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)fiKE11AL COKTENT AKD FEEDIKG VAL"CE OF :S.-~T U lL\ T, l' ASTU l mS. 

INTRODUCTION . 

'l'rm mineral surve.n of natural pastures in the C:nion of Sou! lt 
A f rica inaugmated in }lay, 1U30, and on ,,·hie h a fin>t r epo1't was 
publi sh ed by du Toit and associat es (19T2), lune been greatly 
extended during the last t11·o years . At the present time mort-) tha u 
200 samples of p asturage a" g1azed by the animalti are being colledPd 
every mouth from r·hose n Lnms cli stri1mt<'tl all o1·er t he country. l n 
order to interprPt corredly clata ;;o ohtai11ecl it i.s lH' t· e~sal·y to study 
the seasonal YaJ iations in chemical compo.si ii on of i ndi1·irlual species 
of iudigenous gras:ses unclr1· co ntroller [ or lmmYn con tli1.iot1 S at fixe rl 
stage6 in tlw ir Yegetat iYe gTOidh lJecause of the lmo11·n Yaria hili t_y in 
m iner:tl and protein co ntent as gTOIYi.h a(kanr·ec; tow:tr th: ma tu rity. 

Furlher JH Ore such a sL ucl.1· }JJ'OI·idcs data oD the JcPd ing 1 ,due of 
i ndi1·idual .-;peci<'s of gT<h sPs wh ic h compoo;t' lJa .sl ure,; antl thPrefrn· e 011 
tb e er·mwmit· Tliiliz;dioJt of sw ·h pa stures w hi<'h i s oftPn :i!tuillable 
in pra c!it·e hy 1Jt'arin g i11 mintl i hPrela tio n hl'i lrt't'll lt'ecling l'<ll ue a11d 
st age of gT01dl1. Tlti s relation i ~ o f t·o'lll ='<-' ol p;Hanwunt imporLllJl' e 
\1·h eu iJl e problem of' p:1.stur e rec;eardl ic; cmls idt-'JTcl ho m (h(' pl·.ndie;d 
a~p ed of pa~!ut·p illlprol·ellJPilt. Stng-e o f gi'OIItli tldermiiH-' =' 
p;daiahilit y perhaps lo a g reater (':\(l:'n i i hn11 <Ill.\ oi li er ;; in; .. d e !a c to r 
a ncl like 11·ise aLw feedin g Ya ln e- hoth fnctor .s 11 hich ca nnot IH' los t 
s ig-ht of 1vh en i l1 e obj Pd of lJa sl m·e impl'O\.PlllP Jlt . 1·iz .. io ]JJ 'O\-id e 
more awl better gT<I Zillg" fo r t h e animal i ,; crmsiden'<l. TlH' in1·est i
g·ation of tlw chellli cal compo.,itio n of i lUliYi<hwl speciPs of gT<l ~ows 
at various stages of gio1dl1 as reported ill this a rticle was therefore 
underta !;en a s a supplemenLn_\- stud y to th P rlPten niu;Jtion of t h <' 
fePding value of SoHth ..:-\hi <·ml pa .-;tu res (<lu 'l'oii e1 1/[. 19:1:2. l lJ 'l5 ) . 
This stuth· 11·i.ll e fh~c! tlw a cc- t~muln ti on o£ cla tn on fumlam PnLd 
a::;pects o(pastnre imp roYPmen t sw·h <h fPe tl i ng- n tln e in l'Pla!ion to 
growth, chgestih ility as aftederl b.\- th e Hl<lhuit y of the pasiu1·e, ligh t 
11·hich ch emit'al ;wa lysis m a\· tiHO II' on a u imal prodUt·tioJl 011 pa .-;tun' . 
etc. In short, 1he plot work " ·as unrlertnk e n lwca u se it n ea tes rm 
op portunity of i.nhoclueing tlw an imal fat·tor i 11 to pa s( Lll'P stu clir's . 
H en ce £acton; \\·hich affe (·L the fPeding Ya lu P of ]Jas tm·ps for t he 
animal , <l S fm· in stmH;e .-;t agP of: g-rowl h, ]JnH lw·tiYP n e .s~ of il Jt' 
pn st ure . pabt-ahilitv, cligeslibi li tY. Ph· . , arp hPing c;h<'~SPr l in t l1 is 
iJWPs t.ig<llion of 11·hidt th e pres<'ni ;1riide 111<1 .\ lw t· on~itlt're cl ns some
thing of Lhe n ature of <I progrPs~ repo r i. 

The 11 l oi~> under consi rl er a ti on in ihis a rti clP \\·p re too small to 
study y ield conclusively nnu la1·g-er ploli> ha ve suhsequ enH _v bee 11 
establish ed, but it \Yas con ,; icler Pd \YPll " -m-t h i h e extra work to \Yeigh 
all the samples obtainecl from t h e difl'e rPJlt freqnP ncies of nJ! ting- a11d 
to st utly thesP ,,·eights in conj unci ion with t hP chPmical rbta. " ·ith 
the ohjed of arriving at t entatiYP c onclu ~io n s in J' P,ped of specie~ 
of gra sses >1·hicl1 coulcl '"iih a(hantnge he stucli ed 011 lm·gc,r plot s 
at a later elate. 

The investigation on the spec1es esta hli shecl m plots \Yas 
initiated in .February, J932 , a.nrl n preliminar.\· 1epod was publish ed 
by du Toit r:t a1. (1934). Jn th e presPllt papPr i t is proposerl to deal 
with the results obtained from a further 12 months' work on the 
same gra ss species in conju n ction with tile rlata from the previou s 
year. 
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Date. 

Fob., 1932 

March, 1932 
April, 1932 
May, 1!)32 
June. 1932 
July, 1932 
Aug., 1932 
Sept. , 1932 
Oct., 1932 
Nov., 1932 

Dec., 1932 

J·an. , 1933 
Feb., 1933 
March, 1933 
April, 1933 
Mav, 1933 
June, 1933 
July, 1!)33 
Aug., 1933 
Sept., 1933 
Oct., 1933 
Nov., 1933 

Dec., 1933 

Jan., 1934 

Feb., 1934 

March, 1934 

Rainfa ll· 
in 

inches. 

4·85 

2 08 
0·77 
0 ·15 
Nil 
Nil 
N il 

0 ·88 
1 ·76 
2·54 

354 

1 ·54 
0·70 
2 ·06 
1·05 
0 ·07 
0·35 
O·Ol 
Nil 

0·42 
0·46 

14 ·55 

6·20 

7·54 

2 ·75 

1· 43 

P. J. DU TOI'J', J. G. LOUW, AND A. I. MALAN. 

TABLE I. 

Showers of note with 
dates in brackets. 

0 ·66 (2), 1·05 (4), 30 (5), 1-40 (17), 
0 ·43 (19), 0 20 (25), 0 48 (28) 

1·58 (9), 0 29 (20) .. .... .. ..... .. 
0 17 (23), 0 23 (24), 0·31 (26) .. .. 

0 ·87 (20) .... ..... .............. . 
0 88 (3), 58 (4), ·18 (28) . ...... . 
0 72 (7), 0 22 (10), 0·28 (19), 

0·40 (22), 0· 24 (25), 0·37 (30) 
0 50 (4), 0 56 (14), 0 35 (16), 

0 54 (24), 1·30 (26) 
1 06 (15) ....................... . 
0 ·2!l (19), 0 ·36 (28) ." ..... .. . .. . 
0 32 (1), 0 90 (3), 0 42 (8), 0 ·34 (15) 
0 85 (2), 0·16 (18) ............. .. 

035(22) .... .. .. .......... .. ... . 

0 42 (1) . .. . . . . .. ..... . ........ . . 
0 ll (26), 0 25 (27). 0 10 (28) .. . 
Evenly distributed over mont ]:, , 10 

days on which no rain fell 
2· 36 (13), 0·24 (14), 1·00 (15), 

I 
1 ·40 (26), 1 ·08 (31) 

2 ·02 (2), 1 ·15 (13), 0 45 (16), 
2 ·00 (29), 0 68 (30) 

0·28 (19), 0 58 (23) 
0 15 (11), 0 31 (25), 0 97 (26) ... . 

Average Average 
maxi- mini-

Ahverage mum mum 
ours 
h' tempera- tempera-

suns me. ture t ure 

7·7 

6·9 
8 ·1 
8 ·6 
8·4 
9 ·0 
9·6 
8 8 
8·1 
8 ·5 

7·4 

8·2 
8·5 
8·6 
8·8 
8·8 
8·0 
8 ·0 
9·0 
9·0 
9·0 
6·7 

7·5 

7·0 

7· 4 

7· 5 

in °F. in °F. 

86·0 

84·0 
82·0 
75·0 
73· 0 
71 ·0 
77·0 
82·0 
84·0 
81·0 

87·0 

89·0 
91·0 
88 ·0 
78·0 
82·0 
67 ·0 
70·0 
70 ·0 
75·0 
90·0 
81·0 

83·0 

85·0 

84·0 

86·0 

61·0 

58 0 
49·0 
40·0 
34· 0 
30·0 
36·0 
49 ·0 
56·0 
59·0 

61 ·0 

61·0 
60 0 
55·0 
50·0 
41· 0 
32·0 
36·0 
40 ·0 
46·0 
54·0 
59·0 

60 0 

62·0 

63 ·0 

58·0 
I 

0 23 (3), 0 21 (8), 0 69 (9), 0 68 (13), 

- ------~----~----------------------~----~----~-----

In March, 1933, t he work vYas extencleu to include eleven 
additional species, ne1dy established, aucl the results of their analyses 
for the period jlarch, 1933, to Februa1-y, 1834, " ·ill be cli:;cussecl in 
a separate section of this report. Th e meth oll of es tablishing the 
grasses an<l of taking monthly, h1·o-mout hly, ete., samples \\'as the 
same as th.at described in t he fi.rRt report on the plot experimPnts, and 
will not be dealt with here. The first samples vYer e taken on t h e 
28th JI.Iarch, 1933, aml then on the same date of each succeeding 
month until l•' l~hrnar,>·, Hl~14. 

All t he new gTasses were 1Yell establish ed to11·ards the end of 
1932 or early in Janumy, Hl33. As stated i n the previous paper the 
grasses received no further attention except for occasion al weeding. 
The work was, t h erefore, done throughout on grasses suhjPcted to t he 
prevailing climatic con eli tions. 
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MINERAL CONTENT AND FEEDING VALUE OF NATURAL PASTURES. 

METEOROLOGICAL DATA. 

'l'h e outstanding features in the climatic conditions for the 
period February, 1932, to January, 1933, have already been indicated 
(du Toit et al., 1934). Mention need only be made of the fact that it 
was a period of exceptionally low rainfall, a total of 17 · 43 inches, 
which is about 12 inches below normal, being recorded. Table I 
give& a summary of the general meteorological conditions for 
the full period under discussion. It was thought advisable to give 
not only the total but also the approximate distribution of the rain
fall for every month. 

The readings were taken at the Onde1·stepoort Veterinary 
Institute at a distance of about half a mile from the experimental 
plots and may be considered therefore to represent the rainfall at 
the actual site of the experiment. 

The rainfall for the latter half of the growing season 1932~33 
remained low, two light sho-wers towards. the end of February, fairly 
well distributed precipitat-ions for the first half of March and a good 
shower on the 2nd April being recorded. The usual dry period 
followed except for an isolated shower in mid-winter when rain has 
generally very little effect on growth, on account of the low day and 
night temperatures . 

No falls of note were registered until the beginning of November 
(1933) which was a month of exceptionally high rainfall. 'l'here 
"-ere only 10 days on which no rain fell and over 14 inches were 
recorded for the month. The average daily hours of sun shine and 
maximum temperatures dropped from 9 · 0 and 90 · 0 in October to 
Ei ·7 and 81· 0 respectively in November, while an increase for both 
these growth factors were noted for December. rrhere were no 
significant changes in the aYerage daily hours of sunshine and 
maximum temperatures during January and February, 1904. The 
average minimum temperatures increased steadily from 54 · 0° F. in 
October to 63·0° F. in February. 

During December and January good awrage rainfalls were 
registered while the figure for February dropped to only 2 ·75 inches . 
March was comparatively dry. Precipitations of 0 ·31 .and 0·97 
inches were recorded for the 25th and 26th respectively, but these 
showers had very little effect on the herbage cut on the 28th of 
March. The average maximum temperature was slightly higher 
than during the preceeding months. 

For the period November, 1932, to February,, 1933, the rainfall 
was in marked contrast to that recordefl for the period November, 
1933, to February, 1934, only 8 · 3 inches being registered for the 
former period " -bile during the latter period heavy downpours 
totalling 31· 0 inches occurred. 

SECTION 1.-0LD ESTABLISHED SPECIES. 

I. MoNTHLY CuTs. 

The number of monthly cuts obtainable from plants growing 
under natural conditions is necessarily largely depenflant upon the 
prevailing climatic conditions. The growing season in this part of 
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P. J . DU TOlT, .T. G. LOUW, AND A. J. MALAN. 

the country commeuce,; IYith th e first 1·ains, usu ally in September, and 
terminates with t h e cessation of s ummer rains iu about April. The 
discussion of t h e ('hemical comrJosition allll y i eld o f herbage cut at 
monthly intervals is therefore limiter·! tc. the available data for the 
g-rowing seasons falling " ·ithin the experimental per.iocl. 

Of the eleven species on ,,·hich \\·ork "·as started in F ebruary, 
Hl8:2 , one, HhJ;nchelythnl'm roseum , clierl compleiely cluring thf' 
" ·inter of 1933. 

Table A in the .a ppeudix gin.-; t ht· cia tes of cu tting, the yi eld of 
dr,\· matter ,* ana the perce nhtgt> ('Olllposihon of thf' dr:--· Jllat te r of 
c•uch c·ut. togetl1er with ~~ shm·t cl esniptim1 \Yi. th regard to thf' stage 
of growth, of the rnouthly cuts for tlw p eriocl F elmnny, HJ:33, to 
~Iarch, 19:!4, for the i e n 1·emai11ing ,.; p t>!' ie" to he cleali " ·itlt in t hi ;.; 
~echon of the paper. 

'l'he comrJo;.;ition of t lte ch.1· mat1Pr of t he mon t·hl, c·uts of ou e 
and the c;ame ;.;pee ies cloPs not. Y:n,v mf! r kPclly, ;mel if a gPliPl'al ;; urve,v 
of these figurrs for all the grns~rs i s mflrl e it IYill lw JIOh··cl that thr 
percentages of ill.(]i,· irlu:ll c·on,; t itu e 11t s from J11 0ntl1 to Jllonth tPnrl to 
tluctua!·e in a lll:tlliH:•r ,-; illli lnr for all gn1 s;;e~ . ( 'onsr>qu rJdly, m on t h 
to month aYei·nges fo r all ihr sp ecies comhi nell \Y.ns clPcillell u pon as a 
bas is for discu ssi on 1'at1l e1· than a consiclPralion of tlt P fluctuations of 
Pach grass :oepnatPl.Y. A stucl.v of TablP A in ilw appe11<lix I'eYeals 
t he fad that the cleviation s f rom s ueh a g-enera lisation. due t o 
cliffr l'en cf's in rp,;pon f>e to climatic c·o11 cl i tion s h,,· i ncli Yiclual sp ec-IeR 
<II'P not JIUIII eJ·ou.-;, although no t e nti1·ely ubRent. 

'.L' he aYeragf' yield and compo:-;i ti on of tht- dry matt er of the t en 
SIJ e<.; ief> hom month to month fo r i lte \Yhole experirnellta l period i s 
giYen in 'l'ablr Jl bel01Y. For t h e Jmrpose of b ring·ing- 011t the 
.-;easonal Yariaii.ons more cl ear!.\· th P 1lata arP pu t ill to graphic·al for m 
in Fig:. I. 

])isr·u ssion of rl' .':117 f s of ?nonthl.lf 1"1tiS . 

(a) Seoson 19:11-:~2. 

Due to tl1f' fad that tbP i nYe:odig·:dion 11·a.; lwgun in Febnwry, 
HJJ:G, d ata for olllY three mollthly ru b a 1·t> a1·aibhle for thi ,; gTOIYing· 
season. A featur~ in the c·ompos,i i ion of Hw (h y maHer for ihe t hreP 
months , Feln·tulr,V. :M:arc ll . :m d A.p1·i I, is t h e i11Yerse r "'lnilon sh ip 
bebYee n cn1de rn·otein I'O iltc,nt <l n cl crucle filn·r co nt PJ d , tl1P lai te1· 
eo nstih1 e nt ,.;ho11·,; <I dowJt\\' :11'11 he11(l hom February to April , " ·h er pfl,.; 
erude protein ri-;e,.; frolll l.•'e hruar.\· io :JI:uTh 11· it·h :1 ftutlwr f>l ighi 
i 11nPa ~e in Apri l. 1'l1 e.'ie r e:-; nl h arr i n lwrmon:\· 11·i i lt 11·o rk !':lnie1l 
uut· lJy Archihalcl ancl :1 ssocia tc>,; (1~):\:2) a t thf' 'JL!~~a chuseii s Agri
cultural .Expe rimeJJt St:ttion, U.S.A. The <neragp dail ~r ma:s:imum 
temperatures decre:ISPrl from Felwuarv lo April " ·hile tJ1 e averag-P 
duily amount of ;:;uns hin e \\·.a;.; aduall\· higher in . \.l ll'il t11an in Pitl1er 
l<'Pbnwry or :Jia rch. It f'mmol., t l1 erefo re, lJe sai1l that the l oweJ 
figure fm crud e fibre in April , a,; oppose cl to t he YnluPs for F ebnwry 

* All analyses i n t l1i ' papr r a re g in• n as perce ntages on absoh1 telv dry 
bas is . 
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P. J . D U TOI'l' , J . G . J.O -" -, c\XD A . T. ) fAT.AN. 

a nd )lurc h is ut!ri butable to a dim i nuii 011 in am ou n t of su nshim• 
(Archiba ld et ld , 1932), rat b e1· may it he int erpreted that l ess li gnifi
cation h a d take n p lace in t h e April sam p le il1 a n in t he Februar_\- und 
.Jiarc·h sample~ , or , i.n othe r 11·onb th a t ih<-' grass \ \'Uoi at a n em· I ie1· 
stage of g-ro ,,·t h i n .\pr il t h :1 n in F ehrm\1 '.\' or ) I an-]\ ( c f. TahlP H i11 
np p endix of p r eviou s paper ) . 

l'h osph ate n 11 d lim e ,;h OlY oppo:;ii e iPnde]l(·ie:i i n th:1 t tlw p eak 
va lue fort hP form er co nstitu en t in ) I an·h ron e,.;pmHl:i '"it h the lo,,·es t 
fig ure f or lim e nt t h e :;am e cl:.te . a fi ndi ng· in :lgTePnwnt w it h 

33 -0 

~ 3 1 ·0 

, 2? ·0 
u 
~ 27 0 

8 · 0 

O· 8 

0 
J 

3 -00 •. ·-._ 
- -~ 

2 -50 

Fig. 1. 

- crudt• fibrl'. ~ 
-~~-~~- Crud(' pro re m 
o- - -- - - • CaO. 
- ·1· - 1- M gO. 
- -- ·-· - PzO. -

~~i 

·-- . 
·- -~-- ·----..•.... 

·-..... -·· 
.-· ·-- ----. ......_... ~ 

\ ·-..• ... -· 

1933 

\V oodJJJ < J J J ·~ ( WlG) cond u,.; io ns in i h is n •sJH' ct. l{cfe re n('e to 'l:1h iP I 
giYin g the g-<' llN:d m e tPorologicul co ndi t ion :; ,.;l lml·;-; i h:1t t h e 1·:. inh1ll 
decrensed Jrom l<'rln· narY to . \ p riL 'l'l1<> :JJIIO \l nt o f g r01d h drC'1'e:1se d 
sim i Ja rl.v o1·e r ihis p eriorl (c f. T :1bl e :Z) ,,·hi le, as s ta tPrl ahon•. th e 
A pril sa m p leH \\'ere a t :1 n ea rlier s tage of gTo1dh th:lll tl1r l •' ehnwry 
or )Ja r ch s:1mple~ . In Yie1v of th e fin11in g~ of H i r-hardsm1 and 
associates (1W1J ) , yj,_ t h ai Jl ib·og!' ll :1,;sim ila t io n :lllcl the :.h:;orpiioJJ 
of esse11tia l llnhi.e nb a1·e m ost :.cti Ye at tl1e tiltering- stage :lllrl that 
ph otosynthesi~ ri ses to :1 m aximu JJJ s ho rtl_1· a fte r ihe flon·erin g st:1 ge 
t he lmn)r Yal ne fm· ph osph at e in the , \ p ril s:. mp.le :1s op posed io i h ose 
for F e bnta ry an d }larch i s rai he1· surp r i;; ing. rt is 1li f-li c uli at t h i s 
st age to cli ,.;cu~s lhe pen-Pn t:lg-e rom po.~iti on of t lt e ;;ampl es in 1·eLd·ion 
to soi l m oi st ure as i ,; don e h_,. l bch:inl:imJ :. n d :.~sori:. t es (l or . rit .). 
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MINERAL CONTENT AND FEEDING VALUE OF NATURAL PASTURES. 

Such considerations do not fall within the scope of this article but 
it may be pointed out that the low level of soil saturation which no 
doubt existed during April may be responsible for a relatively 1m': 
figure for phosphate corresponding with high values for lime and 
crude protein in the April herbage. (Richardson, Zoe. cit.) Mention 
should also be made of the low values obtained for P 20 5 in the green 
leaves of Bechuanaland grasses by Henrici (1928) during periods of 
summer drought and the finding of this author that " there i s a 
decided tendency to lower values towards autumn ". 

The potash and chlorine series of values in 'l'able II both sh ow 
downward tendencies from February to April while m.agnesia varie::; 
in a manner similar to lime. 

(b) Season 1932-33. 

'l'he exceptionally dry w·eather conditions which characterised 
this growing season h ave already been referred to, t h e best ntinfalb 
having been registered during D ecember. 

The inverse relationship between crude fibre .and crude protein 
contents indicated for the period February to April, 1932, is again 
apparent for the latter half of the present growing season. 'l'he 
crude fibre tends to increase from October to February reaching its 
highest level for the whole period in the dry matter of t he herbage 
cut at t he end of the latter m onth . 'I' he average daily maximum 
temperatures vary similarly, the highest figure being recorded for 
l,'ebruary while at the same time this month was the driest for the 
season with a total ntinfall of only 0 · 70 inch es. Crude protein rises 
to a maximum for the season in December and then falls to a 
minimum in Hebruary. Phosphate shows little variations from 
month to month and tends towards a minimum Jn February an d a 
maximnm for the seaRon in Mareh. 

Phosphate ancl lime again finduu ie in ')pposite directions 
throughout the whole season, the lowest and highest figures for t he 
Jatter con stituent occm:ring in Jan nary and April respectively . 

A remarkable feature in the composihon of the clry matter for 
this season is the consistently high values for lime in eomparison 
with figures for phosphate, that must be looked upon as distinctly 
low. A.t nc, time does the phosphate le,-el rise above the lowest figure 
for t he previous season while the values for lime neYer fa ll helmY 
the highest figure obtained in April, 1932 . 

:Magnesium like lime remains fairly constant with a. minimum 
in January and then r ising steadily to a maximum in :March. 'r h e 
figure,.; for this constituent r emain , as in the case Qf lime, hip·her 
t han the maximum for the previous season. 

'l'he graphs for the potash and chlorine values reveal similar 
changes for the period under <liscu ssion, slightly lmYer values for both 
constituents being obtained in February. 

In view o± th e fact t h at the grasses comprising the crop for 
.February were largely at an immature stage of growth (c.£. Table A 
in the appendix) it ~" interesting to note th at the m aximum for crude 
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fi bre and m ini m a fm phoc;phate, c:r ud P protein anr. L pobsh for the 
entir e g r owing season occu r in the h e1· bng-e for thifi month . It 'IY::l:S 

undoubtedly t h e driest mon th of tlte ,.,e nson, t11e ;-;ho,w r of 0·29 inch 
r egistered on t he 19th being the on ly r n intall for th e month pl·e 
ceding t h e Fehruar.v cut. Such dn· <'O it l1i tlo n,; \Youl<l no doul1t cause 
"-iltin g o \: t h e you11 g i m nt<thtrP l1erbage a)l(1 it is po~fii.hle t h at the 
aerial pmts l oo,;e " ·ate1· not only !J_, excPs~ i n· il'<llltllJirahon but by 
t h e r oots a,; well. \Y ntpJ· t h u s \o;-;t In- th e Lt tter ch ann e l may carry 
certain ~:db \Yil ic h ha n' not been org,;ni r-Jil)· 1Jound, itt soluhc;n, tb t{s 
cau sin g· a m igra t ion of nutri ents frnlll the aerinl p:nts tn the soil 
(see Renri ci 1D'2S) . 

(c) ,'.;caso11 ] !):):)_:;4. 

Pn1cti.c:aU:'> n o g r'J'dlt took pbcP "Her thP light sho,,·en; of 
Septem be1· and Octolwr ,,·ith th e r e:-:ult t ha t the fhsi JII UJit1tly Ct't~ 
for t hi s ~ea ~01 1 'q' re t;d;t'n <It t h e 0nd of -:'ifo,·pJnber. 

'l'h e he r b<lge for J\o,·e mber W<l ~ nw inl,,- in an i nnuatnn~ ,;\ag-e of 
gTO\Yt h ; in the ca,;<' ot a fp,, specie;-; on l_,. tli cl flm,·et- hP<Hl,; ht>gin to 
appeal'. Exce ptionally h igh nlu e~ "ere obtai necl for t h e crude 
proiPiH <·onle,Jt •1f mosi sv ec it>:; , espec iall:--- C1·uchloa p1illulans and 
f >o 11 inun ma:ri m urn. 

As stater1 ple \·io u ~l~- copl m.b ra i11 ,; fell cluriug 'SoYembet hut t h e 
amou n t ~tllCl inten,o;ity of su n,;hin P we1·e 1es;-; t han rb.J-illg' tlw p1·eyious 
and Sll cceeding months. C'lim~1 ti <' r·onrlitions app ea r to lwYe bern 
more fa.vourable for n1pid g-ro1dl1 rlurin g- D P<"emher and .TmlHar.'· 
w ltell t he combined ra infa1l for the h,-o monilh ,,-,Is s]ig·hth l e'" tl1an 
( he a m ount regist'eJ·pcl for x o,·em her a lone . hut'. ,;e,-el·tlwless 
a p pm·en tly s nflicieni. to lll ai ntain a h igh l e,·el of soil moi , ture satur.a 
t ion . Th e l'esult \\'[\,; that t h e compo.-;ite lt eJ·hage crop s for necember 
a n d Ja num·y atL1ine rl a hi gh e1· rlegTeP of mahnity than tha t for 
~\i ove m ber. -

F o llnwi ng upon a r;1p irl cler·lin e in th e J·ai11bll f rom -L1n n ar_,. io 
.Ji arc h t·!Jc arnount o-f. g- r01dh rl ecre;1,;ed .s imilarl} . ,\ .-;a lll <ltler of fad 
gTo,dh p ra c tir·:1lh· f' e;1sed <lftPr the ::'lfun-l1 samplP.-; ,,·ere take11 , onl~· 
th ree S]lef' ies s ho11·ing snf!iC'i e nt g1md l1 at t h e eJH1 of April for th e 
u s ua l rn on tJdy cu ts. 

'L'h e aYe r ng-e com po.-;iti.on of tlw rh_,- Jll ait e r of t h e l'Oillposiie 
monthl.'.- nd s from J\' o ,-p m h er to March j R in doRe 8 g-rcem en t " ·it h 
the sbge of g rowth att-ai n t> <l ]r,- thP p:n1 .~,.;e,;. GPn<'r<~ lly speaking-, all 
i h e ·in o rgan ic co nsti h1 t> n ts <\1 1(1 c-n1rle prot·Pin fall from m:1ximn in 
_\1 OYem ber to m i11 illl n in .T;m Har_,- follmYed b.\- se('on cla r,- peak Ya lue~ 
in F e bruary wh en c li1n a tic conrlit im1,; -f.lyou rerl ~1o"·er gTo\\·th th :~n 
m J anu ary (see Ta ble A). 

Cru de fibre, on t lw oth er hancl , sho,n; an oppos i te tendency , the 
lowest figu re was obt-ai :: e<l in XoYemlwr nHer '1'1-llirh the Y:t lu e for this 
con sti t u en t steadi lY ro;:e to a maximum in .Jam1arY. Th P inYersP 
1·e l:1tion ship betn·een rru rle fibre a ncl r rurl e prott> in ·content, " ·hirh 
was s hown to exist clurinp: the two previou s gTO\Yillp: seaso ns , i s again 
in evi den ce, wh ile t h e Ya r iations in t h e aYerap:P v;1h1es for the latter 
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MINERAL CONTENT AND FEEDING VALUE OF NATURAL PASTURES. 

constituent and phosphate display a close parallelism throughout 
the present growing season. The comparatively low values for these 
two constituents in the monthly cuts for January are wol'thy of not.e. 

If a general survey of the data for the whole experimental period 
is made one is forced to the conclu sion that in the absence of soil 
:mel climatic defieiencies stage ·of growth is the main factor 
influencing the mineral and protein content of pasture species . The 
effect of soi l composition ou the composition of herbage plants does 
not fall '""ithin the scope of this investigation while the data do not 
allow of definite conclusions in respect of the influence of climatic 
factors except in so far as they effect stage of growth . 

Mention may however be made of the fact that phosphate values 
are low during periods of dry ,yeather. This observation, if 
confirmed, may perhaps be explained on the basis of Richardson's 
findings that lo"~ soil moisture tends to produce herbage of n low 
phosphate content. 

In any case, the com.posihon of monthly cu ts of herbage canno t 
be looked npoH as markedly clifierell t hom one another. During some 
months a ::;lightly more or less ach~aneed stage of growth is :1ttained 
by a species "~hen t5omparec1 with its gtO\d.h ()f t h e preYious month 
and resulting in a sli~'ht rlecrea se or i ncrease in the per centage 
content of the con stituents, but, on the whole, th e monthly growths 
of the grasses studi ed must be lookecl upon as h erbage of a compm·fl
tively high r:omposition at a comparatively early stage of gTmYt1L 

(d) Yield and Persistency of the lnd,ivichtal szJecies . 

It has been pointe<1 out preYiously that the area cut "·as too small 
to study yield conclusively. If it is, however, remembered that the 
grasses were planted uniformly in l'O\YS containing about t" ·ent:v 
plants each and that always the same ro\\~ was c-ut in order to obtain 
monthly or bYo-monthly samples, as the case mny be, it " ·ill be 
admitted that the production of dr.v matter b:v the twenty plant in 
the first row of one species cluring :my one month is comparable with 
the prmluction of dry matter by the same twenty plants during any 
other month of the vear on condition that none of t heir vital func
tions have been adY~rsely affected by the seYere treatment . 

In view of the fact i.hat the area rut was small, as alr eatly stated, 
and that the " ·eights obta ined were not hase cl on rluplicate plots too 
much importance cannot be attached to the ,v ielcl figures, especiall~· 
when the yield from tbe first row of one species is compared with that 
from the first row of another species, hut. one is ju ~ti:fied in chawing 
certain broad inferences for further investigation in respect of the 
relative yielding caparities of indiYidnal SJWCies subjected io a 
system of cutting at monthly intervals nndrT tl1r climatic conrhtions 
obtaining rl1lTin g the r:DlJeTimental per·iod. 

Table III below gives the total yield in grams from month to 
month as well as the gross y ield for t he whole of the experimental 
period :February, 1932, to :March, 1934, for each of the ten species 
studied. 
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:MINERAL CONTENT AND J<'EEDil'iG VALUE OJ<' XATURAL PASTURES. 

In oonsidering the relative yields of these grasses it f'houl d lw 
borne in mind that they received no further attention after b eing 
well established towa rcb the end of Ulal. The grasses were selected 
from locally grmrino' ;;pecies and the soil on which they we1·e planted 
was of a type that i~ common in this area, Yiz., a ,;andy loam of fine 
texture. Any changes in t he general comlihon of the plants during 
the experimental period m ay therefore be aseribed to the effeet of 
the treatment, i.e. cutting at regular interYals, under the p1·evailing 
climat ic conclitious. 

It will be both necessary anrl interesting -to give at this sbge 
short descriptions of the plots of indi,·idual species as to their st a te 
in January, 19~l4 , a fe,Y months before t he conclusion of the experi
mental period under coHsideration: --

Hyparrhenia h£rta.-About 50 per cent. of the plants in the 
first row (monthly eut) are dead . 

Themed(~ triandra.- Approximately 50 per cent. of t he plants. 
in the first row. 25 per cent. in the second and a few plants. 
on th(~ r emaindHr of th e plot are rlend. 

Cymbo;10gon yJlu1'inoides .- In each of the first and second r mn;. 
about 25 per cent. of the plants perished. 

Cynodon dactylon.-Th e individual plants haYe developed into
a uniform sward covering the \Yhole plot. 

AmzJhilophis insculpta.- About 50 per cent. in the first ro\1-
nnrl 1·oughly .2f> per cent . . of the pla nh iu the second ro1Y 
are dead. 

t :1'a.IJ1'0sti:s suz1r1·ua .--0 nly a bout 10 per cent. of the plants in 
the first ro\Y are dead. 

Setaria Gerrard-/·i.-Generally speaking, 25 per cent. of the· 
plauh; on the whole plot are cler,d. 

Fa nicum nw:vimwn.- Of the plants in th e first r o1Y abou t i>O 
per cent. and npproximately 10 per rent . on t he remainder 
of ihe plot :ne dead. 

r ·rochloa 1wllu!ans.-Of the first ro"· only about 25 per cent. 
of the plants are rlead. 

P ennisetu.Tn r:ilimre.-- "\Vith the exception of Cyn orlon dar:tylon 
t his is the on l v plot where none of the plants established 
townrrls the m{(l ·of 1931 die(l. -

'l'c Sltnmwrise b1·i e:H~·, the plants in HlC fi r st ro11·s of th e mn jority 
of the species suffered seYerely as a r e,;ult of t h e treatment, in a few 
cases tile second ro\\·s (two-monthly euts) '"ere badly nffectecl while 
the number of plants which died in the thinl to the hYelfth rmYs was 
negligible fm the majority of the grasses. The plants sub jected 
to lenient systems of cutting deYeloped generall~- to fa ir-sized tufts, 
but the rows remai ned . '"ith the exceptio11 of Cynodon da ctylou , 
ensi.ly distinguishable from one nnoth er. 

That p lants in the first ro\\·s were <lying ,·.-ns obsen-ecl fm t h e 
fiTs(- timE' after th E' " ·in t er nf I9::J:! . lt is oln-iou~ ther pfore that t h e 
results gi,·en in Table ITT are comparable o nl~- 1mder the specifie 
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,·o1Hliti on:-; of tl,i~ P:qJPr i JlH' !d <illd '"' ' 1n•igllls t hu ~ ind i··;Jtt' tlil' 
month! ,,· n nd toLd y iPlcl,; obtnina1Jlt' hnn1 P<11·h ~Jw r ·ip,; ,,·ht>n ~ulJ_j ,• c tp rl 
lo a sy~l Plll o f I'Uiting at JlJonth ly i J iiP1'\. ;Jl .~ 1J JH1 er t he prt> Y<liling 
din1al.ic condii io r1:-;. In th e ;~h:-;P J Jr ·P of dilll< ilil' r! Pfir·i(' Jl l' it·,; 01· undt'l' 
Jp~s se ,·e J·p hP; Ji·m t' JJi :-; i h e hPh rl\·imn of i111li,· irhw l ,;p p<:i Ps \I'Ould 
pro b;,dd.,v li <J \ '8 I1Pe11 difh· r<·nl f rolll ,,.l1<1t th(' re ~ults t<• JHl to Sllg'g'efit. 
Hnt , al l hf' :-;n nJ P ii n1 e. il i:-; . i u ~t ,; u r- h un Ll YO ill'<tb lP dinJ;Jii c r-o nrli
i ions thai. th e n;ttura l ]"J"it"·p i:-; su tljt•l'!erl to und Pr t·ondi t io JJ S o l' 
praC'lit·;d hnm ing· in thi ,; r· r; IJJJir.'·· 

'!'h e <l<ila in 'l'ablt- J l l UJHioubtPrlly c; ug-g·p:-;f· t ha t o l' tb e tPn s1wcies 
:-; tud i1•d l ' ennisl'illlll 1·/lion· ,;!;11111;; <lllm·t· il1 t> o l hPl :-; in th;d il pr od ucPd 
i hP gTP;Jip :-;[ g- ro,;;; ,,.,,i g·llt of ch,,· JJla l't('J' and tlpfini t Piy proYecl itself' 
lo lH' Oi l<' of t hP 1111 1 .~1 drought l'(' ,; i:-;taJJI gTa :-; . ..:1-',;, C yn od{)!! rlo !'I !J{tn t 
bPing t iJ t> 0 11 1.\' otlJ t>r gT;l..::-, \\·iJi.1· h \\' ;1,; n ot \·i:-;ibl\· af'le,·l <•d lJ .\' (' iiJJI'r 
droug ht. or t ht> treatment. X m !JTostis sltJieriJo take>,; ~t·t·ond ]Jlai'P ;1:-; ;1 
procl ui'Pl' of cl ry 111;1tie1· and ,,- ,1~ ob,;e n ·t> d i o hco highh· n· .~i ,ia n t to 
droug h t .ami m·t ifici;il clost> -gT<.IZ i1l g. J IIIJill ifop lus insr·ufJil a i s 1 hinl 
foll0\1"<'<1 h \ · C_r; nodon rlodyfon m11l i'l'l tu· io C r nu{'{l /1 . ' l'lte Li tt e r 
QT<l.SS iac;k,; t!Je per .~ i .~f e l l<'.\. of jJtp oliwr :-;ppt·i P:3 in th ;ti 110t only tJI(' 
fi n;t J'O \\· , ,,·!Ji,·h 11· n ~ :> uh.i Pd <' d tt> i hf' ~ -~ · ~tem of ndtill).!.' a t m oJI! hl,,· 
inte1· ,·;1ls. hut t hP w hole plot ,,·a ;; alrl'ct<'d by t hf' t r<'<lt Jn Pn t . Cl'ur-lrlon 
Jmlllllnn s <llHl l 'an i1·11 m 1111/ .l'i mum. \\·hi l e Jll'OI·inQ' lo h <' PXCt>llE' Jil 
gra sse,; iurespel'l of chf:' m if'a l <·ompo,;dioll , Li kP OJil,\· :-;i :dh :1n rl Pig-hill 
p la cPs, l'E's pPd in •ly, a ." Jlrodui'L'r:; o f dry Jnal tPL Th<'~P h,.,, gr;ls:-;p:.;, 
e .~ pec ially th e l 'o n i~" t llll "]wr·it•s, do no[ ,; L1nd up C' o \\'(•11 aga in st 
drought. nnd d ose-g ra zing ;1,; is ih<' t·;Js<' w ith i h P l' t'nni sPtmn nn d 
( 'ynod on f:i JH' <.:i!•,;, bul JJI <ll. lw !':XPt' t·t Pd to r·o ll1 Jl <ll '<' more L1,·ourably 
with J' em tisct11111 ciliul'r in n•s j HlCL of produdi.Yit ,v if d i lli :Jii c condi 
tions ;Jre JliOJ 't' f<lYr>ural>iP. 1/ y;Jrtl'!'lll' l ' ia fu.tln prudll !'l'd app l·oxi
nJ<Ji t>ly thP ~<1111 1' gTo . ..: .~ \\'i'ight o l' dr\· nwii Pr as C{'{J!'IJiou pu/fulous hut 
pro\·pd lo Ill' l p:-;,; re:-;islant t o t hP tn•atJll i' Jl t ;m el i,.; of in fprior qualih· 
:1 s a stoc: k i'PPd. ('ywiiOfJOtJOII Jdl!ri nolrl!'s nnd Tl11' 111rtln tl io nrlt-o t ab• 
L1 st p laces in i h i;; 111Pihod of tlet·iding l he y iel rl of p;J:-;turP S]H'(' ies. 
hollt g-ra ;;,;p,; a ppE'al' io t lu·i1·p IJp,;t ciuri1Jg- I hi' fir~ ; li :11f of t hP gTml·ing· 
"L'ilso n , u;~:n el~· in Odolw r o r ~OY<'JJI!wr. 

(c) 'f'ltr' 1'.ffc!'! of c/i ,nol 11· courlitions 011 y i,. lrl . 

(l\,·ing to tht> s izl' of lite <I J·ea l'llt ;J JJ<l i he ha1·mful efft•l'! s o f' t.h P 
li'L'ah ll Pll t nn <lt> r th P <JLhPr:-;e dimal il' 1·o n rli tioJ JS 0 11 th<' ,;blntl of Q-ra ss 
i n llw fir :-;f ro,,· .~. it i." not J .O ,.; ~ ihlP to l1l<lk e st r ic-t t·omp;~ri sOJls ht·i ·,l'f~ <'ll 
t l1<" y il' icl s ohhiiJIPtl for i ll<' \' ;lrious gTUII' iJl ;!' S('<J .~O J ls hi llin g- 11·ith i!1 tl11• 
P:\ jJPr inJ PilLJi pl'r iod. ]l rlll'(' \'1'1' , I h r illHt!<'J I( ·p of l'linJ;lt<· 011 !h t' 
produ (' ti,·it y of gTa .~~ <' o; during n ny Oil!' ,;pflSOIJ lll<l _l· 111' indil'<liPd. 

l •'or ih<' Jl111·pos<' of Ps ( im ;ll ing· t lw pfft>l'i of rain LJll o n th<' yielcl 
or dTy IJJ<Jt tt>r t hP <1\'Pr<lg'P \\'l'ig·ld s in 'l' ;t hlP I L '\\i ll IH· ( ' () JJ s irl('J' (~ (1 in 
1·Plalion to t he 1·ai11f,Jil data Q·i,·r n in 'J' ;1hl t> I. l11 onlt·J· j ,, \,r ing 0ul 
the i nHUPill'<' of rainhll 111 01:<. l' lt>;l r i_,. thP n ·l p\·a ·l t rl:JL1 a n• put into 
gTnplti(';d fMm i 11 Fig. ·> 

vVit·h fP\\' (':\f'E'ptioll ~ th P y iPld ;md I'<Ji Jl fall t· urn • . ..: Hul'iunt r in ;,•. 
«imil;n nwnn p;· for il1P i hrt> P o::.l'n son :-; ronl'ern Ptl. 'l'hP ;11·erng t> prochH·
ho n of dr,\· mat tPr d r oppP<l -from :lQ(J gTam ~ 111 l"PhnJ ,ll'·'·· 1 W~2 , to 
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~liXBl{AL COJ'\TENT Al'\JJ .FEEDICI'G VAL"CE OF ::SXlTHAL l'ASTURES . 

oaly 90 grams in April of that year, ~Yhile th e monthly rainfall 
decreased from 4 ·1)5 to 0 · 77 inches during the same period. The 
highest yield for the whole exper im ental period \HtS obtained nt the 
end of the first lllOnth of the inn~stigation . T his may largely be 
ascribed to the fact that none of the plnnts " er e as yet affected by 
dr ough t or treAtment. 

The yields for the 1932-33 season were extremely low throughout,. 
the best crop (82 grams) being obtained in December coinciding with 
the high est precipitation for the period. The lo\Y production figures. 
" ·ere l!O doubt <l ue in part to the fact that :-;eYeral plants \Yere already 
clead at this time, but may mainly be attributable to the unfaYourahle· 
dimati c conditions, nam ely inadequa te rninfall eonsisti.ng mainly of 
light showers at infrequent intervals coupled with high temperatures_ 

220· 0 

"' R 
;:; 200 · 0 

Sb l SO·U 

120 · 0 •, 

~U.· O. 

LU· 0 

40 ·11 

Yield.-
RainfalL . - - - - -

/ \ 

' ' 

Fig. 2. 

Feb. i\tar. Apr. Oct. N ov. lh•c. Jan. Ft'b. Mar. :\pi • Nov. Dec. J :Hl . 

1932 1933 

15 0 

12 · 0 

10 ·0 ri' 
"' ti ·O .E 

8·0 .::-

7 ·0 ~· 
6 0 

5·0 

4 · 0 

·; 
~ 

There is an apparent lag in the eftect of the rainfall on the yield 
for J anum:y. Reference to Table T reveals the fact that a fall of 
1· 30 ineh es was registered on the 26th of the previous mon th , two 
days l>efore the herbage for that month was cut. Tha t t he yield 
curve does not drop in sympathy \vith the rainfall curve from 
J)ecember to Januarv is therefore attributed to the faet that the 
lll'eeipitation referrecf to above could only have exerted its influence 
on gr owth d m·ing the early part of January. 

The average procluctivity of the grasses during the first three 
months of the 193a-34 growing season y;as in marked eontrast to 
the weigl1ts obt.flin ed durin;,r th," preYious season. Th e yields 
increased from a fair figure in N'ovember to a maxi mum (160 g rnms) 
in January .and then Llroppecl rapidly to the low value of only 50 
grnms at the conclusion of the gTowing season in ::\farch. 
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H ea 1·y du1Yn pours ,,·er e exper iencerl in 1\ OYPJll ber folJO\Yecl bv 
g ood aY eragr 1·ains in J )eceDJ her aml J:tnuary. 'l'lte r apid fa lling u-lt 
i n a m ou n t of r ni nfa ll combin ed IYith high t emprr atures coincidcrl 
11ith g-reuHy rl er t·e:tsecl viel rls in Fehrn rtry .and Mardt. 

That t h e pre1·:tiiing- climatic condi t ion s and not the n um ber of 
missing plants \Yere mainl~· respon~iLlr• for l ow yielcl s duriu g ihe 
preYiou ~ se;~;;on is bOl'JJ e out by t lw higltrr proclu c ti Yity of t lw satne 
plant~ , whidt wet·<> hnt.lwr n~duced in lt t~mben; during- the "·inter of 
l!J:l!) , itt tb ~ pre.se tt t gTo11·in :.;· sea so n . · 

'l'e ntJJer:tlures "re gene1·<t ll.1· It ig· h i I u·ougl t ou t l ite groll'ing season 
<tJJd LlltdouhtPdh· Pxert n utodi f,· ing· i nfhl f-' 11('8 0 11 y iel d . Jhning· 
jJeri.ocls of l o11· I~<tinfa ll , as ,,.,b e;.; pe~·i e 11 ced rlnri11g t.h e greai r•r part 
o f 19:):2. :)3 ,;p:tson aarl in J<'ebnt<ll)' <tnrl )Lnr·h, HJ:l..J., the high 
1(c' 11tpe rnhnes , through l'<l u ,;ing hi\.':h Pl<tpor:tli o n of soil ntoi ::.tHrP , 
'' oulcl i.en rl io c·o1tntenu·i th e b enPf1 cial influe nce of J·ainf;•ll on i he 
pwrludion qf dry tn:tll c·r. 

Ai lh e s:tlllt' li tne il 11 111 s t bP IJO rn e in m inrl ih; li rli!T(' ren1 ,;per·i P.s 
haYe d ifferent pP r ir ,r\,; ot optltlll.ll1l grmdh :1diYii.1· in ilte r·oursP of 
t il e seawn. The m ag- 11 ilurle (If n m ixPri rrop d uri11 g aJ l.Y one monih 
11·ill, ihPrefore, in «llcliii on to clim«te, bP iufl n puced by thP inrh·i clua l 
~pccie~ c-onhibn ti11g· t o11·:nrl ,; llw 111ixerl nop. In thifi r·omH•di on it 
i::; of interPst to note from the rl a i l1 of the ]!)33-34 season for 
.in di,·irl n;d sp r>r·ies (c.:£ . 'l':lbJ P U[) that 11·hilP ib e Jlla jo rii y of gTa;;se fi 
yiel d ed t\wi r hig-h Pst 111 0 111 lil y f' I'Oj1S r\uring Pi i h er llecemher O l' 

.J: l lllHtr~· . r .IJ !IIbopo,r;on plln·in o irles a llll Th emeda triandHl gl11'l' 
op tinn1m ~· iP\ d ~ dm·ing X oYP tn ber . 

IJ. Two-. Tnnt0 E ·, .FrYl'l1- , Sr::-;:., A.\ 1> EJ c;II T· .\10::\Ti tLY C'r-rs . 

The rtn• t :tgP ,.,1lues for the ch y lllntter ohtni n ecl from ih e ft>n 
sper·ies at e:1ch cutti ng ha1·e aga in b een f'h osf'n ns n. b as is fo r 
di sl'uss ion . T:~ble [V g in : s t h e nw:tn c·o mpos ilion nntl weighi s of llw 
h r rlwge fro111 t h P difi:PJ en t heqlH' n ciP~ of l'Uiti ng for i:h e p er i orl 
l <'e hruary, llfl2, in Jrwu ary, Frl4, " ·h ii P t\;(~ rlet.l i lerl rbta for Ll1P 
t e n spel'i.es over th e Litter hc1lf of i h e p:-;pe rinwn b l p eri orl :uc 
pt'esenied ill T:th le~ n.l-' of t he .appenr!ix . 

Th e d eiP tmin;tlion of t he r e:wlion ol' pn~t n re ~periP~ to Y:trYinQ· 
s~· stems of clPfoliahnu nn<l t b P ,,·orl; ing onl of ihr mosi, efficient methorl 
of treat n1 ent 11· i th n :g-anl to tl1 0 pmdu ch o tt of d ry :tn:titPl' ;mel Pssen( ia l 
mtirirnis ,11'e mrtiiPr s of C'on sirler n h le :t m pori :ln ce t o tl1 r grn;~,i rr. 0 11 
:: r·r·duni of t lt P YnriablP cl i matic rnmlition~ of Sont h Africa it i s 
~-,alised t hat \\Ol k of tl:t!s nniure w il~ hrtYP to he e:x t e nd t> li oYer "E'Yera l 
yp;1rs bdm·e ally definiie r-onl'lusions m n~· b P dr aiYll . 

It l t:F ht' E'Il <l em o n,; lrate rl iu t l1 P p rennus paper on t l1is \York th at 
,,· li en pn sturp sper·iPs ::n c rtl]m,·erl to :,::To ll· to mahll'ily tllcir nut.rit.i,·<· 
Y;tl ne j,, QTE':tl\1· rl Pnel1~c r1 a nrl tlt rtl this rlr"Cl'f' <I"C i ~ f u rt h Pr Pn ll rt lJr'r rl 
bo;· rt llOIY ~ng ih~ grn sse~ to bN·om e <h\· 0 11 th e ,·r ld. At i h e sam e timP 
too frequent defol ia tion ,; impn i1· I lt 0 TJPI',; istr i'C'Y o f t lt P p·t·a sses an r1 
lll;'t,\' lw PXpPf'if'fl io result in nohtjyp]y l n\1· Yir l cb. 



~IINERAL CONTENT ANJl FEEllHiG V.lLL:"E OJ:' X .nTlUL l'.IS ITHES. 

While it i ,;, t ber efm:e, n ecessan · for the purpo:-;e of opt imum 
vrud11 ction by animals to uaYe pasiur~s (·on tatJ) in g a sufficiently high 
content o£ protein a nd eso;entia l mineral s, i t is eq u a ll_,; important to 
space t he re,;t p eriods in su ch a mam1er tha t t h e pasture m uy p e1·sist 
in y ielding larg-e quantities of HUtriti o u,; f ood. 

In considering the d a ta hom th e prese11t inYesligahon it sh ould 
be borne i n m i nd that the h erbage :frcm a l \l·o-m unthly, t hree
monthly, et-c., cut doe:; n ot nece,;sanly lelJre~<'ll t ( be re:-;ult: of 
<:ontinuous grO\dh durin g tbat length of t i me . As stated under 
" det a ilt; 0f p l ot exp erime11 t ' ' in the prelimi nar y r ep ol"t u rleflni te 
sch eme of cultin g a t fixed i n ter v::.d s inespecLiYe <lf t h e stage of growth 
was decide d upou . Thi,; m eans that the ua tes Oil ll"h ich ,;:nil ple::; for 
t b e different frequencies of cutting h ad ro be ta ken w er e clefini tely 
fixed at t h e commencem en t of the ex periment. Dur in g " ·in t er " ·h e n 
practically no g.ro,Ytll takes place a o smnples \Yer e , 0f r-o nr,;P, ta ken. 
'J'he result of thiR sys tem is, to quote a n example , thnt the +om·
mnuthly eu t of 8epi.embt>1. 19:32, "·a~ cou1posed l>f young succule1tt 
g rowt h fo lJ.owin g upon t h e fi rst n1in £a1l for t h e seaso n i n the se<-oncl 
ha lf of t h e m on t h . U en er a ll_,. sp eaking, h oii·PYer, lh e inten ·al 
i.Jeb 1·een b1·0 cu b; e :-;cep t durin g- \';in ter and t h e <hou g h t chuing t h e 
laltel· part o+ Hl:._n (11.1di l 1\o1 enllwr, ]!) ~-1;1) represent,; thP len gt h of 
l-ime tha t nJOre or less adi 1·e grmnlt did take pbee. These int<:'r va l s 
conld , of eonrse, al"o h e r Pganlell a s r e,;t pPrio <1 R fm· t he g-ra sses 
lwtween cu t t-ing-, . 

D iscussion of H esults. 

(a) S eason 1901-={2. 

The d ata for thi s :;e:JSOll nre limite<l to hYo h 1·o-mo11thl\· ruts 
in }larch a nd May, bYo ih ree-moHihl~- (·ttb iu A p ri l and .Tuly , :H:d a 
f our- and six-m onthly (·u t for .Jia_\· and Jul y, r e,;ppd i1·el y. 

'l'he r apid f ::J lli ng off in nutriliYe Yalue .>1- the herbage it 
permitted t o gTUII. un cl i s iurhed from t h e ell d of -l tlllH:n·_1· to matnri ty 
and the n allo1recl to 1·em ai n on thP plot,; i;; cle m o n,;tn1terl lJ,V th e 
eompo;; itiou of th e <h_r m a i ter l'or n t 1ro- , t-hreP-, fo ur~, :mcl s ix
lllOllthly c: ui in ::\Inrl'h , "\pril, ~Ia_\- nn d Jul y n'~jwl'ii\·p] ;,· . 

The two- and three--m onlhh· cui ~ i n \L1.\· :uu1 .Juh resp el·tiYely 
hl·ing out t l1 e eftrei of d e-fol iation :-; in ){anh :1 nrl )qni l 011 tl1 e C'O lnpo,;i
ilon of ib e hel"f)o_g·e H'cildting from gT011·ti1 r1u ring' t he 1t>,;ped i1·e r est 
p e riods . The ins ig- uiflr:m t :unm tnl of ra i n fa ll afie1· l\fard t ('Oupled 
11·ii.h decre:1 Si11 g da \· :llld ui::rh t t e mJWratn Je,; a, t h P sea~on arlvau ced 
t o i be dry and cold w i d <'T 1uon\"h R had the efted of g-rPatly 1·ecluring 
th e prolluet iYity of the grasses. T h e \l·righb fo r t h e 1h\· matter of 
t he two-m onthly r:uts in l\[tneh nndl\In:v 11·e re800 · () n ;11l 1:-lO · 0 g·1·mn R, 
·1·espectiYel_y, while th e _\·ie lcl fl'r the t.h J'eP-mouthly ,-.;amplP i 11 -Tnly 
''"'' " oul :v 70 g-r:nns in ('OIIlj)<ll"i,;oJJ 11·it·h 842· 0 gr:Jill ~ for thr "\pril 
tl1 ree-mon th l:v rut-. 

'J 'bP ,;mall<>r Yie ld,; old·ai Jle tl h om tlw aftprma rh <·nH \\"P rP in 
part compen snte rl tO!' b.\·- t h e hettf'r rgwlit \. of tltP herbage . \rh ieh 
\H tS ch :nnctPri ~e cl b-'· hi g· her flg-ure~ fnr r i''Ul '-' prot>"in , ]dwsplwh-' nnd 
lime, and lo1rer Y:tln P,; f'or n11<l e fibrr. 
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)liNERt\"1 , CONTENT AKJ> Fm,;DING VALUE 01' NA'LTHAL PASTUltES. 

lio1rever, for t he purpose of estimating the practical value of t he 
differen t fre<tuenci es of cutting the y ield and ('Omposition of the 
Jterh<1ge frolll the t \\·o-monthly cuts in l\1 arch and May ;;]wuld be 
co mpared \Yith the fom-monthly cut at the encl of the latter month, 
th e y ield and c-omposition of the h el'lmge obtained from t h e three
monthly euts in Apri l and. July should be c:ons i.dered in relation to 
the six-monthly cu t in July, and lastly, the aggr egate y ield an<l 
composition of the crops hom .any one system with that from an y 
ot her '>,Vstelll . 

The relenmt data a1.·e g·iYen ill rL'able V below. 

Total d ry matter produced ...... 
Total crude protein produced .... 
Total P 20 5 produced ....... . . ... 

TABLE V. 
(Yields in .r;mms.) 

I Two- Three-
monthly 

I 
monthly 

cuts. cuts. 

930 ·0 912 0 
78·8 57·3 
2·56 1 6:2 

F our-
monthly 

cuts. 

845·0 
42 2 
1 ·10 

I 

I 

Six-
monthly 

cuts. 

736 ·0 
25·8 
0·71 

It should be pointed oui that growth was m o;;i. actin· (luring 
Februa ry a nd M<nch , thereafter falling n~l rapidly in activity to 
pntetically no gTo\\·th nfter t he end of May. The three-, four- and 
six-m ollthly h.ay <·rot,,; laken a t the end of April , May <tnd ;july, 
respeetively, may th erefor e he expected to be of a somewhat similar 
magnitude. 1'he hay cut in J uly was dry wi th mosl of the seeds 
fall en out, consequen tly th e ~m11ller \\·eight of hay for this h arvest 
could partly be asrribeJ to lo,;;se;; through exposlll·e t o the weathel'. 

Th ere i~ no siglll fi cant difteren ce between the ag-gregate values 
for dry matter produced b_v cnttiug at two- or three-m on thly inten ·als. 
A11 iJH·rPase for .a11~- of thP;;e b\·o systems over the ' "')ig·ht;, cbtained 
from si ngle lunvPsts in either May or July i s, however, incliratecl . 

'l'he produrtion of nude protein and phosphate is signifi c-antly 
hig·her uHdor the h ,·o- n1onthly system thm1 nn<ler any ot-h er m ethod 
of cutting, the a mounts of these nut r ient;:; decr ease r-;teafl ily as t h e 
in tervals beh1·een cu ts_ become gTeater. 

(b) Season ] 9:~2-=i:L 

Th e coHeci.i ou of sa mples for t h is period was co nm1e11<:e(l ai i.hP 
end of September folh, 11·ing upon t he find, r uiJ,fall for t h e ,:ea;:on on 
t he 2.0th of September. Hainbll 11·:1s helm,- normal thronghuui and 
growt h prad ieally ceased at t lJe end of April, tl1e b st sample taken 
in July, a six-mon thly cuttino;, being f'omposecl e ntirel~- of (lry 
herbage. 

The eigh t -month] _,. cnt taken in September, 1932, wa s largely 
co1npo~efl of old 1-.n·0wth from t h o previous season and will not he 
conside1·ed in lliscussi ng· t lP result~ for th e pre,;ent sea,on . The 
harvest eig ht months afterwan ls , in May, 19;l3, may be takE' n to 
repreqent nn(listurbed gro \Yth rlm:: ng- t h e whole of t he 19!i2-00 ~ea son. 
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In vit>''" of the fact that grcndh ceuseJ at the en<1 of Avril the 
au·oTeo·ate yields of Jry matter crude protein und pho~pbc1te ohtaineJ. 
u~de/' the different frequenci~s of cutting from September, 1932, 
to July, l!:l33, aJ·e comparable. Fm the purpose of bringing out the 
relative merits of the various sYBi.emR more d enrlv the data are given ' 
in Table VI bel o-n. · . 

'rj_nLE Yl. 
(Yields 111 gunns.) 

I Two- Three- Four- Six- Eight-
monthly monthly monthly monthly monthly 

I 
cuts . cuts . cuts. cuts . cutl:' . 

Total dry matter produced .... 

I 

978- 0 924- 0 

[ 

734 - 0 752- 0 745 - 0 
Total crude protein produced .. 115 8 102 7 76- 4 67- 3 41- 0 
Total P 20 5 produced ......... 2-73 2 23 1-75 1-55 1-04 

I 

Cutting at bYo-monthly in ten-ab '"as initiated durin g the 
<t\Yakening perio<l of the plants in September and the h erbage for thi:; 
first cut was ent irely c·omposecl of young leafy growth. 

The <.;uts for ~0\-ember and Jan nary both 1·eache1l the bay stage 
(c.f. Table C in appendix of pre,·ious paper) in t hat. all the plants 
" ·ere in full flm,·er, the yield for the btter m oni.h being the highest 
for a single cut under this system for thl~ season , following upon the 
best rainfall for the gro-n·ing period during tl ,e preYious month. 

Tw-o further ha1·vests in March and )Iay '"ere obtained, the 
herbnge flll' ~Ian·h was almost entirely in the fim,·ering stage of 
growth, "-!tile in tl1at obtained in :May short leafy growth, a11ect.ecl 
by frost , predominated. These t "·o aftermatho: made considerable 
contributions to the bulk of hay obtainerl in NoYember and J-anuary. 

The m ajori(\· of gT:t s~rs were in the flo"·erlllg stage when t h e 
first cut under t1w three-monthly system -n·a · L1ken in Odober. The 
longer rest period during th e ensuing three months when g-rowth 
was most aetive fm the season -n·aa responsible for a greater yield in 
.J auuaJ':V than was 0btained at i.he same rlate hom a t11·o-mouthly cnt. 
At the same time the h erhage -n·as more mat1~ 1·e , t he seeds of fully , 
half of tlw ten Rpecies responsiblr for tl1e yirlds wrrr beg·inning- to 
fall out. 

There 11·as OJJ Jy one relatively small aftermath cut ai. the en 1l n£ • 
April C•01tq10sed partl.Y of dry herbage in ym·~·ing degrees of maturity. 

It 'vonld appear t h at a morl erate hay c1·op nt the flmyering stage 
might be more hvourable to aftermath production t h[l.n a h eavy hay 
crop at the post-flowering stage taken at the sam e cbte. In Yi ew of 
the fact that two ('Uts were taken after t he two-monthly cut in Jannury 
as against only ()He subsequent to the three-monthly cut of the sam e 
date, such a conclusion· must be regarded tentatiYely but is n everth e
less borne out by the work of St.lpledon (1924) . :M:etereological coll cli
tions and the gTowth habits of the indivitlual species composing a 
mixed pnsture are other bctors whi ch may influence th e r es·ults. 
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Following upon the commencement of the four-monthly sy~tem 
with a pasture cut, t h at is, in the pre-flowering stage, in September , 
a late hay u·op was harvested four months aftenntrds, i.e at the 
~md of J anuary . Although th e actual " ·eight of hay obtained from 
this cut is not greatly in excess of the weight fro m the three-monthly 
crop of the same date the smaller aftermath nop in May tends to add 
weight to the tentahYP conclwlion 'hawu aboYe i n regard to the 
i nfi1"1enr:e of a heaYy hay crop on the production of aftt>rmatl1 . 

" Torking "·ith (hills of cocksfoot allCl S\Yards Stap1erlon (Zoe. cd.) 
concluded that t !Je ,·ield of both hav and aftermath " ·e1·t' i11fluenced 
to a considerable e;:tent by t he dat~ of " putting up " to h ay, thnt 
is to say the tlate on "·hich the herbage '"as cut for t he last hllle 
before the hay crop. It~ th is connection it i_,.; inte resting to c-ompare 
the ag·gregate yields obtained from t1:e h n ;· ha)- r rop:-, und er the two
monthly syst em iu :No,-em ber and .Taunar.v and the weights of the 
single hay crops from i h e three-, four-, ancl six -monthly cuts at the 
.latter date , when the dates for t he first cut~; in each cn se m·e regarded 
as " putting up " dates a n cl +.he " ·eights of such first cuts not 
included . 'l'he relevant da ta as well a s the total aftermath production 
following t h e h ay crops Ullller the '1ifferent systems in January are 
g iven in tabu lar form below. 

'J'ABP: VI (li j . 

(Hay and _4ft ermath 't7l Grams.) 

Two- Three. Four· Six · 
monthly monthly monthly ll\Onthly 
system. system. system . system . 

•• Putting up " date . .. . . .... . . . 27/ 9/ 32 27/ 10/ 32 27/ 9/ 32 27/ 7/ 32 
Weight of hay .. .. . .. . . . . . . . . . . 662 ·0 iiOO ·O 514·0 642 ·0 
Weight of aftermath ... . 244 ·0 218 ·0 158·0 llO·O 

The eviden ce suggests , fir stly, that f\yo hay cwp;:; during the 
most product ive part of t h e seaw n (November to January) 1·esult in 
a high er aggregate yield than is obtainable hom a sing-le lwrvest, 
.secundJ y, that a ~ingle crop f rom plants " put up ' to ha.'- during the 
dead period (July) is r esponsible fm a greater bulk of hay than a 
Bingle crop resulting from plants cut for the last time tluring the 
mvakening period (September or October), an rl , lastly, that heavy 
hay and relatively h eavy aftermath crops d·o not occur during the 
s am e season, while two aftermath crop s :=tfter a " flowering stage " 
hay cut outyield a single aftermath cut following upon a " waning 
:fiowering stage " h ay crop . 

From a consideration of th e data given in Table VI it ma.v- again 
be concluded that , '"hile t here is no significant difference in the 
production of dr.v mattm· rluring· the entire gro,Ying season by the 
iwo- and three -monthl~· system s, and the gross yield of dry matter is 
decreased by lengthening t he intervals between cuts to four, six or 
eig-h t month s, the system of cuHi11g- at hYo-monthly intervals appear.;; 
to he t h e most efficient i n respect of the procluction of nudt> protein 
and phosphoric :1C'i(l . 
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As stated previously the eight-monthly cut taken Jn May 
represents undisturbed , ~TmYtl~ for tl1e entire growiv~ seflson;, The 
hay was descnbed .as " mamly brown, seeds fallmg out and 
weig·hed approximately the same as the aggregate yields from the 
four- or Htx-monthly cuts. The percentages phc.,;phnte and cru <le 
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 pastu re is still exten
sively practised in some parts of the country and apart from poorer 
lJl'oduction o£ clry matter indicated for su ch a system by the present 
investigation the phosphate and crude protein content of this type of 
gra:.~ing is C]_uite insuffiriec.t fnr even poor milk produetion under 
ranching c:ourlitions where no snpplementa1·y feeding t::tkes place. 

Compared with the practif·e referred to above the system of 
pasture management suggested by the results of cutting at two
monthly intenals indicates the direction in which the potentialities 
of our grasslands could with advantage be explored. Moderately 
g·ood figures for both crude protein and phosphorus were obtajned 
for all the two-monthly cuts, ,Jepend.ing l argely on the degree of 
maturity 1·eached by the herbage o£ the 1·espective crops. Thus, the 
pasture cut with >Yhich the system was initiated in September gave 
higher values for P 2 0 , f!ncl protein thmt any of the subsequent 
harvests. All other mineral ro1.:stituents remained high throughout, 
while the figm·es for crude fibre vvere not much higher than were 
obtained in the herbage hom a more seYere system of cutiin~·, 
preYiously discussed. 

The composition of the herbage from the first cuts of the three
and four-monthly system s in October and September respectively , is 
comparable " ·ith that obtained hom a monthly cut while the January 
yield from these two systems ro11tains slightly less crude protein and 
phosph01·i r acid than the herbge obtnined at the same date under 
the two-monthly r;;yc;tem. Thf' values for these constituents in t he 
aftermaths of the three- and four-monthly systems vary similarly 
from the figures obtained in th e aftermaths o£ the two-monthly 
system. Lime Yalues are throughout higher and potash figures 
generally lower in the aftermath cuts under all systems rompared 
with the Yalnf's for these const ituents in the respective hay crops. 
All aftermath hfln-ests are characterised by relatiYelv low values for 
cruJ.e tibre. < " 

Judging from the composition of the six-monthly cut in ,Tanuary 
the hay is slightly less nutritious than that obtained umler the four- · 
mo11th ly system at the same date, while its aftermath harvested in 
July shows the poorest composition compared with any crop under 
all systems for the entire gro,Yi:ng season, with the exception o£ the 
eight-monthly eut in M:ay. 

(c) :ienson 1933-1934. 

'l'he clab for this season are limitecl to a pasturf' cut under the 
two-monthly system in N ovem;(Jer an c1 hn~' rrops for all the systems in 
J·anuary. AR previously stated the rainfall for November waR excep
tionally high and was well distributed over the month . The light 
sho\\·ers registerecl before this date hacl practically no effed on growth. 
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The pasture cut taken at the end of Xovember from the second 
rows of the plots was composed entirely of young succulent growth, 
the composition of the dry matter was very 1nuch the same as that 
from t h e monthly cuts taken on the same elate, and need not he 
discussed . here. 

Of greater interest is t he effect of this pre-cut in :\' ovember on 
the average yield of hay at the end of Januar.1· in relation to the 
mean weights of the hay crops obtained from the t hirel , fourth. 
sixth and eighth rows , which had been cut for the last time in April, 
.M:ay, ;July and May of the previous season, respectively. 'l'ht' 
avernge y ields obtained in January from the reqJectii' E' ro11-s of the 
ten species as well as the dates on which the plants 1rere cnt -for tlle 
last time before t he h ay crops are giw·n in 'l'ahle VT I bE>l·OII". 

Cut for the last time on .. ... 

Weight of hay in January .. . 

TABLE VII. 

(Y ·ields ·w Gr(llns .) 

Four-Two
monthly 
system. 

Three
monthly 
system. 

monthlv 

' 27/ 11/ 33 

490·0 
I

I 27/ 4/ 33 1 

1,070 ·0 I 

system". 

27/ 5/ 3:3 

920·0 

Six- Eight-
monthly monthly 
system. system. 

27/ 7/ 33 27/ 5/ 33 

818·0 1:250·0 

.No <lata in 1·ega t'!l to g-ro1Y!.h after JaHuary f01 ihe systems other 
than monthly cub are available. 'l'he pronounced influence, hmr
ever, of t h e date of " puttiug up " to hay on the ha~' rrops at the 
end of January is again apparent from the data in Table VII. 
Generally speaking the p lants cut for the last time to,Yards or after 
the termination of the previous growing season produced appromi
mately twice as much hay as plants cut for the la~t time at the pre
iiowering stage in November of the present sea8ull. 

It is difficult at this stage of the investigatio n to explain the 
variations in yield of t he series of plants " put up " to ha.v at t he 
conclusion of the previous season. Whether cutting for the last 
time in April, May or ,T uly will influence the hay erops at a specifie 
date during the following season is a matter '"hich 11·ill be investi
gated in the near futme when it is hoped to have bigger plots and 
more definite conclusions iu regard to factors influenriug yield mu.v 
be drawn. 

Compared with previ ous seasons the h<l .Y nops obtained in 
,J anuary are r elatively h eavier; this is attributed to the favourable 
metereological conditions obtaining ~ince N oYember. 

A consideration of the chemieal data given in Table IV reveals 
the fact that as a result of the favourable climatic. conclitions men
tioned above the composition of the ,herbage cut at the end of 
.January, that is after only three months undi:;turhed gnllvth, is 
compara ble with the poor quality hay obtained in :May of the previous 
.season after eight m onth s undisturbed growth. Apart from t he low 
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values for the more essential constituents, phosphoric acid aml ernde 
protein, all other minerals determined, with the exception of SO(lium. 
:show greatly decreased valu es as against markedly increased Yalues 
for nude fibre. 

'l'he analysis for the two-monthly hay Cl'op sho\1·s slightly better 
figures than that for the other systems. X evertheless the evidence 
-~eems to suggest that during the " zenith period " of growth of 
seasons with high rainfalls the intervals between successive cuttings 
will have to be redu(3ed to something less than two months for the 
production of herbage of greatest feeding value. Earlier in i.1is pape1· 
mention was made of the fact that comparatively low values were 
obtained even in the dry matter of the herbage resulting from euttin2,· 
at monthly intervals at this period of the 193~~- (14 growing season. 
On the other hand, from evidence to be considere<l presently, a more 
.drastic system of cutting will have a Jepressing effeet on the .vield 
~f herbage . The data are as yet too scanty to decide upon a definite 
system but it is apparent that a golden mean beb,een f]Uantity anrl 
quality of herbage in relation to metereological condition s ,,·ill hnYe 
to be found if the maximum feecling value of our grasses is to lie 
.obtained. 

lii. 'l'nE .H;FFECT OF CL"TTIKG AT .M:oNTHLY AND Two-::-wxTIILY 
lKTERVALS ON THE AGGREGATE YIELD m' DnY :M.n"rEn, CRUDF 

PROTEIN AKll PHoSPHORIC AciD. 

With the exception of the 19::l3-34 season when dimatie condi
tions were above normal aucl the data incomplete it ha s been demon
strated that the highest aggregate yields of <lry matter, crude protein 
and phosphate have been obtained by h arvesting at bnJ-monthly 
intenals. It will be of interest to compare these results with those 
·obtained by cutting at monthly intervals over the same period . Tl1e 
data for the monthly euts in February and }Iareh, 19;14, are not 
included. The average aggregate yielrls of dry matter, crude protein , 
and phosphate, obtaiued by eutting the respective portions of the 
ten plots of grasses at monthly an<l two-monthly internds for each 
~f the three seasons coneerned are given in 'l'ahle VIII helmY. 

"Season 1931-32 .. 0 I 
Season 1932-33 ... 

.Season 1933-34 .. 0 

TABLE VIII. 

(Yields in Grams .) 

Monthly system. 

Dry 

I 
P 2 0 5 • 

I 
Crude 

matter. protein. 
I 

I I 

590 ·0 I 2·50 74·8 

430· 0 1·43 62·0 

436·0 1·28 ;34·0 
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Two-monthly system. 

Dry 

I 
P 2 0 5 • 

Crude 
matter. protein. 

930 ·0 2·56 78·8 

978·0 2·73 115·8 

638·0 1·4:{ 
I 

61·3 
I 
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ln consiJ ering these re.~El,_ s it shuul c1 he I'ememlJerecl t hat t h e
uggreg-ate yields ho111 each of rhe t hr ee :;ea~OlJ S are not ('Olllparable 
one with t he ot her, the data fo!· ~h e 19:3J_:-j;! senson r elnte to onl,\' t h e 
latter h alf of t he .season ;;i11co t h e inw,;tigation was initiateJ in 
l<'ebrum-.r, 19;~2 , " ·hile for th e last season da ta nre g iven only up to 
the end of Januar,y_. 19~H. It i tJ to he 11oted , ];uwever , that the who le 
of t h e dry 1902-33 season yielded but little more chy matter under 
t he two-monthly system and a fair amount less undPr the monthly 
system than was obtained from a portion of t he 19:\l-;~;2 season unoer 
t h e t wo systems respectiYely . 

The outstanding feature of the <la ta ill Tn hle V HI is t h e greatly 
inereased aggregate yie lds n± dry m att er oLta in;1 hle from the more 
lenient sy st em of cu tting-. This disparity becomp,; more pxaggeraLed 
in pr-oportion as t h e climatic conditions are lmfayoura hle during the· 
grow iug ;oeaso n as is apparent fro m t h e data for t he 19;l2-:J:~ se;1son. 

While euttin g at m onthly intern1ls pl·o,]u('es h erbage of higher· 
feeding Yalu e ilm·ing seasons of faYo urahle metPreological condition s, 
the shorten ed interY:l t •l oes uot appear to i m pl·ol-e the CJUality of the 
herbag-e appre('in bJy dunn g- dry spells. Duriug th e 1!):12-:J3 season 
the production of clry mat ler IYa~ m ore 1 kuJ 1touble1l b.\· a syc;tem of 
cu tting at two-lllonthly interval~ and at the same time the ag-g-regnte 
y ields of crude protein and pho8phorie aci.1l 11·ere abnost bl'iee t lmt 
pro1lu ced by cutti ng at monthly interYals. At the ~ame time the 
evidell<::e seem s to sugge::;t tha t ~Yith mOl'e ia \'lllUa hle gr01dh con(li
tion ,; a smnlle1· yie ld under the m ore 1lrastic s,,·stem o f' cutting 1night 
be contpensated for by t h e b etter qu:~lity herbage, pwvitlecl , of coun;e, 
t he grasses a1·e able to sta ncl the more clrnRtic treatment successfully. 
In this connection the insignifi cqnt differeu ce::; in aggregate y ield s of 
nrnde proteiu a nr1 phosphoric ~1 ci d obbined for t he hYo sy~tpms for the 
portion of t he ]!):U-19!)2 season are "·orthy of note. 

No data are a\-ailahle in respect of th e effec-t of frellltency o£ 
cutting- on the cle,·elopment of thP root i'i)·.·tems of the planb nlthough 
it was o bsenerl tllat the p ercentage of plants cL)·i ng as a 1·esult of t l1 e 
variou ;; treatments was gTPa test in the portiot:s nf t lw plots cu t at 
monthly iutenab. This fact togeth er \Y i.th th e llepressing efteet of 
drastic s)·stems of c utting ou the :vield of Ruc·cPecling :;easons as pointed 
out by Sta plt>don ( lo{'. ('it. ) may ha 1·e lwe11 re,;ponsi ble for smaller 
yields under t he llJOn!hly ".\·stem th an under the hYo-monthly system 
of cutti.ng daring l he tm1 sen sons follomng u pon tlJe ini tiatiol! of t h e 
inYestigation in FPbr'um·.\·, 1832, but <loes Hot , on the other hanrl, 
exp lniu yiPld i n f~wour of the (\Yo-month] ~- system a,; indicated b:v t h e 
data for t h e fir,;l ::;e:<son of t h e experiment , \1·lwn :11l th e plant,; conlcl 
he take.n to haYr beeu ill iheir pre-experimental cm11lition. 

It m a.\- be conclu<led thai· <luri11p: dr)' seasons cutti ng at hYo
monrhly inten,al~ is cl efin'itt' l)' preferahle to <Ill,\' of the :=;ystems stmli t>d 
in this i1we,.;t igati.on , " ·hilP clurinp; perio<l s o f :1hnormal rainfall t he 
most effi cient s:vstem a(llW<l l '~ 1o he to cu i· tlw hPrhage nt a date ~<O tll e 
where behYePn 011 e an<l hnJ Hltl uth,; dc·penrling· upon th e g-row~h lwhits 
and resi.stauce of th e inrliY idnal species composing th e mixed pflshue_ 
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SECTION 2.-NEWLY ESTABLISHED SPECIES. 

A s already statell, in a rllli tion to the investigation Tepmtell on in 
Beetion one of this r eport wod; was started on eleven oth e1· species 
·of gr ai:lses towards the end o t the 19::12-33 growing oeuson. 'l'he grasses 
on a ll t h ese plots \\·e1·e cut on the 28th February and t he same system 
of taking samples for ann lysis, described in the previous publi cation, 
initiated on the 28tb Jlan:h. Owing to the lateness of the &eason '"hen 

.cutting was star ted fe\1· c ut s were obtained for the month ly samples 
and growth was gener ally p oor . K o attempt " ·ill therefore be made 
t o disc:u ss t h e results fm the portion of thP Hl::l2-0;3 season in d etail , 
i .e . March-ApTil , 193:1. 

Table Gin the appe n(lix giYes the d a tes of ent t ing, th e y ield o:f 
Jry matter and the percentage c:omposition togeth er \\·i th a short 
desc:ription of the stage:; of grO\dh of the JllOJlthly ents oh tninecl from 
Jiarch , 1})0:), to nJarch , nJ:l4, while similar data for !'Ub ohtni ne<l 
up to the end of Febnmry, 1934, 1wder all other frequen('ie s of !'n tting 
.<:tre presented in Tables H-1I of th e appe nd ix . 

DTSC !,;SSJOX (H' 1-tES l.:LT S . 

I. 1\fiJ~Tl l'LY CuTs . 

H e fm enee t o Table U ia th e appendi x J·e,·enls tl1e follm,-ing· : 
Urowtlt cea:-:ed after the April (1 93~1) cnts in the case of five speeies 
-~·hi le tl1e n~maining six spec ies yiel ded the last hut rel:t tiYely s mall 
crops for t h e season at t.he enrl qf n:Iay. In spite of the fad t h a t t he 
first goocl ntins for the IB:·n -:H sea soll fell in ~oYemher i:\Yo speci es 

·ChTysopogon montana a nd Elyonw·us a.rgenle11-' b egan y ielcling sm a ll 
crop s of herbage in 1\ ugust. It 'IYa s possible to tn ke monihh s;nnpl es 
from 1.! //o tero ps-is semtalatas from t he en cl of Seplem her, ' ' h i le 
!:I nth.eplwra zmhesr:ens and Xmgrostis zJlana yiel ded ihe fir ,.;t samples 
under this syst em o+ cutting for the "eason in Uc·tober. Samples of 
h erbage wer e .also obta in ed fro m the Eru_r;Tostis sp . and P asr)({lu7n 
dilatatum plots from tht en d of August, but gwwth on these plots 
can not he considered to lut,·e tn k'3n place <I S n 1·esult of the prevailing 
cl imatic conclit.i.on s alon e, since f recp1 e nt ' nder illp: of nclj a c:eni- p lots 
where new specie;,; were being e:<;tahlislv)d during August, mi ght have 
ex ert ed its infiuen ce on grmdh on th e adj acent sides of th e Paspalum 
and :Eragrostis plots . Fo llo\\·ing the :first h eaYy rains f or the season 
in l\ ovemher grmdh pToceederl adi Yely on nl l tl te ele,·pn p lots 
concerned. 

'l'he aver age percentnge composition of t h e 1h.\· mattPr of t h e 
m on t hly co11 ts of t h e eleYe n spec irs i ~ g·i,·en i1 1 T nhl c I X below, t h P 
m ean y ield being inclucled in t h e tnhle. Tt is proposec1 to discuss 
briefiy the results for the 1930-:14 season on l.\·, t h ose for 1\[arch , Ap1·i l , 

.and ?\by , 1903. being l Pft out for the reason ;llrParly stated. 

'l'he dry matter of the composite s;tmple for SPptemlwr, compose1l 
a lmost enti rely of sh ort lea±:-' g r owth , is slightly ril'h er in cru1le 
protein and p hosphate and g ives a 10\Yer figm·e for l'ru rle fibr e t han 
·any of t h e composite samples collected cluring the season. Thi s pea k 
for phosphate in earl_v sprin g· is i n ugreement with th e findings of 
H enrici (1928 aud 1900). '!'he data for St>ptellllJer ht>rhagt> oample;; 
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in the present investigation are. however, too scanty for a definite 
conclusion. The species composing the mixed sample and the climatic 
conditions are factors which n·ill no doubt infiuence the variations in 
phosphate content in the course of the gro1Ying season. 'l'here is, for 
instance, no appreciable difference in the l\,05 vD.lues of Chr.1;sopugon 
J1ontana and Ewg1·o~tis sp. for ~eptember and :Marrh (e.f. Table G) . 
A similar phenomenon \Yas noted in the case of ::;ome . of the older 
established species during the 1932-~13 season ((' .f. Tnble IY of 
previous paper) . 

Generally speaking, the average percentage composition of the 
monthly cuts of the eleven species vary in a manner similar to that 
of the other ten species, discussed in Section one of this paper, hom 
.November to March. Minimum Yalues for all the inorganic 
roostituents and crude protein and .a maximum for nude fibre were 
again obtained in the romposite sample for January. Phosphate and 
crude protein display parallel Yolriations, \\·bile the latter con;;htuent 
and crude fibre fiuctuate in opposite direction from ( ktrher to :i\far!'h. 

His diffi<·ult at this stage of th~:: in1·estigation io cleride upon the 
best grasses among ·the species studied . Alloteropsis scmialatas 
certainly gave the highest figures for phosphate am! crude protein 
from month to month throughoul the season, but yJelcle<l, on the other 
hand, a smaller aggregate weight of herbage fm the period from 
September to March than any of the other ;;pecies. I schaenwm 
.r;laucostachyum was the poorest in respect of phosphate and crude 
protein and 1vas responsible for a relatiYel~· sr:1nll nggregate yiel<l of 
dry matter. Ch1·ysozwgon montana, Era.r;1·ostis sp., Paspal um 
dilataturn and Elyomt1'1ts w·genteus appear to huYe stood up best to the 
dry weather conditions experienr:ecl from ::\lay to October, 1933, the 
last-mentioned grass s~owiug green shoots even <luring the winter 
m.onths. 

PaszJulum gave the highest aggregate yield of ch.v matter for the 
period September to March. Era,.r;?·ostis plana aucl Era.r;rostis sp. we1·e 
also high producers of dry maHer under the system of cutting at 
mouLhJy intervals. While yielchng herbage of Telai ivel;,· high 
nutritive value the frequent defoliations seem;; to lwn' impaired the 
yielding capac1ty of Chloris gayana. 

IT. S'CCCJ-:sslvE )Joxnn.Y C'vTS. 

Fm the purpo"e of eompari~on \Yith the data for the older estab
lished species reported 011 in the preYious paper (1934) the aYerage 
perce11tage composition ot the eleven specie,; fo1· the period Mnrch, 
1933, to February ] 934, is presentecl in Table X at ihe following· 
periods of growth : ] month, 2 montl1s, 3 months, ancl so on up to 
12 months. 

A rapid drop in the percenhge phos])hate nnd nude protein as the 
grasses mature is again in evidence, the herbage cut in July containing 
only about 25 per cent. of the phosnhorus and 38 per cent. of the nude 
protein present in the crops for M:arch. After a l ight shower iu the 
beginning of September a slight improvement is noticeable for the 
s~mples taken at the end of the month. This increase in percentage 
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phosphate and nude pwtein disappears during almost t wo month s of 
dry we:.tther with the result that th e percentage composit ion of t h e 
he1·bage cut at the end of October is similm t o that of t h e samples 
harvest ed at the end of July. Contrary to t h e findin gs of t he previou s 
y ear a r em arkable impro\·em en t in th e p ercen tage com posi tion of ~he 
h erbage occ1ns in the samples f or K ovember. 'f ,Yo ±actors, nz . , 
exce,.;sive los,; of mat Ule herbage, l o" · in phosphnte alH1 crude pr otein , 
due to strong "·inds cluring the dry weat h er of the grea ter part of 
September and October, aucl rel at.ively large amoun t s of n ew succulent 
g-ro\dh follmYing- upou the copious r ains dur ing K O\ emh e1· may be 
said to have been l'e6pon sihle for th e greatly incr eased phosphate and 
crude protein v alne;:; for X ovem.ber . ltefer ence to t h e descript ion s of 
th e 8ample;; ±rom indivi dual 'Jpeci es !.6\·en iu Table ::'d of t lt e appen dix 
sho\\'S that old grO\dh hom t he previous season mu~t h aYe disappeared 
completely from some of the plots durin g D ecember or J alluary . Con 
ditions ±or new gTO\Yth Temain f avolnabl e to the end of .Tanuary, 1934, 
hut owing to the increasingly higher degree of maturit,Y obta ined by 
ihe herbag e (:omposiJlg' the sam ples for 10-, 11-, and 12-m onthly cuts 
at the eu(l of Decem be1·, J anua ry, aHd Februa ry, 1espeetively, t h e 
percent age phosphn t e .nnd crude protein decrease gra c1 u a lly from 
.1:'-lovember t o F ebruar y . 

'l'he percentage of potash all(l ehl oriue sh O\Y a persistent drop from 
J\!Iareh t o Oetober. It i s to he noted that no improvemen t occurs as a 
Tesul.t of ne"· growth after the ligh t shower m t h e begin ning of 
September, a finding similar to the r esu lts of the p reviou s season 
(dn Toit , et al , 19:{4). A :;h ik ing improwment , ef' lJeeially in t h e 
p er centage of potash i :; , ho\YeYer , brou gh t about by t h e heavy r ain s 
of J\ oYember. li: lla :> b een sugge.~ t e d in t h e !h~cussion of th e potash 
figures in th e previou s p a per t h at the old g r owth forming part of t h e 
mixed sample of herbage after ne\\' growth h as commenced followin g 
upon the first spring rains contained a lo,Yer percen t age of K 2 0 than 
the same old gTO\Yth did prior to the ra ins. For th e puq JOse of 
elucidating t his point a number of mixed samples cut at t h e end of 
J.\'ovember haYe been diYi (1 ec1 into old and ne\\' growth and analysed 
separately . 'l'abl e X I below g ives th e percentage composition of t h e 
October samples, composed almost en t irely of gro\dh fr om th e pr eviou s 
season, and of the old and n ew grmYth portions of th e samples cu t at 
tlte end of l\fovember for h\·o of the species studied. 'l'he .analysis of 
the mixed samples ±or the latter month ar e i nduclecl i n the t able. 

A study of the r esults given in Table X I and r eference to t h e 
data in Table X r eveal the fa r:t that the process by which minerals 
and protein are lost hom the h erbage por tionfi of p lantR comw en ces 
after approximat ely bnl m onths g rowth when the plan ts are fully 
mature, probably earli er (c .£. Rich ardson, et. a.l., 19~H , 19:12), 
('On tin ues to at least ::\!' oYemher and appears to be aggr avated by h eavy 
rains as experienced during t his m onth. 'l'he actual m ech anism of 
the process has not been stucl ied. In addition to th e work of 
Richardson referred to above the finding of H enrici (1930) th at r e
migrat ion of P 2 0 5 from leaves and haulms to root antl root neck takes 
place during autumn is of i nterest in this r espect, while it seems quite 
plausible that r a in may h ave a lenching effect on t he constituen ts 
contained in old dry grasses which h ave been subjected t o adverse 
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Jlleter t>o logic;d (·o n dit iOJ1 1i, ;-; u c h a,; ho,;l du r i n g· 11·intPr and t h P 
subseq ue nt " ·e;Jt·lwri il g of t l1e l1eacl ae1· inl ]l<l r b. Ya11 \Vyk (J!J:~ ; \) 
belieYe:; t hat rain prohnhh· ha:; a leaclJin p; t>ffPd on tlw ('onst.i t u enb 
of gT<~ ssp,; e 1·eJ1 n t· <Ill ad tYP siag·p of gTo,,· t l1. T h e fact t h nt a largP 
11u a n t i ty of p ota,;] J n•J n a in ,; in a :-;oluble fo r m t h r oughout ihe gTowt h 
of lhe pla nt a ;; d en JOJJ :;tr;Jte!l b y B al't holo JLW\1. and .Ta ns:;pn (1929) will 
p ro ba bly fa!'il i t;dp l ea(' h ing ou t of i h is co nstilut>Jtt. ;111 d 111 0 re :;o in 
old rlea< l gT ;~ :;,; of I he p1·p,·iou R :-:e <I SOl l ·, grmdh . 

D iLLe ot: cut 
and clc;;niption 

of gl.'owtil . 

October , 19:1:~ . 
Old g rowth .. . 

Xovcmbcr, J !)3:L 
Old g rmdh. 
:X cw growt.h . . 
~l ixed gro 11·t h. 

October. 19:3:3. 
Old ~rowth ... 

:\' O\'cm ber, l!J3:J. 
Old g rowth. 
Xew growth. 
~l i xed growth ..... . 

TADJ.J-: XI. 

.'l n t /f( ' Jdt nl'lt jlitb!'S("f'/1., . 

--- -- -· 

Cruel" 
P/15 . l' ro - Ca< J. h: ,o. 

tein. 
I 

I -

·09 6 . !).) .)3 

·04 :! . . )(:i - ~6 

· :!.7 IO·G .. ~3 :! -:15 
-:?2 8·8 .;j.j. 80 

I 'II SJ )((/tt JII dilohlutn. 

·07 4 7 ·:J8 ·65 

·05 3 ·+ I . . ) !) :!3 
. :l / 1-.l ·2 

I 

· .):2 3 .i3 
·:22 10·7 · £\:l :! 08 

- __ __ I __ -

:I I gO. Xa,O. CL 

.. )() · O~ J 1. 8 

·J:l ·0~0 06 
I ·10 055 ·71 

·91 ·031 ·;)6 

·3~ ·027 ·08 

·:.'-! " ·020 O.J. 
· -IS ·077 ·+8 
·+ J ·0:33 -~6 

l_ - -- -

Holl't'l·e r , fro 111 11·hat ha ,.; h~)ell said it j~ <IIJ J HH• ~ nt t h<~t tlw propm·
LLOil of IW\\. to old growth in the mi :-;:e d s<~mp l es cut ;~ftpr th e fir~L 
" iJ.r ing r <1 i 11~ ,,·ill. LHg-e ly d etenni11 e t lte ntiii E' l'<i l !'0!11[JO~ition of ~w· h 
mi .•d:> d ~~11 1 1 IJ!t- .~ . L\ g-Li ll!"!' at Table "\ i11 t h !·' uppe n•li ~ of t h l· previo u s 
J> ci ]> Pr :s bm·; .~ t h ;Jt d u1 ·i ng· O!'t o heJ· , l!J:l:2, thP ~a mples \H' I'P (·omposPd 
1nainh· of cln · !IJ<Ii urP h Prh;Jg-e hom th e pl ·! ·\· io u ~ .~e<hOII " · hile in the 
~\ o1· eJ1tiWr ( 1 !J:I :! ) ~< l lli ] Jl eR old n 11 d 11 e,,. gTOIY( h '' ere pn·~e nt in appro~i
lll <~le ly equa l l lll<l ll litiPs , ,,·ith t\,e re:; u \( thal no inlpro,·eJ JH'Ilt in t l l!' 
p e n ·e 1d :lgc· !'Oli iJIO"i t io ll of t- he s :t l l l j) i •·~. in "Pile of li P\\. g r rl\\· t lt, ,,.,1" 
fo und . 

Un t he ot·her hand, 11 e ,,. g-nJ\Yllt pre d omi n;d P• l in th e ~amp l e~ fo r 
~\ O\'E' lll be r , 193:) (c·.f . Tabl e M in appendix) fo llo,,·ing upon dimai.i1· 
l'o n dition ~ 11· \iicll c;Jused thP remo,-,Jl of Lng-e CJll<llltiii Ps of ol rl g-mwt h 
from t he plot :; during Odober an1l fayoure cl 1·;tpi1l ne11· g-rmdh lluring
.\ o\t' lll ht'r ,,· jjh th P r esuli a lrea1.l y indi cal e fl. 

Frolll ..\oYe mber to FebntaJT pota sh flnd to f1 l esRer e:xt-enr 
c-hlorint> Yal11 es in ' l' nh le X clrop in. a m;mae r "imibr 10 phm;ph:1 te and 
fTlHie p r otei 11 . 
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'l'he lime, magne:sia an1 l so1la values i n Table X, while slJo,ring
appreciable \·ariations, do no! appear to be infi.uen ced to any marked 
degree by the stage ot maturily of t he herbag!' . Lime an d mag-ue,;ia 
t end to incr ease from :Mm·ch to July , i li ere<l ft e r ,;]10\Yiug decreuse<l 
values, especially during the 1nonths December a nd .Tanuary ' rhe n 
gro,~·t h 'n1 :> most H cti ve. l n t hi ::> (·onnedion thE' findi ug-,; of Riehanbon 
and associate;; (loc . cit .) are of interest . According to these worker~ 
calcium, unlike ph osphorus, potash and nitrog-en, is absorbed 
con tinuously through ou t growth and t he percentage in.ta ke tends to 
i ncrease " ·itlt t be dHelop ment of the plant. Furthennm·e, thl' sug-ge~
tion of Mas kell an<1 ~In son ( q noted b:-.· lticha rd:;oJt) that t he calc-ium , 
on ce in t h e ce lls of t h e p lan t i s ei ther precipitated or combined wi t.h 
t ifis ue in ;-;tH.: h a " ·ay Chat little remains in solnhon would explain the 
consist ency high Yalues obtai ned f m calc ium in the ,-amples from 
:Jian·h to J ul~- as .agairu;t greatly 1lecr easefl ,-,dues fo1· phosphorus 
p1·otei n and potassium. 

8odimn Yalue::; which are r e markably lo''" for all species except for 
t ll e ou tst anding ly h igh fi g ures for C J, lo ris .r;aynna, shmY very little 
variation from :March to Augu st. Yn lue::> clecreu~e during Sep!.emhe1 
and Od ober but i 111proYe again after good raiu,:; in :Xon' mher followe<l 
Ly a seeoncl drop in .Tanuar~- :end February . 

.Figure~ for crude :fi.ln-e i n Table X r emain practically constant 
fro m J\Iareh to September. A gradual r ise to a highe r level, which is 
main tained for the rest of th e lJeriod uncler di,.wu ~~inn , iu. December is 
indir a terl. 

The gene ral conclusions drawn from th e 1bta of t h e eleYen specie:; 
r eporter! on in t h e previous paper appl:-.· er1uall:;' \Yell to the clata for 
th e specie,; of g rasse,; under discussion . Briefly, phosph orus and nude 
prot ein values are deplorabl_,. lo''" as the period of gro \Yth a dYances 
l1eyond two months . 8odium v a lu es are gen er ally low a ncl t he possi
bili ty of being presen t in inadequate amounts to r production in certain 
pastures is su ggested , " ·hile all other ronshtuPn.ts detenninefl a ppear 
t o he prese11 t in <~bund n n ce . 

III. 'l'HE I NF'L U EKCE 01> FnEQUE:r>CY OF C-cTTJ XG OK TI-IE PrwnucT,.OK oF 

D11v ~IA 'I.'Tl'at, PuoSl'H.\TE AXD Cnr nE PnoTEl~ . 

.For t his p urp oHe t h e data for i he 1933-:14 ~eason alone ' '"ill h e 
oonsidered. The six-monthly cuts taken at t h e end of Febnmry, 1934, 
represent undisturbed g-rowth from the end of August an d are com
IJara ble "·ith the aggregate yields obtained fro m th e one-, tv.·o-, three- , 
and four-mont hly syst enu; ancl r esulting from g rowth <hui11g the same 
period of six months . The average perc-entage composition and ~·ield 
of h erbage obtained u nder t he monthly syst em of eutting from thP 
species studi ed a re to be found in Table IX earlier i n this paper \Yhil e 
similar data relating to the oth er frequencies of cuttin g· are giYen in 
Table XII . 
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1-'rom the data in T ables IX and XII tl re .aggregat e JWO< Inc tioJt of 
dry m a tter, phosphate and crU<le protein for the six m onth s Sept elllber 
to F ebruary under all treatments h a...-e been calculated a nd a r e 
prese1l ted in tabular for m belo1Y . 

Monthly 
cuts. 

Dry matter ........ 860 0 

P 20 , .... ........ . .. 2 ·68 

Crude protein ... . .. 107 ·0 

'l'AJ3T,£ :X.Il I. 
( )' i eld 'in (i ·ram s. ) 

T wo- T hree-
m onthly mon thly 

cut s. 0u ts. 

1347 ·0 824·0 

2 88 ·55 

115 7 71 0 

Four
monthly 

cu ts. 

1339·0 

Six· 
monthly 

cutR. 

1

1125 ·0 

·80 1 ·:3:; 

71 I I 60 7 
! 

~-- ---~- - --~~~---~'----- --~-~~~ 

In r espeet of dry matter prodnr-e <l t he re 1s n o J iften ' ru·e LwbH•eH 
t11 e h1·o- a nd four -lll on t hly s,n;t em ;;, ''"hi le t he singl t> lt<nTe;;t in 
l •'e bnwry sh01n a slightly lo1Yer yiel d t h au 11·a s ob la in ed u nder eith er 
of these treatm ents . 'I'he aggrega tE' y ield s of clry matte r UlHlel' t h e 
monthly and tlnee-monthly system ,; <He of a som ewh at :;imil ar 
nwg-ni tude but are only about 60 p er ('ent . of tlw weight:; obtai11e<l 
under the hYo- or four-monthlY sy st ems. 'l'h t> l o11· Yield un der the 
t.hree-montl1l,v system aftorcls adclitional eYitleu(' e "·ith r t>ganl t o t be 
intl.ue nce of the date of '· put tin g up " to h ay on t h e subsequent Jl l <~· 
cluction of dry matter. 

l~efereJt re t o Table XII slt o11·:-; t h a t t his ~YRtt> tn \Ya;; illi tiated in 
.1\'oYemlw r a tt.er the first g ood nrins for tl 1e c;e ;; ~O Jl. Grmdh actually 
oommeucecl befor e thi,; date hut b ecaUJ e ad iYe only lhuing ::\foyemheL 
'l'he effect of a defoliation during this m oni h ou t b e p1·olludiou of h a~~ 
in J a nuar \· under a bYo-m onthh· ,;y ::;tem ha~ been <l em nn;;tratetl by t1re 
result ,; gi~·en in Tabl e Y TI (~e"e Sedion 1). Jn t.he case mHler ·~ l:Oll

sider a ti on ilt e hay c rop was h;n Test ed a mou t h l ater , in Feln·u nr_,., 
but " ·as u eYerUJ Plf's,; i nftu eneed in a simi lar mannf'J' by i he btt-> p re
cut of ..\ oYember. 

\Vhile, as stated ahoYf' , th e Yielll of <h·,- lJla ltt>r nn <le r n two· 
ll!Olltltl\- sn;tem <loes not exceed th~l t ouiainabfe clllll er a fo ll l'-lllOill h lv 
syst em "tb ~ gross produd ion of thP e,;~Fntial n utrif'nt;; phosphatP aJt~l 
prote in under t h e former ;;ystew of cutti ng is g-reate r tha n unde1· :my 
of tll e m ore lenient tre:rtm euts , a fiwling· in agreement ,,·itl1 tllP ('011 -
clusions clr:rwn h om t h e <lata of preYi ou ~ season s disl'USsPcl <>:nli er ill 
t his p aper. The p ossibil ity that a sm allPr yi<>l<l will he c·ompP nsaterl 
for hy a better quality of t lw herhag·e obta.inN1 from n m or<> dr:lsli <' 
syst em of cutting during p eriods of f a...-ourahle cl imatic r-onrlit ions i,.; 
again suggest ed b~- t h e insign ifi can t clifff'r ence iu t h e gToss yi<>l<l ~ of 
pho;;plwte and protein u n der the m onthl y and hm-monthh- i'Ystf' Jlls 
of <·u t ti.ng (c.f. T:tble IT). 

GEN ERAL CONC L USIONS AND SUMMARY. 
The i.1n-estigah on '" h i('h h as been dealt with in t h is pape1· i s a 

conhnuntion of earliPr work ca n ·iecl on t i n 1932 on species of gr aASPc> 
g rown on separ at e plots and exposed to t h e sam e climi'ltic r-oll <l i t i oll~ 
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11hi le heing :mbj ec;ted to t l1 e fo llon· ing syst em of cutt ing : ~\ pod ion 
of ea ch plot IY :ls GU t at m onth ly iul erYaL , auoilwr portion of the p lot 
\Yas cn t a t t w o-monthly in ten·:cd s, a third porti011 at thrP P-HJOnth ly 
iu teJT;!I s, a nd so o n , up to b1·el ,·e mont lts. "·h en a ~ <t mpl P of hYel,·e 
m on thc; ' gro wt J1 11a s ta ken oft each ploi· . 'l'he gTa~s J'PS11lti ng hom ea ch 
cu tting 11·;1s 11·e ig hed \Yh en a i1·- iley and ~ <lll l p le(l for ana l.dieal puqJOses. 
T he con ~titue n t~ cletPn ni ne cl 11·e1·e enulP p rot(·•in, n u dt-• fib re, 
p h ospl10r us, cal ci um, polas~i1nn , n1ag ne~i mu , smli m n , :1 ud l' h lorine , 
" ' !ti le t he d etP nHi1l a tion of solnhle o1· ..;i ] i(·;l -hPP :1 ~ 11 11a ..; i nclud ed 
\oiY <J r d s t he en (l of ihe i1neshga tio n . 

!Jelai led 1lab J·eL!ti Jig' to :1 ll \ he c u h ol1tain Pd hom iJHllYi(hial 
-; p e(' ies h om }' Pb nmn, l!JT I, lo J<' p \n· uan·, l !J:I.J. , are tahnl:!h' 1l in an 
appe ud1 x . AYera gP \· :d uPs for all th e ·., [Wl' it·•,..; I' OnJh in Pd lw1e bern 
l' lw;;en ;t,; a bnr-; is fo r d i:;c; uss io n. 

(l ) U rn sses cu i a t m onthl y intenab :1re li ig!J p,..;t in Jl PITP iltag·e 
p !w ,.; p l10ru s :Inti n u d e pr ot<' ill n JJ(l lo11·e..;t i n JlP ITE' JJ\:q.n" nud t:• fibre. 
\Vi t lt d Pc rea se d heq 'ue 11 cy of l'lt t! in g· i h e n udt-• fihJT c< llll Ptd ri ses to a 
ma::-;imu m ;It m:Itu r i ty, 11· hile i he pho . ..;pho n h <I Ji tl ('J'l!d t" prnl e i11 
<·o nt en t...; d rop nw r l;ecll y to m ini m a in the o ld 1u:du r r lwrh:1g-~' J'llt 

prior tn t h e CO JIIlli PJ!t'eme JI t of ne11· gTO\I·t h i n t he follo11·i II f.!: . ..;e; I ~ OJI . 

C2 ) The <li ffere nt fre tpt e neie,; of t' u tii u g tl(J 11oi app r t>c i:th l,l 
in tiu en ee tlw limP a n d wag- nP ~i a t·o n \ pn\ ,; of l it e h erl J:Ig·P. 

(:3) l ) m ·e s pecies g ro l\'ll on t l1 e .-i< Ul le soi l and ex po . ..;ed to the ;;ame 
c:l nna tie co nd iti ons slto11· app recia hle (l i fl'er e uce ..; in minPral <ll lcl prote in 
eo nt <• n t "·h en h an·e . ..;ted after d efi n ite i n tPl'Y:d~ . P.g·. o nP uwnllt. 

(-±) Fludua tion~ in l he eh e1n ica l COllll iOs ilion of spceci<:s cui at, 
S<l.\·, mo nthly iu teJTa l s d u rin g t h e gTmYing se a so n <ll'P i.ndit·:dPd. T h P6e 
1·ari rdiu n s a re a tirihutPcl ma iiii ,\· to t h e ;;i<I[2e of grmY\h altain e tl hy 
th e ,; p peiec; a n d to t h e r ai nf: tll i n so Lira:-; i.t i nflupncPs lht-• ~iag·E' of 
gnm i h. 

()) H<1 i n fa ll i s t h (~ mo;;t im podan t Lidor gow!' ning· tl1P .'·ielcl 
hom l JtonL bl.v <:ul s . 

(U) Duri ng dry se :l ,;O Jis 11w ph o,;ph oru s t·o JitP n t of ii E> rh<lgP cut :1t 
mo nt hJv i nt e rv:d s t r n <ls lo hP Jm ,· . Al t h e ~ <I !l iP t i JIJ e t he JlPITPJlLigP 
.l illie is hi g h . 'J' he nud P protPin co n !Put d oes noi f!JliJP<IJ ' lo h'P 
a tl \·e r sely aftPei ed b y tlro ug h L 

(7 ) T il e p e ree nbge of m inera l t'•<Just il ll<'Jits a ntl ··nu le prolt•iJJ <Ire 
lo"; :1n tl crud e fibr e liigh tluri ng- seaso 11.~ of plP Ji til'u l ni ills. 

(S) Gn tt ing· ai lllOJdhl,v in ten a b i m pai rs t ltP rw r . ..;istPJl< \ ' of lllo ~t 
" lJPci es , PrnnLsetiun r: iliarc a )l(l C ynurlou dac t yfon lJPing· the onl .\· 
gras~es not Yisibly a:flecte(l Ly the seYere itef!tllleJJ!. 

(9) Th e h ig-h Pst y ieltl of tlr,v m atter i ~ ob tain e <l from pashll'b 
spPc ies by ('Ut ti n g :1t hnJ -m ou t hl y intP rYals cl uri ng- the gTo\\·in g se;1,.;on. 
Th e e\·id en ee s iiggest s thai " ·h ilP t h e YiE'lfl from fe\Yer cuh or a si ng le 
ha n ·est mny n ot b e m u ch sm aller the herl1age " ·ill clefi nitPl~· lw of 
Jow er nnt ri. tiYe va lue . 

( lO ) 'l'he ag·gTega tE' procl uct; on of crude protein cU Hl phospha le is 
highest by cutting at t wo-nwnthl:v i n te rYn ls. 

247 



MINERAL COKTENT AND l0E E DING VALLE OF XATrHAL PAS'lTUES . 

(11) The differen ce in nub·itiYe Yalue beh1·een h .erhage c:nt ~~t 
nwnthly an d two-monthly intervals becomes in signific<lnt <luring· 
season s of dry weather comlitioEs. 

(12) The dat e on 11·hich a system of cutting is initiated is £ou1Hl 
to ex er cise a cleterminiug influen ce on the prodnctiYeness of h erbage 
plants in t h e course of the growing Beason. The production of dry 
matter seems to be deyressecl by a first cut during t l1 t> period '"he11 
active growt h commenees . 

(13) 'l'he practical su ggestion whieh is a eorollary to this investi
g·atw n is t h at a n attellipt ~h ould he made to p1·eyent nai.nral pasture.:> 
from gTmYin g u nclist u rlJecl du ring tlte entire season if economie utili
zat iOn of ;;nrh nasture is t o be ma de. Pro1·ided t h e efi'ed s of p el'iodic 
cutt ing· are at- aU comparable with grazing by animal,; this object 
ap1;ears t o he attainable h .v follmYing a system of manage.tnent in 
which the pashue is grazed down at least om:e even· hYo months 
during the .active grmYing season depe1Hling, of course, on the pTe
vailing climati c eonclition s an(l the botanical composition of tht
pashn e . 
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