


MINERAT CONTENT AND FEEDING VALUE O NATURAT, PASTURES.

Tim mineral surveys of natural pastures n the Union of u

Africa inaugurated in May, 1930, and on which st report was
published by du Toit and associates (1932), ha heen greatly
extended during the last {wo years. the present tume more than

200 samples of pasturage as grazed by the animals are being collected
every month from chosen furms distributed ‘1][ over the country. In
order to interpret corvectly data so obtained 3t is necessary to study
the seasonal variations in (llmn ul (()1]]1)()\1'[]())1 of individual species
of 1ndigenous grasses under controlled or known con  tlons at fixed
stages 1n their vegetative crowth because of the known variability
mincral and protein content as growth advances towards maturity.

Furthermore such a study provides data on the feeding value of
individual species of grasses which compose pastures and therefore on
the economie utihization of surh pastures which i35 often attaimable
i practice by hearing in nond the relation between teeding vatue and

stage of ;41()\\1]1‘ [l]l.\ relation ix of course of paramount importance
when the problem ol pasture rescarch is considered from the practical
aspect o pastire Imiprovement.  Stage  of  growth  determines

padatability perhaps o a greater extent than any other single factor
and Tikewise also feeding value— both factors swhich cannot be Joxt
sight of when fthe object of pusfuve improvement, viz.. {o provide
more and betler grazing for the ammal 1% constdeved.  The investi-
vation of the (homual composition of individual species of orusses
at various stages of growlh as reported in this article was therefore
undertaken as o supplenmentary study to the deterniination of the
feeding value of South African pastures (du Toit e of. 32, 1935)
This study will effect the accunmulation of data on tundamental
aspects of pasture improvement surh as feeding value in relation to
growth, digestibility as affected by the muturiiy of the puasture, light
which chemical analysis may throw on aninal production on pasture.
ele. In short, the plot work was undertaken because it creales an
opportunity of introducing the animal factor into pasture studies
Tence factors which alfect the feeding value of pastures for ihe
antinal, as for instanee stage of growth, productiveness of the
pasture. palatability, digestibility, ete., are heing stressed in this
mvestigation of which the present article may be considered as some-
thing of the nature of a progress report.

The plots under consideration in this article were too small 1o
study yield conclusively and lavger plots have subsequently been
established, but it was considered well worth the extra work {o weigh
all the s.lm])]os obtained from the different frequencies of ~uiting and
to study these w eights tn conjunction with the chemici  data with
the object of arriving at tentative conclusions in respect of species
of grasses which could with advantage be studied on larger plois
at a later date

The investigation on the species established In plotx wos

imitiated 1n Iebruary, 1932, and a preliminary report b

by du Toit er al. (1934). Tn the present paper it ix pre fo
with the results obtained from a further 1? monthy’ on
same grass species 1n conjunciion with the ta from revious
year.
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vonditions of Ahix experiment and the welghis thuy ndicate the
monthiy and total yvields obtainable from each spectes v en subjected
{o a system of cutting at monthlyv intervals under the  revailing
climatic conditions.  In the absence of climatic deficiencies or under
less severe treatments the bebaviour of individual species would
probably have been different from what the rvesults tend 1o suggest.
But, at the same time, it is just such unfavourable climatic condi-
tions that the natural pasture is subjected 1o under conditions of
practical farming o this country.,

The data in Table THT undoubtedly suggest that of e fen s iex
studied Pewnisetim ¢iliare stands above the ofthers in that it produced
the oreatest gross werght of dry matter and definitely proved itself
te be one of the most droueht rvesistant grasses, Cyuodon dactolon
being the only other grass wiieh wax vot vizibly affected by er er
drought or the freatment.  Eragrostis superba tokes second place as
producer of dry matter and was observed to » highlyv resistant 1o

drought and artificial close-evazing.  Awphiloplis inseulpta is thn
followed by Cynodon ductylon and Setaria Gereardii. The Tatter
grass lacks the persistency of the other species in that not only ¢

first row. which was subjected to the syvstem of cufting at monthly
mtervals, but the whole plot was affected by the treatment. Croclilon
pullilans and Pawiciww wwceivoen, while proving to he exeellent
grasses 1 respect of chemical compoxition, take only <ixth and eighth
places, respectively, as producers of dry matter. These two grasses,
expecially the Papicum species, do not stand up <o well aguinst
drought and close-grazing as 15 the caxe with the Pennizetum and
Cynodon species. but may be expected to compare more favourably
with Zennisctum cllicre 10 respeet of  roducetivity if elimatic condi-
trtons are more favowrable.  Hyparrneria hirta produced  approxi-
mately the same gross weight of drey matter as rocliloa pullulans hut
proved 1o be less vesistant to the treatment and 1< of intferior qui Ay
as a stoek feed. Cymbopogon plurinoides and  emeda triandra take
last places 1n this method of deciding the vield of pasture species,
hoth grasses appear 1o thrive best during the firsi halt ot growing
season, namely in October or November.

ey The cffect of climatic conditions on yicld.

Owing to the size of the area cut and the harmiul itz of the
{reatment wnder the adverse climatic conditions on the d o orass
i the fivst rows. 1t i not possihle to make strict comparsons  elween
the yvields obtained for the various orowing seasons falling within the
experimental period. However, the influence of elimaie on o
productivity of grasses during any one season muy bhe indicated.

IFor the purpose of extimating the effect of vainfall on the vield

ol dry matter the average weights in Table i1 be const red n
relation to the ramnfall duata given in Table | 1order to hring out

the influence of raintall morve cleariy the relevant data are put iuto
craphical form 1o g, 2.

With few exceptions the yield and rainfall cneves fluctuate in =
similar manner for the three seasons concerned. ne average nroduc-
tion of dry matter dropped from 300 grams in February, )32, {o
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As stated previously the eight-monthly cut taken in May
represents undisturbed growth for the entire growing season. The
hay was described as ‘‘ mainly brown, seeds falling out’ and
welghed approximately the same as the aggregate vields from the
four- or six-monthly cuts. The percentages phesphate and crude
protein of the hay from this single harvest were the lowest for any
of the cuts taken during the season. A system of reserving certain
areas during the growing season for winter pasture is sti  exten-
sively practised in some parts of the country and apart from poorey
production of dry matter indicated for such a system by the resent
mvestigation the phosphate and crude protein content of this vype of
grazing is quite insufficient for even poor milk production under
ranching conditions where no supplementary feeding takes place.

Compured with the practice referred to above the system of
pasture management suggested by the results of cutting at two-
monthly intervals indicates the direction in which the potentialities
of our grasslands could with advantage be exploved. ° Hderately
good figures for both crude protein and phosphorus were obtained
for all the two-monthly cuts, depending largely on the deqree of
maturity reached by the herbage of the respective crops. 1 us, the
pasture cut with which the system was initiated in September gave
higher values for 1,0, and protein thau anyv of the subsequent
harvests.  All other mineral constituents remained high throughout,
while the figures for crude fihre were not much higher than were
obtained 1n the herbage from a more severe syvstem of cutting,
previously discussed.

The composition of the herbage from the first cuts of the three-
and four-mounthly systems in October and September respectively, 1s
comparable with that obtained from a monthly cut while the January
vield from these two systems containg shightly less crude protein and
phosphorie acid than the herbage obtained at the same date under
the two-monthly svstem. The values for these constituents in the
aftermaths of the three- and four-monthly systems vary similarly
from the figures obtained in the aftermaths of the two-monthly
gsystem. Lime wvalues are throughout higher and potash figures
generally lower in the aftermath cuts under all syvstems compared
with the values for these constituents in the respective hayv crops.
All aftermath harvests are characterised by relatively low values for
crude tfibre.

Judging from the composition of the six-monthly cut in January
the hay 1s slightly less nutritious than that obtained under the four--
monthly system at the same date, while its aftermath harvested m
July shows the poorest composition compared with any crop un~r
all systems for the entire growing season, with the exception of e
elght-monthly eui 1n May.

(¢) Season 1933-1934.

The data for this season are limited fo a pasture cut under the
two-monthly system in November and hay crops for all the systems in
January. As previously stated the rainfall for vember was excep-
tionally high and was well distributed over the month. The light
showers registered before this date had practically no effect on growth.
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m the present investigation are, however, foo scanty for a  finite
conclusion. The species composing the mixed sample and (he climatic
conditions are factors which will no doubt influence the variations in
phosphate content in the course of the growing season. There is, for
instance, no appreciable difference in the P05 volues of Clrysopogon
Montana and Eragrostis sp. for September and JMarch (c.f. Table G).
A similar phenomenon was noted in the case of some of the older
established species during the 1932-33 seazou (c.f. Table IV of
previous paper).

Generally speaking, the average percentage composition of the
monthly cuts of the eleven species vary in a manner stmilar to that
of the other ten species, discussed in Section one of this paper, from
November (o March.,  Minimum  values  for all the 1norganic
constituents and crude protein and a maxinmum for crude fibre w o
again obtained in the composite sample for January. Phosphate and
crude ]>mlein dizplay parallel variations, winfe the Fatter unmiihwni
and crude fibre fluctuate in opposite divection trom CGeteber (o Marvch.

T s difficult ot this stage of the investigation to decide upon the
best grasses among the species studied.  Aloleropsis semialatas
certainly gave the highest figures for phosphate and crude protein
from month to month tlllc)llullou( the season, bt vielded, on the other
hand, a smaller ageregate welght of herbage tor the pertod from
September to Marel than any of the other species.  [selienim
glavcostachyum was the poorest in respect of phosphate and erude
protein and was responsible for a relatively sina  aggregate yield of
dry  matter.  Chrysopogon  montana, Kragrostis sp., DPaspalum
dilatatum and Elyonurus argenteuws appear to have stood up hest to the
dry weather conditions experienced {rom May to October, 1933, the
last-mentioned grass showing green shoofs even during the winter
months.

Paspalum gave the highest ageregate vield of diyv matter for the
period September to M(mh. Z'/ur//m/zs /l/(()/(I and Eragrostis sp. were
also high producers of dry matter under the svstemr of cutting at
nonthly  intervals, While  vielding  herbage of rvelatively igh
nuiritive value the frequent defoliations seens to have impaired the
vielding capacity of Cliloris gayana.

. Svecessive Moxrony (Cers.

IPor the purpose of comparizon with the data for the older estub-

fished speciex reported on in the previous paper  134) {he average
percentage compoxition of thie eleven spec s for 1ho period Mare |1
1933, to February 1934, is presented in 1 - the following

periods of growth: 1 month, 2 months. 3 months, ;111(] so on up to
12 months.

A rapid drop in the percentage phosphate and crude protein as the
orasses mature is again in evidence, the herbage cut in July containing
only about 25 per cent. of the phowhm us and 38 per cent, of the crude
protein present in the crops for March. After a hight shower in the
beginning of September a shight improvement is notic -eable for the
samples taken at the end of the month. This inerease in percentage
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