M M M M M M M M M M M M M M M M ~~ - M M M M M M M op.., 
4539 ........... 0 M M M M ~ -- - - M M M IVI M 

Percentage M. 100 100 100 100 75150 I 75 75 75 75 75 75 50 50 75 50 50 ,1>0 50 75 I 75 50 50 100 
I I 

.-

Date. I January. I February. I March. I April. I May. I June. IJUIY. 

1919-1920. 3. 9. 16. 23. 2. 7. 14. I 21. 28. 6. 13. 20. 27. 10. 24. 7. 14. 21. 2!-l. .-cl 4. 11. 18. 25. 7. 
c., 

.-0 
--~------------------------- --I- .-0 ------I- --ce 

No. of Animal. ~ 
3909 ............. M M M M M -- - M M M M -- M M M 1\1 M M M ce M M - - -f.; 

4086 ............. M - M M M M M M M M M M M M M M M M M ~ M M M - -
4360 ............. M - --. - M M M M M M M M - M M _.- M M M ~ M M M - -
4539 ............. M M M M M M M M M M M M M M M M - M M ' M M - - -

Percentage M ... 100 50 75 75 100 75 75 100 100 100 100 75 75 100 100 75 75 1001100 '" 1 100 100 50 0 0 
-_. 

NOTE.-Only one class of bone used for testing, and therefore no differentiation in degree of craving. 
M denotes Osteophagia, and - abseuce of Osteophagia. 

f-I 
~ 
Cl 
-l: 
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TABLE Gl. 

4.nalysis of Ar11wedsvlakte Soils (Hall's Method). Pepcentage 
Analysis after Removal of Small Proportior'. of Stones 

Chemical. 

Moisture .............................. . 
Loss on ignition ....................... . 
Insoluble matter ...................... . 
Iron oxide and alumina ................ . 
Lime ................................. . 
Magnesia ............................. . 
Total potash .......................... . 
Total phosphoric oxid e ................ . 
" Available" potash ................... . 
" Available" phosphoric oxide .......... . 
Calcium carbonate ..................... . 
Nitrogen .............................. . 

1·35 
2·47 

90·57 
5 ·16 
0·39 
0·34 
0·37 
0·02 
0·0163 
0·0008 
0·32 
0·095 

6·88 
27·47 
31·07 
1·56 

12·07 
21·34 
0·11 
0·12 
0·0157 
0·0010 

45·00 
0·238 

0·77 
2·58 

90·18 
6·10 
0·16 
0·12 
0·95 
0·03 
0·0109 
0·0005 
0·12 
0·081 

IV. 

0·75 
2·33 

92·2(j 
4·37 
0·25 
0·09 
0·42 
0·03 
0·0158 
0·0022 
0·22 
0·062 

---------------~-----------

Mechanical. 

Sample. 

:!~~ .~~~ ~~l: .. : : : : : : : : : : : : : : : : : : : : : : : : : : 
Fine sand ............................ . 
Silt ....... " ......................... . 
Fine silt ............................. " 
Very fine Hilt (·005 - . 002 mm.) ....... . 
Clay ................................. . 

n. 

0·12 
5·30 

19·19 
10·83 
8·52 
6·00 
7·47 

TABLE 62. 

Ill. 

4·82 
30'(}6 
48·82 
1·95 
1·91 
1·61 
7·15 

IV. 

3·40 
28·89 
56·80 
1·66 
1·32 
1·19 
4·00 

Controls to Cattle in Manured Camps A and B, Grazingzn 
U nmanured Camps. 

I April. I May. I June. 
Datf'. 

1920. 12. 19. 26. 3. 10. 17. ~ 24. 1. 7. 14. 21. 0 
.p 
~ 

Q.; 
p.. 

----------- .-- --- --. 15 .~ -- -'--- p.. ----------0 

No. of Animal. 
.p 

..... 00 w. 

198 ............... M S ~ 
.... 

M M M M - 0 -- - - '"2 --
260 ............... S - lYI S 8 S S - (j) S M 1\1 M M S 3154 ............... S 1\1 S cb,:§ - - - cb - S M M M 

3842 ............... M M - § ~ - -- - >=: -- M S M S 0 
4187 ............... S S M i=Ci - - - i=Ci - M M M M 

----------------------------
Percentage M ... 40 40 40 0 0 0 0 80 80 100 80 
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TABLE 63. 

Effect of Manuring with Superphosphate. 10" Reduced Grave']'!)" 
and 15 "Marked Gravers " allowed to Graze in ".Llf anU1'ed 
Co/mp A." 

Reduced Gravers. 

(

April. May. June. I.JUlY, 

~::~ I-~------~~----~-------~--~--------~---
12. 19. 26. 3. 10. 17. 24. 1. 7. 14. 21. 28. 5. 12. 

_________ - - -- ----- --- - -- --- ---1-- -- - - - -!-----

No. of 
Animal. 

Ill ........... . 
175 ........... . 

2634 ........... . 
3807 ........... . 
3911. ......... .. 

M M M 
S M M 
M M M 
M S M 
M M M 

141. ........... M M 
2371............ S M 
3600 ............ M M 
414] ............ M M 
4435 ............ M M 

o 
-P 

M M 
M 
S S 
M M 
M M 

S S 

S 

S 

S S S 

s 

-----------------1-----------
Percentage M.. 80 80 100 40 ~O 0 00000000 

]Jf arked Craven. 

Date. ( April. I May. I June. ,Tuly. 

1920. l 12. 19. 10.1 17. 24. 1. 1 14. 21. 28. 5. 1 12. 26. 3. 7. 

--_._--- --- ---- !----------------------!--- -
No. of "d 

Animal. Q; 

""' 184 ........ M M M M := M S -- - - -- - - -- -
:::: 

255 ........ M M M M ce M M S S M -- - -- - -

258 ........ - M M M S M M S - - - M M - -
3876 ........ M S S M 0 S S S - - - M M S M 
3880 ........ M M M M 

-P 
M 

as~ 
- - - -- - - - - -

4353 ........ M M M M M S - - --- - - - - _. 

4374 ........ M M M M ""' p., M M - - S - - - - -
""' 

4405 ........ M M M M $ S M M M M M M S M M M 
rh ce 

4406 ........ M M - M :::: <:,) S S -- - - - - - - --ce 
4408 ........ S M M M ""' M M M M M S M S - -

-P 

4451. ....... - M M M 
..d' 

M M - - - - - - - -
4512 ........ M M M M -P S S - - - - - - - -
4540 ........ M S M M to M - - - - - - -- - -

4669 ........ M M S M :::: M M - - - - - - -- -
4682 ........ M M M M 0 M M - - - - -- - - -

________ . ______ . _____ - -- --1---1--1--

Percentagf'M 80 87 80 100 80 67 17 17 25 7 25 25 7 17 
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TABLE 64. 

Effect of .. Vanuring with a Mixed" Garden Fertilizer." 10" Reduced 
Gravers" and 15 "Marked Gravers!" allowed to Graze in 
"Manured Gamp E." 

Reduced G'ravers. 

Date. 

L2. 
April. I May. I June. I July. 

1920. I 
5.112. 19. 26. 3. 10. 17. 24. l. 7. 14. 2l. 28. 

-- -- - - - -- - - - ---- - 1--- -- - - _.- -- -
No. of 0 c 

Animal. ..p +> 
~. 

123 ............ M S S "0 - - - "0 0)"0 M S S S S S S -iJ) '" . S Cl) 

253 ............ M S M '+-< 
t-j S - - ~~ ,p< - - S S - - - -iJ) p< 

3778 ........... _ M M M ~.S - - - ~p< r.::1 0 - - M - - - - -0) po ;§ S 0"'"' 
3872 ............ M M M S ce - - - ce ce ~r£ S S S S M M M M 
4095 ............ M M M 

,1-< 1-< '" S 0) c.; - - - .. .;, - - - -- - - -
§ gs .-"0 - -.~- -- - -.- Q 

109 ............ M M M ,..Q~ S - - ce El 
~~ s ...... - S S S - -

116 ............ M M M 
,..q"O 

S M ,..q ~ ~~ S S S S 0~ - ..p ce iJ) v - - -
3318 ............ M M M M S ~S S § S~ S S S S C'l -

~"-+5 
-

c) p., - -
3595 ............ M M M r.::1 M M - ~ ~ ~ - ~.s M M M M S M 
4098 ............ M M M 0 M M 0 o c - c if, - M M - - -- ~C) ~ 

- -- - --- f-- -- -------I--- - - - 1-

loT2O" Percentage M .. 100 80 90 30 30 0 10 20 20 30 20 

Marked Gravers. 

Date. 

\ 
April. May. June. July. 

1920. 
12. 26. 10. 24. 14. 21. 28. 12. 19. 3. 17. 1. 7. f5. 

------- ----------------------
No. of 

Animal. 
119 ........ S M M M p< M M M M M M M S S S 
162 ........ M M M M S M M M S M - S - - -
240 ........ M M M M ce M M M M M M M M - -C) 

4266 ........ M M M M -0 M S S S S - - - - -
4363 ........ M M - M (l) S M M S - S S S - -,.. 
4370 ........ - M M M ~ S M - M M S - - - -~ . 
4400 ........ M - M M ce0:5 M M -- M M M M S - -
4407 ........ M M M M 

SlO 
S M M M S M M - - -.-4 

4441. ....... M M M M .3 (3 M M M M M M M M - -
4447 ........ S M M M "O<Ij - S S -- S - - -- - -
4449 ........ M M M M (l) M M M M S M S - - -1-< 

4514 ........ M M M M 1-< M M M S S S M M M Cl) -'+-< 
4521. ....... l{ M M M (/) M M M M M M M - - -.:: 
4677 ........ M M M M ce M M M S M M M S - -1-< 

4699 ........ M M M M E-i M M M M M M M - - -
----I------- ----------

Percentage M 80 93 93 100 73 86 73 60 60 60 60 20 7 0 
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TABLE 65. 

" Rotten Bones Experiment." Cattle have Access to Rotten Bones 
Every Morning and are Tested Once a Week. 

r I I I Date. I March. April. May. June. 
~ 

1920. I 16. 30. 6. 12. 19. 3. 10. 17. 24. 1. 7. 14. L 23. 26. 

- --~ ------~ - ----~ ----
No. of Animal. 

104 ............. M M M M M M M M M M M M - -
176 ............. M M 1\1 M El M M M M M S M M M 

2947 ............. M M M M M M M S M M M M M M 
3380 ............. M M --- - S S - S M M M M - -
3801 ............. S M - - M M M M M M M M M M 
3818 ............. S M - S - M M M S S S S M M 
3843 .............. M M - - M M M lVI M M M M M M 
4226 ............. - M - - M M M M S M S M M M 
4362 ............. - S - - - - - - S S S M M M 
452() ............. M M M M M M M M M M M M M M 

- -- - - - - - - - -- - - - --
PercentagA M ... GO 90 40 40 60 80 80 70 70 80 60 90 80 80 
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