


MINERAL CONTENT AND IFEEDING VALTE OF SOUTH AFRICAN PASTURES.

INTR
Mexriox 13 made under “F outline of investigation ' in the first
report (19321 on the problem stated above, of e\pellmenta] grass plots
forming a part of the experimental plan of the investigation. It is
plopoae(l to deal with the vesults of the first twelve months' work
upon the experimental plots in this publication. FEleven species of
grasses were subjected to the treatment according to the experimental
]»ldn, for the tull period, as the analyses indicate.

The objects of the plot experiments may be restated here
briefly : —

(1) A study of the effect of growth on the chemical composi-
tion of pasture. Monthly, two-monthly, three-monthly,
etc., cuttings of each variety of graszs were made and
aunalysed.

(2) A study of the variation in chemieal composition of
different species of grasses al the same period of growth.

(3) The effect of seasonal variation in growth on the chemical
composition and on the yield of grass.

(B A study of the chemical composition of successive cuttings
of the same variety of grass. This means that, if the
work began 1n January, the anualyv<iz of the monthly
erowth during cach month of the yvoar would he avail-
able.  The analyses of the two-montiily growth of the
same portion of the plot would be made every alternate
month, for three months’ growth every three months and
so on, so that the 12 months’ growth would be ready for
analysis at the end of the year.

(7)) The determination of the chemical composition of different
parts of the same plant at different stages of growth.
For this purpose leaves, stalks, haulms, were analysed
separately at the different periods of growth.

DETAILS OF 1|

In August, 1931, this aspect of the work was hegun by planting
eleven species of ()m»e\\ in separate plots, 30 by 14 feet, mapped
out in an arvea where indefinite extension wus possible and where tlhe
soil was apparently uniform in composition over the whole area. The
latter point was confirmed subsequently by chemical analyvses of <oil
samples from each plot.  Other plots have been planted from time
to time, so that at present more than three times the original number
of grass species ave included in the work. However, this rveport
deals only with the eleven species already rveferred to which were
planted at the outset, and of which the analvses have heen carried
out for the first 12 mouths of the experinental period, i.@. om
February, 1932, until January, 1933, The same method of estal =h-
i}ng‘ ?lhe plots has been followed throughout and will be described in

etail.,
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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 3% feet wide, and after the first eood rain in  1gust the
orasses planted in rows 10 Inches apart. ‘ter that the plots were
watered until the grasses had established themselves, when they were
given no further attention except being weeded when necessary.
Some grasses did not grow as easily as others, and portions of the
plots had to be replanted. However, all eleven plots were established
successfully before the end of 1931. They were then left to grow
freely until the end of January, 1932, when the investigations imto
their chemical composition was bemm and the grasses receive no
further attentien, except occasional Wee(hng, as aheady stated.

The grasses on all the plots were cut short—about half an inch
from the ground—on the 27th January, and the following lan of
experiment followed. On the 27th of each month from K. rvavy,
1932, until January, 1933, samples were taken from each lot. he
first row of grass on each plot was cut monthly and theretore yieraed
12 samples of monthly growth of the grass in question. The serond
row was cut every two months, i.e. on the 27th of March, ay,
July, ete., and therefore yielded six samples of two months’ growth
each. The 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’ growth. Kach of the samples
so obtained was analysed for phosphorus, calcium, magnesium,
potassium, sodium, chlorine, protein and fibre

It 1s realized, of course, that the plots are much too small te
study yield, nor was 1t 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 1 question. In other words, 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 conditions, were made from
time to time on the plots studied, and will be considered in the dis-
cussion of the results at a later stage in this article.

As the prevailing climatic conditions were undoubtedly the
determlnmﬂ factors 1n reoard to the growth of the grasses, these are

glven as fullv as possible in Table T, to which veference will be made
frequenﬂy.
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MINERAL CONTENT AND FEEDING VALUE OF SOUTH AFRICAN PASTURES.

Several important factors are noticed in Table I which bear
more or less directly on the subject of plant growth:—

(@) The total rainfall for the twelve months, 1st February,

1932, to 3lst January, 1933, was 17-43 inches. comparad

with the normal average of 29 inches per &  1m. e
uneqgual distribution of rain over the vear 1s also worthy
of note.

(b) No rain fell during the months Juune, 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 indeed, if any at all.

(d) With abundant sunshine and low relative humidity of
the air, the rain could not bhe used to the grealest
advantage by the plants. Such conditions w ould favour
the rapid evaporation of soil moisture, and one would
anticipate short periods of rapid growth immediately after
a good rain followed by poorer growth or complete cessa-
tion of growth according to amount of soil moisture
present until more precipitation takes place, when gre h
would begin again. This point will be referred to again
in the article.

(¢) The grasses were grown essentially under conditions of
summer tainfall, when practically all the growth took
place. During the 1932 winter, 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 vears have become available. At the same
time it must he pointed out that all the grasses under
consideration were subject to the same climatic conditions,
and the results, thevefore, are on a comparative basis.

vV THODS (

The methe . employed in the analytical work were described
fully in the first article. A few modifications that have since been
introduced will be referred to briefly here: A mnew washing - ° ture
in which caustic soda was replaced by ammonia was made up for
magnesiuin determinations, and gave better results than that described
by "Malan and Van der Llnoen (1930). For greater detail of the
method reference must be made to an article b} one of the authors
(C.R.H.) in this Journal. The procedure for the determination of
sodium was modified slightly and proved to be an improvement in
every way on the ouglnal method. The principle of the method
remained unaltered, and details are to be found in an article by
J. G. Louw (1933). The absence of total ash determination remains
a difficulty, and as the results now stand, the undetermined fraction
consists of N-free extract, either soluble extract and ash, causing
the first and most important fraction, viz., N-free extract to be only
approximate. Part of the ash is, of course, that actually determinecd
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 classifying be excluded entirely or judged
accurately while the extent of these factors undoubtedly affect the
figure for N-free extraciives.

tal

Sand or soil contamination of the grass samples in the work
under discussion was practically negligible, as the process of cutiing
is such, that would eliminate al' ~ontamination, and only mechanically
adhering particles on the outsi  of the plant material might have
found their way into the sampling bag. Briefily, the method of
sampling is as follows: The superficial parts of the grass are grasped
with the left hand, and cut about haif an inch above the soil surface
with a pair of scissors held in the right hand. The sample i1s then
immediotely transferred {o the bag or container. The samples ave
then taken to a room and, when air dry. are again shaken and
handled before a final sample is taken to be milled and analysed.
The resulting sample for analysis would probably he as free from
mechanically adhering sand pavticles as ix practicable {o get it under
ordinary  circumstances when several thousand complete analyses
have 1o be carried out annually in rvoutine procedure.  Under the
conditions  described above the effect of the ulimately adhering
soil particles on the values obtained for the chemical analyvses of the
pasture saniples is to all intents and purposes negligible.

Unfortunately, however, the value for N-free extract is not
entirely corrected by the procedure described, while the factors which
are not protein, not fibre and not the inorganic coustituents given in
the List of determinations, remain undetermined, the perceniage
N-free extract oblained by difference between {he percentage values
obtained and 100 must remain approximate. As explained in the
previous publication, the reason for omitting some determinations
such as ether extract, silica free ash, etc., and therefore, including
these automatically in the N-free extract fraction, was due to limita-
tion of available assistance. while at the same time no serious error
was introduced.  Several of the mineral surveys, some of which have
been dealt with in the previous article already referved to, and the
analyses of the sawmples of the fivst 12 months of the plot experi-
ments, have been dixcussed on this baxis, while with more assistance,
which has recently heen fortheoming, a method for the determination
ot {otal axh and =oluble ash 1n addition (o the other fractions has been
imtroduneed awtomatically, therebs providing figures that are more
truly wcceurate for the N-free extract. I'ull details of the ash deter-
winations will be given in this Journal by J. ;. Louw (1933).

PRESENTATI

As already sfated, eleven species of grasses were studied and
analysed, each giving a maximum of 12 wmonthly cuttings, 6 hi-
monthly cuttings, 4 three-nenthiv cattings, 3 four-monihly cuttings.
2 five-monthly cuttings, and 2 six-monthly cuttings, from Fehruary,
1932, to January, 1933, Actually, of course, growih did not take
place equally well all the vear vound, so that none of the grasses
gave the full nrunher of monthiy cuttings for {he period in question.
Nevertheless, six mineral constituents with protein and fibre, were
regularly  determined in each sample taken, involving several
thousand analvges which present a problem as fo ihe hest method
of presenting the results.
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MINERAL CONTENT AND FEEDING VALUE OF SOUTH AFRICAN PASTURES.

For all the species of grasses given in Table [ a r id drop in
the percentage prosphorus oceurred until new growth in spiing began,
when a shUh‘[ improvement set in which was apparently kept up
until the end of the period under consideration. Reference to
Table 111 indicates that the first rains after the dry winter mon s
fell in September, so that the September cuttings already contained
some mew growth, as is also evident from the observations given in
Table A in the dppendm for September. Amnother striking feature of
the values for P,0; given in Table 1T 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, Urochloa pullulans, one of the best and most
palatable grasses, being the highest, and Hyparrhenia hirta, a coarse,
fibrous grass, hardly ever eaten and usually called thatch grass,
being the lowest in phosphorus.  After two months’ growth, i.e. at
the end of March. 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 study 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 pullulans, Panicum maximum,
ete., are present, does not contain more than about -1 per cent. I’,0;
it it consists of mature grasses as it usuallv does on account of
certain pasture being ebpevlall) reserved for winter grazing. Twenty-
five 1b. of such pastule-’(he daily requireinents of an average cow-—
contain about 12 gm. 1,0, some of which is not available and will
pass out in the faeces of the animal, whereas a gallon cow loses about
15 gm. P,0; in her milk apart from that required for maintenance.
The phosphorus content of this type of grazing is quite insufficient
for even poor milk production during winter undsr 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 Noven er and
December, and well distributed over the mounth, the nhosphorus
content of the grasses did not show a significant in rovement,
although, according to Table A, quite a fair amount of new growth
had taken place. The figures obtained for the phosphorus content
after new growth had begun, do not claim to represent the phosphorus
content of the grasses as eaten by an animal which would graze
selectively, probably including more young grass and less old grass
than a representative sample + the whole plot fov analyses wor |
contain.

Table IV gives the 17,0, content of the grasses under considera-
tion after definite periods of growth at varicus 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 species of grasses ¢ sidered Urochloa pullulans retained
its comparatively high phosphorus contert when the same portion
of the plot was cut monthly, better than e others. Both Cynodon
dactylon and Hyparrhenia hirta remained wmore constant in tl v
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phosphorus content, but the values remained low throughout.
the other species showed a greater or smaller drop in their valres
for phosphorus from Ifebruary, 1922, to Tanuary, 1933. A stu -
of the meteorological data given in able [I does not throw further
light on this observation, and it must be left provisionally until the
analyses for at least another year have been completed.

There was undoubtedly significant differences in the amount of
growth during winter. In the case of Cymbopogon plurinodes only
June and July did not provide a sample of monthly growth for
analysis, while at the other extreme Amphilophis insculpta did not
show enough growth for analysis of monthly cuftings from May to
October.

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

The exceptions to this generalization should be studied in con-
junction with Table 111, and Tables A, BB and C in the appendix.
For instance, in Table IV Hragrostis superba and Pennisetum ciliare
show a higher figure for phosphorus in September for a two-monthly
cutting. Reference to the rainfall in Table TII indicates that the
first rains fell in late September, while Table C in the appendix shows
not enough growth for a sample of these two grasses for the May
to July period, and that in September the growth was green and
short with 85 and 60 gm. respectively, for samples. In other words,
the two-monthly samples consisted of entirely new growth of high
phosphorus content. In case of four-monthly cuttings in September,
the values of phosphorus given in Table 1V 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 1 Table C as “ mixed with flower heads ”’ instead of
““ green short ”’, which applies to all the other samples for that
period. The analyses of the five-monthly cuttings in Table "V read
in conjunction with the description of the sam])lcs given in ible C,
brings out the same point, viz., that stage of Orowﬂl depending in
the first instance on climatic condltlons, “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 grow  would be higher than that of two
months, while the latter is ghtly higher than a three months’
growth, although, after three months’ growth, with an average
figure of about ‘2 per cent. P,0, (see also Table IT) there appears
to be a variation in the P,0, content between -2 and about -06
depending on the amount of new growth present and, therefore,
included in the sample for analysis.

Comparing Tables IT 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 threa four, five and six
months’ growth when compared un  sturbed growth for

6



P.I.DUTOIT, A. I. MAT.AN, J. G. LOUW, C. R. HOLZAPFEL, AND G. C. S. ROETS.

supnjnd
EQNQQQ.«»Q

I~

UPUDALDT)
pmay |

1% 0L _ AL | Ly ] 6 F c1r | o T Arenuey
| | CEB1
| | | |
[+ [t ¢l 69 18 “ s g 9.2l ze | T equona(]
! [
¢ F e ovs @ ﬁ 97 “ 9-¢ 0-¢ gc | I'F \::::é§%Sz
,
| 7 f e e i .
[ EE Y-S 89 1 I'¢ | LZ “ vt ©g L gee I0qoya()
| | [
s 0-¢ 19 6 ¢ ¢z “ o-¢ o LG (12 S B awqu
P & 6 F ¢u ¥z “ ¥o¥ 0t 8+ Foro | e pniny
! |
[ Loz ;o ef | g-¢ &7 9-¢ 6t 9-+ | T Apnge
2% S ¢ | Foe g ¢ ¢z |oew 0-e ¢« % A B aung
, |
9-F 7 ¢ G0 0g Lz 0 F 0 ¢ T2 6+ | creeecdegg
a9 \ o F — 09 9-F c-¢ G0 08 Geg e judy
99 M L9 16 G-6 Ry 08 ¢-g ol ¢ TRy
aFL bl 8 91 ¢zl 6L ¢ Gl 8-01 L-TT 0L | Alenuo,|
! 7661
!
e * \ — i e B —
. “ “nesod § R . . 7 sspornrangd 7 [ midpnosua
t&\m::\.ﬁﬁ z:N.::\N.\ ! ::S:.:\?E 7 wkt. .: tt,.ﬁm E.NR \ EQ.Em ns - ‘::b..tmw ) :cN \L\\,\T 7 %Z\&QN \
npautoy g, | iy SUNDNUD ] R IISIUUD, [ | oY 4DER T ‘ oy coguifiy | uopoufiy | oyducp ‘

(siguowt zp oy dn 019 fsUOW ¢ SYPTOTE @ ‘QIUOTU T 1 EM0Ls 3o QWILT,)
TSHSSYAL) X0 LNHING) NILLOW [ dau))

A HTIVL

619



MINERAL CONTENT AND FEEDING VALUE OF SOUTH AFRICAN PASTURLES.

the same periods given in Table I. or instance, a removal of the
old grasses by (’uftlncf in June (Table IV five- monthlv cutting) had
fl‘lea‘rer effect on the u)mposﬂlon of the next five months’ umwth in
~November than leaving the grass undisturbed and aual\'smo it after
10 months” growth (ci Table 11, November). ()bvmubly, the
analyses will have to be carried out for several years to confirm the
tentative conclusion mentioned above. Much more important is the
observation that the grasses reached maturity and, therefore, a low
value for phosphorus, very r idly, and remained Tow in ph(mphOIHS
for the rest of the twelve months’ period in spite of new growth
having taken place from time to time.

ProreIx.

The protein content of the grasses studied is given as indicated

in Table V.

Table V reveals that the values for protein were highest after
one month growth, dropped quite rapidly as in the case of phos-
phorus, until mid-winter, when they ranged vound about a quarter
of the original figure, then rose dwring spring, apparently when new
growth begdu "It seems that the protein content of the grasses
responded remarkably well to new growth, several values in Januar y
being approximately double those of July. As in the c¢ece of phos-
phorus, the protein values after one month’s growth were igher than
any other given in Table V. The younger the plant the hi er
appdrentlv 1s the protein countent, or again stage of growth deter-
mines ultimately the protein content of the plant

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

There is no doubt that with the climatic conditions existing in
1932 the protein content of the grasses studied remain~! defnitely
higher when cut at intervals as stated in Table VI than v en : owed
to grow according to the scheme of analysis setl forth i Taple V.
It is realized, of course, that increase in the protein, phosphorus
and, maybe, other constituents of the plant by periodic cutting,
has not much practical value unless the yield of grass is not too
adversely affected by the periodic cutting. The plots were too small
to study vield as ah’eadv stated, althouﬂ*h the weights ~f 1 . grass
samples obtalned at each cuttlno as given in ' Tables A, and C 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 months.
Un the whole, oue cutiing after twelve months produces from one
and a half to twice as much grass as the total of six twe-monthly
cuttings. Furthermore, although the vield is much greater, the
proportion of unpalatable hard fibrous grass in the long pel]od bample
is also much greater than in that cut at shorter intervals. There is
the possﬂnht\ 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 vield, will be considered at a later
stage in the work under consideration when enough data have
accumulated over several vears under different ¢ atic conditions.
For the present, it can only be said that the protein content of
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samples cut at monthly intervals (Table 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 one
stage of growth to another.

Fisne.

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

Hyparrhenia hirta and Rhynchelythrum rosewm arve highest in
fibre according to Table VII, although Amphilophis insculpta used
for making hay sometimes, and Cymbopogon plurinodes, or turpen-
tine grass, are not much lower, and are almost on a par with what
are commonly called good grasses, like Panicum maximum, Urochloa
pullulans, Eragrostis superba, etc. As a matter of fact, the fibre
content of all the grasses given in Table V11 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 according to Woodman’s work (1926 et seq.)
it 1s doubtful whether the digestibility improves accordingly.
Increase in fibre lowers palatability, and is also undoubtedly 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, 1.e. advance of stage of growth, 1s of the utmost importance.
Woodman (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. his 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, wk-n
digestibility trials on pasture at different stages of growth will =
undertaken.

CALcCIUM.

The caleium content of the eleven species of grasses is given as
indicated in Tables IX and X.

With the doubtful exception of Cynodon dactylon, there is
apparently a slight but inconsistent dr~p in the calcium content of
the grasses as they mature. This ten mncy for calcium to he lowar
on the whole for advanced stages of growth is more appavent ¥ e
fignres for the calcium content of monthly growth in Tahkls are
compared with the corresponding figures given in Table X tor the
same grass from one month old up to twel
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There is a remarkable variation in the calcium content of
different species of grasses at different stages of growth. Cymbo-
pogon-plurinoides or turpentine grass, //yparrlienia hirta or thatch
grass, and Rhynchelythrum roseumn, all show poor values while
Urochloa pullulans and Panicum maztmum, which make good
grazing, are high.

If these eleven species of grasses are at all indicative of the
calecium content of natural grazing, it is extremely unlikely that
stock will suffer from a calcium deficiency uuder ranching condi-
tions. A cow producing 2 gallons of milk would consume under
grazing conditions about four times as much calcium as <he secretes
in her milk. Even mature grasses according to Table 1  are fairly
high in caleium if hard fibrous grasses like Cymbopogon plurinoides
and Hyparrhienia hirta, which in any case animals will not touch at
that stage of growth, are omitted.

SODITM.

The sodium contents of the grasses studied are given in Ta s

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. Urochloa pullulans and Panicum narimum arve out-
standingly high in sodium, while the other species vary from about
01 to -04 per cent., which does not appear to vary for differ~nt catges
of growth. Urochloa shows a remarkable drop in Table [, which
is not so pronounced for Panicum maxzimum.

The value for sodium appear to be remarkably low on the whole,
and Table XI suggests that the intake of sodium by cattle on grazing
certainly justifies serious consideration of a possible deficiency of
this constituent. Basing the sodium requirements of a cow =main
on a two-gallon production standard approximately 10 gm. of 1,0
are secreted in her daily milk, while 25 1b. of grazing on the dry
basis contain approximately 11 gm. of Na,O, which have to suffice
for milk production as well as for the maintenance of the cow.
‘025 gm. Na,O for the composition of pasture eaten is obviously an
arbitrary figure, but is sufliciently correct to bring out the possi-
bility of too little sodium being present in pasture for milk production
without supplementary feeding. Tater results, especially when
mixed pasture is being considered, will throw more light on  is
problem of a possible sodium deficiency.

Porassiom anp 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 XTIT, XIV, XV and VI, which give the results as

indicated : —
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MINERAL CONTENYT AND FEEDING VALUE OF SOUTH AFRICAN PASTURES.

Both potassium and chlorine show a remarkable -op 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 of potassium, where the minimum is reached
from September to November (see Table XI | in spite of new
growth of high potassium content that took place after the first

rains in September and October. It appears t the n  grovth
was Insufficient in bulk to increase the percentage potassi=— n e
whole sample, which consisted of growth from J-ruary to plus
that from September to the time of sampling. so, altk new

growth gradually increased from September onwards, the potassium
content does not show marked response. The new growth in most
cases, as is evident from Table X1V, remains fairly high in potassium
up to six months old, so that the sample for analyses of 4m=hilanhas

insculpta (Table XIIT) for November for instance, wor 1 3
up of new growth fairly high in potassium +1-95 (lab ,
plus old growth, which took place before July and whic b
stage showed 1-17 per cent. K,O. Obviously, the figure r

obtained for the November sample, viz., -68, is lower and suggests
that the old growth of the sample must have contained less O than
it did in July. In other words, the pmocess of losing porassium,
whether this be returned to the soil as ‘enrici (1930) reported for
phosphorus, or whether this be due to the old grass tuft being
exposed and losing, due to climate, more leaves than stalks, com-
paratively poorer in K,O or whether rain leaches out the potassium,
this process of decreasing the percentage K,0 in the old grase ceems

to continue into late spring or early summer. 218 point be
investigated further during the present year when new growth ins.

From the data available it appears that potassium, chlorine and
phosphorus, are more involved in this loss 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
in animals on 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. Tiess variation is shown
in the case of chlorine.

MAGNESTUM.

Magnesium 1s present in the grasses studied in high concentra-
tions as revealed by the following tables: —
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P.J. DUTOIT, A. I. MALAN, J. G. LOUW, C. R. HOLZAPFEL, AND G. C. S. ROETS.

There is quite a marked variation in the magnesium content of
the different species of grasses at the same stage of growth, as a glance
at the tables given above reveals. Apparently the magnesium
content of any particular species is not appreciably affected by the
stage of growth, there being no noticeable drop in the values given
in Table XVII from February, 1932, to January, 1933. It would
seem, however, from Table XVIII that regular cutting does tend
to keep the magnesium content of grasses at a higher level. This is
especially so in the case of Panicum maximum and Urochloa pullu-
lans, where the tendency for the values of the samples cut at monthly
intervals is to lie round about one per cent. instead of between the
lower limits given for these two grass species in Table XVII.

Further analyses and more data therefore are bound to shed
further light on this point when more figures are available for con-
sideration.

DistriBurioNn oF THE CONSTITUENTS DETERMINED IN THE (FRASSES.

Each of the samples of monthly, two-monthly, three-monthly,
up to twelve-monthly stages of growth of four of the species of
grasses, was divided into leaves, stalks, and inflorescence respectively,
and these fractions separately analysed in order to determine the
distribution of the constituents in the grasses. The four species of
grasses selected were Amphilophts insculpta, Eragrostis superba,
Hyparrhenia hirta and Pennisetum ciliare and the data are presented

in Tables XIX to XXII hereunder:—

L1 637
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P.J. DUTOIT, A. I. MALAN, J. G. LOUW, C. R. IIOLZAPFEL, AND G. C. S. ROLTS.

Two of the samples were unfortunately mnot divided up in
October as was also not the sample of Eragrostic superba taken in

March.

The proportion of stalks appears to be greater during the winter
months, or in the case of two less leafy grasses, Hyparrhenia hiria
and Amphilophis 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 samnles for the
present year. Such a sub-division may throw light on e cause of
the continued low content, esnacially of phosphorus, potassium and
chlorine, even after new grow  had started. The values (Tables 11,
XIT and XV) vemain lower 1n spite of new growth, high in these
minerals, than their respective values for the winter months. It is
important, thervefore, 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 potassiuin content of the new growth
unless old growth 1s separated from new growth 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 mature 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 1s evident from Tables XIX to XXII that except in e 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 nresent, e.g. after March, 1932. 1
the case of some constituents e 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,

GrowrH DURING WINTER, 1932,

A glance at any of the tables giv ; 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, however, 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.

13 641



MINERAT, CONTEXNT AND TEEDING VALUE OF SOUTH ATFRICAN PASTURES.

From a consideration of ible I3 there appears to he considerable
variation in the response of the grasses to regular mon ly cutting
and to growth during the winter months. (ymbopogon plurinodis
and Setaria gerrardii were undoubtedly the hardiest species, while
Rhynchelythrum rosewm, a coarse fibrous grass, practically died out
as a result of the severe treatment.

GENERAL SUMM

The resulis of plot experinients ave re lication.
Lleven species of grasses, grown on separate plots, were exposed to
the same climatic conditiors and analysed at monthly intervals
according to the following | m: 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 +he
plot was cut at two- monthl} intervals for the full period, each s se-
quently analysed, a third portion was cut at three- monthl+ intervals,
a fourth at four- monthly intervals and so on, up to tw e month-
when a sanmiple of twelve-months’ growth was taken off eacn plot ar
analysed. The results are presented in tabulated form and discusse
for the period February, 1932, to January, 1933.

The samples were analysed for crude protein, fibre, »hosphorus,
calcium, sodium, potassium, magnesium and chlorine, ar  the results
of each constituent in all the species of grasses, presented separately
and discussed. 1932 was a dry year and the results obfained cannot
be applied except in broad oulline to other vears owever, the
work 1s continuing aud will be presented from time to time.

Probably all the constituents determined in the grasses arve
affected by the stage of growth to a greater or smaller extent.  hos-
phorus, protein, chlollne sodivi and potassium diminished rapidly
as the stage of growth of the grasses advanced from one month to
maturity. This decrease was less noticeable or even doubtful in e
casc of magnesium, caleium and even fibre. AMost of the constituents
that show an appreciable drop in the grasses during the winter o
no rise directly new growth begins in the samples composed of « |
pre-winter growth plus new growth, e.g. a sample of nine-monthly
growth of any of the species. This point was rather bafling and is
recelving 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
of the grasses is not being considered.

The different species of grasses showed very remarkal . varia-
tions in the content of constituent determined at the same stage of
growth. Apparently, however, if a grass is high in any one ~on-
stituent, 1t 1s high in the others, which make for good quality. or
stance, Panicwm marvimum and Urochiloa pullulans registeved high
values throughout, except for fibre and are undoubtedly the two hesl
grasses consideved, while //yparrhenia hivta and Rhynclelythrem.
roseum have verified their reputations of being hard coarse grasses
of low feeding value if eaten bv stock. The ahove indicates the
importance of de‘relmln]nn both botanical composition and chemical
composition when e\'alua’ﬂn(r pasture.
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Digestibility trials were not carried out on the grasses as the
plots were too small for 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 content 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 hosphorus
deficiency seems to be a foredrawn conclusion, as is borne vut 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 san les for analysis, no notice
is taken of selective grazing by the anim:

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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