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MINERAL CONTENT AND rEEDING VALUE OF SOUTH AFRICAN PASTURES. 

INTRODUCTION. 

~1ENTIOK is made under " outline of inYestigation " in the first 
report (1932) on the problem staten above, of experimental grass plots 
forming a part of th e expe1·imental plan of the iuYestigation. It is 
proposed to deal " ·ith the results of the first hYehe months' " ·ork 
upon the experimental plots in thi,; publication. E leYen spec-ies of 
grasses ·were subj ected to t h e treatment according to the expe1·imental 
plan, fm the full period, as the analyses indicate. 

'fhe objects of t he plot experiu1ents may be restated he1·e 
briefly:-

(1) 

(2) 

A stu dy of the effect of growth on the chemical composi
t ion of pasture. Monthly, two-monthly, three-monthly, 
etc., cu ttings of each variety of gr ass wer e made and 
anal,rsed . 

A study of the yariat.ion in chemical composition of 
different species of grasses at th e same period of growth. 

(3) The effed of seasonal variat ion in growth on the chemical 
composition and on the yield of grass . 

( 4) A stu dy of the ch emical com position of sm c-essi Ye cuttings 
of the same variety of gra Hs. This means that , if the 
" ·ork began in January, the anal5·siH of tht> monthly 
growth during each month of the y 2ar woulcl be avail
able . The analyses of the two-mont hl.r g-rowth of the 
same portio n of the plot would be macle eYeJ·.\' alternate 
month, for 1 hree months' growth every three months and 
so on, so that the 12 mouths' growth \Y01.tlc1 be ready for 
analysis at t he end of t he year. 

(5) The determinat ion of the chemical composition of different 
parts of the same plant at different stages of growth. 
For this purpose leaYes, stalks, haulms, " ·er e anal~rsed 
separatel)- at t h e different periods of growth . 

DETAILS OF PLOT EXPERIMENT. 

In August, 1931 , this aspect of the work ''"as begun by planting 
eleven species of gTasses in separate plots, 30 by 14 feet, mapped 
out in an area where indefinite extension " ·as possible anrl where the 
soil was apparently uniform in composition OYer the whole area. The 
latter point was confirmed subsequently by ch emical anal.vses of soil 
samples from each plot. Other plots h ave been planted from time 
to time, so that at present more than three times the original number 
of grass species ar e included in the work. However, this report 
deals only " ·ith the eleven species already referred to which " ·ere 
planted at the outset, and of which the analyses have been carried 
out for the first 12 months of the experimental period, i.e. from 
February, 1932, until J anuary, 1933. The same method of establish
ing the plots has been follm1·ed throughout and " ·ill be described in 
detail. 
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The soil was dug up once, all vegetable matter removed, the 
ground harrowed, the plots mapped out so that each was surrounded 
by a path 3t feet wide, .and after the first good rain in Aug·ust the 
grasses planted in rows 10 inches apart. After that the plots were 
watered until the grasses had established themselves, when they were 
given no further attention except being 'Yeeded when necessary. 
Some grasses did not grow as easily .as oth.ers, aml portions of the 
plots had to he replanted. However, all eleven plots were established 
successfully before the end of 1931 . 'l'hey were then left to grow 
freely until the end of January, 1932, when the investigations int o 
their chemical composition was begun, and the grasses received no 
further attention, except occasional weeding, as already stated. 

The grasses on all the plots were cut short-about half an inch 
from the ground-on the 27th January, and the following plan of 
experiment followed. On the 27th of each month from February, 
1932, until January, 1933, samples were taken from each plot. The 
first row of grass on each plot was cut monthly and therefore yielded 
12 samples of monthly growth ·of the grass in question. 'l'he second 
row was cut every two months, i.e. on the 27th of March, May, 
July, etc ., and therefore yielded six samples of two months' growth 
each. 'fhe third row was cut every three months, the fourth every 
four, .and so on, until the last or twelfth row was cut on the 27th 
January, 1933, after twelve months' grow·th. Each of the samples 
so obtained was analysed for phosphorus, calcium, magnesium, 
potassium, sodium, chlorine, protein and fibre. 

It is realized, of course, that the plots are much too small to 
study yield, nor was it our intention to do so, although the differences 
in the weights of the grasses cut in the various rows uniformly 
planted would serve as an index of the amount of growth of that 
particular grass during the period in question. In other wor<ls, the 
samples were weighed, merely to derive .at a figure suggesting growth 
during the period, and not to compare carefully the production of 
grass of one species with that of another species for the same period. 

Other observations in regard to rate of growth, effect of cutting 
at different times, method of growth at different seasons, resistance 
against drought, response to climatic comlitions, were made from 
time to time on the plots studied, and will be considered in the clis
cussion of the results at a later stage in this article. 

As the prevailing climatic conditions were undoubtedly the 
determining factors in regard to the growth of the grasses, these are 
given as fully as possible in Table I, to which reference will be made 
frequently . 
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MINERAL CONTENT AND FEEDING VALUE OF SOUTH AFRICAN PASTURES. 

TABLE I. 

1932. I 1st I 2nd I 3rd I 4th I 5th I 6th I 7th I 8th I 9th I 10th \ nth I 12th I 13th 

F ebruary .... R a infall. ······ · · · ·· - 0·66 0·10 1 ·05 0·30 - - - - - - - -
R. humidi ty ... ..... 64 65 75 76 88 67 77 68 69 67 66 72 65 
Sunshine (11rs.) .... 9·3 11·0 10·3 8 ·3 8 ·0 7·3 6·0 7·0 10· 3 ll· O 5·4 8 ·0 9· 3 
~1~x. ,~cmp ...... 93 ·0 89·0 85·0 85·0 82·6 85·0 82·0 83·4 84·0 88·() 84·4 86·4 81·6 
Mm. I emp .. . . ... . .. 57·0 60·0 60·0 63 ·8 58·0 60·0 65·0 63·0 57·0 58 · 4 66 · 0 63·0 (\1 · 0 

- -------- - -- - - - - --
_ ___ I __ --- ---- --

March . ...... Rainfall .. . .... .. .. . - - - - - - - 0·07 1·5R - - 0·05 -
It. humidit)• . . .. .. . . 77 58 70 80 75 59 66 68 75 87 49 62 92 
Sunshine (Ins.) ..... 3·3 10·3 10·1 9· 15 10 ·3 9·2 10 · 2 7·45 2 ·30 4 · 45 8·0 9 ·4 1·3 
Max. T emp .... ..... 79·0 89·8 87 · 4 81 ·4 86·0 85·0 85·0 90· 8 85· 0 81 · 6 89·6 80 · 6 69·4 
Min. Temp .. .... .... 64·8 56 59 61 59·4 57 53 59 67 63 ·6 59·6 59 60·8 

- --------------- - - - ----- --- - - - ---
April . . . ..... R ainfall ............ - - - - - - - - - - - - -

R. hmnidity ........ 63 60 68 66 (13 63 63 53 68 63 57 65 58 
Sunshine (llfs .) . ... . . 10·1 10 ·2 9·3 10·3 10·0 10 ·0 10·0 10·0 9·2 9·0 9·0 10 · 0 10· 1 
Max. Temp . .... ..... 85 85 87 85 85 81·8 83·2 80 ·4 83 · 4 84· 8 85 82 · 4 85 
Min. Temp . . .... .... 53 46 49 49 48 48 45· 6 49 56 46 49·6 50 43 

------ - --------- - - - - - ---- -- - -----
May ......... Rainfall .. . .......... - - - - - - - - - - - - 0 ·10 

R. humidity ... .. 65 69 62 65 70 72 56 51 62 60 59 65 58 
Sunshine (Jus.) ...... 9·0 9·0 6 · 3 8 ·1 8·1 9·0 9·3 9·3 8 · 3 9·0 7·0 9·0 9·2 
M!'x.}emp . ........ 73·6 69 69·4 71· 8 74·2 74 78 ·4 77·~ 7(1 78 77 ·8 83 84 
Mm . I emp .......... 49 56 49 49 40·4 38 ·0 38 39 38 37·6 38 ·6 39 43 

·--- - - - --- --- - - - - -- - -- ----- ------
June ...... .. Rainfall . .. .. ...... - - - - - - - - - - - - -

R. humidity ... ..... 68 76 76 68 58 71 65 68 58 57 45 48 42 
Sunshine (11rs .) ... .. 9·2 0·15 1·3 7·3 8 ·4 8·2 8 ·4 9·0 9·0 9·1 9·1 9·0 9 · 2 
Max. Temp .... ..... 77 65 68 · 8 75·4 76 · 2 73·2 73· 8 57· 8 68 72 74 77 78 
Min. T emp .. ........ 38·4 39 51 36 42·4 35·0 31· 0 35·0 39·4 34 34 30 32 

----- ------ ------ ------- ------ ------ - -
July ........ Rainfall .. ... .... ... - - - - - - - - - - - - -

R. humidit y .. ...... 54 53 55 58 51 57 60 64 71 54 49 41 39 
Sunshine (hrs) . ...... 9·1 9·2 9·0 9·1 9·2 5. 3 9·1 9·1 9 · 0 8 ·4 9·2 9 · 1 9· 1 
Max. 'l'cmp . . . ...... 74 77 73 77 76 76 58 64 66 70 75 74 73 
Min. Temp. ......... 30 31 30 32 32 34 38 32 29 27 29 29 27 

--- ------- - - - - - ------- - - ------------
August . .. ... Rainfall ... . ........ - - - - - - - - - - - - -

R. humidity ........ 44 50 38 62 44 39 39 39 3J 38 50 44 35 
Sunshine (hrs) . . . ... . 9·2 9·1 9 ·3 9·3 9·3 9·4 9·4 9·5 9·4 9 ·4 9·4 9·5 9· 4 
Max . Tem p ........ . 74 77 72 7l 75 75 77 76 79 75 75 76 78 
Min. Temp ..... . .... 31 32 34 31 32 31 30 32 35 32 30 30 32 

--- ------ --- ------ - --- - - - ----- --- ---
September . .. Rainfall ...... ... - - - - - - - - - - - - -

.R. humidit~r ........ - 51 60 61 41 56 39 43 47 32 19 - 53 
Sun shine (hrs.) ...... - 10·0 10·1 10 ·1 10 ·1 10 · 1 6·3 7· 3 10· 0 10 · 3 - - 8 · 1 
Max. Temp ...... . .. 87 85 79 84 86 79 81 78 77 83 - 83 76 
Min. Temp . .. .. ... . . - 42 46 ~2 41 45 46 51 43 35 41 - 40 

- ----- --- --- - -- - - - - - - - - - ---- - - --- ---
October .... Rainfall ........ .... 0 · 12 - 0· 88 0· 58 - - - - - - - - -

R. humiditv ...... .. 72 77 27 81 71 78 66 50 31 60 54 39 55 
Sunshine (1-irs.) ...... 3 · 0 8· 0 7·3 0·3 3·1 5 ·0 8· 3 10· 2 10· 3 10· 1 10· 3 10· 3 10·3 
Max. T emp ..... 78 63 86 72 74 75 84 94 97 90 93 88 84 
Min. Temp ...... .... 54 56 56 56 57 49 50 57 59 60 61 60 57 

---- - - ---------·----- --------- - - - ---
November ... Rainfall ····· .. 0·03 - - 0·06 - - 0·72 - - 0·22 - - -

R humidity .... .. 31 48 47 40 55 18 59 81 48 58 73 75 60 
Sunshine (hrs.) ...... 10·2 10· 3 5·0 8·0 11·0 10·4 9·3 5·1 10 · 4 7· 3 7·4 4· 3 10 · 3 

r~x .. ~emp ......... 81 87 77 75 78 92 74 7~ 76 76 75 76 i 5 
im. Iemp .......... 54 58 57 59 52 60 61 58 59 55 52 57 57 

--- - ----· ------ ·------ ----- --- --- --- - --
December .. .. Rainfall ......... .. - - - 0·5 - -- - - - - - 0 · 06 0· 09 

R. humiditv . . ... .. 90 76 78 68 57 75 68 
61 I 60 

67 35 62 71 
Sunshine (!irs.) . .. .. 6·0 6 1 6 4 1·1 6·4 0 5 9 1 5 3 ll 4 10· 3 ll·4 ll·O 9· 4 
Max. Temp ......... 81 87 87 75 79 77 93 89 93 93 97 97 95 
Min. Tem p ......... . 63 63 65 59 60 55 59 63 60 61 53 58 63 

- - - ---------- --·------ ·- - - -- - ------
1933. 

I Tanuary . . ... Raintall .. . . . .. . .... - - - - - - - - - - - -
R. humiditr .... ... . 61 60 56 50 65 60 44 70 64 50 60 45 66 
Sunshine 01rs.) ...... 7·4 9·3 8 ·2 ll·4 9·0 10·4 11·4 6 · 4 

I 
10·5 5·4 5 ·1 8 ·0 6·2 

l\fax. Tcrnp ........ . 83 90 90 95 89 94 97 89 93 91 89 89 93 
Min. Tf'lll]) . . . ..... . . 54 55 61 60 66 60 58 67 62 63 59 61 65 
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METEOROLOGICAL DATA. 

14tb I 15th I 16th I 17th I 18th I 19th I 20th I 21st J 22nd 1 23rd I 24th I 25th I 26th I 27th I 28th I 29th I 30th I 31•t 

-
0·16 - - 1·4 - 0·43 0·05 - - - - 0·20 - - 0·48 0·02 - -

57 67 68 66 73 78 48 70 68 - 58 52 78 71 73 90 - -
7·4 10·0 10·2 6·0 10·0 2 · 3 7·4 9·1 9·0 6·4 10· 3 8 ·1 3·0 9·1 2·4 3·1 - -

~9·0 89· 8 90·4 83· 6 85·0 79·6 86 5 78·0 81·2 91·0 97·0 90·2 85 ·0 83 ·5 82 ·0 82·8 - -- 60·0 59·0 62·0 61·0 6.(. 0 62·0 55·0 57·0 60·0 57·0 64·0 62·0 64·0 61·0 61·0 - ---------- - --=-1--=------------------------- ----- - - - 0·29 0·05 - - - - - 0 ·04 - -
64 78 58 73 

81 I 70 
86 73 75 75 64 63 70 1 57 66 67 64 66 10·2 4·4 2·0 2 · 3 5·3 4·3 2·4 9 ·1 5·4 8·0 10·0 7. 3 9·0 8 ·0 7·2 6·2 8·3 10·0 

78·2 84· 0 83 ·0 78·6 80·0 83 ·8 78·0 80·6 79 · 0 83·8 85·0 82·6 87 ·2190·2 R9 ·0 85 ·0 86·6 85 ·4 
51 50 60 62 57 63 62 53 60 51 53 53 54 60 55 57 53·0 54·0 ---- --------- ----- - - - - - - - - 0·17 0·23 0·04 0. 31 - - - - -
51 63 54 44 42 45 45 49 63 73 95 95 95 79 78 68 65 -10·1 10·0 10·0 9·4 10·2 10·1 7·3 7·0 0·10 2·0 0·0 3·0 5·1 6·4 9·4 8·0 9 · 0 -
85 84 86·2 89 90 90 90 91 72·2 74·0 65 73·6 78·6 76 77·4 so 79 -
42 44 43 47 51 45 50·8 53 51 52 57 56 52 55 51 49 52 ----------- ------- - - ------------- - - -·---- 0·05 - - - - - - - - - - - - - - - -
93 95 69 74 66 68 61 55 59 47 53 59 55 54 60 73 73 ~9 

3·4 8 · 0 7·2 4·4 9·1 9·0 9·0 9·0 5·3 9·1 9·1 9·2 9·2 9·2 9·1 9·0 9·1 9·0 
88·8 68 66·6 69·4 70 73 74 76 77 75 77 76·4 78 81. 79 73 77 80 

54 47·8 45·6 44 ·8 33·2 31·8 30 · 4 33 42 38 36 34 33·8 36 · 6 39 42·2 39 41 ·6 ----- - ------------- -------- ---------- - ---· - - - - - - - - - - - - - - - - - -
45 53 47 39 47 63 39 54 51 51 51 57 7S 54 29 50 50 -

9·3 9·1 9·1 9·2 9·1 9·0 9·3 9·1 9·0 9·2 9·0 9·0 9·0 9·3 9·2 9·2 9·2 -
77 75 76 72 74 75 73 74 73 74 71 68 71 74 74 76 75 -
32 32 29 34 32 36 28 31 32 30 H 29 28 29 36 38 32 ------------ - -------------------------· --- - - - -- - - - - - - - - - - - - -
54 65 31 51 71 86 48 50 45 31 49 32 37 45 29 29 41 35 

9·1 9·2 8·4 9·0 9·1 9·0 9·1 9·2 9·0 9·1 9·0 9·3 9·1 9·2 9·3 9·3 9· 3 9 · 0 
68 65 67 65 68 70 72 64 67 74 73 76 72 74 73 73 75 75 
36 28 25 35 28 30 32 33 26 26 29 30 28 28 32 27 30 · 4 36 ------- - - -------- - -------------- - - --· --- - - - - - - - - - - - - - - - - -
30 60 62 61 57 ±0 21 33 29 24 24 73 58 35 32 28 58 H 

9· 3 9·± 9·5 10·0 9·4 10 · 0 10·0 9·4 10 ·1 10·1 10·0 9·1 9·4 10·1 10·0 10·0 10·0 10 ·0 
78 74 71 70 74 77 82 83 83 81 77 75 79 84 85 84 83 -
33 50 42 34 31 34 37 36 38 39 42 41 38 39 H 36 41 42 -------- - - ------------------------- -- - - - - - 0·87 - 0·01 - - - - - - - - -
33 27 44 67 4± 43 71 76 57 70 53 35 8 16 53 24 48 -

10·3 10·5 6·3 6·3 10·0 9 · 4 8·3 10·1 9·0 3·0 7·0 8·5 10·0 10·2 10·2 7·4 9· 3 -
82 89 78 78 77 80 78 8L 86 76 83 76 77 90 90 85 83 -
43 42 58 62 52 56 56 50 50 62 55 51 45 ±8 50 56 54 -------------------- --------------------------- - - - - - - - - - - - - - 0·18 - - -
4;, 31 31 31 55 48 35 57 60 54 48 35 25 63 48 65 76 ~ 5 10·4 10·2 7·± 10·3 10·0 10·3 1C·O 8 · 0 10·4 8 · 4 8·4 5·0 10·4 9·3 7·5 3·5 6·0 8·5 
88 89 93 97 84 90 92 81 76 81 84 82 93 84 76 70 75 77 
62 52 53 55 65 54 57 65 49 49 59 58 55 61 57 55 52 45 ---- - ----------- - -- - - -------------- - ---- - - - - 0·28 0·18 - 0·40 0·0± - 0·24 - - - - 0·37 -
55 61 57 39 43 H 73 70 59 73 63 63 76 28 62 65 52 -

9·4 10·3 8·4 9·3 10·1 8·3 3·0 3·0 8·4 8·4 11·1 2·4 11·3 10·4 11·3 10·1 9·4 -
74 76 79 76 80 74 75 75 75 75 91 88 90 93 95 96 96 -
58 59 61 60 60 65 61 61 61 - 59 68 56 59 64 64 64 ---------------------------------------

0·56 - 0· 35 - - - 0·12 - - - 0·54 - 1 · 3 - - - 0·02 -
48 58 70 73 79 61 64 67 64 48 66 73 93 67 63 57 57 76 

7·3 7·4 6·0 9·1 11·3 9·3 10 ·1 10·0 9·4 11·0 3·2 4·1 1·1 10·0 10·3 12 ·0 2·1 1·0 
94 92 93 89 87 90 87 90 92 93 83 87 77 82 80 83 81 75 
59 63 65 58 64 62 63 61 59 63 64 64 63 60 59 54 59 60 ·-- ------ - .----------- - -------------· ·--·--- -

0·21 1·06 0 ·13 0·03 0·08 - 0·03 - - - - - - - - - - -
66 66 86 90 79 79 u 73 57 61 35 51 50 57 50 50 56 65 

10·0 8 ·1 0·0 1·0 4·0 i . 3 3 3 10·2 9·4 11·0 11 · 2 11·2 11·1 11·1 10·3 10·,1 11·0 8·5 
88 90 75 79 81 84 86 92 86 86 88 94 91 90 99 88 86 89 
64 59 63 32 65 67 66 60 66 64 55 55 57 58 57 60 60 57 
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Several important factors are noticed in Table I which bear 
more or less directly on the subject of plant growth:-

(a) The total rainfall for the twelve months, 1st February, 
1932, to 31st January, 1933, was 17·43 inches, compared 
with the normal average of 29 inches per annum. The 
unequal distribution of rain over the year is also worthy 
of note. 

(b) 

(c) 

(d) 

No rain fell during the months J;une, July, August, and 
almost none in May. 

The first rain in spring fell on the 20th of September, so 
that plant growth after winter and up to that time was 
very little incleed, if any at all. 
\Vith abundant sunshine and low relative humidity of 
the air, the rain could not be used to the gre·atest 
advantage by the plants. Such conditions would favour 
the 1·rrpid eYaporat iou of soil moisture, and ·one "·ould 
anticipate short periods of mpid growth immediately after 
a good rain followed by poorer growth or complete cessa
tion of gr·owth according to amount of soil moisture 
present until more precipitation takes place, when growth 
would begin again. This point will be referred to again 
in the article. 

(e) The grasses were grown essentially under conditions of 
summer rainfall, when practically all the gro,Yth took 
place. During the 1932 "·inter, growth almost ceased on 
account of drought and cold. 

(f) The effect of the climatic conditions on the composition 
of the grasses cannot be gauged correctly until data for 
subsequent years haYe become aYailable. At the same 
time it must be pointed out that all the grasses under 
consideration were subject to the same climatic conditions, 
and the results, therefore, are on a comparatiYe basis . 

METHODS OF ANALYSIS. 

The methods employed in the analytical work were described 
fully in the first article . A fe,v modifications that have since been 
introduced will be referred to briefly here: A new washing mixture 
in which cam;tic soda was replaced by amn;tonia was made up for 
magnesium determinations, and gave better results than that described 
by Malan and Van der Lingen (1930). For greater detail of the 
method reference must be made to an article by one of the authors 
(O.R.H.) in this Jourpal. The procedure for the determination of 
sodium was modified slightly and proved to be an improvement in 
every way on the original method. rrhe principle of the method 
remained unaltered, and details are tQ be found in an article by 
J. G. Louw (1933). The absence of total ash determination remains 
a difficulty, and as the results no"· stand, the undetermined fraction 
consists Qf N -free extract, either soluble extract and ash, causing 
the first and most impOl'tant fraction, viz., N-free extract to be only 
npprQximate. Part of the ash is, of ('OUTse, that actually determined 
and given as mineral constituents . Still, the silica content is not 
known nor can mechanical contaminations with sand during the 
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process of sampling and classif~ring be excluded entirely or judged 
accurately IY}lile the extent of thPse factors undoubtedly affect the 
figure for 1'" -hee extradiw;;. 

Sanrl or soil contamination of the grass samples in t h e '"ork 
under discussion was practically negligible, as the process of cutting 
is such, that 1To1.dd eliminate all ('outmnination, anrl only mechanirnll_,. 
adhering particles on the outside of the plant material mig)].t have 
fouwl their way into the sampling bag. Briefly, the metho<l of 
sampling is as follows: The superficial parts of the grass are gTasped 
"·ith the left hand, and cut about half an inch above the soil surface 
with a pair of scissors held in the right hand. The sample is then 
immeclia tely transfenecl to the bag or container. The samples a1·e 
then taken to a rooJ.)1 and, '"hen air dry, are again shaken ancl 
handled before a final sample ill taken to he millefl and analy;;ecl. 
The r esulting sample for analysis '"oulcl p1·obabb· he as free from 
mechanically adhering sand particles as is pmcticable to get it unclt>r 
onlinary circumstances when sevt>ral thousand complete analyses 
haYe to be canied out annuall,\- in routine procedure. U nd er the 
con eli tions rlesnibed aboYe i he effect of the ultimately aclheri n g
soil particles on the values ohta ined for the chemical .analyses of the 
pasture sample.· is to all intents a nd purposes negligible. 

Unfortunately, however, the Yalue for N-free extract is not 
entirely con ectecl by the procedure described, '"hile the factors " ·hich 
are not lJJ'Otein, not fibre aucl not the inorganic constituents g-iYen i n 
the list of determinations, remain undetermined, the percentage 
K -fret> extract obtained by difference beb1·een the percentage Yalues 
obtaiuecl and 100 must remain approximate. As explained in thP 
previous publication, the reason for omitting some determinations 
such n,; ether extract, silica free ash, etc., and therefm·e, including
these aui·mnatirally in the N -free extract fraction, \\·as due to limita. 
tion of aYailahle assistancE>, 11·hile at the same time no se1·ious error 
was iutroclueecl. Sever al of t h e mineral su rveys, some of which h ave 
been dealt with ir1 the previous article already 1·e£errecl to, a ncl the 
analyses of the samples of the first ] 2 months of the plot expt>ri
ments, haYe been cliscussecl on this basis, while with more assi;;tance, 
which has 1·ecently been forthroming, a m ethod for i.he determinat.iou 
of toial ash ancl soluble ash in aclclition i.o the other fmciions hns been 
ini t·oduc·ed aniomaiicall.v, thereby p1·oYiding figures that are mort' 
truly acctuate for the 2\1' -free extract. Full details of the ash deteJ·
minations " ·ill be giYeJl in this Joumal by J. G. LomY (UU3). 

PRESENTATION OF RESULTS. 
AH ah·c•acl.v :-dated, elPYt>n species of grasses 11·ere si. u<li l'<l aud 

analyse<l, eaeh g-iving a maxinmm of 1:2 monthly cutti ng-H , G bi
monthly r·uti.ing-H, -1 tlnee-monthly (· tdt ing,- , :~ four-mouihly rultings, 
2 fiYf'-mouthly cuttings, and :2 six-monlhl)· cuttings, hom Febnwr:v, 
1932, to Januar:v, 1~)3:3. Actuall)' , of <·om·se, grmdh <li<l not taJ;e 
place equa ll ~- wPll all thP yPar round, so that none of the g-rasses 
g-aYP i he hill n<.un h t>1· of moni hl)· cuttings fo_r the periorl in qnestion. 
~ eYPdhe less, six mi ne1·al constituents with protein aml fibre, \\·ere 
rep;ulady determined in each sam11le taken, im·oh-ing- seYeral 
thouHancl analyses \1-hich present a problem as to the best method 
of presenting ihe results. 
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P. J . DUTOIT, A. I. MALAN, J . G . LOUW, C . R . HOLZAPFEL, AND G. C. S . ROETS. 

It appears best to deal with each constituent determined 
separately after the tables of analyses for th~t constituent have been 
given. The constituents to be considered are phosphorus, calcium, 
magnesium, sodium, potassium, chlorine, protein, and fibre . 

T\l·o tables will be given to represent the results of the a nalyses 
in 1·eganl to each of the constituents to be considered . 'rhe first gives 
the percentage c0ntent of the grasses of the particular constituent 
at the following periods of growth: 1 month, 2 months, 3 months 
and so on. up to h ·elve months. 'rhe second table gives the. analyses 
of the gr asses every month, another portion of the plot cut every 
two months, a third cut every three months, and so on, up to the two 
six-monthly euttings. In each table, therefore, data are presente(l 
for the fuJl 12-month period, i.e. from 27th January, 1932, until 
26th January, 1933. 

PHOSPHORUS. 

Tables II and IV present in tabular fDrm the data obtained iu 
regard t0 the phosphorus content of the eleven species of grasses 
studied . 

A close study of Table II is both interesting- and essential. As 
reference to the meteorol0gical (lata given in Table I will be made 
constan tly, a ;;ununary of Table I is given below, " ·hich \Yill present 
at a glance the general trend of the climatic conilitions during the 
period tD be c-onsidered, viz., February, 1932, u nti l January, 1933 . 

TABLE III. 

Rainfall Dates on which Average Average Average Average 
in Hours Maximum Minimum 

Inches. Rain F ell. Humidity. Sunshine. Temp. Temp. 

1932. 
February .... . 4 ·85 2, 3, 4, 5, 14, 17, 69 7·7 86 61 

19, 20, 25, 28, 
29 

:vrarch .. . . . . . . 2 08 8, 9, 12, 20, 21, 70 6·9 84 58 
29 

April. . .... . .. 0·i7 23, 24, 25, 26 .. 64 8·1 82 49 
May .. .... ... . 0 ·15 13. 15 . . ... .. .. 63 8 6 75 40 
June .... . .... - - 55 8 ·4 73 34 
July . ... ..... . - - 50 9·0 71 30 
August .. . . .. . - - 43 9-(j 77 36 
September .... 0 88 20, 22 . . . ...... 45 8 ·8 82 49 
October ..... . . 1 76 1, 3, 4, 28 . ..... 52 8 ·1 84 56 
November. ... 2·54 1, 4, 7, 10, 19, 56 8 5 81 5\) 

20. 22, 23, 25, 
30 

December ..... 3·54 4. 12, 13, 14, 16, 67 7·4 87 61 
20, 24, 26, 30 

1933. 
January . . .... 1 ·54 14, 15, 16, 17, 61 8·2 89 61 

18, 20 

·· - ·-

Gl5 



MINERAL CONTENT AND FBED1KG VALUE OF S017'l'H Al<'RlCAN PASTURES. 

For all the species of grasses given in Table II a rapid drop in 
the percentage prosphorus occuned until ne"· gro\Yth in spring began, 
when a slight improvement set in which was apparently kept up 
until the end of the pe1·iod under consideration. Reference to 
'fable III indicates that the first rains after the dry winter months 
fell in September, so that the September cuttings already contained 
some new growth, as is also evident from the observations given in 
Table A in the appendix for September. Another striking feature of 
the values for P 20 5 given in 'fable II is the extraordinary low phos
phorus content of the grasses. The values for February, i .e . after 
the grasses had grown for one month, represent fair figures, although 
quite a remarkable variation is noticeable in the phosphorus contents 
of the species given, U1·ochloa p~illttlans, one of the best and most 
palatable grasses, being the highest, and fly panhenia hirta, a ooarse, 
fibrous grass, hardly ever eaten anrl usually called thatch grass, 
being the lowest in phosphorus. After two ·months' growth, i.e. at 
the end of .M:arch. about thirty per cent. drop in phosphorus had 
already set in, while the values after that period represent those of 
mature grass with hardly any new growth as a closer stlidy of the 
descriptions given in Table A in the appendix will reveal. 

This table undoubtedly suggests that winter pasture, even if the 
best feeding grasses like Urochloa zntllulans, Panicum 1naximmn, 
etc., are present, does not contain more than about ·1 per cent. P 2 0., 
if it consists of mature grast>es as it usually does on account of 
certain pasture being especially reserved fm " ·inter g-razing. Twenty
five lb. of such pasture-the daily requirements of an average cow
contain about 12 gm. P 20 5 , some of which is not aYailable and will 
pass out in the faeces of the animal, " ·hereas ~gallon cow loses about 
15 gm. P "05 in her milk apart from that required for maintenance. 
The phosphorus content of thi>< type of gra>-~ing is quite insufficient 
for even poor milk production during winter un<l,3r ranching con
ditions where no supplementary feeding takes place, if the figures 
obtained on the plots are at all representative of the phosphorus 
content of the natural pasture . 

In spite of fairly good rains having fallen in November and 
December, and well distributed over the month, the phosphorus 
content of the grasses din not show a significant improvement, 
although, according to 'l'.able A, quite a fair amount of new growth 
had taken place. The figures obtained for the phosphorus eontent 
after new growth had begun, do not claim to represent the phosphorus 
content of the g-rasses as eaten by an animal which would graze 
selectively, probably including more young grass and less old grass 
than a representative sample of the whole plot for analyses would 
contain. 

Table IV gives the P 20 5 content of the grasses under considera
tion after definite periods of growth at various times of the year. For 
instance, six cuttings of the same portion of the plot were made of 
two months' growth each from February, 1932, until January, 1933. 

Of the speeies of grasses consiclered U1·ochloa pullulans retained 
its comparatively high phosphorus eontent, when the same portion 
of the plot was eut monthly , better than the others . Both Cynodon 
dactylon a nd Hyparrhenia hi1·tct remained more eonstant in their 
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MINERAL COKTEKT AND FEEDING VALuE OF SOUTH AFRICAN PASTURES. 

phosphorus content, but the values remained low throughout. All 
the other species showed a greater or smaller drop in their values 
for phosphorus from February, 1932, to January, 1933. A stu<ly 
of the meteorological data given in Table III does not throw further 
light on this observation, and it must be left provisionally until the 
analyses for at least another year have been completetl. 

There was undoubtedly significant differences in the amount of 
growth cluring "·inter. In the case of Cym .. bopogon plu rinorles only 
June and July did not provide a sample of monthly grmYth for 
analysis, while at the other extreme flmphilozJh£s insculzJta did not 
show enough growth for analysis of monthly cuttings from "Yiay to 
October. 

The analyses of the remaining periodic cuttings all suggest the 
same thing, viz., that the older the plant, i.e. the later the stage of 
growth, the lmTer is its phosphorus content. Two-monthly cuttings 
show lower figures than one-monthly, while five- and six-monthly 
growth is definitely lower in phosphmus than three- and £.our-monthly 
growths. 

The exceptions 1-o this generalization should be stndie<l in con
junction with Table III, and 'l'ables A, 13 and C in the appendix. 
For instance, in Table IV ETag1·ostis S'ltpm·ba and Fenniset'l!?n ciliare 
show a higher figure for phosphorus in September for a two-monthly 
cutting. Reference to the rainfall in Table III indicates that the 
first rains fell in late September, while Table C in the avpendix shows 
not enough g-rowth for a sample of these two grasses for the May 
to July period, and that in September the gTmYth was green and 
short with 85 and 60 gm. respectively, for samples . In other " ·orcls, 
the t-wo-monthly samples consisted of entirely new growth of high 
phosphorus content. In case of four-monthly cuttings in September, 
the values of phosvhorus given in 'l'able IV are even more striking 
in that high values were obtained for all the grasses with the 
exception only of Cynodon dactylon, the sample which happened to 
be described in Table C as " mixed with flo"·er heads " instead of 
" green short ", which applies to all the other samples for that 
period. The analyses of the five-monthly cuttings in Table IV read 
in conjunction with the description of the samples given in Table C, 
brings out the same point, viz., that stage of growth, depending in 
the first instance on climatic conditions, of which rainfall appeared 
to be the deciding factor, determined the phosphorus content of the 
grasses studied. As the grasses matured, the phosphorus content 
dropped, and under similar climatic conditions the phosphorus 
content of one month's growth would be higher than that of two 
months, whiie the latter is slightly higher than a three months' 
growth, although, after three months' growth, with an ave1·age 
figure of about · 2 per cent. P 2 0 5 (see also Table II) there appears 
to be a variation in the P 2 0 5 content between · 2 and about · 06 
depending on the amount of new growth present and, therefore , 
included in the sample for analysis. 

Comparing Tables II and IV, one is forced to the conclusion 
that a rise in the phosphorus content of the grasses was definitely 
brought about by periodic cutting after three, four, five and six 
months' growth when compared with the undisturbed growth for 
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MINERAL CONTENT AND FEEDING VALUE OF SOUTH AFRICAN PASTURES. 

the same periods given in Table I. For instance, a removal of the 
old gTasses by cutting in June (Table IV five-monthly cutting) had 
greater effed on the composition of the next five mouths' growth in 
1\ . ovember than leaving the grass undisturbed and analysing it after 
10 months' gr·owth (c£. Table II, November). Obviously, the 
analyses '"ill have to be carried out for several years to confirm the 
tentative conclusion mentioned above. M:uch more important is the 
observation that the gTasses reached maturity and, therefore, a low 
value for phosphorus, very r apidly, and remained low in phosphorus 
for the rest of the twelve months' period in spite of ne;y growth 
having taken place from time to time. 

PROTEIN. 

'fhe protein content of the grasses studied is g1ven as indicated 
m Table V . 

Table V reveals that the values for protein were highest after 
one month growth, (hopped quite rapidly as in the case of phos
phDl'us, until mid-winter, when they rangeCl. round about a quarter 
of the original :figure, then rose during spring, apparently ''"hen new 
growth began. It seems that the protein content of the grasses 
responded remarkably well to new growth, several values in January 
being approximately double those of July. As in the case of p hos
phorus, t he protein values after one month's growth were higher than 
any ·other given in Table V. The younger the plant the higher 
apparently is the protein content, or again stage of grmdh deter
mines ultimately the protein. content of the plant. 

Table VI presents further data on the protein content of the 
grasses as inCl.icated . 

There is no doubt that with the climatic conditions existing in 
1932 the protein content of the grasses studied remained clefinitely 
higher when cut at intervals as stated in Table VI than when allowed 
to grow according to the scheme of analysis set forth in Table V. 
It is realized, of course, that increase in the protein, phosphorus 
and, maybe, other oonstituents of the plant by periodic cutting, 
has not mur.h practical value unless the y ield of grass is not too 
adversely affected by the periodic cutting. The plots were too small 
to study yield as already stated , although the weights of the grass 
samples obtained at each cutting as given in 1'ables A, B and 0 in 
the appendix, give some indication of the quantity of grass obtained, 
when cutting, for instance, every two months on six occasions, com
pared with that obtained for one cutting at the end of 12 mouth~. 
On the "·hole, one cutting after tweh-e months produees from one 
and a hal£ to twice as much grass as the total of six two-monthly 
cuttings. Furthermore, although the yield is much greater, the 
proportion of unpalatable hard fibrous grass in the long period sample 
is also much greater than in that cut at shorter intervals . There is 
the possibility that a smaller yield will be fully compensated for by 
better quality in the short term growth. This point, about improve
ment in quality at the expense of yield, will b~ considered at a later 
stage in the work under consideration when enough data have 
.accumulated over several years under different climatic conditions . 
For the present, it can only be said that the protein content "of 
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P. J. DU'l'OlT, A. I. MALAN, J. G. J"OUW, C. lL HOLZAPFEL, AKD G. C. S. ROETS. 

samples cut at monthly intervals ('l'able VI) is enough to provide for 
the requirements of a 2-gallon cow under ranching conditions, and 
that, judging from the eleven species of grasses studied, the protein 
content does not vary as much from species to species as from on<" 
stage of growth to another. 

FIBRE. 

Tables VII and VIII contain data on the fibre content of eleven 
species of grasses at various stages of growth. 

Hypanhem·a hirta and Rhynch elythru?n ?'Osewn are hig-hest in 
fibre according to Table VII, although A mphilophis insculpta used 
for making hay smnetimes, and Cy?nbopogon plu1·inodes, or turpen
tine grass, are not much lower, and are almost on a par with what 
are commonly called g-ood grasses, like Panicu1n 11W.'Cimu?n, U1·ochloa 
puZZ.ulans, Entg?'ostis supeTba, etc. As a matter of fact, the fibre 
content of all the grasses given in 'fable VII are high. When cut 
at intervals of one month, as stated in Table VIII, the fibre content 
of the grasses decreases from about 35 per cent. to approximately 
25 per cent., although accorcling to vVoodman's work (1926 et seq .) 
it is doubtful whether the digestibility improves accordingly . 
Increase in fibre lowers palatability, .and is also unrloubterlly asso
ciated with advance of stage of growth which in its turn, as will 
appear from the analyses, indicates a decrease in the " quality " 
of the grass. The association of fibre content with palatability, is 
very important, but cannot be considered in this investigation. 
Finally, a consideration of digestibility in relation to increase in 
fibre, i.e. advance of stage of growth, is of the utmost importance. 
vVooclman (1932) states that during a season of favourable rainfall 
five-weekly cutting of herbage prevented greatly reduced digesti
bility as increased lignification was practically negligible. This may 
not apply to South African conditions where growth is more rapid 
under conditions of favourable rainfall and lignification may set in 
sooner than at Cambridge. 

Further information will be obtained on the question of matura
tion of pasture and its effect on digestibility early next spring, when 
digestibility trials on pasture at different stages ·of growth will be 
undertaken. 

CALCIUM. 

The calcium content of the eleven speCies of grasses 1s given .as 
indicated in Tables IX and X. 

\Vith the doubtful exception of Cynodon dactylon, there is 
apparently a slight but inconsistent drop in the calcium content of 
the grasses as they mature. This tendency for calcium to be lower 
on the whole for advanced stages of growth is more apparent if the 
figures for the calcium content of monthly growth in Table X are 
compared with the corresponding figures given in Table X I for the 
same grass from one month old up to twelve months. 
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There is a remarkable variation in the calcium content of 
r1ifferent species of grasses at different stages of g-rowth. Cymbo
pogon-plu1"inm:des or turpentine grass, JfypmTh em·a hi1·f-rt or thatch 
grass, and Rhynchelythrum 1'0Sett?n, all show poor values while 
U1·ochloa pttllttlans and Panicum ma.ximttm, which make good 
grazing, are high. 

If these eleven speCies of grasses are at all indicative of the 
calcium content of natural grazing, it is extremely unlikely that 
stock will suffer from a calcium deficiency under ranching condi
tions. A cow producing 2 gallons of milk would consume under 
grazing conditions about four times .as much calcium as she secretes 
in her mille Even mature grasses according to Table IX are fairly 
high in calcium if hard fibrous grasses like CymbozJogon plu1'inoides 
and Hypa1'1'h enia hirta, which in any case animals will not touch at 
that stage of growth, are omitted. 

So muM. 

The sodium contents of the grasses studied are g1ven m Tables 
XI and XII. 

A very significant feature of the sodium content of the grasses 
is the great variation in sodium for different species at the same stage 
of growth. U1·ochloa ]Jullulans and Pam'cum 11w,vimum are out
standingly high in sodium, while the other species vary from about 
·01 to ·04 per cent., which does not appem· to vary for different mtge:.: 
of growth. U1·ochloa shows a remarkable drop in Table XI, which 
is not so pronounced for Pam:cum 1naxim1t1n. 

The value for sodium appear to be remarkably low on the whole, 
and Table XI suggests that the inta.ke of sodium by cattle on grazing 
certainly justifies serious consideration of a possible deficiency of 
this constituent. Basing the sodium requirements of a cow again 
on a two-gallon production standard approximately 10 gm. of N a 2 0 
are secreted in her daily milk, while 25 lb. of grazing on the dry 
basis contain approximately 11 gm. of Na20, which have to suffice 
for milk production as well as for the maintenance of the cow. 
· 025 gm. J a 2 0 for the composition o£ pasture eaten is obviously an 
arbitrary figure, but is sufficiently correct to bring out the possi
bility o£ too little sodium being present in pasture for milk production 
1vithout supplementary feeding. Later results, especially when 
mixed pasture is being considered, will throw more light on this 
problem o£ a possible sodium deficiency. 

PoTASSIUM AND CHLORINE. 

Potassium and chlorine may be taken together for the purpose 
of discussion as they show great similarity in at least two respects 
in the Tables XIII, XIV, XV anc1 XVI, which give the results as 
indicated:-
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~MINERAL CONTENT AND FEEDING VALUE OF SOUTH AFRICAN PASTlJRES. 

Both potassium and chlorine show a remarkable drop as the 
_grasses mature. 

It would seem that the drop should be greatest during the 
winter months, especially after the first heavy frosts have killed 
the grasses. That is, however, not the case, and it is especially 
noticeable in the case <Jf potassium, where the minimum is reached 
from September to November (see Table XIII), in spite of new 
growth of high potassium content that took place after the first 
rains in September and October. It appears that the new growth 
was insufficient in bulk to increase the percentage potassium in the 
whole sample, which consisted of growth from January to May plus 
that from September to the time of sampling. Also, although new 
growth gradually increased from September onwards, the potassium 
·C<Jntent does not show marked response. The new growth in m<Jst 
-cases, as is evident from Table XIV, remains fairly high in potassium 
up to six months old, so that the sample for analyses of A mphilophis 
insculpta (Table XIII) fm November for instance, would be made 
up of new growth fairly high in potassium ± 1· 95 (Table XIV), 
plus old growth, which took place before July and which at that 
stage showed 1 ·17 per cent. K 20. Obviously, the figure actually 
obtained for the November sample, viz., ·68, is lower and suggests 
that the old gr<Jwth <Jf the sample must have contained less K 2 0 than 
it did in July. In other words, the process of losing potassium, 
whether this be returned to the soil as Henrici (1930) reported for 
})hosphorus, or whether this be due to the old grass tuft being 
-exposed and l<Jsing, clue to climate, more leaves than stalks, com
paratively poorer in K 2 0 m whether rain l eaches out the potassium, 
this process <Jf decreasing the percentage K 2 0 in the old grass seems 
to continue into late spring or early summer. This point will be 
investigated further during the present year when new growth begins. 
From the data available it appears that potassium, chlorine and 
phosphorus, are more involved in this l<Jss than the other constituents 
determined. 

Tables XIII to XVI suggest that a chlorine or potassium 
deficiency at any stage of growth is probably entirely unwarranted 
iu animals 011 pasture only when considering the production of any
thing up to two gallons of milk per day under ranching conditions. 

The potassium content of different species of grasses varies 
remarkably at the same stage of growth. Less variation is shown 
in the case of chlorine. 

MAGNESIUM:. 

Magnesium is present in the grasses studied m high concentra
iions as revealed by the following tables : -
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Two of the samples were unfmtunately not divided up m 
October as was also not the sample of E1·ag1·ostic supe1ba taken m 
March. 

The proportion of stalks appears to be greater during the. winter 
months, or in the case of two less leafy grasses, Hypa?'7'henia hida 
and A mphilophis insculpta in spring after stalks of the new season's 
growth have been formed. In any case, an important omission was 
made after the winter of 1932 by not sub-dividing leaves and stalks 
and inflorescence each again into new growth and old growth 
respectively. This matter has been rectified in the samples for the 
present year. Such a sub-division may throw light on the cause of 
the continued low content, especially of phosphorus, potassium and 
chlorine, even after new growth had started. 'rhe values (Tables II, 
XII and XV) remain lower in spite of new growth, high in these 
minerals, than their respective values for the winter months. It is 
important, therefore, to distinguish in the analyses of the samples 
between old growth and new growth. A continued drop in the 
potassium content, for instance, of the old growth may be masked 
partly or wholly by the high potassium content of the. new gro,vth 
unless old growth is separated from new gro"·th and separately 
analysed. Furthermore, the present system of sub-dividing the 
samples has not brought to light the reason for the continued drop 
in certain constituents, which vary appreciably with stage of growth 
even after the ma hue stage in winter had been reached. It would 
appear that the time of poorest grazing as far as phosphorus was 
concerned was not limited to the winter months, but extended in the 
case ·of some grasses into early summer well after new growth had 
taken place. 

It is evident from Tables XIX to XXII that except in the case 
of Hyparrhenia hirta on many occasions not enough inflorescence was 
present to provide a sample for analysis. The constituents deter
mined were present in greater concentration in the leaves than in 
the stalks and the difference between the leaf-content and the stalk
content of anyone constituent becomes more noticeable as the plant 
matures, or when old grass is present, e.g. after March, 1932. In 
the case of some constituents the difference between the leaf-content 
and stalk-content of a particular constituent is quite marked, e.g. 
phosphorus and calcium, and is less obvious in other cases, e.g. 
sodium. 

GROWTH DURING W I NTETt, 1932. 

A glance at any of the tables giving the analyses of monthly 
cuttings of the same part of a plot reveals that in none of the species 
did enough growth for analyses occur during the severest winter 
months. Some species, ho\Yever, continued growing later into the 
winter and others started earlier in spring than did the rest. 

Table B in the appendix presents the data in regard to growth 
during winter and response to regular monthly cutting of the eleven 
species of grasses in 1932. 
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From a consideration of Table B there appears to be considerable 
variation in the response of the grasses to regular monthly cutting 
and to growth during the winter months. Cymbopogon plurinodis 
and Setaria gerranlii ·were undoubtedly the hardiest species, while 
Rhynchelythrum rosewn, a coarse fibrous grass, practically died out 
as a result of the severe treatment. 

GENERAL SUMMARY AND CONCLUSIONS. 

The results of plot experiments are reported in this publication. 
Eleven species of grasses, grown on separate plots, were exposed to 
the same climatic conditions and analysed at monthly intervals 
according to the following plan: A portion of each plot was cut 
at monthly intervals so that the analyses for monthly cuts all the 
year round for each grass could be made. Another portion of the 
plot was cut at two-monthly intervals for the full period, each subse
quently analysed, a third portion was cut at three-monthly intervals, 
a fourth at four-monthly intervals and so on, up to twelve months, 
when a sample of twelve-months' growth was taken off ea9h plot and 
analysed. The results are presented in tabulated form and discussed 
for the period February, 1932, to January, 1933. 

The samples were analysed for crude protein, fibre, phosphorus, 
-calcium, sodium, potassium, magnesium and chlorine, and the results 
of each constituent in all the species of grasses, presented separately 
and discussed. 1932 was a dry year and t h e results obtained cannot 
be applied except in broad outline to other years. However, the 
work is continuing and will be presented from time to time. 

Probably all the constituents determined in the grasses are 
.affected by the stage of growth to a greater or smaller extent. Phos
phorus, protein, chlorine, sodium and potassium diminished rapidly 
as the stage of growth of the grasses advanced from one month to 
maturity. This decrease was l ess noticeable or even doubtful in the 
case of magnesium, calcium and even fibre. Most of the constituents 
that show .an appreciable drop in the grasses during the winter to 
no rise directly new growth begins in the samples composed of old 
pre-winter growth plus new growth, e .g. a sample of nine-monthly 
growth of any of the species. This point was rather baffling and is 
receiving special attention during the present season . 

The composition of the soil was the same in all the plots so 
that the effect of soil fertility and composition on the composition 
Df the grasses is not being considered . 

The different species of grasses showed very remarkable varia
tions in the content of constituent determined at the same stage of 
growth. Apparently, however, if a grass is high in any one con
stituent, it is high in the others, which make for good quality . For 
instance, Panicum maoTimum .and Urochloa pullulans registered high 
·values throughout, except for fibre ::md are undoubtedly the two beRt 
grasses considered, while Hypa1'7·hcnia Ju:1·ta and Rhynchelytl11·um 
?'oseum have verified their reputations of being hard coarse grasses 
of low feeding value if eaten by stock. 'l'l1e above indicates the 
importance of determining both botanical composition and chemical 
composition when evaluating pasture. 
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Digestibility trials were not carried out on the grasses as the 
plots were too small f.or this type of work. Digestibility work on a 
number of grass species will, however, be carried out as soon as the 
growth of the new season begins. 

The deplorably low phosphorus oontent of the grasses as the 
period of growth advances beyond a month as is usually the case in 
natural pasture, is emphasized. Under such conditions a phosphorus 
deficiency seems to be a foredrawn conclusion, as is borne out by the 
first report already published (1932) on a mineral survey of the 
Union. The analyses may suggest lower values than actually exist 
in the pasture as eaten, for in taking samples for analysis, no notice 
is taken of selective grazing by the animal. 

The values for protein and sodium are low on the whole and 
suggest the possibility of both being present in inadequate amounts 
for production at certain times of the year. The other constituents 
appear to be present in abundance and the analyses of the grasses in 

·question do not suggest a shortage of these constituents in natural 
pasture. 

A number of additional plots have been planted with other 
species of grasses which are also being studied and analysed during 
the present year . A further publication will be made in due course. 
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