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^ t h o d u c t i g h.

The work embodied In this paper Id a continuation 
investigation begun In 1936, which was presented In tl 
of a thesis In part fulfilment of the regulations gov, 
t-he doLree of B.Sc.ion . In the University of the .Vitwi 
rani, In February 1937. The work Included in that pap, 
consisted for the most part of a mosaic of observable 
studies made In the field. It was a study of the varK 
types of secondary succession, due to various initial 
which are commonly to be seen In the Highveld area of 
Transvaal.

Once having established the outlines of the main 
of various types of secondary succession. It was deoid, 
confine :uture work to that type of secondary suooessl< 
which is at once the moot common and the most important

■ - 15South af'rioa - I.e. succession due to the cultivation 
virgin veld for purposes of crop production - and to f 
what factors were responsible for dictating that succe
should advance In the particular way It does. We know 
instance that in succession of this type, the ruderal 0 
Tagetee - Datura - etc community which Is the first to 
it appearance, is followed by a Cynodon - Eragrostls - 
stage and that the latter is In Its turn ousted by yet 
serai community In which .Tyj arrhenin hlrta Is the domin 
element. There Is, however, no evidence stating why ch 
should be so. ;t is true that acceleration of suooessii 
either natural or induced, may result in one or more of 
intermediate stageu felling out but, in the .uain, second 
s1 ocesaion follows a comparatively nlear-cut line of adi 
iha work whJoh follows was initiated with the object of 
discovering the factors which are responsible for oonflr 
the process of secondary fuooesslon to these definite 

of progression.

In order tv define the course followed by seconds



2.
succession upon the plough., U „d, ln the

has ceen found necessary to .epeat e certain amount c
sace put forwerti In 1337. Tb.s h«s t..n Con. Is o*&
provide e bcsle for Uscusslon of the present work.■ ■ wm ■  A , 

vsu.1 a. .-end. x ! as : een added dealing with the ^rai
olitnai In the Southern Trausvaal and North Eastern Oi
Free State
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v.eb.
ab.
f .al .

occ .
1 .000 .
V.occ.

very abundant, 
abundant. 
fairly abundant, 
very frequent, 
frequent.
fairly frequent. 
occasional. 
fairly occasional 

» very occasional. 
fairly rare.

;; t *very rare.
locally + any symbols above.

There may be various combinations of the above «; 
as in l.v.f - ab. ■ locally very frequent xc abundanl

' i
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The type of succession outlined here, occur* unlvers
in ~>outh All lea upon fallow lands ..iilch heve been repeats
ploughed md cropped Lor several consecutive years, have
seldom if ever een planted to a leguminous crop and nave
ne-r&r beau fertilised. Such lands cover large areas of t
i.ranovfial and represent a total loan tu the farmer of a n■
land and of potentially good pasture.

The plant lists drawn up below do not represent 
particular communities I have seen but are the essence oj 
three year’s study of a number of fallow lands In oil s«! 
of succession, in this area. Information gained in this 
has been put together in the hists below. Thus It must
be assumed that the plants mentioned in any one partloula
list will occur upon any one fallow land, however, the f
remains that all the plants muntioned in any one list hav
been seen upon numerous lands whose ages are approximate!

■ ■ ■ ■ id
the same. instance, any one of the plants mentioned
in the list 1. need not necessarily appear but la likely 
appear upon a land in its first year of tallowhood. Note
have been added upon those plants which may frequently
occur in a particular community hut which are not conside 
to be true members of it.

Secondary succession in this area can conveniently b 
divided into six main stages of progression:-

1. Ruderal Stage.
2. Primary Grass Stage.
3« Secondary Grass Stage.
4. Grassland Climax Stage.
5. Protsa Open Woodland Stage.
6. True Climax - Mixed Scrub Vegetation.
In actual fact, any stage may merge with another, tt

Stages 1 . nnd 6, are eo a rule, quite distinct



•:i9 3*,)rlty cf yj cut:. In t:. 1 a stage are Dicotyled? 
thaugh a :e* gr.r se, cc\r. :ll re annuals or l
enniale. The comnunlty may contain a large number of 
different species or may be composed of very few. when 
large number of species is present, the appearance of it 
co;:.:: mity iu ragged, due to the varying stature of its a 
In such communities, the gro-th is usually eeml-sucoulei 
nature and vivid green in colour. Where the community 1 
composed of a few members only, it takes on the characte 
appearance of the •.or in ant species and is more uniform 1 
appearance - e.g. an even, greyish-white appoerance whea 
composed of jnarhalium unduletun. In both cases, thou** 
onth may be vigorous onse and foliage very heavy, t
total basal cover is very small indeed . The basnl area.
estimated by the List %uadrat method, (described y Kurr
and Glover, 2. 1935) fells between */: end 62b (*T^. van
Hensberg, 1939). The plants rapidly cover a lend after
has been allowed to go fallow. The members most freqvien
found are marked with an asterisk. The most Important
members of this community are;- 

Aitern Wither* repens Steud.
■

oco. - l.v.ab. *
^yaranthus Thunberaii Yog. Oco. - v ab. *
Argemone mexlcana linn. oco. - v.ab. *
Ascleplas frufclcose Linn. oco. - ab. *
Bidens ollosu Linn. oco. - v.ab. *
Chenopodlum ambrozoides Linn. oco. - l.r.f.
C . album Linn. oco. * l.v.f.
Ghlorls vlrgeta Swartz. oco. - v.ab. *

Conyza ambigue - Ceeati. Posser
& Glbelll. ooe, - v.ab. *

Corrigiola littoralis Linn. ooc .
• v f

Cosmos biclnnatus Cav. l.f. - v.ab. *
Cycerus esoulentus Linn. l.v.I. - v.ab. *
Datura stramonium Linn* oco. - v.ab. *
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Datura tatula Linn.
Digltarlo horlzontalls .
aieuaine indie* vaertn.
Erigeron cercdemia Linn.
auryops transvaalensia iJLatt.
Dnaphallum undulatur: Linn.
Gozpbrena globoaa Linn.
Ha 1 i o.ur y a urn a rt:y ro s p h a a r uai D.C

aurea-nltens 3ch. uip.
H. caes^ltitloc 3ond.
H. callloowun Harv.  
Lepidimu linol^ag Thunb,
Lobelia decl. tans Sond.
L. rosulata S.Loore.
Lotononls folloee Bolus.
..idorella anomelo Steetz.
H . Hottentotioa D.C.
Oenothera biennis Linn.
Oldenlandla a.iaty^olca

(Hoohjt.) i.. Schun.
Panloum laevifollun 'ieok.
Physalls minima Linn.

oleracea Linn.

- v.ab. *

- v.ab. *

Hr

- l.ab.

t ortulaca
Schkuhrla bonarler.sls H.& V. 
Seneolo laevigatas Thunb.
3. venosus Harv.
3etarifa_S£.
Solonum oa;ense Linn.
3. sp.
L>ermaooce dihraohlata O h *** .  

Stoebe vul. arls Levyns. 
TB,;etas :ulnuta Lam.
Tragus herteroulanus Schu.lt. 
rrlbulus terrestrls Linn. 
Iroohlos helopus Stapf 
Ursine a anr.ua Less.

' W. H SE
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'jfanlenlxirgla undulhta A.D.C. 
Malafridt deiisiflora Rolf* 
Xanthlur; strumarlum Linn. 

aplnosiua Linn.

OCC. - f.f.
aco. - f.f. * 
occ. - v .ab. * 
occ . - v .f. *

Several epoxies mentioned above are not believed to be 
true members of the Buderai 3t»ge, although frequently found 

-^■ Suryo^s tranavaalensls truely belongs to the Grassland 
Climax Stage and is only found here by reason of the fact 
that its teberous root system is small enough to escape 
being harrowed out of the land. ’lallchrysum anreo-nitefî  is 
believed to be in its true position Jn wet or very moist
areas within the Grassland Climax -.Tunity. This applies

m W ,  i m ’m
also to H. oblllcomum though it appears to have a wider
of habitat than II. cureo-nltena. Lobellf deolpiens and
L. rosulata also favour wet areas. Both these appear to be 3
plants of a truely secondary nature since .though they oeeur
in Purple 7eld, they appear to do so almost exclusively in

...the presence of disturbance and surface water. Glover*s 
observations (1937) seem to bear this out. I.otononls fol 
would appear to belong to the grassland Climax type which 
suffers moderate disturbance from grazing animals. It is f 
doubtful whether it would survive beneath the heavy top- 
hamper of undisturbed climax grassland. Oenothera biennis 
does not compete successfully with a heavy growth of ruder* 
and is more frequently to be found in the Primary Grass St 
Seneclo venosus appears to be a member of the Grassland Climaxj 
which tends to be spread by overgrazing. It is certainly 
not an important element of the Buderai Stage., Gtoebo 
vul, arls has in some cases, been found to occur quite 
frequently amongst members of the Buderai Stage. however,
it persists long after the death of elmost dll the nth#?
plants in that stage and its rightful position appes.-s to 
be either in the Primary or Secondary Grass Stage.1 It has 
been seen in both. The true position cf the grass Tra.tua
berteronlanus. would aeem to be in the Primary Grass Stage.

  “  P B
...



found in ell stages of succession from the Budersl Stage
the Grassland Climax. Its truo ;osit ion, however, appear 
to be the Secondary Grass Stage or In Climax Grassland wh 
is dlatuiLed suf11ciently to keep down the heavy choking 
lanper. Some of the more hardy plants such as Aeolepias 
frutlcoas are true members of the Rudnral Stage but ere
frequently found surviving into the Primary Ira-a Stage.

The stage as a whole, does not usually last much Ion
than two years, very seldom more than three years. Yhe
treatment It obtains determines the length of time it wil
ndure. If for example, the community is entirely protec
it is likely to last longer than usual. If on the other 
severe trampllr g occurs ruderal types will quickly diaapp
and grasses, ;ortloularly Cyuodon deotylon. will take tha
place, (van Pensberg, 1939). Cnee estetlis as
vegetation never loses its grip upon ‘lie land unless the 
ground is ro- loughed or cultivated.

2be Primary Grass Stage consists .Tieinly of grasses, 
though various non-grasses appear with them. The non-
grasses, however, are not important members of this or of 
of the succeeding communities up to and including the Gra 
land Climax Stage. (See Hurray, 1934). The percentage be
cover is frequently high, ( \ to the , redo ilnanee of the
prostrate Cynouon deotylon. Hurra/s figures (1934) show! 
che mean basal cover in this type of veld is about 10.2, . 
This seems to be very low but is explained by the fact th 
thrustrain of Cynodon dactylon occurring on the partioula 
area quadrated, had rather an uprigi S habit. It was foun 
that Cynodon deotylon made up 31*77% e.* the total basal
area covered by the vegetation. & e figures for mean tot
basal urea of covor would not have Teen so low if
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quadrats had been listed in other areas carrying the same type 
of vegetation. In contrast to .he Ruderal Stage, the majority 
of the plants are p erennials M f h l s  fact ensures the compere- 
tive stet ility^for a period of several years. The general 
colour of the type is usually much lighter than in the case 
of the Git. aland Climax Stage. It is general?y ragged in 
appearance, due to the pr-aonce of both prostrate creeping 
forms and erect, tussocky types. If, as sometimes happen*, 
the community contains a high percentage of one species,

.Y  4 -

the jprac' ace of shorter grasses such as Srugrostls chalcant 
wynodon dactylon is masked and the community assumes 

even,unbroken appearance - e.g. as in the case ox an inf** 
of ^.ragrosUs curvula whose flowering culms and foliage a 
carried at a comparatively much higher level than taose of

, ■ 2  m  I T n P I F
jSragrostls chalcantha and Gynodon dactylon. X number of 
plants found in the Ruderal Sings are still present, tvoug]
■ ost of &&&##, such as ^oleplas Irxtlcosa soon die sway.

The most important constituents of this st»se have bei»» 
marked with an asterisk. The order in which succession 
usually takes place is indicated by the number next to the

1 X T  aplant - e.g. i.'o.l signifies that the plant wee the first or
among the first to ma.<e its appesrunoe.
Grasses:- --------

Aflstlde congesta R ̂ .S 
Chlorls vlrputa Swartz
Cjnodon dsctylon Steud. 
ii.leuslne Indice Gaertn. 
gragrostls bvizoldes Sees.
£. chalcantha iiees.
2. chloronelas Steud.
S. curvula Sees
2. gu..miflua I.ees. 
c. nebuloab Stapf.
£. roVJsta Stent.
Perot is indlce (Lion.juuntz©.

oac. - v.ab. *  1 .
, , 6 Looo. - l.f. X.

ab. - v.ab. * 1.
occ. - l.f. 1.
occ. - f.f. 1.
occ. - v.f. * 1.
000 . - v.ab. * 2.
occ. - v.ab. * 2.
000 . - v.ab. * 2.
occ. - l.v.f. 2.
occ. - l.v.t*. 2.
000 . - 1 .ub. 2.

'

*



Pqgonarthrlfc scusrroaa (Lioht.) H l g  ooo. 
M t o Alytrua rwpena (willd.) G.E. aubb.

- f.et

Sporoba.Ius indlcus k.Br.
Irag -s berte ror.itnus Sohult. 
Xrioliop.-iui ̂ ,;randi<.-lu: ils

aou-i .russt.a: -

A^cleplaa fru'jcjeb L x n a .
Euryops tr^nsvgj&lensis llatt. 
JellcbrysiL'n aureo-nltens Sca.GXp.
ii. oue3pltltlu.-t Bond. 
xl. calllcomum larv,
Iiomoea luthyoolpos Hall, 

i^_S£E-
vuaticla anaKallajdea T .And era. 
Lobelia declpiens Sond.
L. rooulata a.^oore 
Lotononla f‘ollo3a Bolus.
..idorellfa anoiiiala Steetz.
I.. bottentotioa B.C.
Oenothera biennis Linn. 

Oldenlandle. aaqty:..bloB Linn. 
Oxulis aetosa X. .«ey.

Tgopln.i eo nltophyi I urn X.&. Z. 
Seneclo venoKUg ..arv.
3i.eraacocf dibran'ilbta Oliver. 
gtoebe vul. arls Levyna.
i.'ohlenbergla undulata A.B.C. 
w^lufrldb denalflorn hoifa 
ainn.b .auolflora Linn.

occ. r.&b.
. sb .OCC .

000 .
occ.

occ.

occ.

occ.
oce .
occ. - f.

CO

Ooo. -
V.OQC.-
0 0 0 . - l.f.f.
ooo. - l.ab. # |
ooo. - l.ab. 
oco.
coc. - f.f.
000 .

...any plants noted above do not actually belong to the 
Primary Jrass Stage but have survived from the previous ate 
rheae, with t .e excej ̂ ion of si’eo*'* which continue to flou
ish until the Grassland Climax Stage ace Lcen reached, sre



ol little Inportanoe end ao die away. The following spec 
fall into this category: Aaolepias fruticoss. -laris vi
and alcuslne Inllsa.

Though Qznodon dactylon ia found in the Secondary Gr 
Stage, I believe that this stage is its true home. It 
thrives best on loose exposed soil in the absence of comp 
ion and is essentially a re-olai: er of potential "tad lan 

hragfostis biizoldes and 1 . ohalcantia continue to 
Grassland Cline % Stage and will be discussed undsr that 
ing. roffice it to say that 1 consider both these grass#

1 1 1 X 3to be true members of the Primary Grass Stage; as ere all 
S. ohloronelas, Z. curvula. E. gummlflua. $ . nebulosa 
K. robust a . Perotis Indioa. Po,,narthria 
iadious. Tragus M ^emeeus and Trlohonemre grendlKlunis 
also typical constituents of this veld type. Khyncel] 
repans. on the other hand appears to occur equally frequi 
in this type and in the Secondary Grass Stage. It la ga| 
difficult to assign it co on'/ or the othor group of plant 
and I venture no definite statement as to its true positj 

a other than to say that it belongs either to thy Primary 
Secondary Frees Stage. As it is^reletively short grassg 
compared with ilyperrhenia hlrta, it is probable tnat it 
uelongs to t . ■ Primary ..raas Stage. Observations made on 
low lands in the ilekpoort area indicate that it probably 
belongs to the Primary Grass Stage.

The non-brasses ^re all relatively tmimportant. Mil*1 
figures ( : . how that'the total area cov?.<d by vegeta**
only 18.5^^ represents non-grass types, of which 3.64,* 
consisted of various species of the Oyperaceae. Suryope 
tra-.svaaleasls. lollciirysuo aureo-nlteno. a . oalllcomum, 
Lotononls follcsa. Oenothera biennis and Seneclo venosus 
all been dealt with under .anagraph 1 .

h ldorelle hottentotlca and i.'. anomala appear to exis 
chiefly in this T,rlmery Grass Stage end in locally diwtur 
areas in Grassland Climax vegetation. Ol&anlandla e isty.i



probably thrives best in this Primary Grass Stage, especial:

where Gynodon dectylon has not gained too great an edvanteg.

over other constituents. OsaitiB setosa - a very small semi 
succulent olant-thrlvee In spaces between tussocks of grag- 
roatJLs. Pelargonium aconltophyllum is iuit* frequently 
found in this stage, due to its probable ability to spring 
up from tuberous roots, a string of tubers is attached to 
the base of the ste... which are likely to give rise to seper 
new plants. I am in doubt as to which community it really
belongs. It thrives well in fallow land but is elan found
in Climax Grassland, though not to such an extent as in tki
stage. It la a true secondary type and though It occurs In
the Grassland Climsix type, 1; la probably best placed in 

m 5*ce»4wj
the Primary,Stage*. Spermacooe dlbrachiate occurs in local
abundance in this type. It s difficult to aoslgn It to
either the Ruceral Stage or \o the Primary Grade Stage

$5.iowever, it seeme doubtful whether it could compete with
tall ruderals of dense folia,;® and may conveniently be pet
in the Primary Grass Stage, though even here, it tends to
colonise only those ereas where the ground is comparatively 
iree of Gynodon dectylon - e.g. such areas as very shallow 
furrows, where slight erosion has occurred.

tllow
H K  ■ 6

Gtoebe vulgaris seems to belong rightly to the Primary
Grass Stage and is most frequently found with its constituei

Wahlenbergla undulata may possibly be a true ruderal 
type but It most fr uently occurs in areas of local dis­
turbance amongst members of higher stages. Walafilde densl 
flora also seems to fall into the same class as Ishlenbergli 
Zinnia pauolflora is most frequently found in areas of 
local disturbance in the Primary Grass Stage.

The Primary Orars Stage described above may endure for 
( a period of time varying approximately between S and 30 
years, depending upon the nature of the soln upon which it 
exists ‘md also upon subsequent treatment. >or example, 

areas suffering constant disturbance from grazing animals
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wo-Hd remain under this type of vegetation until such dls- 
turbance ceased or diminished In intensity. On the other 
hand, old native kraals have been observed on ^asvoyelkop 
(tear JoL-nnemL.rg) and on tie Gatsrand, ich still suppo 
a vegetation oonjlstlng almost entirely of gynodon daot 
The soil In these cases is pure humus. The kreals have n 
been used within living memory 30 that in isolated Instam 
such as this, the Primary jrass Stage may remain in posset 
of the area for a period lasting up to 100 years - or moi 

The transition to the Secondary Grass Stage probably 
takes place gradually, on the overage after about twelve 0 
fifteen years.

2. 3aCu.,WJRY GkASS STAGS,

The majority of plants in this stage is raso* tn
■  ': 2  a^HL. 1 -■there are ect&mlly more species of non-prosses. is befo

1 1the non-brasses form a very unimportant portion of the 
community. unfortunately, I can supply no figures stati 
the mean basal cover of grasses and non-presses. It la 
quite evident, however, that the non-grasses form a very 
smal) percentage of the total basal cover.

In aarxad contrast to the smaller gresae". of the Iri 
Grass Stage, the dominant ;ressea of this community re t* 
erect, tussock forms. The dominant element, ^l^ar/ieni#
occurs in scattered irregular patches of extremely dense, 
growth. It has seldom teen olserveb to completely fill a 
larpe area. Die general appearance ir t’.us very irregular 
The B; aces ’ etween ti.o scattered c , s re frequently lar 
in extent ■nd allow other less rot »t members of the commu 
- and also Primary Grass Stage constituents - to obtain a 
footing. The patches of ..yuarrher.lo ’lirta, combined with 
certain amount of Thoneda trlandra. give the 00 munity a 
rudwy, > rownlat tirje, especially apparent it. winter month 

An immediate result of the invasion of the Primarj Gz 
community by plants of the Secondary Grass Stage, is the



extermination of some of the smaller species. Intole 
grasses such es Aristida eongesta frequently disappear 
before the advance of the Secondary rrass Stage. If,
'' i S e £ j - i t ' ' 6, — W  gBNThowever, they are still present during the period of tr 
ion,they are very soon crowded out of existence, partly 
increasing ressure upon uvaileble s^ace hut also throug
arked reduction ;’.n available light. m

fhe most important plants in the community have be 
marked with an asterisk. The numbers opposite the names 
give the approximate udSer of their appearance.

Em
Grasses

Aristide congests
Cymbopofeon excavatus (Hoohst.)

Stapf.
Cynodon daotylon Steud.
£rbL,rostl3 ; ri/oiriee hees 

B £« chain ..ntha Maes.
5. ohloro elas Steud.

M  B I6. c urv ula Bees.
2. netulosa Stapf.
deteropogon coutortus Linn
liyparrhenla hlrta Stapf.
fogonarthrla squarrosa (Lioht.)

Pilg.

v.ooc.

occ.

V .000.
ooc. -l.f.ab.
oco.
000 .

oco. -

ooo.
■ rRhyncel^ I. ru . repens (f xl Id . )u .B. ..ubb . ooo.-l .f .ab.*
■

Sohlxachyrlum aamlberba Naas 
Themmdi trlandra Forsk.

Bon-grassea:-
Callllapla leptophyllr Harv. 
Caaeia mlmuaoides Linn. 
Dlmorphctheoa speotabilla Sohltr 
Briosema oordatum E.^.ey.

▼.000.
000 - l.f.

ooc.
00ft. - f.f. 
oco.
V .300.

B . transvanlensls C.Z.Loss (ined.) v.ooc
Gladiolus crasrlfdllus Baker 
unldla oaf fra haiBUf.

V .000. 

V .000.



Helichryamn caesnltltlure 3ond.
opllloonu.-n i’crv.

... leiopodlum D.C.

..yvoxla l-.ou. eri :ooxe.
I. ri_14ule Sa':er. 
i&Glgofere. blbrlda N.&«Br.
Iponioea a;.3 .
Rustic la ana -aUcldes X. JLndera. 
Lotononla foliosa Bolus.
Mdor^lla aro ale St etz.
N. hottsntotlca D.C.
Oldenlandla a aaty nkloa Linn.
■ielarsoniuni aounltophyllu : 3.& Z. 
Pentanlsls vaflabllls Harr^ 
Stoeba vulgaris Levyna.
Vornonla Lraussll Soh.^lp.
.Vblafrlda denslflore Rolfs.

000 .
003. - l.T.f.
V .000.
V .000 . - 000 .
V .000 . - occ.
V .000 . - ooc.

000. - f.
000 . 
v . 00. - l.f.f
V .000 .
ooc. - f.f. 
ooc. - i.f.f. 
ooc.
ooo. - l.ab.
V .000 . 
f.000 .

The position of Arlgtlda congests hoe already been di
seed in ; urn ^ , .b excavatug Is a true o;spJ

of this stage (3).
m  &  #A fact whloh bears out thle statement Is that Tvhen

311 ax iracsland (x.loh is the r,.. .• ‘ tare In the success lo*. 
is overgrazed, one of the first cresses to appear is Cymbc 
::o/.on excavatua. (If however, overgrazing is too severe, 
succession ■ r; thrown back to the 1:1 ary rasa "lags, vltfc 
Gynodon daotylon dominant.) The appearance of Cymborogon 
excavatus in overg^nzed natural veld has frequently been 
noted in ex:erinentel areas and In the field. Certain ex 
mental plots of the CO, DO, £E series at Franken’vaia, whi 
have been overgrazed for one end two years respectively a 
then protected, show this very well indeed. Isolated tus 
of Cymbonogon exoavatus and Tae.»eda trl&ndra are very not 
able among the regaining Climax grasses.

C-/nodon duotylon, Erm.rnstls ’ rlnol_des, _^ohel£anth 
£. ohloronelas, IS. ourvula, Z. nebulosa, rogonezi trie _3_q



and Rbznselytrom re;,enS are truly members of the stage 2,
but ere well represented in the spaces between clumps of 
yi-irrnenih ;-irtn. Sra^rostls '- /i jldee end 1. cheioLntb

are further dealt with under 4 .

iifAbropogon con tortus, which according to ..'array’
figures (192:) occurs very frequently in Cilaex Grassland
j.n my opinion, e member of this Secondary Grass Stage.
Goinparisors crown between list paadrat figures of Scots s
-.urray (.̂ urray 1934) and thooe of Glover and Hose Innes . __
(clover, !. 1937)^00 ^he same quadrats .strongly support

Iview. The quadrats were laid out in moderately razed 
• la (seie grassland Climax) in 1933 and wera protected ft 
t.iot time onward. The Scott- urray estimations w're made 
in 1933, the Glover-Rose Innes estimations in 1936. A 
comparison of the results ooteined show a marked decrease 
.ieterofogor contortus under control conditions, In 20 
quid rate the average ras 1.72,t in 1933 a
~ contortus has thus een reduc. 
oy well over half its cover since 1933. The percentage 
cover In this instance is estimated us e percentage of th 
total area possible to be covered, not as percentage cove 
of th*> area actually covered by vegetation. The figures 
have been much higher if calculated on the latter basis. 
Observations on other completely protected areas fully sub 
tanticte the statement put forward above. HeteropoKon 
contortus caraot exist in competition with such rank, tel 
t t.MSOO. ( rasaes as rrachyi ogon plumosus. "’ristac’iya hlapl( 
T . it' h.:annl. Urelytrum squarrosum. Alloteroisls semlalatc 
AndronoKQn amplectens end other trus constituents of Oil 
Grassland, under conditions of complete protection. On t 
other hand, it thrives in fallow lands in the Secondary 0 
stage or succession, provided that it is not situated 
immediately next to ./yyarr iHnfr , irta. Old fallo -s in thi 
stage of succession, near the laboratory at Franrenwald, a 

an abundance of heteropoaon contortus.



^aeda_trlandra which has already heen mention 
siwove, in conjunction flth the lohaviour and true ha 
of _exoavat>:s. Is a grass ,7:.one ??,* torn
si.T'ilar to theh cf ^eteropo on contort,:* 3nd behave a
the sene way,though It is not necr i so abundant In 
Grassland. It occurs in the latter stage only in con 
oi local disturbance (e.g. round the edge of tenaita 
ant. ear holes) t.nd moderate overgrazing.

»  .___  .1 . . :<• ij'.erbe. o<
sesy sparsely and appears to prefer such sites as old 
and rocky outcrops (Glover, 1. 1937) Bose innea, 1. 
to open veld In any stage of succession. 'owwer, 1
occur In t. i stage (3) enc 1 ocelly in Climax Grasale
sites ■•-hich si ow signs of re ote disturbance - on old
tracks for example. Observations made on old roads
SohlzaohyrJur. semlberbe intermingles with such gras; 

~ W  kr>U
.iyparrhenla end Cymbopogon excavatus - both members
Jecondery Crass Stage on fallow lends. For these re# 

as been ; - ed in the above list of Secondary @ 
Stage plants.

Of the other non-trass species, none can be said 
of much importance in the community as a whole. The
noticeable point is the appearance of several species 
to the succession, some of which have affinities with

species are Callllepls laptop
3*0*1* ihlmusold'Sg. Dlmorphotboca speotabl.lls. Lrlose 
cordatum. E. tr nsv&elcnsio. Gladiolus orasslfollus. 
aal'fra. .lelichr, sun leio, odium. Hypoxia Booperl. 1. r 
idlgofera hlbrldc and Pentonisle varlabllls. Hypox1 

Boo per 1. H. rlt, idula and Gnidle caffra ere all true C: 
Grassland members. Callllepls ] o/tophyllti. Cassia ml
iGltaorphotbeca s..actablll6 and Gladiolus crasslfolius

— — -*****
found in slightly disturbed,;nd also, though perhaps
frequently - in ftndisturbed Climax Grassland. Tne fi
three nf these favour ground which has been either pie

m



51StUrl,<"’ y eraZlne »»110 
• ¥ " ’ t0 tSnve l,tt”  m  noister alt,= , ,bl,h
suffered a o.rteln Is ree of dlsturrenre.

Of the :a siring tents, .ellchrysu, ra..,,it,,,,
to have found the limit of Its advance. It Is a ,ro.tr.t. 
Jlsnt, looking nru.h like a flattened pln-oueblon and o.rt.lnl,
oennot and does not compete ,1th the tall rank grasses of
protected Cll.-rai vraaoland. Hellchrv.um aar.o.oie... 1 =
lound in moist sites in Climax Grassland, often in the
,re ence of slitjht disturbance. Its true position is probably 
with other plants Inhabiting wet areas which hare been die* 
turbed. xellonr. snm salllco does not appear to advance
further than this stave in the succession, tc which it
probebly belongs. Justicia anagalloides occ rs|nClimax
Grassland under conditions of moderate disturbance but I

believe its true p.>siuion̂ ire with the members of the
Secondary Grass Stage. In a community such as this, it is
able to thrive in speoes " atween j ntohes of dypan enla
where the vegetation s not dense enough to kill off its
, rostrate runners. This also may apply to the specie* of

1 M  1 9  H I  ̂  1Iporaoea. I have not Investigated the root system of j
anagalloldes but the ’porno a s, ecles generally have e tuberous
root system of very Ifrge proportions which would enable the
plants to survive In Climax Grassland in conditions of
complete protection, for a considerable period of time. I
am inclined to doubt, however, whether their long un-rooted 
runners would be able to maintain the Intense struggle for 
light end existence itself, in competition with the tall 
rank bunches of Climax raases. Stoebo vulg&rls does occas­
ionally occur in locally disturbed areas in Climax Grassland 
tut tht Secondary Grass Stage &e erally seems to be the 
limit of its advance. This is clso probably true of 
«ulafrida danslflora. It has quite frequently been observed 
growing in undisturbed Cli iax Grassland but the plants did 
not appear to be robust or particularly healthy.



WuDSLAirp 9LL. i.r

At srankenwald and over extensive trees of the Highv 
region, this type of eressveld exists on dry,undulating, 
country. The community consists largely of an open cover 
of tall, er.et tussock of rasa, in spaces a%ong which 
ure scattered nu-^rousi non-grass species. The grass foil 
does not as a rule stand higher than 1 foot from -.he grol 
though t e flowering cul is ret ch a i.eight of 3-4 feet. ? 
total tasal cover is poor. array’s figures (1934) show 
that on the average, it does not exceed 20 ,̂ though in so 
cnses it rises 10 as high as 25  ̂ of the total fround surf 
The non-grass types, though often conspicuous when in fiv 
do not form an important part of the community. These pi 
represent only 0 .1,2,* of the total area covered by the veg 
atlon as a whole.

The community vhen undisturbed, presents an even, 
geneous, unbroken appearance with none of the irregular! 
of t. t other co . .nitlea .̂1 ready described . At irankenwa] 
it has become known as "Purple Veld", due to its oheracte. 
tic purple colour during the flowering period. In winter 
community as same a •• drab, yell vr  i sh-broux appearance. Thi 
species are frequently very coarse, particularly when pro­
tected and ere often very hairy.

Irlt

The Purple Veld species are apt to undergo slight chi
The resawhen the veld is r razed or oca.>io;.ally burnt. Tne reasoz 

is that grazing and in particular burning, prevent the 
tussocks from beeoring rank and the debris of previous see 
growth from choking the . lante ond seedlings. The spaces

,
■etweon tussocks ere ept open and re frequently "llled L 
grasses of a secondary character. Apart from keeping the 
spaces open, grazing has the effect of giving stoloniferou 
plants such as Dlgl carlm trici ol 3,-Holder , room to extend . 
Temporary relief from the burden of dead foliage and flowe 
log culms, also provides smaller grasses such as ..racaier 
serrate with the opportunity for growth. Burning hes the



..a. cen.rel effect -ut le apt to ^

trlcLoiagnoieaa has teen observed to suffer fro 
xbe most iwportar/; species occurring in w i s  gresele

Cxlsuix or "Purple 7*ld' Stage have been 1; sted below, 
species which are considered to be members of the undiet 
Grassland Jlimax are marked with an asterisk. The appro 
order of their appearance is indicated by the numbers opp 
the vpecifio names.

Grassea:-

Alloteropsis senlalata .iitohcook. 
Angropogon amplootens hees 
Maohlarla serreta (S reng, )Stapf. 
Pigitaria trioholaenoldea Stapf. 
Dlplachne biflora Hack. 
jlionurus err.e iteus Hees.
Gragrostls lrlzoldes i.ees.
£ . chalcantha hees 
.'lurpcculoa falx (Llnr.f.)&untze. 
aeteropcgon contortus R. & s. 
Lvphacme digitate Stapf.
Loudetla simplex 0.1. j.ubberd. 
^ococymblu-. oeresslforme (LleesyStapf 
ir'br.icufli natalense .-.ochst 
Rhyne€lytrun netifcllun Choiv. 
Sporoholua flabriatus hees.
The leda trlendra ForsK.
Traohypofon iQumosus Hees. 
frlstacbya hlspida (Thunb. )Schu
I. Rehzi.annl hac^.ex Schinz.
Lrelytrum suuarrprur. ack.

itOn-Krasses: -
U. SorJAoalycha anyust 

A. cax*eronloideg 3%,II. 

Albuca vachyclamys Ltiki-r. 

leplas atelllfeia Sohltr.

ooc. 
ooc. - f.f. 
occ. - f. ' 1 
occ. - f.
OOC. - f.f.
ooc.-f.

I  occ.
occ.-v.f.
000.1 ?.f.4
Bv.ooo.
1.uoe.
V.OOO.-l.OC

OCC .
v.oco.
OCC .

-cc .

V.occ .



Aacl»y las a-raa S«WN.
Aster harve -anus 
bablena hypa^-ea Lurch.
. ~clua obovatug var. . ,2 _ r.
^erkiieya autulata derv,
Lojusla acaora Preel.

leptophylla erv.
Qwcgla r.ii usoidas Linn.

Cj^onentrsn »H-,hrlt e  (i.alv.) h.A.e. # . « „  
yuouals hlrsutla 3ond.
Ojanotls nodiflora uunth.
Cyj>->rU8 UQJipaotua Lea.

C.._coapactU3 Lam, var. flavlsslaus C.B.Cl. 
Dlanthuj aoolensls Williams.
Dlcoma anoaela 3ond. 
g_^ geyherl Send.
Dlaor,r iotheca s - ecte111 ia sohltr. 
glepaantorrhiza, ele ■..ar.t ina (Lurch.) Skeels. 
griaseaa cordatu . 3.L ey. 
g. traasvealensia c.k./n.* (ined.) 
guphorbla striata Thun’j. 
g. truncate K.g.ir.
Qazanla >y,r..̂ La Sond 
Gerbera pllosalloldes Cass 
Gladioli,s craaslfollus laker.
G. edulls liroh.
Gnldia jaffra Kelar.
G. oapltata Linn.

:\

' - "

G. f'.raussl&na Lelssn.
G . ilcrooepii&la ..elan. 
uaplocarpa sca^oaa arv.
Ler .annla lacclfolia Szyss. 
..y;erlou aeth joi ioua Ihunt. 
.iypozls ridldula : a<er.

Atoo. eri oo: i.
Indlgofera hli rlda .i.L.r.

. . .  .1 -•»

' ' > < ■  - '

♦ t

■  ;
! H- . '. . : v



lotoaonlg foliosa Lolua. 
yso^yatifcaa ryg/,i*ea

felardcnlua Qoonitoph»liur- ver. anaustlsectuu 
Pentaalola vurlel llla ..arv . 
jPeueedagujm ;.ia&aj.la-moatanuia 3ond. 
l£ol'Jt*la eoyaslnloa B.Lr.
I. gr&cllwnta _urtt Davy 
gr.otea hlrta Klotzoh. 
hajhionacme dlvarlcata He i t . 
goablosa acbhemlfolla S.& Z. 
aellla lunceeefolla •aker.
S. ov&tlfolla Baker,

uiith.

Bececlj ooronatus haxv.
7 3g. serra Sond.
3. 8U0CO3Ug C.S..-338, 
fl. venosua Hart.
Sllana ollverlaua Burch. 
B jphenostflis  enguatifolla 

& tr lg e  elegana iienth. 
raphroaia aurantiaca R.G.i:.Young. 
Yulbaghia leucantha Baker.
Ur/,lnee .nultia. tosa ukor. 
Varnonla . rauasii Scb.Bip.
V . aonocepiiale H a rv .

Ualafrlda donelflora Rolfa. 
Zizyphue ze. berlenu Sond.

There la so ;e doubt about the real position of aone of
the t rass' species, narked above as true Purple Veld oonstlt 
uenta. Ll.lt.ohne llflora. though It la found scattered
fulrx/ frequently at or.g Purple Veld f.raasea, Is a delicate



leef«d plant vhosm helglit compared with suoh species as
ira o j ^ c a  and Urslytriw .ouarrom., lB co ,^ra
aoall. nor Is it a robust type. For these reasons, it 
a.em, ll^ly that It would not oxl.t in competition with 
robust Purple 7eld passes for any great length of time 
under conditions of complete it ion . *. ■ ,

tnlr view. Unfortunately no work hoa yet been done upon 
root system of t h U  species.

.. L ^S - - - r.lii?.,., to for a Ion, time !• een re, rrdeu
a true vurple Veld type. Observations in completely pro 
teotod areas, however, show that it tends to he crowded <- 
J* e%-stence by Its taller, overbearing associates. Obs 
votions made by Altone (Altona 1939) while studying the 
growth rythm of crachlarla serrata in the 193?-;° and 19 
seasons, show that several plants of Brachlarls serrat. 
narked for measurement in the summer of 1937-38, showed 
definite deteriorate >n in the totul t.mount of foliage ou 
for.h in the tu rer of 19jf -39, under conditions of compl 
protection. On tne other hand, similar plants growing a 
feet away from the latter, in on area which had been burr
but protected from gif.sing animals, were growing eonperl
vigorously. The plants in the burnt srea were of courea 
free from the choking burden of taller foliage around the

llOn the other hand, Praor.xt.ria serrate is known to have a 
large, deep root system (see Chart Jo. 14) well fitted to
compete with those of the other Purple Veld grasses. It

"

will be noted, however, that part of its root system cons 
of superficial lateral roots. This seems to indicate the 
it is a grass which belongs to the earlier stago* of true 
Purple Veld. All true Purple Veld species studied have d 
root systems with no superficial lateral extensions. (See

r  I ifurther notes on root system of this apeo.es, Chapter T1 
Barcechloa falx is frequently found in Purple Veld,

I regard it as e slightly atypical constituent on tie gro



operat: moist flushes
m e t  it V  ids t«

--•! damp ground
=2Uo?/,olua,̂ . 1̂ H !.orMe_ „  a l s o  r r . v l „ n t l y  

lightly grazed Purpl. Tcld tut * M  doubtful a. to It. tru. 
position. Observations mad. on tn. southern aide of the i  
Kllprlrer.bo, on sh.ly, aballo., sloping ground, indicate
thnt It prefer, to grow In a uor, ope. teget.tlon on .hallo, 
•oil. It 1 also found on moiet ground .however. It. r.nge
cf habitat therefore appear, toejwlde. I have little doubt , 
however, from the d.lloat. nrtur. of the plant or jit.
.onp.rntlv.ly low height, that It would be on. of th. flr.tB  I 1 1 1   ̂Q
grasses to disappear from a CUmax Grassland
progressing toirerd the true climax.

whleh was

uliolla Is to be found scattered sparsely 
through Purple Veld vegetation, it is a fairly small pi*»t.
quJte low In height. It Is one of the less Important consti­
tuents of this vegetation type and I believe woultilquiokiy-
disappear 'under conditions of complete protection. roholu
^ %&ZL4«tus would also probably fall into this category.

It would perhaps be unwise to place the plants mentis 
in the notes above,into a suooesolonal stage by themselves. 
1 teal, iowever, that several of them could conveniently he

"'GIT

classed together as a group of Purple Veld grasses which ore
likely to be amongst the first to disappear from grassland
moving towards the true climax. I consider that Djplochnt
biflora end ..onooynMum caresilforme which are not so robuit 
as Lrachiarie sorrete, Hiiynoelytrum oetlfollum end Sporobol 
fla rictus would! disappear first, to be followed at a short 
Interval by the latter three grasses.

Of thr remaining trasses, eev.ral occur frequently in 
Purple Veld but are not typical constituents. I shall deal 
first :ith .iruxrostls brizoides and Jg. ohaloontha. The lattej 
i» by far the most widely spread and is the more important 
of the two. Though arrgrostls brizoidea is found in undis­
turbed Pa&ple Veld, It constitutes considerably less than ?,.»



o- to. total T.ti.t.1 cover Uurr., D M )  a to qtookly dla- 
appaars a, to. period of protection Increases.gLa.rcot,.
— ‘lc'iat‘,s- to,e,er' 11 » « «  abundant than S. brlaoid.. *
protaotto Purple Veld and la able to hold Its own for
longer period of time.

As J.S lean stated, these two grasses are found in all 
stages of erase succession from the Primary Grass Stage 
onward. In furple Veld, they exist in the ep.ee. between 
tussocks of the tall raaaes. '.dee Photograph 2). Under
ordinary grazing conditions these spaces are Kept open by
the constant disturbance of the grazing animals. Glover 
U. 1937) states that "jiregrostis chaloantha really belongs 
to undisturbed veld (i.<i. to undisturbed Purple Veld) but il
is also found c c  disturbed veld." This statement is
actually a reversal of ths facts. Tt is found in Its tru* 
position in dicturbec areas end is essentially a grass 
belonging to the lower utages of secondary sAccession. Its 
mere presence in lurple Veld is e flag-signal of disturbance 
slight perhaps, but significant.

Plants of Sragrostls brlzoidee end especially E. ohal- 
c*Bthe. observed occurring on recently ploughed land in tbs
Primary Grass Stage, exhibited vigorous growth end prolific
flowering. One yeor later when tho ragetetloa had thickened
and competition bed VeenBlncreesed, flowering end growth

K r
were depressed in both zpecles. In the third yeer there wsi 
an even further drpresalcn in flowering and growth, in 
undisturbed Purple Veld, plants of both species are general! 
saall, of poor growth, flewer very spersely, (see Photo, No
and appeer to be merely existing at the bare level of sub­
sistence . This evidence is significant.

It will bm argued that almost any climax grass, when 
established upon loose noil in the absence of serious com­
petition, will flourish better than it would in its natural 
habitat. Ircchypoflon piumoaus for instance, has been obaerv 

do this at Fraiuenwald, moreover upon the sei.e ploughed



area mentioned in the ,revio s para/raph. The argument 
breaks down, however, when it cen be shorn that Traan.r o 
piu:ipsus in its nstural .abltat in undisturb-jd Purple Veld 
will continue to flourish .whereas .. . Irlzoidec and I. ohal 
tha become more and ore insignificant ua time goes on. j 

The two greases in question owe their existence in 
xurple Veld firstly,to the open structure of the veld whio 
in certain conditions of disturbance allows the intrusion 
of such foreign ele ents and secondly,to disturbance causi
such spaces to ta kept open and available for colonisation

F f
to take place. The disturbance is due chiefly to grazing, 
not necessarily overgrazing - to fire, which removes debri 
from the spaces even more effectively,or to * combination
of these two.

4  further point is that the root system of g. chalcaa 
is superficial (see Chart Ho.8 ) and more allied to those 
of secondary grasses than to grasses of the purple Veld ty

Observations in a plot at Frankenwald which haa been 
protected from grazing and fire since Septo her 1934, show 
that a . ohalcantha is fast disappearing, except where in t 
vicinity of local disturbance, such as the activities of 
the harvester termite - ilodotermes natalensls - and the 
mounds of other termite species, g^ brIsoldes seems to 
have almost completely disappeared.

The most conclusive evidence in support of the argume 
above,oome from figures of quadrat analyses. These com­
parative data come from the same sources as those for 
heteropoaai contort us - mentioned previously. Protection 
was started on 20 quadrats in 1933. The quadrats were lie 
in that same year end again In 1936. Tn 1933 g. ohaloanth 
composed 2.63, of the total ground area. In 1936, however 
this figure had fallen to the low percentage of 0.57,-.
The cover was thus about five times greater in 1933 than 1 
1936 and this can be attributed solely t > the influence of 

protection.



I

QAflttrla, wrlcholaenoldafl is unother ^ras« whioh has 
also been regarded for son* time as a true constituent of 
tue climax grassland type. The robust nature of its deep 
seated root system would seem to s u p p o r t s  view. There 
are several reasons, however, which lead one *j doubt the 
truth of this belief. Turning first to the growth fora 
the grass, it will be seen that it is prostrate end stole 
:oroue,with the flowering culms projecting vertically up­
wards to a height of about 1 es to 7 feet above the r
of leaves. This in itself leads one to doubt whether it 
could compete with the rank tussock grass types of undlstt
i. urj.ile Veld. Observations in protected plots bear this ou 
The prostrate mat tends to be crowded out by the taller g* 
and the light available to tho lowly-sltueted leaves is 
considerably cut down. The stolons do not root and the 1
send to grow vertically rather then horizontally, porthe 
more, under light grazing the plant thrives and it wv.ll at
to hold its own under conditions of reduced competition fc

'

llrpht and s ace. nber conditions of moderate overgrazing 
not sufficiently severe to cause a complete throw-back of 
succession to the Primary Grass 3tage - nigltarl* trlchols
noldes spreads and increases its basal cover to enormot 
extent, almost to the complete exclusion of true Purple Ve 
tussock types. This has bevn observed on large areas of 1
on Irfaakensald and elsewhere. (See Photograph ?»»*).

final conclusive evidence again comes f*om quadrat 
analyses. %uotlng from the same figures as before, the 1? 
analyses show that the grass then covered 3»09',* of the tot 
ground area,while in 1936 this figure h.dd fallen vO ?.09> 
a little :ore than x If the previous total. n the strong 
of these arguments it seems that if pl.iitarl> trioholeeno 
is to exist in Purple Veld, it must be under conditions of 
moderate grazing, under conditions of complete protection 
it eventually disappears end leaves the the true Purple Ve. 
types in complete possession Of the ground.



28.

Loudetla simplex ia a graa* tihioh ooeui ■ 3ry occasion- 
ally In Purple 7eld In the Frankenwald area. La £j+a,;a<3 by 
Olcver (1.193?) it occurs ere frequently on rooky outcrops 
I'urther to the jrta, however, at the Drylands Experimental 
Station near Pretoria and on hartley's Estates in the 
-u»galiesberg, Loudetie alapler has been found to be abundan 
on shallow ground, in the presence of several true Purple
Veld species such os Traohypogon wluuosus and 
amplectena. It is a tell coarse grass with thefZ
habit us the true Purple Veld types. T  it occurred ia 
greater abundance in the Franxenwald area it would certain! 
be one of the last grasses to disappear before the advance 
of the true Climax.

Lophtiome digltsta occurs very locally in Purple Veld,
Mlusually ih slightly wet areas,ond is probably a plesl of 1 

fw ple V eld . It is of no importance in this type of grfeiel 
and being of a delicate nature, would soon disappear In 
protected Purple Veld.

<ee fortes < >4
3eteropo«or. trlanjra have been fully dealt with underA

the Secondary Grass Stage, to which they belong.
The fi =-98 ore considered to be true Purple

Veld types, which would be 4 very last to disappear befor
the advance of the true climax vegetation. These grasses t 
Alloteroi'Bls semislate. Andronogon aaplectena, Ellonurus a 
Kenteus, harpechlcj falx (on moist sites), panicuia natalena
rxaonypo.r<or. pluaosur,, Iristachys hlsplda, T. Behaannl end 
irel. tru s y->aTosu. . (See fhoto raph Mo. 5.) I 6m 8 llttl 
doubtful as to the validity of placing El1onurug argenteus 
ir. tnis rroup .c Ince it appears to far iore from the effa 
of c junction f.&n the other grasses named above
yrows with correspondingly increased vigour when the veld t 
teen fired. owever, ee I have little evidence to support 
or refute this theory, I have included r.lionux-us argenteus 
in the group above, A very significant decrease in cover, 
however, - 6 .21,>ooourred in protected quadrats between 19;



T&e non-grass species ere so numerous end so nparaely 
scattered throughout this vype of vegetation that It has
been Impossible to devote amoh attention to theli true 
position. Apart from this, they form suoh e very small^art 
01 the vegetation &e a whole ,thdt such an investigation was 
not, considered to be % f greet Importance. Surrey*! figures 
show that these plants, in spite of the relatively large 
number of species, constitute slightly less then &  of the 
total ve.otel cover. Some points ha\e been notud, however.
which will be included here.

Nearly all the plants mentioned above ere capable of
raising their flowers and foliage above the general level
of duff end grese leaves in undisturbed areas end are thus
able to compete with the dense growth of their neighbour*,

m
by rising above It. In this connedtiou It hes been noted th<
lorne of the plants which, when growing in disturbed areas
under Primary and Secondary Grass stage plants,maintain e
rostrate or semi-prostrate habit, In Purple t'ild aesxun*

erect growth form. This is noticeable In the 3S.ee of Gass;
aiausoides.

Some of the plants mentioned above seem to be mere at
home In disturbed soils than In Purple Veld. This la 
noticeable In the case of Dlmorphotheca speotabllls but 
Information is too scanty to make any definite statement In 
connection with Its place in succession.

Lobeli- deo'pleus. L. rosulata, P-largonluia acopito-
yhyllua si" ^ i.ide dansiflora have been dealt ?lth dread]

Tro/i a cur:. ry examination of some of the root system# 
of e few of tj^e plants,'t seems t-hat e very h*^i percentrgi 
of taem are equipped with root systems specially adapted 
to stind up to the rigours of existence in >pen gxaselend, 
whete conditions of drought, fire, grazing nd extreme# of

temperature are common, **** *
Some root systems suoh as that of l entanls^.g varl#l ill#

Uee Chart Mo. 18) descend to a remarkable depth for plants



Of euob nail elfls. They arv alee laollaed to cable# #*. 
teneiT# 4#ep.eeated root eyetne with large eterege exgne. 
Alaeet every type ef underground eterege organ a n  he found 
aaonget theae plante. C o m ,  hulhe, tub ere end zhleeaee are

** ********** 0tiier Plente euoh as eeme ef the Sell- 
ehryeuae end •eaeele epp. are egulppsd with large, ahert 
■uocuient reote extending In a denee aaSe vertically end 
erally below the plant. Th^lepth uhleh euoh fleshy root 
eyeteae attain le net known hut la net likely to he very grea 
They are alaeet Identleal to,but ellghtly acre eueeulent than 
thoee llluetrated under Sellahrveua latifa^pg i» Bew*e 
*the Oraeeee end Oraealende ef South Africa.*

Thee# facte lead one te believe that one ef the eendlt-
"SPSPH

lone ef exleteaee la Purple Told for nen-gmee yleato.le 
they ahould peeeeee el ti er particularly well-developed root 
eyeteae or come type ef eterege organ or a eeXblnatiea ef tl

theee netee conclude the outline ef eeeendary eueeceeien 
free the Sudoral Stage te the Oraeeland^Stage. Be new grace#

c—
Invade the Purple Veld cr Cllaax OraealendAand further pro- 
greeelwn reeulte la a ecrlee ef treee Invading the gieeelaad

* niwii v m  m m m  niafi

The Pretea Open Voodland c— aunlty le one uhleh cover# 
fairly large, though leealieed areas la the llghveld ef the 
Vltwat ere read. Pretea epp. are alee locally abundant la the 
vlelnlty ef Pretoria end on the Mmgalleaberg, Vltwatereberg, 
Sulkerbcerend and Saterand.

The eeaeunlty typically odnelete ef wldel#-ecettered 
treee of Pretaa caffra Melon.,with a very eparee leealieed 
latemugllng ef Pretax Seunellla# Melon. The treee m y  
attain a height ef 86 feet hut generally etend at a veight 
ef IS* te SO* and are eltuated la a ground-level flera ef the 
Purple Veld type. The latter vegetatlen-type need net he



deacriLed again. It is essentially similar to true purple
.old but is inclined to be more open, a fact vhlch is due to
the type of shallow, stony soil on which it usually exists.
other trees are rarely found within the community except in
transition zones and are atypical of It.

Protea open woodland is typically found oh the crests
and higher slopes of mountain ranges and upon the crowns and
upper slopes of the low undulating hills .characteristic of
the Northern side of the Wltwetersrand. The soil in such
areas is extremely shallow and, as in the Hagailesberg end 
Witwatersberg, the surfaoV*often >s littered with loose stow 
and shale-flakes. Such areas are exposed to intense light 
and the full force of the wind, sun and rain. Temperatures
are frequently extreme. The influence of fire on the sparse
vegetation, particularly on mountain ridges is severe, tfcougi
not as severe as on the denser, more inflammable vegetation 
in low lying plains. .Voter is apt to drain away with great
rapidity. Such conditions demand that vegetation should beu 
of the hardiest type, clover *s :leo inclined to this view.
(Glover, 1, 1937)

This community has been obea rved growing on almost ever; 
possible aspect and upon soils derived from quartsites, shell
diabhflejf and granite, with s range in altitude from 4,900 t<
5,700 feet. Generally speaking, however, the trees seem to
favour tha southern aspect of mountainous areas, (See Photo
lio.6)

1rotea caffra and p. Koupelliue seem well equipped to
live in such an environment. The tough, corky nature of the 
bark protects the trees to some extent from fire. They are

H Hdrou ht renistant and their loaves are well eble to stand up 
to severe frost end intense illumination.

I ea inclined to the view that Protee Open '/oodinnd
existing ^mountainous sloped, 1° a subellmax ve etetlon,

A
In such areas, it is scarcely -ossible to conceive of sny ft

Hother type of vegetation succeeding it, since the envlront e?



conditions .r# rigorous in the extreme end ere lively to 
continue to be so. Soils will always be poor end shall 
exposed ranges and upper slopes, since the forces of _ra 
are continually at worU. Zeteorologlcal factors, it may 
assumed, will re: sin the same.

Protee Open Soodland existing on low hills and upon 
slopes which are less steep than those mentioned above, 
ever, is capable of undergoing change and of allowing 
of the Scrub Climax Vegetation to enter. Conditions In 
areas are lees seve.ve than described above and the soil 
deeper.

In severLl instances, Trot p. found growing on 1 
mountain slopes were^mlngled with a number of other tree

BL
species, in example of this mixed type of woodland may t 
seen at Nooitgedaoht in the Kagalleeberg, on the 
Kr. Arthur Carey. The ares has been fairly well protee 1 
from fire. Trees and seedlings of Acacia caffra.
rotundifolla. Zlzyphus mucronata and Venguerla infsuata 
quite frequently found. On the other vnd, no Protea spj 
seedlings were to be found in th> denser Acacia-Other sp; 
scrub and mixed kloof bush communities nearby. It seems 

sly, therefore, that in ureas where wood it tome re not 
too extreme and There the soil is not too shallow, Frotes 
Open Woodland, will eventually give way to a mixed scrub 
climax vegetation.

6. ..-irap -n^TAllOI,-.

Belles of the Mixed Scrub Cli iax Vegetation ere to I 
found locally throughout the Highveld area. The ve..etat: 
seldom rises to a height of more than JO feet and presei 
a fairly level appearance. it may oe very dense Indeed 
fully protected. Only two important strata are found wi 
the structure of this vegetation type, a tall canopy str 
consisting of the crowns of various tree species end a 
level stratum consisting of a numbei of annual herbaoeou



plants and perennial geophytes. The colour varies accc ff.ing 
to the species present uid the season of tbe year. In Spring 
the scrub often assumes a vlvlfi, ll.".t-jreen colour whe: 
Acacia QPP- ^re dominant, fading to a duller &reen as the d 
season sc -̂ nces . Tie presence of lar._e rumbero of suoa 
constituents as juplea lanceolai . Z. undul-ta or ' C .11: ant: u 
arboreus may impart a drab &rey-^reen colour to the ve^etstio 
The dominant species are Acacia Caffra and Acacia ..arroo 

The most important members of this type of 7egetnti< 
are listed lelow. The uaiies narked with an asterisk indicate 
the species which %re most frequently found. The aumbei 
indicate the order in which the , eclcs are lively to appeaSt

Aoaola caffra ifilld.
A. iwarroo : ayne. - horrid*

A- litc-.ur.ensis jureh.
'

A. robusta BurcL. 
i^-ohvranthes aspera Linn. 
^rlmonla Zuyntorln Linn. 
Aapere^us sp. (large)
A. app.
Lowiea volubllis . irv 
hrachylfiena discolor D.C 
STlssfc ^xdulna Lem.
Caatlne burkeana Bond 
Celt is rhaian fc lia iresl. 
^hllignthus erboroua A.D.C*• 

^ussonin scicuta T .unb. 
Lonbeya rotundlfolla ilanoi. 
povyells Zeyheri i.arv. 
Ahretla nottentotloa uroh. 
y^.lea lunceolata S.Aey.
B . undulata Thunb.

' I 'Fagara r.egal.s-montane Engl. 

& realm flu?# 3? • >1.

v.f.-ab

v.f.-ab. 
raro

l.eb.
l.ab.

■ ,*v

-



000.

v.ooe

Syamos^orla buxlfoli^ (Linn.)Szysz,

'i. yolyoantha (gone.) .
.■.elinus ovatua Z.^wy. 
natarc.r.orpha brursacen^ CH. a Schl. 
nypoestee vertiollleria L.Lr.
Ltir.tana salvirolla Jbcq.
I.6,.oyrousia cruanta Luker.
Leuoaa -artinicensla R.Lr. 
waerne tnphylla L.Hioh.
Plea verruooga Link.
Qsyrle abysslnlca Hoohat.
Pai'Paa capensls Z. & Z.
Pavatta ap.
i-lt^'isnorun vlridlflorufi 3ias.
Pleotronla mundtlana (Ch.Sc Sohl. )Pappe 
plvuiilraKO capencis Thunb. 
i-diolclssue ounaifolia (hi.a Z. )Plench. 
nhua Gaelnzil Sond.
B. cf. maoronatt. Thunb. 
hoycne pallona Thunb. 
y. tflias11 Guerke. 
flan&evlara thryalflora Thunb.
Sarso^te-jna vimlnele R.Br.
Seca.Tioae ini Sohultes.
Bcolop?a Zeyheri Sim.
Saneclo rentf ctinus i.latt.

iifi.faJLL-
.archonantbua oer;phoratu^ Linn. 
reucrium cwpense Thunb.
Vun^uerla oaonyaoides Sohweinf.
V. infeusta ; uroh.
Zigyphue nuoronata Milld.

it has heen aeon from the diacuajion on the Graselanr 

dime* und Protea Open Woodland stages that the Clin.ax

Scrub vegetation may invade either community. I have alre



3«t down aueh of tint scanty Information T eve at my 4<.spo 
in connect Ion with ««cru cons t Ituent s Invading Provea

, M u - cd- I  8  T  #  I
The invasion of scrub types Into purple Veld,may he b 

gun by various spec lee mentioned above and the process es 
compared with invasion of Protea Opeu woodland,may be 
comparatively rapid. The tlmy taken by scrub constituent# 
to advance intr open Purple Veld, is gSverred in a certain 
degree by various factors. The first of these is the prox
i.-iity and t-.vuilat illty of supplies of scrub seed; secondly, 
the resence of tci iitaria (see photos :;.j 7 &. 6) and thin 

occurrence of a small amount of dlaturbenoe such as oo 
asional trampling by oxen, after scrub seed has arrived on 
area, The first of the three factors above is perhaps the 
most important and la one of tne biggest influences at war 
in deter inj.ng us course of succession in its lacter atagi 
As has been noted by 3tAry (1938) und Rose lanes (1.1937), 
msny plants of the most advanced types have been observed

El |   ..
grow quite well on the impoverished soils of fallow land#.
Artificial re-seeding of old fellow lands has frequently 
been done with seed of advanced gras# sreci^n and us Utory
(1939) points out, ulmost any plant can be made to act as

u pioneer, always excepting such plants es would not grow 
in virgin soil on these areas. Acacia spps seeds have bee 
found to germinate und flourish on fallow soils at lranken 
So too, have passes of the Purple Veld type.

All the above iuots point to the aval]ability >nd 
mobility of aeed as being of the highest importance.(see 
%oae innes 1937.1.). As most of the seeds of scrub types 
heavy, (Sue joed Photo repfce i.'os, 15-21) they depend for V 
distribution upon men, animals und birds. Pelatability of 
iorub fruits is therefore also of greet importance, aspecii 
with regard to .r-ioneer types. >ot of the pioneer speiies 
have fruits which are palatal le either to man, animals or 
birds. Amongst these ere Ro^ena pollens, a



jtuolea lu neeo le .ta , gAret l a  u o t ts r. t o t l c h , V^u^ -e r ia  I nJ^usta. 

gUoSODlB s p lo a ta , Z lz . ;h u a  nuor o n a t t , (See Seed Ihotoyx’eph 

No. 15) Ct-aslne 'u r^ e a n a . (Sea Seed photograph ;Jo.20j gamaixm 

Scolo. ib Ze. a e r l  end hfaus a pp.
Fruits cf Hoyene pallens. Yangueria Inf easts &nd ..f.hretfa 

hottentotlca are frequently taFen by raeu. Lews (191?) also 
states that the f fVits of „,uclea lenceoluta ,.nd 2. rt. uluta 
are eaten by natives. Birds are largely responsible for the 
distribution of Qasa-'ne bur'<caana. Asparagus sp. Rhus s:>p. 
Cussonia upioetn and poa slbly. dy.anoai oriu buiifoliu and

polycuntha. I have observed baboon faeces containing the 
fruits of Z-zyphus nucronata, in the j?itwaterav ■its- loats dr<

i' . H W B m E a Ffrequently fed upon the seedpodc of Acaola spp. In the bush-
veld*####, though it is unli ely that many seeds w o u ^

  #@9survive as the pods are usually green when eaten.
With regard to the influence of termitarl# on invasion

g< .is S'..of pioneer types into open grassland, it uay be sail that %

tueir presence is eztrenely important. I lave already drawn 
attention to t M #  feet (Rose Innes (1.1957)• Qev's (1917) &tu»
that birds flylnr over the veld naturally alight on the .tiouSdi
a n d  "this doubtless explains why s primary 6%„temp of
thorn veld species is so often established on the site of 
an old ter itea* nest." At irankei^ald a high proportion of 
tree pioneer^ siecies (mostly Royena .aliens), now invading 
the open reseland, ere situated on moulds of living termites 
The activities o f  the termites do not seem to harm the roots
lu any wey.Kp his was also noticed at liekpoort when oric on
root b ise c ts  wcs in progress. Term ite neats were found to 
t e dotted  all over the face of the river wall, from the sur­
face to  a depth o f about 10', in so >e cases deeper. The 
roots e x ,osed during the work were all untouehed. The 
tbrmltes were fungus- rowers but were not spec. - ^oally
deter ined. urroy (1957) found that roott of grasses were

rarely attacked by termites.
In the scrub vegetation a t rod erfo n te 1n, ter 1 • es Ufa
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numerous, though no count wes uc’e to determine t& t number 
Jl nests In eny given aree. urray (X95S) states that * i
jfiil be noticed that as plant sueeession advances from the 
first stc.ge ICon/zh|.y:1L-irn» c^poden. ^na.Uallun 
tha Climax Stage (purple Veld), the number

i  tc.; to
of teraite uou:

increases." Unfortunately, this investigation vas not 
followed into the scrub-covered areas. I ata inclined to 
believe that the incidence of termite mounds in such area

er. .... ) . sue
ession as centres of seed deposition, termitaria probably 
a profound influence upon preparing the soil for the *dve 
of succession. 1’or instance it has been found Uurray 19"FTthat the colloid content of terraitariuii soil In extremely 
high,as compared with that of the surrounding veJd. Soil 
analyses v.iade at irankenwald in the Zodderfonteln scrub a 
show that the colloid content of soils increases as succ­
ession advances. This may be due ir. some measure to the

si - ^ ' I!
activities of termites. Thongli it would be unwise to drei 
ooneli-sions without a further extensive Investigation, it 
seems possible or even pro'ueble .that W tfc the reactions o 
termites and advancing succession upon the soil,are com­
plementary and that as a result, succession is to some 
extent enatled to proceed further. In this connectio» it 
ir Interesting to note Murray’» statement: "It caa be 
concluded then, that the termites do not increase in it uni 
ance as a result of the presence of the actual plants the 
elves, but they do so as the surrounding conditions are c 
ged bj the plants. The writer feels that the moat Import 
change is in the texture of the soil. The soil particles 
appear to t« bound together more closely by he root mate
of the climax vegetation." F

In dealing n1th che third factor mentioned above, th 
following .oint should be no ted^ Tree seeds deposited up 
heavily reseed ereaa moh as Purple Veld,find# thenaelve 
in un environment ell suited to the growth o seedlings



but. In one reepeot, poorly adapted to gemination require 
ments. Seeds are little chance of germinating unless, as 
in the case of numerous greases, special, mechanisms exist 
for burying the dissemlnulea in the soil. The disseiinule 
of scrub species mentioned above possess no such equipment 
and the seed must do its best to germinate vpon the surface

. . ■
conditions of slight disturbance, In areas v .ere occasions
grazing takes place, the diseeminules may be trampled into
soil by the grazing animals and germination Is ensured. Is
heavily overgrazed areas, it has frequently c-een noted that
there is an extremely rapid invasion of Acacia spp. aspeoia

Amwhere seed is available nearby. This Is Awaa firstly te
seed being available, secondly to the means being present 
of ttrying such seed in the soil, thirdly to the proteottSl 
thorniness of the seedlings and lastly to absence of the 
destructive influence of lire (due to the lack of laflannat 
grass material In suoh overstocked areas) upon the young 
seedlings. Son-thorny types would act fare as well as 
Acacia spp. end other thorny types, upon heavily grazed 
areas, where cattle wouH. soon trample them to death. In 
well-greased areas, however, under conditions of occasions' 
grazing and absence of fire, it is believed that seedling 4 
growth would be promoted, always provided the seeds were 
already present.

Among the first ^ecieis to appear in grassland areas 
are a3: »rr_u5< ., l.o^ens Henri, Acacia cal’fra, i*:.qr.u.f££j
A. robrsta. guclea lanceoleth and Gyai.oaporlsi buxlfolla.H 
(See Photos Tros. 7-12) Very frequently, seedlings are 
found grouped or singly on the sides of t*rmitaria, There 
they have been deposited by birds. (See Photos 7 A 8). In 
open veld, ŝi ata^um ap. has been noted ploying the role 
of pioneer. (See Photos Kos. 11-12). This nay be e£fec 
since the Juicy red fruits are Just the type to be taken 
by birds* •|Aleo,birds frequently take their nests In

role
* I' ! ME



buihee of ^a^aragu# s£. whloh ere prickly fend li'-ely to ke< 
^p|6r intruders. Spe aene of aoy«sne r e liens hate Veen 
0bR9rved t0 S*0* UP through the tranches of their icparagu 
foster-parent and flmlly smother It. (See Photos ITos. 11 

; as also teen noticed iu the case of P.hua 
Of. muoronata end guolea undulata. (See Photos 11 & 1 2)
The hao tat within such ecrub-nuclei rapidly undergoes a 
cliange. Presses which were present are soon shaded out uni 
disappear coir, letely. The soil becomes covered with a den 
litter of rotted leaves which forms a moist bed, well 
adapted for the germination of seed of succeeding speoles. 
iiew species make their appearance in the sorub-nuolei thuswformed and the scrub spreads outwerd over an ever-inoreael 
area.

B Asparagus sr. is by no means an essential part of the
3 W M-1succession in this transition stage. Saedlings of i.oyena 

palleus, Euolea undulate, a. lance/olate and (lyanosporla 
buxifolla have frequently been fcund coming up In open vel 
Acaoia ceffra, A. ujarroo and A. ro1 usta seedlings more oft 
appear to arise in this manner. (See Photos Fos. 9 & 10). 
The letter being of a thorny nature are well *Lie to protec 
themselves from disturbance caused by grazing animals, 
.î acla rob».ata see ls a; pear to be ca; eble of  germinating ar 
developing in the î ost extreme conditions such ?s are foun 
on old roads and areas totally denuded by overgrazing and 
termite activity. (See Photc ID. 9)•

Other species a n  also capable of acting as scrub.pio 
t.iough tv,ey are not so fre .uently found as those mentioned 
above and lore often eopear after them. Tho following spec 
fall into vhis group: Auretia hottentotlca and 3oolo;le 
X,syherl, (see Ihoto Ho. 11) VanKuerla infausfs (usually on 
rooky outcrops), Gy .uioKporlf- roljcanthe. Cas>lne burke ana, 
Gblllanthus irbormus, Zlzy.chus . Mcroneta (see Photo :?o. 7) 
and .Gius uuelnzll. lews (191?) spea ing of the thornveld 
vegetation near *'u.ritzburg states that in that area. Acacia



~ I-rlda L ^ £ Z £ 2 2 . ) >  £giastrua buxlfollus {• ^  oosrorii 
-fcuxlfol.la)^ Yjjaguarie infaunta end others may act #» pionee 
though nut very frequently.

5e>.3 (1.̂ 17) states that 1* ' arltzburg t* Ohllianthua
^ ),̂eU0 18 D3t 8 Pioneer but follows immediately after 
4£ecla eraiiloa ffilld. rer. r.rausalana Benth. rhich, in that 
area is the true pioneer. From hi# description of the 
"•#r* Zl ■‘r6 v-,ornvej.d|jj it is evident that tree success 1 on in 
the latter area and at FraB-enweld ..re very similar indeed. 
A t Lodderfortein near Frankenvrall, where the scrub ve. etatl 
is quite extensive, Shillanthua arboreus is often found dee 
within the scrub and does not appear to act as a true pie:
At Hekpoort in the Vitwatersberg, however, there are defini 
indications that this tree sets as a margin pioneer to 
dense mixed scrub. A belt of these trees -nay be seen extend 
ing round the edge of a lar^e scrub co t amity, the youngest
-■nirrrt I,fu4ee being on the outside and the older ^ i» ur. on the
ir iideA The latter appear to be. dying out. Withir. this t el 
seedlings of Id.us uueinzli. Acacia caffra and A. erladenla 
tienth. were *ulte frequently found.

3eaeoio pentHctinua.a toll herb, also seems to act at 
sroub-mergin pioneer in some Instances. This has been 
noticed on Frankenwold Bast. The death of the plants in 
winter brings e heavy fall of dead organic material to Jhe 
soil.

Soon after the arrival of the first few trees in the 
,„ra sl> id, a second stretu of * he scrub ve station m«kes it 
appearance. This is the ground-level herbaceous flora of 
scrub areas. The plant« consist chiefly of annual herbs 
with an intermingling of geophytea. Typical members of thi 
stratum are lyfoestea vertloillarlr;. Teucrlum capense. Leuoa 
aartlnlcensls. Luntans salvlfolla. Sanaevlera thyrolflore, 
iAfeyrousla oreunta, Asparagus ep. (tuiall j, aQhy

L

^ailnsoga uarvlflore. Slda sp., ^rluoirle t>ufttt.irla (in 

lister areas).
In well rotected areas c. rtain climbing ; lants may ciak
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thwlr app,.r.aee such as aholcr^us c.nalfalin ;
No* lj; S^costeaae o.f. vWlosle, .-elinus ovatus. }>lxml

2®££2£l£» . I heve not observed such pi
killing the scrub trees upon which they support therasel 
as described by Bews in the Marltzburg area.

The final change 'hich ta es plewe In this scrub cli 
type comes with t tie entrance of such species as Fagara 
i^allsmontana. kr&ohylaena discolor. Tarchonanthua
fttus, CeltIs rhamnlfolla. Clea verruoost.,

■ KS
i^oabete rotundlfolla, TIetero-^orpha erborescens,
£h£lld, Puppea capensls. Oayrls abvssl .lea. lavotta sp.. 
rlttQ3,:oruui vlrldlflorum. Plectrinla munc’tlene. Royena 
and others. In the scrub vegetation of this area, such 
ies are sparsely scattered throughout, with occasional 1< 
&tiCiectitiono of the mere hydrophilous types in the vicinl 
of rocky outcrops. Although it Is quite possible that si
6 vegetation would in time, cover most of this ares now

i #  'y
occupied by gra aland, it seems doubtful whether it would 
ever give ay to such luxuriant type of mixed so rub as 
found at Hekpoort, or on undisturbed hills and Poppies in 
.J.ipvivern erg. I fuel that the mixed scrub type of v 
described above may safely be regarded as the true d i m  
of the Frankenwald area. This concludes the observation 
. ade upon the course of secondary at'coession upon fallow 
lands in the Fredkenwald area.

M
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The eo icunitiee chosen for this Investigation,are foi 
which have been described above and which are typical of 
secondary stooeaalon on fallow lands in this area. It 
decided, however, thet one of these ocmmmities - the 
stable and most abundantly found - would have to be usejj 
a standard ol comparison ' or t • e re.rninlng three. The 
for do ng this is,thet soil is notoriously difficult to 
analyse when a single figure representing - for instance 
ie required to express the pH of the area as a whole. At 
aes | differ widely indeed wi'.hin a single communi
an? even more so when analyses ere made at widely differs 
points within thet community. Since soil analyses can be 
expected t > differ widely within a single community,then 
results olt&insd from totall.y different end at the same t 
widely separated comnunitiasi, would be quite useless for 
purposes of comparison. It is the comparative results wh 
are required here.

Purple Veld wea finally chosen as the standard since 
it fills both t. ^requirements mentioned above. The remain 
three communities were selected so that in each case they 
ware immediately adjacent to an area of typical Purple Vo 
existing unaor r Imost exactly ?ir.ilsr conditions. The 
aresa compared i.re therefore as follows:-

1. Cynodon-Ertigrostis-etc. Fallow / Adjacent Purple
2. ;Iyi arrhenia Irta-etc.Tallow f * "
3. Climax Mixed Scrub /

. / . .The advantage of compering results underpins system
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that the results obtained fro the standard type ,ay be 
as a yard stick,against which results from the other ar 
•nay be cohered and assessed.

The first two of these areas mentioned above, are 
sitvated on Frankenwald. The third lies at Modderfonte 
Unfortunately the soil in the latter area is derived t: 
types of rook - grcnite and luertzlte, while ot Frankei 
the soil is derived purely from granite. This area, 
was the most suitable to be found in the vicinity and 
be accepted.

DlBcrlptlon of Areas Ohosen for Comparison.

1) both adjacent types exist on the same soil. Th<
slope - a very slight one, is the same in each case. T! 
Purple Veld area la on the lower side. There are no ro<
outcrdps or noticeable seepage areas nearby. Samples 
taken in each type from a belt 15 yards wide on either
of the line of contact between the two areas.

fa) The fallow area supports a vegetetlon typical ol 
Primary trass Stage already described. It conei 
chiefly of the following species;
Zra^rostls curvula, %. chloro alas, E. t 
g. ohaloantha end Rhyccelytrum .(pone. The Isi 
last ploughed in 19?0 and is thus IS years old.
as, however, ':n c' <3 fellow e#* - r t time and 
, reviously last pl-"it-:.eC * r 1 . On the sec on
occasion, it - as onl> : : )i.< -1 .ice end was ; ler 
to .".lies. T o fertiliser ever been >.ied vi

(b) The adjacent Purple Veld lu si t'y at.. .c.O 1 
the ground appears to be aoiater than io usual. 
(This ran borne out by holerds.I. iellohry&um si 
nitens occors in smell localised patches. Thee 
avoided when sampling. The ve station other, 
oifcts of typical Purple Veld species.

2) 30th vegetation types exist on the same soil en 
the sane general slope. Purple Vald is on the lower sI



ra,r‘ “  r°0ky "  »«»ae. U " .  3^ .
..r. taken rrnm . tel, 15 7aras ln 1ldtlli 00 3lJ, '
of the line of contact. E Ija

(a) The falljw area support, a ve utation typical of 
the Seoo^ary Jr.s. stage. It is &ede up of eluni 
°f U^^rrhenia hlrta scattered irregularly througl 
vegetation consisting chiefly of gynodon dactrlon 

truffi_ re;en. and Ar&^rortlj a . . m  all c« 
in this area, sampling aas o rried out only eithii

rv

the cluaps of Kyparrhenie. The land is stated to
29-30 years old end was originally sown to Hanna, 
upoi; : ch cattle ere grazed. ~t i g unlcnoan foa 
how long the land was in use. NU ieehlieer *md

(b) The edtLcent x'urple Veld area wee typical of it.
I .

’) Both ve; etatioii types are found on tve same type o
soil and on the same gentle slope. * In this case, however,! 
th# line of contact runs up and down the slope, not scross
a. in the case of 1. ana 2. There are no outcrops aeepi

S_x § W I Fareas apparent it either type. Samplea were taken from a 
belt extending to a distance of JO yards on either side of 
the line of oont.ot. |  I | i

(a) The scrub vegetation has been undisturbed for a
long time, xureas occur wnere Chilian thus arborem 
is locally abundant, otherwise the vegetation can 
said to be typical. Samples were teen from the 
vicinity of a large number of specie, representatl 
of the area.

(bj Tie Purple Veld is typical. An old denuded road i 
through the area but this was avoided when sample* 
were taken.

described above were analysed fortSoils of the areas



Colluld Content.

4. iVwter hetalnlng Capacity.
5 .  x e r i f i e a j l l l t y .
6, nitrogen Content. 
?• pH.

3*H2lln2 .ethods.
In the case of ana.

OfgMMC
for^ utter Content, colloid

^onter.t, .* .K.C., and hitrogen Content u compoalte sanple
«as taken f ioic each of the six areas Involved. This wee 
done In the following anner. Thirty rxndoulaed hit* were

  -  :dug tc a depth of six Inc es in each of the six area*. 4

spadeful of the soil lying between Aewthe ef 6'* and 9" levels
was taken from each . i<, and placed in a sack. 3ix very lar

1 6 3  m  O  F  '

composite se. pics, representative ;f ack.;s lying between dep­
ths of 6" and 3" in the six respective areas, were thus
obtained. T h y 6" - 3" layer was chosen firstly, because
quartz pebbles are likely to ocvur below this depth and

i yg B g g#secondly, cecauee  ̂ high j)ro. art ion of plant roots (excluding 
those of scrub species) are found in the vicinity of this
soil horizon. Thirty samples rere thought to be sufficient
to give significant results. Each large composite sample
weighed about 200 pounds

In order to obtain a nigh de ree f ! Imogensity in ea;h
acomposite sample, the soil was mixed In the following way.

F| |jEech r«t vie es s, road out separately up->n a concrete ixing
floor end thoroughly mixed by two men for about 20 minutes, 
following th same method vhieh builders se to iix oonore'e.
In order to reduce the size of samples c d also to mix them

‘X' d  Sfurther, uartering uthod similar to that described by
Oil: .ing and ay (1224) was '.ned . Each composite se pie was
thus thoroughly mixed end reduced to a size larj* enough to
crovlde sea les required for the various analyses. Finally,| 
each of the six composite samples was sieved through a 2C

maeb-per-Uioh sieve, thoroughly dried at e temperature oi 

about 7C°i,, and 'ottled.



The method or coil mn.Hi.g coed In connection ,vitl. 
n o l u n ^ l  analyses will be described eeparstely below.

1 • ^olard Analvsere.
Sampling was done In the following manner in each : 

the six areas, i. pit about 8" square was dug to a depth 
of 0". Soil was then quickly scooped out from the side 
l.'.e . It .tween t ,o 6" .ad levU,, straight into s:.:al 
ietstl cylinders, ^n airtight top was fitted on iminediat 
It was found possible to avoid including email atones in 
sample, by sorsrlng the soli ay in .xlyrately thin lay 
fing the cylinder itself to scoop out t*1# acil.

40 samples were teknn from t .e  Cynodon/?urple Veld
20 samples from ec vegetation-type.
30 samples sere taken from the Climax Scrub/purple

40 samples from each vegetation-type.
40 samples were taken from the ^yparrhenla hlrta/Pu

veld area
20 saiaples from each vegetation type.

The sampling ra* done at the end of winter with the
purpose of obtaining equal conditions in all 6 areas, R 
fell two days before sampling connenced but the amount 
(0»07,,t.nd 0.01") ifao c  ̂ all that it did not penetrate 
deeper than 3” and the soil at the 6" - 8" depth was un­
affected .

The method us id for holard determinations was the v 
one, whereby holard is expressed es a -ercentage of the 
i/ejght of soil used and is calculated ae follows:-

loss on drying x 100 
ft water - ---------- "— B ~

dry weight of soil used.

The average holard for the soils in eacn of the six
different areas was as follows;-

A. Cynodon-Jro, rostJs etc. Fw*low
B. Adjoining Purple Veld

Hypezr' ent* hirta etc. Fallow 
Adjoining purple Veld

- 3.70*
- 7.51*

- 5.50?i 
5.521



K ' Oliaax Sorut Vegetation » 5.75 ̂
». Adjoining Purple Veld | - 4.G5

A statistical analysis of the significance of differen: 
in percentage holard in the three groups showed that:-

(1/ The difference between A and 3 la significant,
(11; "

(tu,
D is not Significant,

E " I  is sigi if leant.
a  H B H

It was to.-., acted that Purple Veld would have e hipher
R HI KS R ■ n 5 F 0
roentege holed thar oyjerrhcnla nlrta fallow. This wee

not so out the difference between the two areas is so
•light as to be insignificant. I feel that an enalyv.ts ied«
over a larger area 1 th e greater n’unber of sea las would
probably show that Purple Veld actually has a higher per­
centage holard.

The suspected presence of an unusually moist area in 06
Pu le Veld was verified by the results of analysis.

Hnr
H i usIons:N It is concluded that percentage holard of
soils Increases as secondary succession advances. (See 
liistograa .0 .1). This is probably due to an increase in 
cover in higner successions! stages lowering teaperatures
at the soil surface, increasing relative hunidity and
decreasing evaporation and the effect of deselecting winds.
It may also be due ;n some measure to decreased run-off -

These results agree with those obtained by Story ( 1 )  in
fallow lands and Themeda veld.

2. Organic latter Content Analyse#.
Sam; ling was carried out as described above. .'Material 

for analysis was extracted from the composite samples of 
the six areas described. In order to reduce the possibility 
of experimental error to a minimum, ten samples were taken 
for analysis from each of the six composite soil samples.
The oercentage organic matter content wf.s liter - *id by the 
usual method of ignition md sea expressed thus:



Percentage organic natter content - lg3a an ynitloi
-ry Tsight of so]

Cere was taken to thoroughly ignite all crucible# uae 
in the determinations and the soils themselves were ignite 
Tor not leso then :our hours. The average result was calc 
luted for each set of samples. he suits were ac follows: -

A . Oynodon-Eragrostls-eto. Fallow 
ti. Adjoining Purple Veld

- 3.06 A 
- 3.77 ;

C. uypeirhenla hirta-ete. /allow 
&. Adjoining Purple Veld

j5. Climax Scrub Vegetation 
!. Adjoining Purple Vsld

The results show that:
(1) Cynodon veld soil has less organic matter than pur p.1

- 3.61 4

3.n8;

(11) Hy: arrhenia veld n 

( 1 1 1 ) Purple Veld soil

tt

i  I • Climaa
Scrub

(il) yurpl* Veld maintains a oomparetively consistent sts 

< 1 . It I -vs are smell ' he
y ' V
are significant, especially when this fast is taken into 
conideiation, that tv- organl -. ter content :-f soils in
dry open veld in theoe t.reas i. 'nally very low. I t  we
take the average of figure*, lor three Purple Veld stages 
involved, we see that organic matter content Increases fro 
Oync on fallow to Climax Scrub at follows:- 3.06/e,
3.7^ ,  5,/op. >s one would expect., the biggest inorcuse 
takes place between Purple Veld and Cl*' ax Scrub. 

Conclusions:
re it- a slight 1 "i :leax-cut .ease in thu . erce 

tago organic matter peafcent of noil a, consistent witt the 
advance of seoo:.drry s oocduion. V-ie : i. gest increase co 
»itb tie change of rsuiend to scrub vegetation, (flee 
dlstogrei, 1:0.2 ). Xnia la probably due to a ery sllghi.
inc.- a e in deposition of orLa c ustter rtcu de- . r f. ol 1



01 more advance* t oeasion&l communities, Also, teraperatur
Ct the soil l3 decre, ad a, cover Increase, end this bring, 
about reduction ol Inc!, .ration ,f or,:.nlc outter vnlJl,
known to occur In cultivated lands. It l. probacl.,, too,
that X333 organic --utter - existing :n the eolloidaj state
is leached aney from the less per teable soils of higher 
successions! stages. (See also Histogram ho.5 and anelysl.
results for paragraph 5). The result* ^,lly ?lth those of
Stv̂ ry (1928) nnd Bussell (1929! toth of mhoa found t decrei 
of organic matter in cultivated er -as.

3- Boll Colloid Content Analyses.
Sampling was carried out as described above, in oj

to reduce experimental error to a minimum, ten samolos were 
taken from each composite sample for analysis. The results 
of individual analyses, however, stowed that half this namb<
would have Leen quite sufficient. Samples of 100 gra. weight 
were ut-ed.

The analytical method used was that of Bouyoucoa (1930) 
The results are cxj reused as the percentage colloid left in
suspension after a soil sample htis been specially dispersed
and allowed to stand in a spsoial cylindtr for e periodI P  Iof 10 minut'is. The average figure for each group of duter 
Erilnations was calculated - 7ith the f cl lowing results: -

8

A. Cynodon-Eregrostis-etc. Fallow
B. Adjoining Purple Veld

* 16.14 #
-  13.92

hyptirrhenia hirta-eto. T allow 
Adjoining .urple Veld

15.61
16.76 f

Climax Scrub Vegetation 
Adjoining Purple Veld

24.27 > 
1 '

yrom the results above, It will 9 seen that;-
soil * . y,raid'contains ess colloidal attar than th|3(i> Cynodon vt

of i urple Vsld.
(1 1) iiyparrhenie veld soil contains very tit tie less oollol 

setter than that of i-iurplc T e l d Kdal



(i do not clcta the| the difference is significant
but i.n Vie., o- .he facta that tie CD'iposlta aampli
from which soil wee extracted for analysis, consi,
of no less than 30 large, v.-ell-randoalsed s a n p S
that |i^lvidual results were re.uarhably oonsloten
it is ;»03sltle that the result#! above is slgr-iflci

gThe difference 1i e#Oi the direction which would 1 
expected.

(iii Clii ax Scrub soil as t higher percentage colloid 
content than lurple Veld soil.

(!*■*) fcolioid -ontent of soil in . urple Veld areas r',ay vi 
quite appreciably.

| P -  . . .. . a  -
Conclusions:-

Say be seen from the above ligurtcf tr.e percentage
colloid content of soils Increases with the advance of sei 
dery succession. Tht biggest difference . a in lies bet. wry

S ' K  % ;  flithe soils of i urple Veld and Cli .nax Scrub efcetlo'i. ,di
. a - b ■ ' i: jtAivaa faBwhistogram No.3). These results re probebly closely

with the increase of or:ucic matter and decrease of « 
lit/ (See results for Paragraphs 2 end 5 tnd iistc. raaai #
2 and 3*) in vegetation advancing towards the olijax. A

aalcartel^ e- lount of colloidal matter in tho soil is presunal 
orguric in origin tnd this, to, ether with Inorganic soil
colloids,would tend to be laachod out d£ the highly permei

H  H  i 1fjOllb encountered in tne lower eteges of secondary svccesi
on fallow lands.

4. Soil ..uxltaun Water Uetalnlnc Capacity ^alyss#
The soil was sampled In the su..:- way*‘fiesorlbed above 

The usual laboratory nethod wes used 10% determination cf
may be argued thet the field icthoA lould yl< 

more accurate r e e u l . In this case, however, the attain? 
of e higbi de ree of accuracy in aWtrge number of Individ 
deter inatiors in the field was not so desirable me a ear
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use- lor pur^oaee of comparison. The time .md labour la
in cor' log out a large number of determinations in the
field e r f  ore did not appear to be justified. The res
obtained by the laboratory -ethod have roved quite adeq

. urpose of sparing the ' ...a.o. of aolla m  th
various areas under discussion.

oi/e determinations were made on soil extracted frc
each of the six composite samples. The avera.-e figure *
calculated from eeob set of five examples. ‘f.W.R.C. -as
taken to mean the amount of weter capable of being at aoi
by 'he soil, expressed sa a percentage of the dry fine

*" ' Percentage ; .„.u.v. - ln»4„,-7,jurats
('ry oil used

x-*eo.

The results obtained i re as follows:-

A. 0ync£on-Erugroati3-etc. Fellow 
3. Adjoining Purple Veld

- 28.92 U

- 54.51 £

C. hyperr anis hirta-etc. allow 
3.1 Adjoining Purple Veld

£. OlinibX Scrub Vegetation 
F.B Adjoining Purple Veld

W m33.06 > 
.76 ;- 53.76 ^

- 4 3.*0 >
- 34.25 ;

It will be seen from the < bove results
(1 z of Gynodon veil soil is lower than that c

Purple Veld soil
(iii of iyperrhenie veld is slightl? lower the

that of Purple Veld sol •
(ill) .S.fi.SJ. of Purple soil is lower t tn that 0!

Climax Scrub s v 1.

The re 1 Its re •' t were expected nd with the poe 
sxcui M o n  of those for yparrhenla and adjoining Purple
all ap;ear to be significant. As -efore, tie dlfti|H|nH
between urple Veld and Scrub sells is tt e greatest

Si
.4. of soils inc.rr.sses as eeooLdaxy euocessior 

fallow lands advances QMjitd the climaxt fit! : ̂  's

dIfference existing > etwee: of i- ri la Veld and
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811MI 80118' 1 1 8 «  ai.to£r ^  ar.
probably olos.ly oorr.l.tvd with th. lncr.05. of organic 
matter and colloid content of colls upon cr.as whoa. w.g.t.tK 
la advancing toward, the climax. (See Paragraph J and Fil.to- 
gram 1.0 .3 ). Col.oldal particles have the power of adsorbing 
weter unc when the oc'loldal content of a soil is hijh, more 
,7fctei .1. be retained. These results ney also be closely 
correlated with those for per .eaUlity. (See Paragraph 5 and 
silatograw Jo.5). The permeability of Climax Scrub soils is 
extremely low and that of Cynodon veld soil#,high. This is 
probably partly due to high rj.s .xi.8*, colloid content and 
organic matter content of Climax Scrub soils and low Z.S.R.C. 
organic matter and colloid content of Cynodon veld soils.
(See Paragraphs 2 and 3 and Histograms Nos. 2 and 3). These 
results do act agree with those of Story (1938), who found 
that .B.C. of fallow soils wao higher than that of Thecxda 
veld soils.

5 , Soil Permeability Tests.
Since Story (1938) had described tie difficulty of using

I

the Fiery method (Plory 1936), it was decided to use the 
'.t od described ■ y urger (1923) • Thu steel cylinders ut-ed 

were in each case beaten into the soil by laylaj a block of 
wood evenly across th3 rim and driving it in by tIowa from 
a IS lb. bummer. All the tests were made upon the six diff­
erent areas during a single day. In the case of scrub soils 
several tests  ̂ere i.ot concluded as the water in the cylinder# 
had not reached ground level oy long alter night.ail. .he 
soil beneath the cylinders was dug out after they t-d cun 
extracted but nothing was found which ,‘ould ^cve im. eded per- 
eolation in any way. Ih these ceset the time ’hen > ."ic 
cylinders were extracted »ea noted and regaid d vs thfiljotal 
time taken for the wetar to disappear. If I had been able 

to conclude these tests, •» h8Ve been ao^
significant than as stated below.

V



.airty taste were made in Cynodon veld soil and a 
sinilar rubber upon adjoining Purple 7.11 soil. Twenty-two 
tsats were uade on %'parrh.nla ve ld  soil and twenty-one upo 
adjoining Purple Veld soil. Tv,.nty-three tests er.Ld. 
;.pon scrub soil and a similar number upon the ad Joining 
Purple 7old soil. 3o rain had fallen for several day,, and
none fell :hlie *:ork was in progress. The tests in all :en 

TJtre made upon the top 4 inches of soil. The average time 
taken : or the water to reruolate was calculated from each
oet of tests and the results are es follows:-

A. Cynodon-Sra^rostis-etc fallow - 23 rain. 2 ssc
- 35 " 6 •'B. Adjoining Pvrple Veld

<J. HyperrLenis hlrta-eto. fallov - 16 *
D. Adjoining Purple Veld - 31 •»

51
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A. Climax Scrub Vegetation "114 2, .
F. .,•*joining i urple Veld 29 *

The differences in the above results were statistical!)
exa ined in ofder to discover if they were significant. It
was found that the differences between A and B, C and D end
S and F, were all significant. The summarised results of
these tests are as follows.-

(i) peroolation-rats is fester 4n Cynodon veld soil than 
in Purple Veld soil.

(11) Peroolation-rate is faster in iyparrhenie veld soil
than in Purple Veld soil.

(ill) Peroolation-rate Is faster in Purple Veld soil than# 
in Climax Scrub soil.

(iv) rerc latlon-rote is fairly consistent in Purple veld 
soils.

I can offer no explanation why the rate of percolation
in Myparrhehia veld soils should be faster *isn :n Cynodon 
vo v. • I ; .u re 1 o _ si i ' iifferenoe in the r le 
Veld standard for these two areas but it is not big enough 
to make any large difference to the facts, ivea if the two 
Fallow veld figure a were proportionately adjusted to the 
turpi * 7.14 figures, the psreol.t lot. rat. for Cyno.lac raid



•i'ouxd still te faster than that for Hjrparrhenia veld. The 
answer to the problem may lie in the inaccuracle, of the 
method or in localised atypical soil conditions t 
expected that the percolation retd for -lyparrhe /old soil 
trould have ' eon slightly slower than that for Cynodon vdid 
soil.

still oho1? a tendency for percolation rate to increase as 
succession advances toward the climax.
Conclusions:

In spite of the fact that percolation takes longer in 
Cynodon veld soil than it dots in Myparrhenia veld soil, It 
is concluded that the rate of percolation in soils increases 
- or permeability decreases - as secondary succession on fel- 
low lends advances tov/ard the climax. (See Histogram Kc.5). 
It is probeble that this finding is closely correlated with
the fact that colloid content, organic matter content end 8 

percentage ,4,R.J. of soils all increase as secondary 
succession advances toward the climax. (See Paragraph* Ifo*. 
2, 3 and 4 and Histograms Nos. 2, 3 and 4). Reasons for
making this statement have 1 een discussed ir* previous pajra-

M
vraphs. The results obtained in th**e tees# agree with those 
obtained by Story(1938) upon fallow lends and Theneda veld 
in the fereeniglng district.

6. Soil hit rot .on Content Analyses.
The method of sampling employed has already been deacribL

Samples for analysis were taken from six composite samples 
representing the s ix  areas previously deaorihe3. ..e
standard Cjeldchl lethod was used for determining tbt- nitro- 
en content of these s o i l s .  A catal. st, consisting of a mix­

ture o f 9 parts n f K2St)4 t0 1 Part 0uS6*» waa uae<1 t0 aia 
digestion. The results given.express the percentage nitroge 
present in the soil. Three samples from each of the six 
composite samples were taken for analysis and the average I 
reeultLs ctlculeted for Each set of analyses. The resu 

were as foilcwa



A. Cynodon-jSr&groatia-eto fallow
3. Adjoli.lng Purple Veld

0.0716 
0.1008 ^

Bo. Hypurrhenle hirta-etc. fallow
0. Adjoining Purple Veld

0.0939 i 
0.1154

A. Climax Scrub Vegetation
i. Adjoining Purple Veld

- 0.146? %
- 0.1256 i

The results above ahov. that:-

(i) vjmodon vej.d soil contains 3ess nitrogen than PurplePurple
Veld.se

(11) Hyparrlienla Veld *
(111) Purple Veld fl -

tt It #

* Climax 
Scrub sc

It will be seen that there is a distinct increase in sol
nitrogen as secondary sAcoesnlon advances toward the ell*#**:

E ^ m  8 BThe gradient lo smooth but there is a much larger increase

in percentage nitrogen between Purple Veld and Climax Scrub 
than Any in the other two areas.
Conclusion

The percentage of nitrogen in the soil Increases as
■V ■ V;

secondary succescior on fallow lands edvancos towrod the c l i *

max. The greatest increase appears between the last two sue-
oessional stages, Purple Veld and Climax Scrub. (See : . ie to -

B Hgram No.6). This result is whet was exi acted. The increase

in sell nitrogen with the advance of succession may be due 
in some measure to an increased deposition of organic matter 
occasioned by the Increase in vegetal cover. As has already 
been stated in the discussion on the Olimax Scrub type, it
may also be due to the presence of a high proportion of
termituria in soils of the higher stages of succession, 
-.urrsy (1938) points out that though the nitrogen content of 
sol* composing termitaria Is nearly double that of the 
surrounding soils, the nitrogen is unavailable to plants 
while the tenites , re alive but is probably liberated when 
such ter .ltarla disintegrate and become oxidised.
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7 ‘ nd Titretl2Q-4<?i<iltY Of Soils:

I 08 80116 may ohyn«e »h«  soils are stored, s,Bpi,8
extracted from the oo,aposlte samples could not be used for
t ese it terminations. A eerie, of sir smell composite sample, 
(oae comp site sempl. from ..oh ere.) were taken by mean, 
of a soil-torer. * total of 30 small samples mere takenll

each of the six areas described end these were thoroughly 
mixed together, dried at : 70°C., and sieved to form the slxl I  
composite samples, j/hen extracting each individual sample, 
the borer ?us t rust into the soil a deitb of 8". Sach 
s,ample consists i of that portion of the soil-core lying bet­
ween the ' aid 8" roarka. I#e^$rrl net Ions were carried out 
well rifcn.«a 9: hours of the conclusion of the sampling.

&L attempt was made to determine the pH of the sixI :" \ " * W' ' Tl" ‘A" A ' "
eam.ples by using the indicator method with lerok’a universal 
Inlive^cr. Accuracy of - 0.25 pH is claimed for this method 
and thir f.3 thought to he .uita sufficient for comparttlve| 
purposes. ijg

100 grama of soil r/ao taken for analysis from each of 
the six snail composite samples and placed in separate flasks 
to which sere aide! 150 oc. Kvl solution. Are flasks were 
utoppered and Stake x igorouoly for 1 hour, after which the 
solutions were filtered off into Erlenaieyer flasks. The 
method of erlraotion is the seme as that described by 
Lear;-#:tat;n (19^4). 8 cc. of each solution -as then pipetted
c-ul into a white porcelain dish to which was added 2 drops

¥  " 1 B  ■cf th« indicetor. The colours of the samples ere compared 
xriti: the standard colours on the col our-card provided. 
estimations were done by two workers, wor ing independently. I 
_n all 6 coses extf .atlons vere found to agree within 0.2 pil.

Mvoulte were as f lows:-

^  i i▲. Cynodon-Era^rostia fallow 
? ■ B. Adjoining Purple Veld
C . Hyperrhenia hirta fallow
D. Ad Joining Iurple 7eld 
iS Climax Scrub Vegeta 
if. 4kljoi;.-ng Purple Ve

Estimations.
nr. .ieln ann
pH 4.2

..0̂ 6 len'is 
PH 4.3

4.2

4.4
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00 00n=Ult‘tl0n 11 •“  th t 4.6 « u lfl r,OTeaent
. better deter dnetton for S. Except 1= the eee. of
.nos. PH ... olgnlflo.ntly higher then that of the ,e .IMng
semplee, the resells t,petred to be eery lootoel.elve. It
... therefore decided to determine th, tltr.tloo acidity of
the soil, of the T.rloee aTees losing the se .e solutions
as pre: ar.d for the estimation of pa) In order to obtain e
Ch.c* on the PS result.. The reference to the method Is 
given by Weiss.T.ann (1926),

The solutiorc obtained fro- the extraction were titrated 
againat 1/50 K KaOH solution and the results rare expresaedE 
in tersl of ccs. of 1/10 N iiaOE. .Veaaured ti "atIon acidity 
Incivies also the so-called "exchange acidity", i.e. the 
aci(w.ue to hydrolysis of iron and aluminium salts liberated
by base exchange through reaction 1th 7X1.

gregj

Two separate sets of titrations were : .ide, the firstI g
with 100 oc. of so* Sion, the second with 50 oc. The latter 
was found to give a much clearer indication of the end-point. 

K g The resu1ts obtained by this method were found to be perfeo 
satiofactory for purposes of comparison.

The results obtained were as follows:-
Set I. Set II
 l a  2 )

A. C;mcdon-2ra„ roatis-eto fallow
B. Adjoining Purple Veld
C . iiyyarrhenla hirte-etc, fallow 
0. i... il l ng Purple t.|ld 
S. Climax Scrub Vegetation 
If. Adjoining Purple Veld

(* « spoilt determination) 
Determination E . for Set I was spoilt

1.95
2.45
1.62
0.24*

2.31

2.19
2.05
2.59
1.70
0.19

Average

2.00
2.52 
1.66 
0.19
2.38

The results

show that: -
(i) Cynodon veld soil contains more i oil than that of^Purple

    *
u u )  rurpi. | - - * " I  |  * "
(iT j « it » m T  farm considerably in eld content.



It „ m  b. se=„ th,t the ocla extent »011. beoreeeee 
et.edUy ,« et.tion M  the oUher. The

“  ■ ««uie eetnet
l|

that the pMJI 
on.: latently

any to t« fair 
purple Veld and

■' •rce 7,611 v7ltL « vf st ,ry (1933) who fo»»a 
of fellow soils in vue Vereeni iny area 
lower than p;i of natural veld soils.
Qonclusiona:

It is concluded froia these results that ^oll al<ali.n;t 
increases - or soil acidity decreases «•. as secondary sucoee 
ion upon fallow lands advances toward the cliaax. (See risto- 
gram No.7). Thor is a clear-cut gradient. It is concluded 
thac on the as 1 a of ose results and those obtained by

I

Story (1933) at Vereeniging, pH values fall in soile^hiob
undergo cultivation and that this is probably due to leeching

'

taking piece it the highly permeable soils of fallvw lands.
;.r-(See Paragraph 5 and Histogram No.5).

T h is  concludes the investigation into soil h a b ita t  

fa c to rs  in  vnrlous stages of succession. It was found 1m- 
p o sc ib le  to carry out an analysis of the aerial h a b ita t  

fa c to rs  in  these areas owing to the high degree of r e p llc a t lo  

of instrum ents  and woncere necessary for ouch an In v e s tig a tio z

Certain conclusions, however, have been dr wn from results
@1;

obtained by Story (1938) in his comparative investigation ■ 
of the hub it at factors on fallow ends end natural veld in 

the Yereeni. las district.

3. Sv ago rat in.-: power of the Air and Nvaporatlvl_tjr
Story states that on the basis of dt-ly readings from 

livingston-fheue atmometers (Livingston 1915’* 1:’35- inone 
1924) ell readings on black and white atnometers showed a 
much greater value in iallows tnsn -n .. e edu vtld. .e 
conclude, that this is due to the lack of cover and conaequ.. 
tttly to increased insolation in fallow soils and the increase, 

e feet of wind on poorly covered areau



11 “  Of t,; ty„  t,.
'-•elule4 -n "» 1” ” ' :-W „«ia eiT. . U U U ,  „.„u,

aBd that th., would iudloute a decrease iu evaporation from
.Oil. a. secondary succession on follow lands advanced toward 
tfce cli-iaxM Sliaax Scrub, whieh in sua-.er he a two fairly 
welllefinel vegetal strata - the canopy stratum protecting 
tt.i eoil -ro.a w,reet insolation ^nd the herbaceous jround- 
level ^tatuai protecting the soil from the effect of wind - 
would probably show a much greater reduction in eru’-orotion 
than eny other area.

9- Mg&l-
Story's results, obtained fror readings of the Zder 

neoht Photometer described by fhllllps, Sootc and Mogijridge 
(19)1) and the .Veston Cell, show that the values for natural

■  E
The:aeda veld were roughly half as high as those for fallow
lands in the Vereenlfing urea. I feel that It rosdin.s ofM' J
this nature were carried out in the tegetation types InTeeti- 
gated here, the results rouid show e steady decrease in 
light intensity as succession advanced toward the 
This is obvious from the nature of the changes occurring in
tne cover. The biggest difference would definitely occur 
between the Purple Veld and Scrub Climax vegetations. 68

m10. iiualdlty.
Story's results - obtained from hygro-therroograph 

readings, showed that fallows were found to be on the average 
drier by about lUji throughout the year. It is expected that 
similar results ould be obtained in the uteas investigated 
here und that humidity would increase as secondary succession 

advances to w a rd s  the climax.
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U) Percents*, fcnl.r* or .oils Inoreeo.s », s.eona.ry 

succession cflvances.

(l:,j Percentage >rganlc tatter Increases as secondary succ­
ession advances.

(ill) Percentage coliola content increases as secondary
i ; ■sucosssioi. advances.

tiv) rerceutage -i.rt.K.C. of soils increases as secondary 
successlor advances.

(*) Per .-a u. i 1 V.y of . ..its decreases us secondary successlor 
advances.

, ,
(vi) Percentage nitrogen content of soils Increases as 

secondary succession advances.
(v11) Acidity of soils decreeses as secondary succession 

advances.
Obeertatlonf ttsec on the results obtained by story (1)38) in
the Vereeniging d; strict,show that it is lihely thetj-
(vii 1) Ivaporation from soils decreases ass secondary suoeeeaia

1  1  F  Sadvances toward the climax.
(j.x) Light int<r. isity under foliage decreosos as secondary 

succession advances toward the climax, 
x) Humidity under foliage increases as secondary successia 

advances coward the climax.

’
■M ffl

final qonoluslons on Chapter 1. aeotlon A»

(1) Increases in cover and holurdfoonsistent with 
advancing succession,appear to be interdepend nv nd int*<'eti- 
ly releted to decrease in evaporation iiora t .e joil. It to 
proo&blo that the increase in holard is to some extent 
responsible for the invasion of species ol a more hygro- 
philoua type. Observations in the field, however, show that 
many advrrced specie such as r r a c h / ^  4 bavin;
established thenselves upon fallow cila, -nil ti.rive n lLosh 
arees. (dee Jtory, 1556; Hose Innas, 1, I#?). This fad



83*013 bell,

61.

10 -”ocability stated above. The importance 
of high percentac holard In .ore advanced stages, however, 
Mj- 11. in Inore.s-ng the cheno.e or .ur.lT.l of plant, * j 
the most critical et.g. «  their erl.t.nc. - i.e. ImnedUt.lr 
after germination and before their root, have been etl. to 
reuoh a constant supply 0f water.

m m

(ii) The organic matter content of soils increases
succession advances. This fact does not cause succession • ;-'?v

to advance but is rather a result of advance in succession.n
It may o- course, prepare the tay to some small extent for the
Invasion of species belonging to higher stages,but it is not
believed to b* suoh an important factor in causing an
accsleietlon In the advance of succession as might be

poeed. Increased organic matter content of sollc manifestssup
Itself chiefly in increased plant ^rowth. liuraerous experiments 
conducted on .overnnent experimental stations bear this out.
Generally spee, ing, however, the oirganic matter content of
sells In this area is so small that suoh minute increases

| , as have been recorded in the results would bring about little
difference In j rowth and consequently very little difference 
ii: accelerating the advance of succession.

(111} Increases in colloidal matter in the soil are
LatJvely ..mall and at most* do not,according to these

results,vary by more than between Synod on veld and Purple
Veld soils. It is not wholly true to say that increasing col-
EH
loidal content of the soil is responsible for acc^ e:at ing
the advance of succession. The soil colloids l.crease as 
a result of increased cover, greater deposition o. .-anic 

■ matter and reduction of permeability due to the M* ing 
operations of roots. It is concluded therefore that although 
an increase in soil colloids *zy in some measure prepare the 
we: for t , lar.ilo. of loo.oetee.Uy ttgher plant typ...

it dees not have any i^rhed effect Spon increasing the rate



Of .ivance of .uoo.sslon. TM, ,.Mia all #  aor. 0bvl3U6 
.uon It 1« observed that the Incr... ln soil oollolds Is no. 
more then t.tveen fellow soil end soils of ill.,,., erssslena. 
Further, fron observation. In the field and r,-,,edlne exp.rl- 
mente,it see s lively thut If erasses of more e<lvanoed stages 
could be successfully established upon fallow soils of 
comparatively low colloid content, they would thrive almost 
as well if not just as well as they would thrive upon 
virgin soils of slightly higher colloid content. The same 
is also probably true of organic latter content of soil.

(It) The percentage ..w.B.C. of soils has been shown 
to increase by sa little es %  - between soils of the Pri­
mary Grass Stage and those of Climax grassland. The big
Increase - es also in the -vase of other soil constituents - 
has been shown to take plaio between climax grassland and
Scrub, which from the point of view of pasture farming ,1s
uoimportant. Increase in percentage 35.#.B.C. is not 
respOT-slbln for accelerating succession, percentage :i.S.B.C 
increases with increase in organic matter and colloid and de­
crease in permeability, all of which change as a result of
Increasing cover - due to advancing s.i.,session. Increased, 
percentage K.rf.h.C. has some small effect upon preparing the
way for the invasion of sueceesionelly higher types but
increases are so small that it is unlikely that this results
in any significant acceleration of succession. I ‘

(v) Well-defined differences appear in the percolation 
rate of soils in fallows and Purple 7eld. This factor may 
have an 2prr0clabl« effect upon succession,in that several
other factors are effected by it - e.g. soil salts and pH,
organic atter and colloid content ,Jid alto Indirectly, 
nolard end r.I.a.S. M l -  Motor therefor, nay b. of .ult. 
appreolable loportanc. In that Its .ffects repr.aent the 
cum of the effects of the factors Mentioned clove. Until



permaatility is reduced by increased root penetration end i 
consequent binding of the soil, the soil bae little chance 
of regaining its lost reserves of organic matter, colloids, 
r.nd mineral salts.

(\i) The increase of nitrogen content between fallow 
soils ar.l Purple Veld soils was olserved to be very email X ■ r  
indeed - e difference of only 0.05V. This increase is due 
eliiost wholly to increased deposition, of organic matter es 
a result or increased foliage. The minute increase in nitro­
gen in the soil which manifests itself chiefly in increased 
plant growth can hardly be considered responsible for any ver 
appreciable acceleration of succession.

'
(vii) The relatively high acidity of fallow soil.* is 

considered to be due to the high permeability of those soils 
and consequent leaching out of alkaline mineral salts. (It 
will be noticed that high acidity end high permeability ore 
closely related in the results given in Paragraphs 7 end 5). 
Acidity would therefore appear to some extent to be an 
expression of permeability L#d decreased permeability is duo 
solely to increase in root penetration. This decreasing eci<! 
Jty seems to be Indirectly dependent upon advance la 
succession, not the reverse. As in other cases, however, 
decreasing soil acidity may to some extent peve t e way for 

an invasion of advanced types.

(viiij On the basis of Story’ i observations, t can be 
3,en that tb. density of plant cover baa a big « « « «  on | 
e v a p o r a t i o n , which 1. another Instance of Increase of v.fatal 
cover affecting habitat conditions. Dacr.ased .oil evapora­
tion must have a direct result upon holard and Indirectly 

pave,the way for Invasion of higher types.

(in) froa many field observations de In UJ7 (Hose 
. . .
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fcy 3tuzj 1,1033)on Screening it is conclude* tbit
crtiln Plants of tb. », iM r,- ,t.E.s of secondary «uc=„,.ion
;ava no cbanc. of aur.lving ny appreciable decrease in
intensity or .Uumlnation. Decreases in light intensity
occasioned by Increased foliage 1, an advancing succession. 
appear to be largely responsiblegor causing the disappearance 
of several species of the Priaary Grass stage - e.g. grist Ida 
eon^&tsta -..id aa.is.bL.̂ - stls cujrvula ■ Cjnodon dtictvlon. however,
ex.. lb .'ate extreme tolerance . (See Story 19;,8). Decreased

is a^sin a direct result of an Inc res sing derilty of
foiiige In an advancing succession.

) Increased hMidity in well-covered areas is nctei
by Story ;i958). T h U  is again a result of changes taking
place in the veget;:.! cover of the earth.

In conclusion I should say that although none of tt 
investigations above point to any one factor having an aonre- 
clable effect upon accelerating succession, the total effect 
of these factors upon vegetation and soil which has advanced
k little way from the ruderel stage, is probably to prepare
the soil in some slight degree for the invasion of more

advanced species The effect of these factors is by no means 
all-important in promoting the advance of succession. The
habitat factors outlined above (end applied to this type of
succession in particular) do not demand that any one oo"ir;unity
should reus in more or less static until such time as certain 
soil deficiencies have been :;ade good - although this m s t be a 
contributory cause to certain successions! stages re lining 
more or lees stationary for considerable periods of time. The 
important olnts in connection with the acceleration of sucoese-  

W  appear rather to be bound up with su„h ; roblems as root ■  
development, need viability, parasitism nd non-development of 
seed, seed weight, time of germination, .»vailav ility <|t| 1
mobility of seed and related .ro! lena. Pneae points ore dealt

^ith in Sections B and C -alow.
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a.

Th. het,y insect inf.st.tion of c.rtnln ,M pl.s of 
Acscls *.,c collected for th. purpose of c  rying out 
germination tests, led me to Investigate the problem of non- 
development end parasitism of seed in over jHoo:mior.ly found 
species .0 ell stages of succession, and the effects of thes 
factors upcr, germination end ultimately upon secondary 
succession.

1. ifOQ-Acvg_,oi)meat. Parasitism by Insects and Fxm̂ um-. t„.
IffC3ta on Seed semination.

The dlcne ilr.ulee were in all cases collected in the
-• 937-38 seueon at a time when they were ready to fall nature.

%
to tne ground . The dissy .;inules were collected from Ian la 
existing in ai<)*8 of which they were typical constituents - 
9»i%« aXiptlda congests diaseainules were collected from the 
Primary tiraas Stage, those of Trachypogon plumosua from 
Purple Veld and so on. In a few cases, for example that of 
Acacia robust . 1Isse vinulen were not collected on /ranken- 
wald itself owinfc to the lack of members of that species.
In sucn instances however, the dlssemlnules were collected 
from, aites ca naer to Frankenwald as pos- ible. This weo 
done because of the fact that environ ental conditions,
. art 1 ' -l.or.ly e*.»or ’ ' ul , «re : ut o 1 ave an efi eB
upon germination. Tils point has keen entloned by Kidd and 
feat '1918 k 1919) .though their attention was devoted mainly 
to the effect of environmental conditions upon seedlings of

the next generation.
I'm. making this investigation the seed samples used were 

all op sufficient size to obviate statistical e r~-is« The
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-----------   er.4 the result, ere in esoh oe.su
"*• ....

' '  ̂ . e
of the Communities m  ,hleh these plent. occur Is:

1 • iiudaral Staget.

Cynodon-Kr&Gr->rt la-»ristida-etc. Stags
3 - i yp*rr?'eni*-Tll«meda-Cy^bopogon-etc. Stage. 
* ■ Purple Veld Stage
5 ■ CliaBX S<trub.

Traehypogon plumosus 
▲oaols robuete 
A. iiarroo 
A. caffra 
Audropogon arnpleutene 
fagara nagalle-monteL 
Panlcum natalense 
Urelytrum aquarrosura 
aizyphue -auoronata

D
diaseotei

percentage
parasitise

35.03
23.50
3 7.02

I
12.32

4.360
24.00

1.60

0.60
C .80
G.4U
0.4-0
0.40

ArlstIda oongeste 
Hyparrhenla hirta 
Themede trlandra 
Bldena pilose 
Jtragrostis gu ulflua 
Heteropogon oontortue 
Setai'* sp.
Cymbopogon excavatua 
rogonarthrla equarrosi 
dchlzaci.yrlum somdi erbe 
Datura stramonium 

Physalle minima 

Amaranth is Thunt ergll



I

I

dpeoies Ho.
dissected Percentage

parasitised Co^unlty
No.

Sleusiue indice 
Soiucuhrla Lonarienols
Ciiloris virgata 
Eiayiicelytro* ror.ens
Cynodon dactylon 
noyena pella»s
Vangueria Infevata
XageSee minute 
Trlctao^ya hlsplda 
Oaaaine burkeana

Tne results show e general tendency for percentage
jQoect parasitism to Increase flth the advance of suooesslon. 
e percentage of seed destroyed is highest In speeles shloh
ong to the climax scrub or climax grassland vegetation. 

TTere ere some exceptions to this statement. For instance, 
Utlda congest a and gidens pilose occur relatively high on

the scale although they are members of the lover stegetf o*
succession. On the other hand, Van^uorla infausta. Caaslne 
burkeenn and Royeno .aliens (see note) which are Scrub Climax

98

members are placed at the bottom of the scale.
Then ere unfortunately several inaccuracies In these

figures. This is largely due to the fact that this Investi­
gation had not teen planned when the seed was picked, with 
tha result t at diseased pods and fruits wero not picked.

he case of the resses, however, (with the exception of 
mlfetaohyr. his,:Ida) this made no difference to the results

9#
because diseased and good seeds are almost Indistinguishable.
Furthermore, in the case of a species such as ?hysails mlnAWi. 
It is scarcely possible to assess the amount of damage due R  
to Insects for this reason, that If the seed Is attached at 
all, it is attacks! within the fleshy fruit. No ouch fruit#

I ,. /
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_.r» pio', ed. Loss of aeed In t , case of 

llk.ly to b. du. to the fruits being s.eli^d whol. by 
birds and animals though m  the css. of snlaals.soss ss.d

!aay 8UrVlVe dlge8tl0B' The figure for ao,,ne ^llsr, i,
incorrect. The fruits were badly t-',resltised and aeny seeds
had entirely disappeared. This nay have been due either to
insects or non-development, more likely to the former. The
figure t -tven in tha r .suits only represents the quantity of
seed definitely known to be parasitised. Panlcun natslsnse
was pic ed too soon. There were very few seeds and insects

M e r e  found only In the flowers. The figure for Trlstachya
his^de Is incorrect. The seeds wers specially selected,

iscrlmlnately collected as in the other case». From
observation t is known that percentage parasitism is high.

Although specimens kept of all parasites found, It
was onily possible to determine a very few of these chiefly
because many of the parasites were in the larval fora.
Determinations made arerf as follows:- -----------------------------

Themeda triendra 
Vanguerle Infeusta 
Sch.tzachyrlura senlberbe

Trlstachya hi soId a 
Trachypogon plumosus

Acacia daffra

---
Itlsed fci

Insect larvae, possibly Ghalclds
Possibly moth larvae.

r At xobuata

Plant bug e nd Psoclda - found 
amongst stored seed.

W m  .r_ I
Insect larvae. Possibly Chalcl
Insect larvae. Dipterous or 
hynenopterous.
^ruchidae, Coleoptera - poeslbl
Bruobus sp. ----------
2, 1 It H

a ..v

Andropogor anplectens

Immature bug*, Lygaeidae or 
Pyrrhocoridse - found inside 
the pod, not on seed.

Snaretta aeaolarv.m . Bomiidae, 
■-------------Coleoptera.
Dlpterouo larvae, . robebly
"ycetophllldae,



3b jo lea.
a/parrl anle hirta 
i dgara ar&lls-.jntsat, 
Sru^rostis u. Jflua

pogonarthria aquerroaa

P ^ ra s l t iaa d  bT

Unknown Insect larve.i.
vurculionidaa, Coleo^tare.
a ̂  jr. rips sp. (1} Triptdae. Tiiya- 
anoptera.

Chirothrips ap.(2) w #

Apart from the above list, beetles have this season 
sen observed acting the flowers of certain greys species 

These insects were determined as follows:-

Syagrus sp. SumolpiSae, Coleoptorr,

Chrysomelidae, Coleoptera

Traohypogof plumosua
Andropogon sui vlectens ] 
Cyabopogon excavatus

On the basis of these results and on field observations, 
it is concluded that the percentage parasitism of seeds 
increases as sec ■mtit.ry succession advances toward the climax. 
It is expected that parasitism of seed in typical, well-pro­
tected n.d reavily-woodad scrub areas,trou.d be very high in­
deed . It is further concluded that this ster ih some 
instances exercdsvL ah appreciable inti 'arcs upon shaping 
the course of secondary succession. tfnen one considers 
that a grass such Trac.hybogon plumjsus loses 39> of the 
seed it produces and Eleuadne Indies loses no seed at all,
it can be partly understood why some grasses are able to
gain a footing upon fallow lands to the exclusion of others. 
Parasitism end loss of seed should be correlated with the 
total amount of seed produced by each pl&nt. nforv- uatexy 
no work has been done in this connection.

In order to obtain a complete and reliable analysis of
the . roblem of parasitism and non-development of seei and 
Its reaction upon succession, It s.ull be necessary to obtain 
so,a. estimate of the . aunt of seed likely to be produced 
by each pi: 1« taklnr; port in tbe succession, .'be icr . 
would be laborious end In some eases It would be impossible 
to estimate the eeer.se number of seeds produced per plurt, 

but I fvvx that this line of research is one hich could be 
invastig ted to advantage.



70-

Speoiea

K Themeda triandru 
Gas sine bur..eana 
Urelytruai aqtierrasue 
Bidets pilose i 
Oymhopogon exoevatus 

arrnenla hlrta 
Apdropogon ampleotene 
Vanguerle In;. ,ta 
Eleuslne Indies 
I'agara mmgalls-aontane 
Sehkuhrla bonsrlenels 
3eMzaohyrlum semlberbe 
lieteropogon eontortus 
Ohlorla vlrgete 
A&arantliua Thunbergi.1
BhyniNilytrum refers 

*
Panlouu netelenae 
3@t;srlo sp,
Gjroodon dpetylon 
Pogonarttirla jiquarposae 
Royena pallena

H f i▲rlstlda congeuta 
Sragrostle gummifiua 
Zlzyphue ifluex-oH’ita 
5&turfc stra .onlum 
PhyaalS 
Tegetes Rilnnta

B 1  yTllataohya bleplda 
Treehyi ogon pltunoaua 
Aoaela caffra 
▲. Karroo 
A. rofcv ti

So.
dissected

250
V

250

y
250
250 
250

Peroenteg
parasitised

Community 
 oc^

. •

5

l



With the *%cptl,n of _Wens Plloaa. fvngu. appear, to 
ooafinf itself to aeeds of plants which ooour relatively 

I  hl6b ln the ^cession. It must be noted that the seed, , g  
used as material for dissection had been stored for nearly • 
year and traces of fungus infestatl® may have disappeared 
before the seeds were examined. In spite of this however, 
it appears that infestation of seeds by fungus is responsible 
for destruction of only a very small percentage of seed 
produced. In heavily-hooded, protected areas, such as Bw 
riverine scrub at ner.poort, it ia possible that the percents# 
fungus parasitism of seed will increase. In this connection, 
it is interesting to note that the fungus navenella IlacOwan- 
lana Pazsohke is puite frequently found in the aecidial 
ntage on pods of Acacia ..t<rroo. (The teulaatospore ctjge is
found on the leaves).

I conclude that this type of parasitism is thus unlikely 
to have any effect upon determining the course of succession. 
The seme insccuracies apply to these fIp ire, as are mentioned 
above.

Undeveloped 3eed.

Species Jo. used CommunityHo,
—

-anioum natalense
Urelytrum squerrosu 
indropogon ampleotens 
Safaris sp.
Cymbopogou uxcavetus 
Schizao .yrium oe.nlherbe 
Bragrost is gummif1ua 
P.oyena pollens 
lagora .uagtil ia-iriontana 
..y, errUenla dirt a 
whloris irgata 
I'o^onettMrla squarrose*

Cyndion dectylon
1 — — ■ -■

92.90
86.80
90.15
78.00
76.00
74.00
74.00

14.40
64.40
53.00
57.60



3i)ec,.es
i*°. used. rercsotsje

undeveloped
Community

-.0 .
Irechypogon pluaosus 
Venguerla infausta 
Aysrarthtts rUunbergll 
Geoslne :>ur etna

.ieteropogon oontortus
▲xist Jda con, este

W M S mSchkuhrla bonarlenuls
The^eda trlandra 1

Bhyn^elytrua repens 
Bidens pilose 
Sluuslne Indlca 
Ziayphus mucronata 
lagetea mlnuta 
Batura stre onluii

m
Ph’salls minima
TristaoUya hlsplc'a 
▲obcla oaffra
▲. aarroo
▲« robusta

>2.67
39.60
32.00
31.29
30.00
24.00
17.60
16.54
12.40

Inaoiuraoles again occur In these results, partly due to
ret:-one already mentioned, partly to ether causes.

yanloum end Setarla seed must have been collected too

•  j

early which accounts for the very high percentage of undeveloped 
seed. U

In the case of Zra^rostls gu Iflua it is certain that 
some seeds drojpad out of the disse Inules before they wsre 
dissected. The result Is that this gro^s is shown rather 
too high on the scale. It Is possible that this also 
happened to seed of : urthrla The results for
oyena uallens jre probably inoccurete.

in the case of yonncoria infausta and hoyena ptllans. 
the number of seeds actually found in the fruits was



subtraoWd t * * i , the grea:*st nunb.i could
possibly bs produced, to ew ,  fa, poro.nt.ge undeveloped eeed. 

-hen collecting jeed m f^x’.anthus rhunber,:il. it was 
found to be aim.ult  to prevent imeture seed being included 
in the sample, ^nio fact probably accounts for the high 
percentage of undeveloped seed.

The results for *cucla oaffra.K. -■*-• ..arroo and A. robuatu
are incorrect, ihls is because the seeds were not counted 

B j r ; ' P°^a» 80 that undeveloped seed could not be
counted |From other observations, however, it has been 
noted t..at In all three oases undeveloped seeds do occur.
It is not thought that undeveloped seeds form a very high 
percentage of the total in these three species.

The results for Irifcta^hya hlstldu are incorrect. The
seed was collected very late, fhen most of it had already
teen shed. It was ♦’..erofore selected - :;0T Indlsrrlclnetely
collected. Observations lade during the last two seasons
show that there is a high percentage of undeveloped and
parasitised seed in this species

yor reasons already mentioned, it is impossible to
obtain a true iloa of the percentage undeveloped seed in fi
a odes such as pdura r tra.ior Tan -nd 1 nysalis

The figures are very mixed indeed and du not give 

an;/ conclusive results.
Shen the three factors dealt with above ore added togeth­

er, their total effect upon individual species, expressed 
os the percentage of potentially viable leed released, is 

as follows:-

Species Percentage $ 
good seed.

Community
No.

fhysalit minima 99.60 1

Datura stramonium 

Bleuelne Indict 
Yagetes minute 
Sizyphus

96.40
je.ao 1
90.99

• w m H S H B  BHB» »>'.f



Species

Bidens pilose 
iihynJelytrum ê utteSleeeewif,
SoHkuhriti bcnerlensis 
Actioifa cuffra 
▲. iCarroo 
Aristida congest* 
Themed* triandra 
ueteropogon oontortua 
Afliaranthue Thunbereti 
Acacia robust*
Caeslne burkeana 
Vanguerie Infauste 
Oynodon deot’ lon 
Ohlorla vlrgata 
Jr’ogonarthria aquarroswi 
jf agar a f »gal t s-nontana 
Royena pal? ena 
Hyparrhenla hlrta 
Sohlzechyrlu:Ti semttertu 
iragrcetls gurunlfluu 
tjnabopogon excavetua 
Setaria ap.
Triatachya hi”. Ida 
Traohypogon plumoa*is 
An.lropc >un a nlec '̂ ens 
^r*2;trua squarroaua 
fan1cum netalenee

. .

farcentfcge
food eead.

69.45
87.60
0 5 .^

Coamuiilty
,

1
2

1
(5)
(5)
2
3
3
(1)
5

;5)

21.60
20.40
20.25

4.80
1.60

The above results do not aprecr to Vo conclusive, one 
way or the other. If, hozaver, all faulty Jeternlnetlons 
and figures for scrub lonatltuenta are oaitted, doilnita 
Indications appear. * have omitted scrub constituents for 
the reason that they possess a very wide variety of fruits 
as compnred 1th those of grssaes. Tula fact .s prob&tly



::

oeu"" or lrr« ^ « n ,  Cf tll6 ,l£ureo Vocve M j  ln pti_ 
ceding tables. rurth.r»,| It is th. e e W B l t u ,
enloh ere the most lay rtent fro. the point of Hen of 
acceleration of succession.

It .ill be seen from the adjusted results that there is 
a strong tendency for the ruderal and primary grass ntage 
constituents to escape the attentions of seed parasites and 
to produce large quantities of potentially viable seed. On 
tne other hand, tne Purple Veld grasses at the opposite end 
oi the scale suiier very xeavily indeed, many seeds do not 
ua1. el op an;1 tue net result is shorn in the reduction of a 
very wniall quantity of potentially viable seed.
Conclusions:

On the strength of this evidence it seams clear that 
the factors of parasitism and non-development of seed are 
capable of playing quite an important . art In shaping the 
cot.ree of secondary succession, though the factors which are 
intimately connected with these have yet to be investigated. 
The most important of tnese is the investigation of differ­
ential seed - production of the various species taking part 
in the succession. It seems perfectly clear from the evidence 
above, however, that a grass such as Irachy. ogon plumosus 
cannot hope to compete with say, jjleusine indlca on fellow 
ground - always presuming the number of seeds present to 
be the same. In conclusion I should, add that factors such 
as these are likely to be considerably more important in 
determining the lines along which succession shall proceed, 
than the factors outlined under 3oct ion A.

2. Germination ?os+" - Viability and Time of lurzlnatIon: 

influence upon Succession.

Germination testa tar. carried out in three different 
ways 1th a via/ to discovering if liny difference In the 
results sea ll'.ely to he obtained f o. te.ta male in the
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laboratory ana In natural conditions In th. ri.la.

A l«ro9 . isid car inatlon .xparlment ran designed to 
teat out ths viability or about thirty of oaed upon
fallow soil, and upon virgin soil, denuded and not denuded. 
About 10 apaoloa bad been planted when It was observed that 
so ouch disturbance bus been caused by ter at.., cutworm, 
and other seedling pa,suites that the results had been rend- 
erei useless :ue ex: eclient was abandoned. As a substitute, 
rosever, an experiment was designed with seeds planted in 
nursery tins.

(1) Laboratory Teats

Dlsaeminulao of over 50 species were tested out for 
Viability. At the same time a note was kept of the time of 
geiminet i on. Loth time of germination and viability were 
thought to be likely to have an effect upon succession.

The tests were made in Petri dishes at room temperature 
in the laboratory. The dishes contained one thickness of 
filter paper and were rept constantly wet with tank water.
Che tddts legatn in the middle of December 1938,on material 
rhieb. had been collected as described at the beginning of 
section L . The samples tested were large enough to yvoid 
statistical errors. The average time of germination of the 
dissenin jler was calculated on the formula of Bunting (1938).
The formula is:

A X - 2-lujlL • ere A T -  average time
£ 6 v

L> - "the sum of"
g - the number of seeds 

germinating on any 
one day.

t - the number of that 
day from tbo be­
ginning of the test.

.o selection of dissemtnules was made as it was desired to 
ascertain the percentage of isse: inules produced ,"v> icr la 
likely to germinate. This work therefore differs fundamen­

tally from that of Btren'crug (1934). m  the laboratory tests
p m | ■ I



tte « .s ..r. r«moT«d fro, £ra<6 sp,ole3 ln or(i.r g

f M l l U ‘te fUtln£ th« lnto ,n. petrl„llahes.
in  uursery t - . t ,  tA . d ls 8e, lu ttl, s „ re p la c te j jupt they

f.ll to the ground. ixo.ption, t0 tht. rul. *d. ln

“ “  °*Se 01 ^  fcatd. o.U.a. t.oause
it ... impOMlbl. to say uow rony the ll.Mmlnul.,
contained. Seeds w r a  planted In thee. t„o ceeee. the
can. of fraaroatla K^alfl.ut, caryopae, were ua.d In laba.a- 
tory teat Instead of dlsaemlnulea.

Zia-phus fruits cere planted Instead of seeds. This 
#as done as the number of seeds each fruit contained was knor 
to be two. Paraeit 18.11 could also be 1 isocanted es a likely
lo&s of seed.

The results obtained from these tests are tabled below 
in order of their .eroeatege germination.

Species

Bidena pilose
Acacia ceffra
Phyaalia inic.e
{agates inute
Coiyza aatlqua
Acacia robusta
Betsropogon

oontortus
Rhyncelytrum

repens
Theaeda trieudre

Time of 
1st. Ger­
mination

1
4 days 
2 "

2 *
2 "

19 "

2
3

Vanguerle infaueta 5#
Sragrostis gumri- 

flue
Schizachyrliui 

seiulberbe
uyp-arrhenia 

hirta

Average 
time of
germin­
ation .

2.6
11.6

2.6

j*°S61.9

4.4

4.76
5.0

61.9

6 0 

8.8

Percentage
germinat­
ion .

96.00
95.00
93.00
39.40
82.00
77.20

76.80

61.00
45.00
42.00

28.20

27.40 

24.20

HO. of 
dissetn- 
Iculee 
in test

500
)0

500
500
500

500

500
500
100

500

500

500



Species Time of 
i s t. Oer* 
'Ination

Average
time of 
termin- 
at ion

Percentagecermlnat-
lon

iio. of 
disse inulea 
in test

Cynbopogon
excavatus

Soiikuhrla 
bonariensis

Gymnosporla
tuxifolia

Truchypogon
plu.*.onue

Jbaaranthus
Thunbergii

Cnloris virgata

2 days

2

1 day
Tristaohya hiapida 3 lays
Ari.jtida congests 4

3

5
3
18

Andropogon 
amplectens

3e:arla sp.
Urelytrum
a^uarrosun

Elaualne indioa
Rhua Gruelnzil
Onaphalium 

undulatum
Hidorella anomala 11
Panioum natalense 14
Pogonerthrle 

squarrosa
Datura stramonium
Cynodon deotylon
if agars agalic- 

montane

18.40

Ik.00

17.00

10.00

3.6 or
22.2

6.80

7u0

29.8?

o.eo
0.20

0.20
0.00
C .00

J.CC

An attempt to test out teed, of "unfi'-trl. Infaustj. ... 
eteniloned on .ooount of «tr.mely u.aty fungu. Infe.t.tion.
On the etrongth of experience gained from thin tent end those
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79.

on , ^ r .  ,M  Rfeg. u  ... 8sld.d
to t.k. th. re.ults for scrub 3;,= ,., fro,; nurs.r, ts.t, s. 
likely to be more aoourate.

-eaults l̂ ibove '.111 be discussed together with those
for nursery tests v/hlch ore given below. In nursery tests 
the disseninulea were flented lit tins at a depth consistent 
with the^lze.M m e  soil was not treat 3d ^
any way.

to facilitate drainage. The tins were watered regularly 
except when the weather was rainy. They were exposed tc sun­
light and rein. It is unfortunate that these tests were not 
fully concluded, some of the species being o Itted. The 
results ere as follows

Specie

Acacia ceffra
Yhysalls minima
Acacia robust*
Schiz.aohyrium 

aeaiberbe
aoyena pallens

Time of 
1st. ger­
mination

19

Uoteropogon
oontortus

The ...sc a triandra
Ileusine Indira 
Bidens pilose
Vangueria infausta 89
Bhyncelytrum 

repons
Awarenthus
Thunbergll

Culoris virgate 
Aristide congest* 
Batura stramonium 

Oasfl%jae bur eana

Average
time of 
germin- 

l  t ion

Percentage
germinat­
ion

Ko. of 
disseo- 
inv.les 
in test,

65.0
59.5
97,

400
400

42.0
400
100 
400

9.6 55.0 200

6.99 52.3 400

7.0 28.5 400

44.5 23.0 200 1

64.0 25.0 i J



Speoiea ricia of 
-i- s t. u v j* - 
talnation

Average
tine of 
germin­
ation

percentage 
r er.iinat- 

c i isse' in- 
ules jn
t st

Synmoeporle 
bujclfolia 4\ .8

^yparrhenia hlrta
6ymbopogon 

excavrtua
Tege&as Binuta
Trachypogon 
plumosua

Acacia .arroo

anplectens 
Vrelytrum
scuarrosum,

Zizyphue
uucronata 172.7

eUiue Oueinzii
iagara magalia-

montana
Cyaodon dactylon

Apart fro i certain inacouiaclea vh.oh are known to exist
a numb-ir of the diaae inules tested eve results h.lch ere

7*ry difficult to understand.
Th' figures given for the scrub species are slightly 

inaccurate because theoe were taken ^rom the .-i ery r e s u l t s .  

This had to be done because of heavy fungus infestation In 
laboratory conditions. The average time of £*r c 1 
these cases therefore, ought to te a out 1 day shorter, 
i'tt. correction, however, would wets little difference to 
the results. Other Inaccuracies occur In the case of 
wanlcuu. n.tsl.ns. and possibly 3etsrla_s£ . These have .dread 
seen explained. The traphe were based on the "suit, of 
laborrtory teste since these were thought to be .wore accurate
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*ban those for the nursery.

I M .  result, chlch are 41ttl|luU t0 er#
re, i n l e r u ^ a t s ,

S S S iS ia . ^ o.e e r t h r u  ^ u a r r . s e  and a.tur. . t r » , e , l L  . ■  

Ifclon, j.ltn on. exception,.re u U  camber, or the „ul.r.l

3a*ls - .t.
dl.eealca... ..ut even tLle l.rg. figure loee not s.eount 
lor tbe 51* «!llo .ate not geroHtit.l. m  the nursery, 
th. parcente,;. gal,,.ties rose to Jn .hleh l« a auo6 tru.p 
rerle.tion . e.i e.ltl... The difference cay be due tog
higher W-pereture III the soil The eatlo.tlhn. for pare- 
altlsm end non-development of seed only account for e possible 
16> lose of seed In the case of Sohhuhrla. It. failure to

K S f H p  Sgeriuinete iuey dut to condition# of teiapsraturs or to ̂  
dormancy. In the case of ^xanthus ThunterM.il it was noticed 
t..&t uany of the seeds split open but did not j rod ace red lol*e 
or pliu.ulos. These ’rere counted a,; possible fittalnatlone.
(See figures above J. Even though zion-develop,-lent of seed

a
accounts for a loss of about the ger.iinetioni results
atlll appear to be low. This is borne cut by the nursery 
results where ger&lnatlon was 35,.. The efff of temperature 
possibly has much to do with this difference,1 Zleusine 
indlca germinated -ell in soil but very badly n the J 
laboratory. The difference recorded is 55x. dm 
cnaulatuft also geminated very badly in the laboratory, but 
in this cuse there are uo comparative figure* for the nurrery 
experiment. The same can be said o* . 1.vrella . ,j.-iala and 
fogonurthrla s^uarrosa. Of 500 Datura seeds ;es^ed in the 
laboratory, not one er innted ̂ 1 In the nursery, owever, 

■there was a termination of 23^.
In all the above cesec I feel that temperature plays 

an important , art end also possibly,* tendency to^orman&y^ 
in some ipeclea. The latter is probably true of £utuw

s; tu ..an 1 urn.
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than those for the nursery.

.'h, resul'.s .Mot ore difficult to Interpret ere tho.e

 ------- r ^ . t M ,
auntarfili. gleuMne l.M oe,    •„ ; , ! l u

a s * ^ . r m m n  «=» ;.t,.ro ,,,„„. -

, M 0h,Mth ore exoe,tlon.ore .11 of th. iiuleral

31.0.. 3..«. 30 not deeelop in .tout 58,. of Itlorlo vlrr.t.
dioseffiirulag. tut even ttl. Urge figure doe. not ..count 
u t  the w. • oh :ava not veralnated. in the nursery, 
the percentage _ermln*tlon rose to 32,, which Is u much truer
reflection of its capacities. The difference cay be due to
higher temperature in the soil. The estimations for para­
sitism and non-development of seed only account for a possible
16/ti loss of seed in the case of Seuitulcria. Its failure to

' i I ' b *
germinate may be g,k.,>e to conditions of temperature or to
dormancy. In the case of jicarauthus TuunberKii it we# noticed
that many of the seeds split open but did not produce radicles
>r plumules. These were counted as possible gerninatione.
(See figures abovej. Sven though non-devoloprent of seed
accounts for a loss of about 3?^, the geruination^ results
still appear to be low. This is borne out by the nursery
results where germination was 35>• The effect of temperature
possibly has much to do vlth this difference, iileusino
Indlea germinated well in soil but tvry badly n the
laboratory. The difference recorded is 55,'. unapl.alium
unfulbt',;; also germinated very badly in the laboratory, but 
in this cuse there are no comparative figures for the nurs#,
experiment. The same can be said of . idorerla uno.^ala and
fo&onaythrla sauorrO' ̂ - Of 500 Datura aeelc %es*od In the
laboratory, not one gar inated. in the nursery, however,
there was a termination of 28,3. 

In all the above cases I feel that temperature plays 
an important ;art and also possicly,a tender cy ( ̂ ^ -'r' an^y, 
in some specie-.. The latter is rotably true of &stura

stra ionium.



*ufc the ” ceptlon =f »»• * m i „  h„re, n
3„ a ,  Cl.or that a. . rule> e ^

5.rninatlon end that Purpl. T,ld 6P„cle„ , lo.

germlnetlou. The latter n  to so* ,n.nt o r.fl.etUn of 
p^.altl.. .nd non-davolor.raent of seed. The thra. s.oonl.ry 
areas Stage areolae, 3ohl_zachrrlwn ee.lherr. arparrhanla I

— —  ’>"irjatOiOgoh excevatua are grouped together betneen 
t. e tiro extreme.. Theneda trla.idre anC ileterouofor. enotert.i. 
both have a much higher f.er-ination figure hut not marly 
so high us in ruderal species such as Bidens i'iloay.

Primary jiusa Stage spec lee are not well grouped.
4rrstids conzflste has bean thought to germinate badly.
I^borat jry tssta snowed that ( ermlnation was very poor ut 
from the results of nursery tests, it would seem that the 
grass would germinate .rite well In the fiild. The production 
of a very large qua tlty of disseminules couni.eracts the 
tendency for rather low germination capacity. The other 
species tested seem to be scattered about on the scale.

i’he time of germination is probably best studied from 
the graphs. In Graph Mo. 1, it will be seen thet all species>•»«'*■ ev fi* «
« with 1 a exception of SchV-uhria, a bad example -^reaob the 
peak or near the peek of their germination rate within the 
first two days of planting. In Graph No. 2, none of the 
tipecics germinate within the first day and only reach the 
, cak nr iim.tlon rate t about the fourth day. The results 
s.-.owu on :;r ...... Mo. 3, s’io.- that the Secondary Cress Stare
species do not reach peak f rmlnatlon rate until the third 
or slightly after the third day. They tend to start gerrain- J 
ating within the first 24 hours but the percentage germinatl>« 
is very low during that period. .n »rap.'. Mo. 4» it v' 111 
seen that purple Veld species are much slower to germluat* 
than species already deserved, cermlnatior only tegln, with­
in the 48 hour period and the peak rete oi ger .in '.on lies 
between 4 and 5 days - this in the cese of Trachypogon und I 
iristachya. The rei.aining two presses have no definite peak
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I and g«r-ination is spread out over a longer period. Scrut
constituents show a auch greater lag m  reaching peak 
ger dnatlon than any of the species eo far d e s c r i b e d . ^  

Ag*cia caj'fra reeone8 highest rate of gemination on the 
tenth day, though gemination started on the first day. In 
this sp ĵl*ea g*i"%lh&vlon is concluded before that of Vangueri 
nas c,egim. fbe other species all tend to ger.iinate slowly 
and continually. Pnls is more than li ely due to their harder 
and thioxer seed coats. I he results for ,.cac ie Karroo I 
suspect are not correct,though I car. put forward no arguiaent

H Iin support of this.

1 rom t .esa results it can be seen tbat as sueJession
advances, there is a tendency for germination to begin ,uter 
and to be spread out over longer and longer periods of time.

Jlaal Conclusions on Paragraph 2: Viability and Time of ■  
termination.

I conclude fror these remits that , ircentage fjer.Jiinat ion 
and germination rete tend to fall and that the average time 
of goralnatlon tends to incress? ea succession moves forward, 
in the case of percentage germination, parasitism and run- 
development of seed is of course reflected in the results. 
iU regards the average time of gemination, the increase in 
the case of scrub types must be due to the increased hardness 
and thickness of seed coats and fruit wells.

It con clearly be seen that these tendencies are bound 
|*o have an important effect upon influencing the course of 
succession. The fact that ruderal species have a ol 'her 
percentage £er inetion end start germinating before advanced 
spewies means that the Utter are certain to lose tne reoe 
for water. Once ruderal species have consolidated their 
position upon e fallow land - and they are easily able to do 
this by reason of their uAtb gemination and fester growth - 
the web of superficial roots formed is so great as to exclude 

most other species eltoteti-er.

*
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3. jreragg fel^te of

m #  InveetlgFttoB Into the weights of dleeemlnule. of the 
fleet commonly found species in this type of sue esslon, wes car­
ried out with a vl?w to eetlaetlng the mobility of the species 
concerneo. and u e inf 1 isnce of thie facto# upon the c our op of 
succession.

Kxcopt ’n three c seta where dlaseulnulea were scarce , the 
samples weighed did not contain lass thee 250 Indlvliu&ls, In 
most cases , the samples contclnel 500 or mor" dlsse.-rlnulefc.

Theraver posslcl? , the dlsaemlnules were weighed in the
form In wnlch th y usually fell to the. -round. Thus the dr!eu
E m

fruits of r l A J Ld ^&X S, vnd llzi^hup ■aucroaa.ta ware weighed.
In the case of Hoyenp oeUenc. however, the seads were weighed 
ee fruits were too sesree to form a represertatlve sample.

iriny gre» • ••s > r ve eltemetely-placeu nale and f̂ nalf erlke-
R

letc upon the flowering heed. It Is "osslble that In some esses 
the two fall to the fromd together - as Is found In jisi&Ifir 
chvrluu eemlt rbe. (See Seed Photograph No. o.) "n the latter 
Instance, th- u \ scemlnule ' r. * t 4 at'echc st -rile bplk^le t were 
welched togeth r. Tn loubtful instances, however, ruch as 2iafiUX>
DO con Pluroe..Aft, Andrppomn egiPlfic.tfJia.> and
othen, tv'-> sterile pikelet -- if n  bad uot already
|fallen off —  odd the d U ^  .inula • 1 O'." was weighed, From the ea 
with which the sterile splkelets could ce detached, it was con- 

1 that the two 43 t rail] fell to thi ground together 
Dlseemlnutee equipped with awr.2 were weighed complete.

As it was not possible to t-U whether a dleeemlnule con- 
Ulned e,..d or not -  .Itkout .. dl.aeetion end consequent destn 
-tton —  H  no dlscrtolnetlon wes exorcised when oeMng up 
temples f : w l  hi-,. » e  wl^tr tooled oelow th refcre.represer

the everece weight of alseemtnulee, - 'r - 7 1 "■ 'r v ■'
I The result, ottolned were errenged In order of the evertpe

weight per Single dieepmlnule. ## follows
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ix-clee.

®®Averf

.K»V"-' .

VerJ6ueTla Inf bus ta. 
2lzy3*us mucronata. 
Acacls robusts.
Hoyena yaliens.
Acacls caffre.
A. Karrpo.
Fegere fgalia-cmtan* 
Themed© trlandra.
Ur"lytrum squarrcsum. 
Hhua Guelnzll.
Heteropoion contortus. 
Beture atrwionlum. 
Oymnosporla tuxlfolla 
Trechypogon plumooua. 
Andropogon amplectens. 
31dene plloaa. 
Schlzechyrlum seratttjrbe 
Ehyndh’lytrun repens. 
Hyparrhenla hlrta. 
Schkuhrla bonarlenals. 
Tegetee mlnuta. 
Hleuslne Indies. 
Cyirbopogon excevetus. 
8eterle sp.
Arli-tide congest*. 
Acarenthus Thunbergll. 
Chlorls vlrgate. 
Panlcum natBlenae. 
Conyxe amblgua.
Cynodon Aaotylon. 
Pogonarthrle squerroas 
Sragro<>tle gumlflda. 
Nldeaelle annmala. 

ephallu’n unlulativro

3.39000

1.1035C

e.12912
0 .Ohcxo
c.OUC"'
0.0191U

C.012U
0.01220
O.OC9F5
0.00353

0.00679
0 0054c

0.00535
0.00245

0.00222
0.00139

0.00099

0.00097
0.00053

0.00057

C.00078
G.OCC55

0.00055

0,00051

0.00051

0.00030
0.00029

0.00019
0.00016
0.00003

0.00003

0.00003



Ac 8tt< ipt AS9 mftde to express the results yredhlcally. A

" 'l5»n dhow the Imenae increase 1
»•1 ‘' i • *• ^IssB'ilnulee eetween Climax 5t j Oil sac
Scrub.

T' ' ' ' " - :
Bo yens Bllens represents seed-wel^t, not dlseemlnule welght-
whlch would VP very ...ccv grater. The fVyjr® for Prr.lc..̂  iy-tsleLj
U  not correct. Tt » s revi pusly llscov r-l tvr t ov.»r SJj» of th>
disaemlnuli ■ v ti e p.. tt was believed that this was
not e natural etnte but that the Ul^semlnules hsd probably been 
gathered too fafly.

>hen the above results are carefully considered It will v® 
seen that, generally speeding, alssemlnule weight Inoresess 
fairly consistently with the advance of succession. There Is a 
comparatively enormous Increase In weight oetween the die seminal 
of Purple Veld and those of the Scrub Clloax.

Another Important result which emerges * though this fact
already well known - le that the species which ar» able t- colon 
lee ienuaed fallout quicker! are those which have the lightest * 
dlesmlnulee and possess mechanlscis which eld in dispersal. The 
most Important of these ere such species re 
qnm^allum undulatum Whose dispersal depends upon win —  a 
feetor which is elmost conatantly^ln^operetloo.

The only facts which prevent^such ae 
and Zagros ti ̂ from colonising tr> th- sa* ext nt
the £ pec lee mentioned ahcve, 1. that their dl.«.lmla. Powe,. 
no mechanise to aid In dl.p-raal. They are to. reoderei eoapar 
.lively toiobUe and are forced to depend for dUperMl upon a 
sloe process ,, tratoUy -hi.., foreard. ulant y pV-». Sou

dlHKslnule. ay occwiom' ' '   ' " '
mud on animal moves, but this mu.t a rather rare occurrence.

some species Which are oe-only found on fallo. lands
Po.sf ss dlcperea, ^cMn.en. d pepdlng upon ,tt.chment to peas!

attachment organs may ue * T  effWl#*
fnlrpls. Thou^i u p



iruAetM» es ln t!»  case of m a u u a m  , tt»  d U a ^ te u ,..  

csenc, of Oelnt  ^ W .y  d u p e r y  o n ,- ..  m la U .  6ctlw  ., '

JjUCL.wl ViM.

: U  ,BW • '  a ie w to “l»» tmae t- tocree«  »lth  tte , i ro„CR
•ueoeaslan. The hoovloct dlaeeiti„„„6 6y ^

oonatlfoant .p ac la . of CUma, Scruo Va^tatlon. Tha d ie w tin u l,.  

Might factor 1. of greet Ingortence In ehaplnc the course of 
woondery eucce.slon In I t .  eerlle.t stage., e .p ec t.lly  upon 
recently ploughed areee. The Influence of thl. factor decrease, 
rapidly as aucce.alon advance., due chiefly to the fact that thot 
dlaeemlnule. may be U g M  , they * W e *  no organa to eld in 

dlepereal. In the latter stages of succession the dlspeminule- 
welgt:t fectcr exerts a negative influence upon acceleration of 
succession. The factor la only of Importance when combined alt* j 
the occurrence of mechanisms aiding dispersal. These two proper­
ties ere combined in the dtsyeralnule of Cnnvz* its im­
portance as a colonising • pecles oecomes even greater when it la 
realised that the seed Is highly viable.

k, P lM M la W lg . ^ r a l n w t l o n  and

i ,aesa.ass9?^Y

The dlesemlnule structure oi e number of the most Important 
species occurring In this type jf succession have been described , 
in the order In which the species make their appearanse. The name 
of mariy of the mechanisms have been taxen from Weaver & Clements

(1929).

Group W : PpTPfhuje „Mg^esUm.
gonvza emblcuc. Nldorella anomala, Irigeroa 
canadensW and Gnaphallua jnlulatum fall into 
this group. The disaemlrrules ere capable of 
drifting on air cuerents for long periods and 
grnet distances. They are extremely U#>t and



and are Dome- on the wind by the peppue parachute 
3'"c.ratae shown in Seed Photo-rape No. 13. %e -nechan- 
^^3 v rv e, Iclent and ao le the whole process of 
dlepersal. km factor Which probably plays some part to 
in the dissemination oi. such dlssmalnulee ,1s that 
th Tr Is usually an up-<i.aught of warm air from the 
surface of fellow lands. This would tend to carry the 
dleaemlnules upward to levels whora lateral air 
currents are operating. It should be noted In this 
connection that the plants mentioned era all tall. This 
Is another factor which aids dispersal.

A grass which might be mentioned In this group E 

Is Chlorls vlrgata - thougi it does not possess a true 

parachute. The hairs upon the dlssemlnule , however, 
act fairly efficiently. The plant i, eeml-prostrate In 
form and Its habit must considerably reduce the 
dispersal of Its dlssemlnules. (Bee Seed Photograph

The parachute mechanism also plays a a&lght part 

In burylr. the dlssemlnule in the so il. I t  le so shaped 

as to allow the dlssemlnule to move In one dlreetlon

only, as shown here I It a®® found almost
Impossible to push * ’ auch Uj 9b ■
along a flat surface In tto opposite dlvectlon to the 

arrow shown in the diagram. This fact may help s u b t ­
ly to bury th", dlscemlnule in the soil. Ap&rt fvonn thi 
the distiemi! alee fve so small that e few particles of 
soil are ip tflcieut to odver them.

: Cnma/.e > 1 | jT '
Only one species falls legitimately Into ihls

group. frutlcosa liberates dleeemlmlee
equipped with long silky hairs which ere v e r y g  |
effective In malntelnln; them in the air. Tt le very
doubtful whether the presence of these hairs aid the



Al.ee'slnule to enter the ,o,i. The halre ere more 
laxer and longer than those composing the

pappus of gflfiyzfr m \ s m -  The plant is tall. This
undouoteoly aids dissemination*

Group (cJ : Huokeu A t e c h a m _

This group does not Include pointed callua 
equipped with retrorse hdirs. These will De deec 
ed late*.

fee species which fell into this group ere sucl 
88 W t b lm  fiPlflQam* X- strum&rl^. Goiauhran* I 
^loKosa (no hooks out the effect Is the same), 

ilSflAfi bsrteromanVG, T8g.etes mlnuts. Bldens
^nd Irlbulus tsrreatrla (no hooks), The 

the mechanism Itself may oo an extremely *;"flcl 
organ of attachment — e.g. as in the dlssemlm 

of Xgimirn $\r:mnwt, or aidenfi Pllosa (See 

Photograph No. 12) —  dissemination by tills met 

depends upon the variable, casual factor,of the 

presence of animal a or man. I t  is chiefly for tl 

reason that these plants do not colonise new 
fellow lands as quickly end completely ee the 

species mentioned In Group (a ) .

It seems fairly certain that the mechsnl 

of species in this group have little If any 

effect upon dlssemlnule penetration of the soil

Group (av : atoloas. M  B  ■  ■
A note Is  included here upon a plant whl

spr-edo more by creeping stolons than by dlspe
sal of seed. Cvperus esculeatUfl la frequenlly
found in great sbundenc* in fellow lends. Uee

photograph No. 1.) The seeds were not Seated.

(frnup (e) : |'yiobl)i? PlaaerdnuWA.
It may ce wondered why such typical 

fellow lend plant. »« SleuslES-11̂ . W H U



ilrsmtiaa.

n ^toae dlesamloules a: 

almosc all imrzoblle, are able to colonlgf- fellow 
lanls to the extent they do. (dee Seed Photogrit 
-os. 10, 11, 14). This le due solely to the cn-nulj 
effect :f continual plou^ilng and p-or c$ultlvattoi 
upon tlie reserves of seed in the soil.The seed dej 
In the soil Increases year oy year. When cultlvatl
ceases,an enormous number of these seeds have the
a K E B M
opportunity to geminate and to grow undisturbed. 
Fallow landu ere v^ry quickly covered in this way.

vowslwmlaaa.
It Is concluded that the high degree of mob

ana viabllty of many ruderal species, combined wl
poor

the effect pf continual plou^ilnp and/cultivation, 
the root cause of the Invasion of fallow land oy 

these species.

(11) frlmgry ataa,.

Croup fa) ; Parachû  dechanlaws.
These do not sctptlly exist In this stage ou 

dlseemlnules of A rt at Ida congee ta. end aayafiglfUUB 
heva been included hare for purposes of 

convenience. Aria tide conggslft dlepwinules are 
to a certain extent dispersed oy wind. The trlcsrl 
Ite ear: le able to support the dlseemlnule quite 

wrll In the air ard the seed lr light. The dlssem- 
inule o' f̂ vpAlytrjm rel*»m is cov red with short 
silky halrt which support It felrly well In f.ve wl 
(See Se»d Pho tor raphe Nos. 4 end 3). Both types ar 
inefficient, however, os compered with the pe^echu

of Z M W  u m *-“unt' ,re r,ttl,r 101 
the ground ana earn u p - c u r r e n te of air are not eo
prevalent In cotter covered arena each «$ thla. II

effect, of there organa upon arlvl.ng the dlaamlnc
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into the se ll are q u it, a iff.rm nt. a .:  of 

U a.̂ r-fe^. revolves quite well but it ooes not 
ter'“ " PUe>:' ie 11 sscalnula fore^xd as In the case

^  Tt is supposeu to operate in
:fe 6dmR WVY 8t m  out it Is difficult to see
01 - uld do this unless the dlateilaule dropped
vertically :nto the ground. The presence cf the swn 
In er-d the hairs in :&y?u£;lytp c dernana
the aissenilnule shall be naoved In one direction onl; 
once it has reached tly; ground. This may alW p ll$t 
In penetration of the soil. The splkea callus of 
Aristide would certainly "old the dlsserlnule In 
ground after penetration had occured. 

caar is) . dPlked Calluses with Retrorse H M p
Arlstlds congests eleo falls Into this group. 

(See seed Photograph No. h). The ^chenls? Is very 
efficient but necessarily depends upon anInal actlvl 
for dispersal. The species ie doubly sure of diaper 
as Its dlseeminulee are dispersed both oy wind end 
by animals.

Gxqup (c) ;_ 6 to lo ^
A note has been added here upon the dispersal 

of dec tv Ion. The alssemlnulee are very ligb
aiA dispersal. They er

of the gam type as that Illustrated In Seed Photogr
No. 1C. Also the seed eupears to oe sterile. This
9pri! concluded from the results g e r t e s t s .
(The se -d can and does te.emlMte, however. See Pho
graph No.I;). The plant probably spreads most by very
rapid penetration atthr. aoll by stolon.. Ti-.U note
he 9 been included tor »ele> of conv-nlenc".

•yj. (r!) ; Tmoallf glfsenmjles..
jnat of the specie, of thte etete feve been

rendered conperetlvely l»»blV by the lack of dlepe,
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6?1 r 'chanla-s  *jpon th e ir  d l e ^ i n u l e s .  This is  p & rt-  

y -UJ to r In ecae c&oes, oy the very high

outpu* o f seed. Species f a l l l n t  Into this fcroup t r e  

a ^ L b i^ S llL .5  Jh). —  PB mentioned In  the l i s t ,  Pc^on- 

i rJLliA  P^rptlG ^oroholLid Irdl-

iun. dlasfKLlnules of ^rp^rostls ana, end. Pocon- 

■ < b<*Afrrosa f a l l  InSo e feTvUp anise alsseaitnules  

sre 6x ̂ 11. r to those I l lu s t r a te d  In oeed Photograph 

a*o. 10. These epacice e l l  appear to spread oy e 

process of c lo t  li .v p s lia . The dlssemlrjules are l ig h t  

enough to oe c a rr ie d  a few yards In  a high w in d .In  

most cases the dleaem lnule* are tc is ll and are e a s i ly  

covered oy p a r t ic le s  o f s o il  la  ra in y  weather. This D  

probably eccounts *cr th e ir  h i03 germ lnaliou In  field 
c o n d itio n s . C^molon lac  tv ion which may also be put 

In  th ie  group spreads c h ie f ly  by means of s to lo n s . I  

S to ry  ( 193^1 record th a t th f seed of th is   ̂ m( ies  

g e m in a te s  In  the f i e ld .  I t  la  poeslb1' that they are  

dormant fo r  a period or th a t they x-equire fromt] 

cond itio ns b e fo r- they w i l l  g e m in a te ,

Group (ci : Tumtlere.
Trlchoneure ^ T fn d l,l uals f a l l s  In to  th is  group. 

The idiol^ flo w er head breaks o f f  and is  ro lle d  over 

the ve ld  by the wind. The presence of t e l l  f fe s -e e ,  

however, ruay render th * apparatus Immoulie. It Is  

probab ly qui te an e f f ic ie n t  means o f d isp ersa l m l  

aross where grass Is  s h o rt. The d low m lnul^s creak  

o f f  the flow er-head as I t  r o l ls  a long. . d  

Photo grant: 'To. lb . )

"he coMltmlty a; * *b»le Ms • low ♦•free of 
moolllty e„ coop-red with the Ruderel Stsge. Cm  of 
It. ■x-abere overooe*. this to a certain extant by

S'vr adlng v e g e ta lIv n ly .

l i e l
"m# I

.
. - . m
• * ,  .*•
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W  j t-.l c aUk.U.. Hth H.7iTi;,
AIT the grase epeelee In this stage can oe 

ci U  to tbl\ Into thle single group. In the case 
uf ^  trlap,a,r̂  and iktrroL'OKon con tortus.
CfrlTua ;3 ho efficient an organ of attachment 
It hat Seen known to pierce te hide of sheep. ( 
de d Photograph Ho. 2 .) The callus In 
tUliS. erd ^mhODOKcn excavatue Is only very mods 
e tely efficient bm an attachment mechanism. In 
.achlzech.yrlua somlherbe. the callus Is totally 
Inefficient, (See Seed Photograph No. b.). In no 
case does the awn assist In dispersal of the 
dieae':.mutes. All species ere relatively Im­
mobile.

As far as iesf' mechanisms aid penetration 
of the soil, It can be said that they are fairly 
efficient. Both callus ana awn take pert in the 
proceas. The a win of the lp + ter three grasses e*i 
very similar. Frequently two bends can be notice 
In the awns, both right angled or neatly so. Cne 
of these however, la in a different plane to ̂ ths 

of tiie dlseeminule. (bee diagram^ t.ic.
The awn revolves quite reptdly with increase or 
decrease in humidity. The right ar.gle bend, in t 
awn ensure that movement is Imparted to the dl 

semlnule In two directions, firstly a vertical 
oscillatory movement and se^odly a forward-thru 
ing movement. If the callus remains upon the gr 
the two movements combined tend to thrust It in 
the ground, Once embedded, the callus remains 1

tnll 1 . ^
iflents almost indefinitely.



*Uh;ut7' ^  ĉhyrlji-.. I

T volv^a quit vl^orcuely, it ' - & llt'M ̂ fjct on 
thrjsulixg the dlBsenilnute Into the soil bee*use the 
Lv1116 16 too blunt to enter easily. (See Seed Photi 
graph No. £.)

^  f .3; :r:OiQ^2
con tortus ilffer sllgj.tly from those above ana tend 
be etrfrighter, The effect, however, le the same. 
3:inClustor.O. Ne

It is concluded, thst this community possesses 
even lower degree of aoolllty than the Primary Gres 
Stage. The hygroscopic r-iovea.-nty of the ewne prooeb 
have an appreciable effect upon germination in cor 
species. 

tiurpla Vald or Grassland Climax

n t h j ^ i l d - r g g ^ q a .

Tracr vpo^r. Auaosuc (Bfl< to| rapB 1 .

er.i Tris techva h l ^ i dil are members th‘ s group. Tr

dissemlnule of T. hlsblde. is v-ry like that of £ M  
t r l a w v (cr - 5e--j r-'^-.raoh So. 2.). "The callus 1 

ti. cases le m  fetomt  ̂  ■

i r ,r ^n'osusi may ce included In this group. Th 
cf  I ' r : i " r - '% 1?,  however, ju l t

inefficient. The hairs ere too weak end the callus 

blunt to allf* of attachment. 
3 ) .  ' m - T r ' T "  ""T .u . 1 foilML rray also oa Included. 

The callus is relatively inefficient but the ear. 

revolves well.
... f " 'r* tTi 1

t . . n  « w . t  i r .  t -  C 'H *  -f tasnaat

j . ,rA
of S t o t o M U O  ... -

_ * .11



t u a s s m n t i m - m ,  t k k s m u m ,  tiaieu,
a a m a M  («e. Seed Pkctogr^ Ho.7), Allots ,r„ , 
sealf’.atj. jleltgrjp and BreoMer'

, : l1 ' *** -lUMnlnules whlct’ fell direct to 
' ■ , 1 -

disperse! or pe-ietratlon oi the soli.

* -delude that the Purple Veld type has the 
lowest nooility of all the ooooNnlttee mwatlrr/M ,,,- 
far. H e  co'-iualty contains only two spASIes which 
ere capetle of aov> 'nt by attachment. Of these two 
liaghyi^^n, s-1\> n f #  need scarcely ce oonsldertkd oh 
account of the fact th t only about 10/ of Its seed 
ere eapal)le of gemination.

The dlseemlnules of sorjib constituents are co 
peratlvely very heavy and with rare exceptions, 

poeseeE no -nechenlans which aid In dispersal, (dee 
•eed Photographs Joe. 1̂  -  21). On the other hand, 
many species product fru its  7.r'lch are palatable to
birds, animals and can. Reliance is pieced upon thi

I;
fact alone for dispersal of the diaaov'lnules. These
may be In th any fruit# am in the case <

'n pallena and 1 rs. in SCC : ‘ t :' -
given in Chapter 1., Paragraph S., of the spec lee
whose dls.eulnulee are most frequently dispersed in

thl* say.
In nona o f the species studied dĉ the seeds or 

f r u i t s  possess mechnnlsme to a id  in  the penetra tion  

o f thA coll su rface . The p.owse of disperse! is at 

- 11yt , v-r;; I e v i d e n t .  Co recount f the nsrtlcula
: fruit *# 1 1 #  <8f » ^ 5 ies such

t o t e u  its *e4 i r i r i m  wtr"*** r****eUv*lr’



I

likely that s-vilnuloi rcrub ytjecleg err
caprble cf lym, on t M  ^  , .xpowl to nil eordl-

w. - .hnr f 3T long psrioie without harm. They
M 'y 1" “h l3  WBy* e w Qt'ialli oeco-rs covered with soil 
and germinate. I ^
Qonclualona.

I conclude that Climax Scrub ie by far the most
Immobile of all the communities In this area, which
•ccounts to some extent, for Its very slow invasion 
grassland areas.

Flafl-Ufr££luslQRft on Peregraiih k. ; pj,
I t  seems safe t" conclude that # definite gradient, of nob:

Ity exists In t .. various plant communities taking pert in seco
dsry sucoession on fallow lands In this area. The most nlghly

- c: i -/ ' ■mobile species ere constituents of the Buder&l Stage, w hile the
ffl

meet Immobile species ere found in Climax Scrub V egetation . Scr 

types, however, frequently possess palatable fruits which o ffe e  

to some extent, the lack of mechanisms fo r  dispersal. The mobil 
o f dieaemlnules of the ludersl species Is due to th i ir t  llg h tn e s  

end to specially adapted dispersal mechanisms. G enera lly  apeakl:

there  Is  a decrease In the number of the species equipped w ithZyp '3
these mechanl sms and s decrease in the efficiency of the

the further succession advances from tbmechanisms themselves , 
e a r l ie r  stages.

I  conclude that the comparatively high incidence o f diape  

sal mechanisms In ruderal types, plays a Rest Important p e rt in 
shaping the course of secondary eucceselon. This is especially 
tru e  o f the earliest stagee#6nd can be applied in a negative 
sense to the more advanced stages a ls o . No attention hee been 
paid  in this Ineestlgetion to non-grass somelea, fo r  the reason 

that these types are of very little importance as member*, o f  

various units. (See quadrat figures quote* in Chapter#..,
In e thesis I o im ltte l Ir. 1937. <*»•• I™ ". 1-  l 937.)

>t re seel the importsnce of the svellstl.li^Ekwdjljk*
In flu en c e  upon shaping the course o f succession, the re s u lts



Elver, here are of a more apeolfic nature. I t  car. no. be uMeratood 

I  thy species su.h as voavzi. aer^,-^ w in  almost always be available 

to invade fallows and why Zatura stram-n„» 'o r Instance, w ill 

only Invade are?6 which have been v e il worked and possibly, poorly

cultivated. I t  can be seen too, why scrub constltuante jet 

necessaTlly take such e long time to colonise grassland areas,

Flnei gOBbltfBlaag sa. SSSSlaaB.. Chapter 11. : Dlaaaialmlew.
Hungnarv.

1. %e percentage fungus and Insect parasitism of seed tends 

to increase as succession advances. % la Influences stuzceaelon in 

that ruderal soecles shed far greater quantities of e^ed thftn the

more advanced species. They aro thus able to occupy an areas, 

almost to the to ta l exclusion of higher types. Fungus parasitism 

Is re la tiv e ly  unimportant.

Non-development of seed accounts for great losfas , espec­

i a l l y  amongst the rind-polUneted grasses. The results obtained 

here are not conclusive end do not permit ie to make any definite 
statement as to lik e ly  Influences upon succession.

2. Percentage germination and rate of germination tend to 

f a l l  , while the average time of germination tends to Increase as 
succession moves forward. ThU Is bound to have an appreciable

e ffec t upon succession.
3. Weight of dlsaeminulee increases with the advene* of

•U b c e to n . Thle has e d lreet Influence upon mobility of l l .w ®  J ;  

ules and upon the early etagae of succesetin.
4. M o b ility  of diesemlnule. deereawa «  ruocaaalon advance. 

Thla^due to a decrees In  the ancles with- see! d,.persal 

m echLun. and to a increase In the efficiency of the mechanism, 

themselves. This has a d irect Influence upon aucceeslon, especial

in the e a r lie s t stagea.
I  conclude that the to ta l a ffe c t, of parasitism end non-

develooment of a r . reflected In the percentage garmlnatlon
- g - ■* «T

figures. The factors
0t  disse nlnule w l # t  and the pre^nca of



!rWl TC-’hanl“M  reflects ,n th, m o m t y  of dl.ten.mAe. 
*» *'!t lonorttot fsotora uN»fo«^ =,= ...

dlsperi

The twu most Idixsrteat factors uiarefore, are viability and 
mobility of dlsacmlnule.. Of %**, ^

tice le essentially the same aa evallablity) aasuuaa the moat 
importance. It la pe fectly clear that the factors mentioned above
are of gret importance In Influencing the course of euccession, 
far mere so than eoll haoltat factors.

Mobility Is the f ret factor to operate in cringing se d.
tbs factors of viability andto fallow soils. After deposition 

average time of gemination assume control. The factor of root 
habit, them cooes into prominence. This le dealt with in Section^.
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BfiSlJiiiajJEgglg ppqi pCCCfrH.fry 

The " A  *“  ° " " "  «»on th. - r .  t M .l M
,.»d 1. til . .... „  t M. ,„. ., „ 0 0 M .lMUIfc, 1„ w t l m l w  
ti> ti •— rtti.m, root .y.,w  pl„ tl h. „  ^
tif«t opou loflMMt o, o^onti? .ooooo.ioo. Ih. ttihnlw  
•Vlwti 1. th. .... ,f til trw... on. „,.rti ... u,.,
of m r r *  « .  «lT.r (1W8). 1 ... t w h n l w  .,H  f„  <sh.rt.
"* * * ” •'* fcl•••*•• Ih. po lo. ,. oct.o for thi. sort .. .
fou.. in th.lr tr.. oom^nitloo. Ih. Mil t,p.. T.rlM ..Morh.t, A 
record wee eede of this.

the root Meeet work of mrrey end Oleror on a™****
H i iW U t  Orahowowoa owsvrnt^.

Breehlerle eerrete.Eli#m. 
aad Trimt^h,. ead Burnt leg *e work on

gJtttihlela ▼erietilio hee been leelnded here.
With regard te the root bieewt work on tr-eee, e new 

aethed had to be adopted. An attempt wae ft ret made upon a 
epeelaon ef daaoia harroo , to empj ey the Birray•Clever aethed 
bet this wae fewnd te be labor!one and chore the working faee had 
bnlgee or reoeeeee , it wae found to be Inaccurate, (dee hoot 
Bleect Vo. 80) It wae therefore decided te make nee of the camer a 
in charting the recta. The latter were fire< fully exposed by dig­
ging away the eell from the working face The reete were then 
painted ahite aad the ahele bleect wae photographed with a metre 
stick as a standard ef eomparieen. A  scale wae finally ruled cate 
the photographic print-e# A photograph of the Whrrey-Olev or 
method le included with the tree phetogra^Ue charts.

the work wae carried cut on eroded river banks in the 
Hekpeert region during January IMP. The charts and photographs 
hare been placed la sequence of eeanualtlee and will be dleeueeed
in that order.

1. Badsral itaaa.
(1) fltnTgi

Tb. t«ro.t 1. Hot Hot but mob roOuc.O te



' ** after the APxj-fret 4" penetrstlon. it dee-
• point Just below the enter

e • Sec* deni ef bnmehing took plnee. 
The ende of the eltlmnte reetlete were thickened. 
Fine rootlets were given eff nil the wny down bet 
^•ee were neither leng nor nnmerone#

Strong euperfleinl Intemle nre given off from 
the tsprcot in the first 4" ef penetmtlon. These 
extend he rl sent ally fer n ooepnmtlrely long way. A 
largo nunher ef rootlets nre given off. So me extend 
upwards towards and finally run parallel te the 
surface, the ethers descend te a fair depth (unfor­
tunately all were broken on this bisect) en *he 
lower side and permeate every cuble inch ef sell 
fer quite a distance belew their parent laterals.

It le eenclude* that the plant tape water supplfet 
in two regions, the surface area and a each deeper 
area. In the first case /wets radiate from the 
plant and penetrate the surface sell la every Q  
direetlea. A thick web is thus fo rmed ahleh is 
able te absorb water from the slightest fall ef 
rain. In the second case the rests are in eoataet 
with the permanent water supply end are thus able 
te support the plant m e n  other supplies fail-

The taproot only exists as such la the firat ? 
pm te 4 4* penetrated from the eurftn<». After 
this level it le so reduced la site as w  be 
as bigger then seme ef the reetlete given off 
from the lateral root#. It dee net appear te 
have an important fhaotien la the adult plant. 
It may, however, develop la time of drought. 
Laterals big and small are given eff la the 
first few iashec ef sell belew the surf ace. 
These firm a fern a web of extreme density, 
fer a rmdlue of a few inches about the base ef

Tea etas nAnuta.
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wa»

thV t W - * • * ” *  tbl* tb* go out
l*eyiopleontallj. Th. niMb.r of pootl.t„ glT,n etf

not eeen to be et mil large me compared with 
Cm  2ta__amblgua or Datura m e  bleeot
w d e  in the saw pit a. that for 
but the root, did not penetrate to nearly auoh a
depth although the .oil wa. the aame. The plant vaa 
well grown.

Coneluaion.

lateral roots given egfl off. Some of these traverse

i

slse within

loh would 
:hetandln.

The plant appears to rely upon big lateral r 
for Its supplies of water. It would be able to ^  
use oi the smallest fall of ruin. The taproot does 
not develop as well as In Conysa amblgua which wo 
therefore seam to be better equipped for wit 
a drought.

(Ill) Xanthlum atrumarlvua.

As In the previous eases, - he taproot becomes 
much reduced after penetrating a few Inches from the 
surface. This Is again due to the large number of blr

horlsontal levels but others seem to draw supplies o 
water from the same area as the taproot Itself. The 
ends of all deep roots are thickened and finalv bra 
-ed. The big horlsontal laterals give off a fair 
number of rootlets but not nearly so many as In 
species already discussed.

Conclusions.
The roots tap two areas - the surface area and 

the area of permanent water supply. The roots dee 
-Ing to deep supplies seem to be more numerous than 
those In the surface area. The plant would probably 
wlthitand drought very well and would also extract 
much water from the surface area.

(iv) Datura stramonium.
As before,the taproot diminishes abruptly in

first few Inches penetrate*. It does

IT



not 10.. It. id.nclty Out off f

b r U , e M  r°0tl*t* »f « “  ‘XP. -»*«, c  th. o ^ t .

of tn. typ. «rk.d 2. glT.n off Jult hel„  ^

•upf.o. .nd P.n.tr.t. horl.ontUly for to.w .tlT.1?

blg d;,tenM-  S" atl—  tn.y turn « d  dip r « t l . m ,  
«  in tn. ... Of «. Th. .up.rflelti Ut.rU. *1.. „» 
off M  l— en.. nuno.r of rootlet, of th. typ. s. K  
Which =u.t oompl.t.ly fill th. u .. fro. th. Uproot 
to th. .xtruitu. Of th. l.t.ru., to . d.pth of .to 
.bout l'»". Sow of th. U t . r U  rootlet, proetr.t. 
horlzontUly .» in th. ... of 6. OoclonUly, d..p- 
oeated laterals are given off at a depth of about s", 
es in the case of 8, Many finely-brasehed rootlets 
giTsn off from the thickest part of the taproot 
descend vertically as illratrated by 7.

Gonelusions.

I conclude that this root system is the most
efficient of all the ruderal species studied# The 
superficial lateral roots seem to combine the funo-

E 7
tions of horizontal laterals and deep-seated verti­
cals# The soil affected by the plant must contain an 
enormous mass of roots# The system is extremely 
efficient,

Final Conoluelons on Paragraph 1. : Ruderal Stags#
The root systems e#ea of the ruderal plants 

stud led are all of one type. In all cases two soil areas are 
affected, the surface soil and the soil below the stem in the 
region of permanent water supply# The type of systom is extrema.y 
efficient as two sources of water supply are tapped. The plants 
are able to utilise moisture from the slightest fall of rain and 
also from the deeper, mobe permanent supplies during arought 
periods. This is to be expected in plants of this type which which 
have only one season at their disposal in which they must complete 
their whole life cycle# A strong , finely-divided end widespread

iiAjh



system la eeaentlal to such plants.

It is concluded that plants having deep-seated root
1Utl* or urTl«.l. firotly

of tb. bl.nk.tine .ff.ot o* »tt.a l.t.rri. ,bo„ t b « ^ ,  .o.ooO- 
1T b.e.u.. of tb. oboklng offot of tb. fin. t.rtlo.1. u-ouM 1 0 1
tbu and lastly to . c.pt.ln amount of reduction in tb. porsanrot 
water supply. H  I 'I S

2. Primary Orasa Stage.
(vl) Arlstlda congesta.

There are no extensive laterals nor any deep 
vertical roots. The 0B~12* layer of soil seems to 
contain 1 us majority of roots which are finely hr 
and spread very well iafleed. The greatest conoentrat 
of root-endings probably occurs In the 6" level. 
Conclusions.

lbe plant seems best equipped for absorbing 
water from the upper layers of the soil where the 
are most abundant and finely divided.

(▼IDCvnodon dectyIon.
The root system penetrates both the surface 

deeper areas. The branching of the whole system seems 
to be very well developed, particularly at the surface 
and deep down. The system must be very efficient.

Conclusions.
1 conclude that this type of root system Is 

one which would bar the entry of such types which are 
wholly dependant upon deeply situated water supplies, 
for reasons explained In Paragraph 1.

(nil) KT»ap»oatla c hale ant ha.
The root system penetrates the surface levels

almost entirely In the foru of a highly-branched sponge
or mat. The surface laterals may sometimes dip downward
but do not penetrate very far. Essentially a surf see

bue

feeder.
conclusions'



Conclualon..

E ? £ - 3 E - 3 E ~exiatence,

(lx) ^«gPQ«tla ^hloro.,1... ]
■  n j  Sx..„lT. t.i,. »lle. ln th.

°f 1011 “ d "  “ « — . » t6. 8. j :  M
nt.ru. though on. or two lmll on., oocur. 

Son* or the root, mm, .xt.nd te th. 3> l.T.l, Th.
extrmmltl.. mr. thlck.nl. Thl. ohmrt urn, not b. .xm.,1, 
tru. to typ. .. termite. « ,. .ctlr. ln th. but .
roota hsd been damaged,
Coneluaiona^

The plant rould appemr to r.l, upon the .xt.n.lr. 
brmnchlng In ch. upper .oil i.t.1 chmn upon a..p root, 
for xta supplies of water,

PlM l  Conclu«lon. on f ^ . Tr^ah^. , PrlagrT 9r... st.«_

A greater variety of root ayatema la found In this stage 
than m  the Ruderal Stage • Ojnodon dictylon spreads very widely 

j|throughout the superficial and deeper soils. On the whole, however 
the root systems described tend to restrict their activities to the 
superficial soils than to deeper soils. This fact is likely to 
exclude for some time ,those grasses whose maximum root activity Is 
confined to deeper soils.

3* Aeeondarv Orass Stage.

(x) Hyparrhenla hirta.
T-e lateral superficial Soots are moderately
well developed. Extensive branching of the
main roots occurs from about the 6* level
right to the ends. The roots penetrated the bed 
of "oukllp" through clay pipes and were
apoarently only prevented from going further
by the bed of solid granite shown in the ehaSt.

j * ;$ ^
The terminations of the roots were thickened.



was

• •

3°Be roots (B^kud Di had died but their function 
taKenf over oy the laterals near the dead portions. 
Roots marked B. were broken.
Conclusions.

1 conclude tuat this vigorous root system obtains 
the greater part of its water supply from ddde deep 
levels but It is also able to obtain surfame water 
through Its superficial root system. It seems that th 
plant would be very difficult to replace.

(xi) Cymbopogon excavatme.
Like Themeda trlandra. this grass has a very 

well developed system of superficial lateral roots. 
None of the roots penehra* * to any appreciable depth. 
Conclusions.

I conclude that Cymbopogon exoavatua relies 
almost entirely upon finely-branched superficial 
laterals for absorption of water. The grass would 
tend to out off supplies of water to other grasses 
having deeper-penetrating root systems.

(xll) Themeda trlandra.
This plant has a root system much like that of 

Cymbopogon excavctue -- well developed superficial 
laterals,with occasional shallow vertical roots. 

Conclusions.
As for (xl).

Final Conclusions for Paragraph 5. : Secondary Or ass atagf.
There is a greater variety of root systems In this stage 
than in the Ruderal Stage. Two of the grasses possess 
superficial lateral systems with occasional deep routs , 
while the third has both superficial laterals and deeply- 
penetrating roots. I cm inclined for this thte reason to 
believe that Bvpabrh^nla_hlrta occupies s higher plae* in 
succession then either c^opg> 0,1 exoavatus or Themeda 
trlandra. On the whole,It may be said that Purple Veld 
oon.tlta.nts, woo., root. g.n»rally p.n.tr.t. to .
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" ° h d*Pth th“  *» “ >••• or th. Sscondafy Or... st.g.
" •  10 ,0”  ,PPr”"=1*01* • « « “  Pr.T.nt., fro. » Mlng ’
colonised by theeo grasses,

4, Pj£i>ll.Veld or Climax Orassl.nM

(xlll; HWtsrls trlchoim.n,.4^..

-hia root system scarcely developee any 
ficial litarsis. The mslor.ty o_ root, daaeand 
direot to the low level of about 5». The plant 
»uet therefore draw its water supply almost 
from deep seated areas, scarcely any from the 
superficial sells.
Conclusions.

The root system is deep-aeaSed and possesses 
superficial laterals. This accounts for its pi** 
in Purple Veld, It could not hops to compete with 
p asses whose systems are mainly superficially 

seed. Much of the water percolating down after 
rain would be absorbed by the upper superficial 
roots and those of Dlfltarl* trloholaenoidas wool- 
he etarvod,

(xtw) Brachisrla serrata.
Tho root system Is similar to that c6 

trlchjlaenoldes but possesses in addition 
defined system of superficial laterals. It is 
somewhat difficult to account fo.? this fact in a 
Purple Veld grass. It may, however. Indicate that 
the grass belongs to a stage immediately proceed 
that in which Trletachjra Rehmanul, Orelytrua 
aquarrosum and such grasses make their appearance 
This theory seems to be well borne out by the 
quadrat figures already quoted,
Cioncluaions,The plant posceeaes both superficial 
lateral and deep seated vertical roots. It is 
equipped to take its place in a community of deep 

rooted grasses. The presence of superficial later

, a well



10?
POO“  ‘° lndl0“ * n  1. l t i e l j  t0  ^  
a »ta8.  i r  . „ „ . s. l9 a  A U h  l w l . m r  t

: ; 2  08 the — - « -  0 1 W  Stag.. Ihll lnaieitloa t. b M k M  by ,Muiti
quadrat analyses.

(*▼) Trlstacbjra hlmnid.,

Ill P •uparfielal l.t.r.il root, .
root, axtand dl.gon.il, for .on. dl.tanc. fro. th.

■ S ^ ! s s ^ ' rertloally. Dnfortunat.#!,, 
larg. root. .... brokan. in tn. M l n , no^T.r, th. 
tand to a.aoand dlraetl, to oo.p.r.tlT.1, 1 
whar. maxlmn. dlrl.lon occur.. Thl. 1, u.u.11, m  
second foot of soli.
Conclusions.

Trlstaohya hispid, draws its water supply chief
from deeper soil levels where maximum root activity 
occurs.

(*▼1) Bllonurus argenteus.

This grass also possesses deeply-penetrating ror
No superficial laterals of any Importance are devele 
The terminations of the deep roots are finely- 
and draw upon deep-seated water supplies. 
Conclusions.

It la concluded that this grass depends almost 
entirely upon deep rsot penetration Cot Its supplies 
watar. Maximum root activity occurs at deeper level 

(xvli) Trlstachya Refmtagnl.
Scurcsly any superficial lateral roots are dev* 
-cl. Almost a21 roots penetrate to comparatively 
deep soil levels, though they appear to gAv* off 
fine rootlets all the way down. The plant depend 
chiefly upon deep root penetration for its water 

supplies.
Conclusion##
The root system Is finely bmebed. No ImpoStant
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ai,800*U » ^  ^  . .  ... but tb,„ uit 
1/ dip T.,tl.UiT doTO. A lot or br.ncM„8 ooour.

I 4* S" °r 1011 »ot quit. .. ™ Cb .t tb.
t.rulnatlon®. Tb. ,l™t . bo..T.r. ... . u t u .
young Sid#, * h lo h may account for this. Root 
atIons are generally thickened.
Conolualona.

Tb. root .j.to. penetr.t.. f.lrly S..plT u d
.pp.®. to dr.. upon do.plj ,ltu.t*l .uppll.. of « t  

gfntanlala variably if-

The bisect chart of this non-grass plant b u  bee
included to show the type of ayecem which may be

I -

expected to occur in these members of the Purple 
Cu omunity. There Is a large tapering storage organ 
Immediately below the soil surface. This gives way 
a taproot which forks at abcut the 2*5" level. One 
continues descending vertically to a depth of almost 
G'G" —  which Is a far greater depth than is aver re 
-ed by grass roots. In the last 2»6* of pene:ration t 
taproot gives off sparsely-branched laterals which do 
not exteal far.
Conclusions.

It scorns that the roots of non-grass species may 
be expected to descend to far deeper levels than those 
ever attained by grass roots. The presence of enlarged 
storage organ* Is well known li\ nany non-grass species 
This fact is well Illustrated hare, 

ginal Conclusions or. Paragraph 4. : Purple Valo or grassland Cl: 
The constituent memberf studied? all ooss^ss root systems 

*blan penetrate to comparatively deep soil levels from which t 
artw choir supplier of water. In only one cane (bzacijlerlc 
heed there be nny .codification of this statement. Il fcivte Inst 
the plant was also provided with a syate) of superficial laterals 
T *.s seeoti to indicate that the plant does no*, belong vo the

7Mb



ulti-at. .tag., of to. Qraaaland Cltiu-a c-mamlt,. taouga 1. l 
capable of co.p.tang for ..tor at th. , m  a.cp laval. 
atatoBant. « d .  In thl. oonnootlon In Obaptar 1, PB-agrapb «.) 
■  Tbe fact that thia type of gr.aeland la open andlontalaa 
apaoea oetweer Ita earioaa oonatltuente.nlloea the tatrualon of 
iBall Pleat a pro tided elth ar.ll aaperflclal root ,,.t«u. Such 
plants as gragroetls ehaloantha are able to obtain enough water 
tram  tne un-tapped superficial supplies to keep then elite. The: 
root systems never costs Int^fcompetltlon with the deeply-eltuatt 
ones of the true Purple Veld apeolee# Complete protection cf 
Purple Veld, noweror, causes an increase of tall rank foliage 
which operates to exclude small plants such as this*

5 Prptte Open Wordland stage.
Ho bisects were made of roots of any of the Pro tea s]

6* Climax Scrub Vegetation.
The bisects were done on the eroded river walls of the 

Hekpoort Elver In the Mega Wltwafrersberg. The technique emp] 
has already been described.

(xx) Acacia Karroo.
The Murray-Olover technique was employed in 

case alone. The grill Is composed of 3' x 3*
The tree shows an extremely well-developed system o~ 
later,, roots which are mostly superficial* The roots 
extend fof over 7 yds. on each side of the st< 
branch well. The superficial laterals sometimes dip 
vertically at the end of their lateral extension. 
These probably assume the femet&ema the functions 
the taproot when the tree becomes olrer and inoreai 
Its spread of roots. Th.s was observed In older 
specimens whose roots had been exposed by erosion. 
The taproot In thl* case was broken. It probably 
descended to the level of the water which Is about 
25. from the soil surface. In cider trees the tapro 
tends to eoreaae in importance and the lateral boo
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tai

assume its inations. This tree was probably about 12 
years old.
Conclusions.

The superficial lateral roots of young Acacia 
&M T99 tr-ses are very well developed. These interce 
water porcolatlng down from the soil surface. The 
root is also very well developed and contacts very 
deeply.situated water supplies. The system as a whole 
is therefore most efficient. It is much like that of 
ruderal plants but operates on a much greater seals. 
It is concluded that the tree is well equipped to 
colonise open grasslands.
Note. Prom observations made in this aroa, it wns ee 
that the root system of Acacia caffra was essential! 
similar to that of A. Karroo.

(xxi) gyanosporla buxifolla.
The root systems of two trees are shown here.i 

it was found to be impossible to fAllow out the 
to Its full extent in the one instance. The system 1 
similar to that of Acacia Karroo in that it posses* 

both superficial laterals and a very deep taproot. T 
The laterals may extend for quite large distances an 
give off numbers of new trees. The tree th*s has a 
marked tendency to produce now trees by vegetative 
means. Five stems can oe seen emerging on the soil 
surface. The taproot extended almost tc the water •» 
edge —  a distance of between 6 and 7 metres.

Conclusions.
Vhe root system is very efficient and taps b

superficial and deeplv-situated water supplies. Ve
tative reproduction is to some extent responsible

It. rapid .praadlug. it 1. conal— o fro,
that C M  tra. la well aultad to oolonla. opat -T *-'

xxii) huclea lance data.
The spread of ^uoeifAcial laterals is
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an<? these roots are not numerous. There Is no main 
taproot. A large number of roots descend to very deep 
levels —  In this case to a maximum of about 6.3 
metres.
Conclusions.

It is concluded from these observations that the 
tree is probably placed higher in the succession than 
either Oymncsporla buxlfolia or Acacia Karroo.The 
superficial lateral roots of these species wopld tend 
to intercept water percolating down to deep-seated 

roots such as those of huclea lanceolate.
(xxiil) Oeltls rhamnlfolla.

This tree, like Acacia Karroo and Oymnoaporla 
buxlfolia , also has extensive lateral roots and a 
deeply-penetrating taproot. In the case illustrated, 
further penetration of the taproot was impeded by the 
presence of an Impenetrable layer of stones. Exposed 
roots have the capacity for producing new et<
(".ee Photograph So. 16.)

Conclusion#.
This tree also possesses an efficient root eyetn 

Water supplies are drawn from superficial and deep 
levels, it does not appear to be as hardy us the 
proceeding types. This is probably why it does not 
ofIonise grassland to any appreciable extent.

(xxlv) Plea verrucosa.
This species has a fairly well developed super­

ficial lateral system and a largo number of roots 
which descend to deep levels. It appears to be much 

the same as tfuclea lanceolate.
Conclusions.

It Is concluded on these grounds that the tree
probably belong, to a higher stage of the succession

tnan a«.cla Karroo, Qymnosporia tJgil2Ut end 
rhamnlfoil*» The fact th.t it is «  exceedingly slow- 
growing tree gives woight to thi- theory.



n n a X ^ l u s l o n .  on Parafir.ph A > n w  scrub

it is concluded that the root, of Ulimuc Seruo Stage con- 
stituonta atudied, pormeate a very large cubic capacity of .oil 
in Pioneer .peel.., the root. In each ... .... to b. of two 
.uperflclal lateral, and a very d..p taproot. The., .y.twm b. 
a marked resemblance to tho.e of ruderal type,. The tree, are 
able to malice use of .uperflclal water percolating through the 
after raira and .Iso of deeply situated supplies, 
gpcoejgoria buxlfolla. G.ltl. rheemir»v - fall ^to thi. group.

Specie, which tend to appear after the pioneers do not rely 
to any great extent upon lateral superficial roots for their 
supplies of water. There is no main taprooii but a large number o 
root, descend vertically and contact the deeply-situated eupplle 
It appears that specie, such as duels, lanceolata and Ole, 
verrucosa would tend to occupy a higher place In the succession 
than do the species mentioned above.

The lateral system, of pioneer specie, form & very closely 
woven web of superficial roots which bind the soil very closely 
Indeed. The root activity in superficial soil, in scrub areas is 
Intense. (See Photograph No.17)•

final Conclusions on Section C,. Chapter 11. i Hoot Habit

l o o n *
(l)The root systems of the ruderal plants studied are ox one 

type. They have very extensive superflSlrl lateral system, and 
also rely to some extent upon their taproots contacting more 
permanent water supplies. Almost every cubic inch ol soil in the
Immediate vicinity is crammed with roots.

2. A greater variety of root systems Is found In the Primary 
Grass Stage. On the whole, tho system, of the species described 
tend to be most active In superficial soils#

3. Boot aystens In tn. s.conaary or... «»*•
In ,o«. c m .  .iM.t .ntir.iy .np.rfl.lU. In on. .... tMr.
rtgorou. 0.,.l.p..nt of B M P  root. . o M l n M  ,1th -oMr.t. ^
want of superficial Utorti- Tn. pr...nc. of T.ry O..P root. 
.nperfl.1.1 l.t.rU. la hyp.rrn.nlK hint. w e s  t0 .ngga.t that

3



It 1. « transition typ. bstss.n plant, haring «..» shllU„  
aystemae

«. With one exception ,tha Purple Veil .pedes stalled 
deeply-penetreting r-ot sy.tene. The exception 1. Brechlwi. « 
which has been iully discussed above,

5, No bisects were made of roots of Protea spp,
6. The root systems studied In the Climax Scrub Vegetation 

show that at least two kinds exist, the one type probably pro­
ceeding the other In succession. The first type of system post 
es very extensive superficial laterals combined with a very 
deeply-penetrating taproot. The second type has poorly develop* 
laterals but a large number of roots descend vertically to ds«
» tuated water supplies.

It Is finally coscluded from tneae results that, as seconder 
succession advances towards the Grassland Climax, the horlsonte 
superficial type of root system gradually gives way to the deep 
penetrating .vertical type, Tith the advance of Climax Scrub 
species,however, the process appears to be repeated. The plemes 
scrub species have root systems essentially similar to rutteral 
species, while those following them have root systems ***»e 11 
those of Purple Veld species. Thus when succession is viewed 
hfc this angle. It is seen to contain two pioneer stages, the fl 
upon denuded ground, the second upon open grassland. The proeei 
in both cases is essentially similar but appears to be 
telescoped in the latter instance. Looking at the more visible 
aspects of succession, it can be seen that the two processes 
invasion of totally denuded fallows and of open grassveld —  

very similar.
The xo.t Important conclu.lon to 6, drawn frox the aw reault 

la that the Influence of root habit upon auceee.lon determine, 
a large extent, the court, which It follow.. It can b. Man 
the root eyatene of the ruderal. immediately prevent the Invaa- 
lon o< deep-rooted plant, by reaeon of their roper fit 1.1 ity. 
euppllee of water percolating down through the toll a f « « 9 h  

ere likely to he obeorbe' before they .an reach deeply-altuated



root.. It b. tb.t ,uoh root, could .zl.t ..1.1, upei
.-,,11.. of ..ter obtained .t d.., 1...1. th.7 ^

do ...but that id net tb. l^ortant point. Th. crucial .ta,. i. 
the Hie of ,leot 1. during th. period In which It 1. .tru< 
^ing to «.tebll«h It.elf. Se^i-g. of d e . ^ t w  .peel,. . 
OMinot hop. to ..tabllah the...:... ln condition, of Inten.. 
ij-rflolal root Corp. tit lor .. 1. found la th. Rud.rU Stage. 

The root ayatem. of meoher. of the Prlaar, and Seconder, 
OrM. Stag., m a t  act In mich th. .an. but not to th. m m  

extent. Th* superficial root systems of the first thee# stages 
succession are therefore largely responsible for excluding 
Purple Veld species. The transition from shallow to deep root 
systems seems to take place in the Secondaey Grass Stage where 
Cynodon dactylen Is being hilled oy pressure of other species B  
by decreased Illumination,and where dyparrhanl# hlrta sends 
a vigorous system of deep roots#



SECTION A. t CMAPTRT ji'

It ... concluded f * .  tb. obtains In tbl.
portion of th. work that .oil. »  condition, do not .at.rl.ll, 
Ut.r th. rat. or .h.pa th. conra. of aucca.alcn. Succa.alon 
Influences .0,1 cotcl.Htons -  not th. rear... 7 ,
occurring almUtan.oual, In plant aucca.aion m  .oU. m ,  b. 
Mid to b. oonplMMntv, tc on. another , in that aoll-tiuu.gaa 
InltisteA by change.: in * eoc^eion,nreyt the way to 
for the Invasion of new epeclee. iheoe advar as therefore are 
interdependent but, the <nltUl change le alwa a found la 
eucoetelon, not In aoila. 
afiCTlOM B, t ChAPTKtl U ,

Conclualone drawn from results given In this section t  imyp ‘rjMp
that the factors of mobility and viability of seed (which ccmfc’j 
and reflect the Influence of several other factAra) are extremely 
iwpotttant and Influence the course ox* succession to a very marked 

The influence of thest. factors Is far greater than that o 
habitat factors of the soil, 
ggTIOB C. | GHIFTKR 11.

Results given In this section show that the root habits of 
plant species play &r lenortant part In shaping the course of 
secondary succession* T&ia Is particularly evident in the first 
three stages where a predominance of shallow lateral root ays Sees 
txcXude such species as have well-developed, deeply-penetrating 
*o©V systems#

ihe final conclusions i have to make upon this work are the 
the mobility, viability and at liability of diaaemlnules are the 
most important f etors in operation , that root habits have an 
Important effect upon succession once the dleeemlnulee have been 
deposited an! lastly , that the habitat factors of the soil are < 
comparatively little importance In Influencing either the cczree 
the velcolty of erne# secondary succession as studied Ja tbl# •*<
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I hare Included a i'aw noted In this app t whicn aa; help 
tv clarify the position with regard to the true grassland climax 
of the Southern Transvaal and North-eastern Yeo State*

Bewa (1918) mentions that Purple Veld species (as described 
hersJ are common In 1 he Witwatererand-Pr etorla area —  e.g. Trach 
ooaon plumosui ("T. polymorphous vsr. oapemig). V r i l r t r m  f f f W  
rosms and Sllonurus a: tenteus —  but docs not make any definite I 
statement as to their plare In succession. Pole Evans (193?) states 
that the Purple Veld species (as described here) cover large are«A» 
In this region. The exact area covered ie demarcated as •Mixed 
Orteeveld* on his Vegetation Map of South Africa, Pole Evans alk.0 
states that certain Purple Veld species such as Sllonurus ar^ento 
n^gitaria trlcholaenoldes. Monocymbium ceres 11 fop##., 
flense. i^dyouogon schlrensls, Marpschloa capeagl* 

are frequently found aasociated with typical Themeda tylyndyf 
veld of the Free State "Short Grai.uveld", especially on poor 
soils. But he does not mention TrachyDOgon plumoauf —  «hich I 
r.g.ra the criterion of th». Purple *.14 type -  in thl. oonn.o. 
tlon. III. scope of Pol. irtcna* peper docs not Include discussion 
on th. position of thee. grss... In succssslon. idsnson In s 
ecwnlectlon .. r.cnt s 1658 , ho»,er. inplt.s tn.t In typl.sl 
Uidiaturbcd grss.wld In tb. Southern TrB.e-.sl end portion, of 

the Orengc Free St.t. BKl l.tri, tb. cll»x oonsl.t. of 
trlsndrs* This Inpllo.tlon is «>-t -lrt.-ln* end crtclnly Ini mm *****     _ _

incorrect. As b.. slr.sdy bscn pplnt^out b y « . v « a  .orbsr
b. ollsux gracslcnd of tbl. « «  -nslsts.of tb. Purpl. T.ld

pecies described here.
s. . ,„.ult of obs.rT.tlon. me*, on expedition. Int. tb.

bort Gr»esT«ld ^  ^  ™



road* In alaoat all oaaaa thbse communities were observed upon 
poor aolle or rocky areas, (c.f. Pole Svane).

It la aa undisputed fact that very large areas of this 
grasr Veld have eltuor been ploughed or overstocked. Before the 
colonisation 06 the ares by European farmers, the country sup 
ed a - ry large population of herbivorous gams animals*

It seems possible that Purple Veld species may at one time 
have been far more frequent than they are today and that their 
disappearance la largely due to the types of disturbance mentl 
above and In particular to disturbance caused by the farming 
population* The results of some experiments married out at 
Frankenwald on Trachypogon plumosus lend some auopox 5 to this 
theory. The experiments are described below*

Transect belts were marked out in contiguous Purple Veld 
areas which had received different treatments. The belts aeaaurei 
80 x 1 aq* yds* Counts were made of the flowering ho ads and of fel 
plants of Trachvpogon Plumosus in each belt • Tte average ram- 
bar of heads per plant was ihen calculated* The areas analysed 
were as follows t~
1, Purple Veld protected since *54 / P.V. Burnt annuall, since 
2g# w a w ■ * / * ■ once in 1957*
3e e w e # * / w mown once In 1938*
A# w w w # • / *  " I n  1937 and

Hi In 1. it was found that the number of flower heads had
greatly reduced as m result of burning. In 2. the result was

(Se. ?UU*|^U a*. It• W.) B _
but th. .ff.ot ... m a n m e M . / M .  Hl.togrua Ho*. 6 * ».
In S. end 4. tin .ff.ot »»» .IMler to that In M m  burnt

•K.« but ... not .0 Mrtwd. (S.. bi.togr«. o, lo a. 111.
Onfortun.t.1, th.r. ... no OTSlUbl. unf.rtlll.^ er.«fl
«uoh oould b. slnllvly .n.17..d for o o w L o n .  Ob.«mtlon.
on gr.wt T.ld, bow.T.r, .ho. th.t . . M l ^  «* lElSSZKaai
pluw,.u. 1. dlr.otly nff.ot.d « d  Inhibits. Thl. !• m
nnnr. duo to th. f .ot th.t It 1. . « r y  l.t.-fl.^rlne gr....
Or.aing d.f.r. flooring « d  ...» If th. ..Id 1. hrot.ot-

t ^ .  th. .nd of th. »..on. th. f l o « -  ll,|



« *  f na to bo kUiod bT tb. flr.t frooto. Cook (I,*, .to... 
tbot rir. dor.,, flowing 1= tb. „... of Trl.tooto. bl.mo..

m  dl».ct contrast to tb... ro.ult. for T w b ^ n  o l _  
««.. Story . « » ,  .tot,, that w i n g  g , . . ^  ^ t .  flow- 
ing to 0 groat . x t w  In tb. .... «  rxoadc trlandr. and tbot 
oonTOrsoly, prot.otlon kill, tbo.o plart.. (3o. g i . „ , „  ao. 12,
»o ob.orv.tlo-.,. wore m*.by story upon tb. .f oot of fir. upon 
Ttugodg .trlmalra but It ..... likely tbot ...41m would b. mbit 
** th,MbT- Co«k (1VS8) , however, r.port. an incr.... of 

in annually burnt plot.. It .hould be noted that 
trljgdra flcrera much earlier tLan Trachrpofxan pli«r*?«i mmd 
ia not aflooted by frost during the flowering period.

Or, the basis cf these results it seems likely that disturb­
ance (excepting fire, ploughing and violent overgrazing) has the 
effect of increasing flowering In 1'hemeda trlandr a end decreasing 
it in Trachypogcn pluaosuii. with consequent results upon the 
stability of the two type*, of veld,, These results seem to support 
the theory that fans been put forward above.

Obnervatlona aaae in the Drakensberg area at Mont aux 
Sources by Ollllland (1958' and on the Little Barg near Vathkln 
Peak by mymelf in 1957, indicate that Theaeda trlandra growing 
there is a serai type in the grassland areas and that the climax 
is probably a Tr ichvpogon-trlstaebo a type. In the Cathkin Peak 
area it was observed chat burning had a definitely detrimental 
effect on flowering in frachypogon plumosmi. This has since a#aln 
been observed by Vest (1958). In the latter area, Traohypogoa 
plumoaas ia dominant in a rraohypogon-Trlatachya-atlburue com­
munity. It la possible that annual burning of this graaaveld tjp# 
would have the effect of^-noreasing the cover of Themed# trlandgM* 

Trachjpo^or plumojns, the most characteristic ot Purple Veld 
grasses* occurs largely at high altitudes. It Is distributed with 
its associates as along the rim of a saucer, from a point a few 
miles Kest cf Llehtenbvrg (observed In 1158) , along the Witwaterc 
rand to Mlddelbxirg (observed in 1958) and probably further, and SI 
thence in scattered patches to the Drakensberg where it is abumd-



m i .  rtioaff. the appearance »f tt| ecmraur.lty m y  ehanee ,
the constituent species ar3 ususlt the seme.

I conclude frota the not»s ebove that it Is poetlb
Purpl? Veld :ay at one tine have covered e much g re a te r  

It doss today, thet it might possibly hove filled the b( 
Present semicircular, sauce.r-rH distribution and that : 
quite PCS lole that Iheyada trlar^g veld Is tcryl in cl 
merely 8 subcltmax s U t. to the Purple Veld Cllnax .

••' •-p ̂
further field observation should make It clear z.ht 

theory Is correct or not.



A. oaffra Willd.
A. eriadenia Benth.
I n|

A. Xm rroo Hayne(- a. horrlda Willd.)

I

A. litakunensifr Burch.
A. robusta Burch.
Aoalypha angustata Sond.
A. caperonloides Balll. 
Achyranthes asper6 Linn. 
Agriaonia eupatoria Linn. 
Albucm paehyclaagrs Baker. 
Alloteropsls seeiadlata Hitch. 
Altemanthera repens St end. 
Aaaranthvs Thuibergli fo g .  

An^'opogon aaplectens Woes.

ISM

Argemone mexlcana Linn.
Aristide congesta H.A 8 
Aseleplas aurea Schitr. 
A. frutlcosa Linn.
A. stelllfera Schitr. 
Asparagus sp.
Aster harveyanus Min.
Bablana hypogea Burch
B ed ms oboyatum van hi an 8 M.B.Br. 
Berkheya subulate Harv.
Bidene pilose Linn,
Bopusla scabra Presl.
Bowl as volubilis Harv.
Brachiaria serrate (Sprang) Stepf 
Brachyl»*nn discolor D.C.
Ctllllepis leptophylla Harv 
Carlesa arduina Lam.
Css la nlwusoldes Linn.
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4 Oibelli

Chcnopodiu* aBbrozoldes Linn, fl 
C. album Linn.

Chilianthua arboreus A.D;.
Chloris virgata Swartz.

v’lerodendron triphyllum (Barv.) H.H.W.Pears.
Conyza ambigua - Cesati, Passe’/ & Oibelli.
Cbrrigiola littoral!f Linn.
Cosmos bipinnatus Car.
Cucuaifc hlrsutis Sond.
Cussonia spicata Thunb.
Cyanotis nodiflora Kunth.
Cymbopogon excavatus (Hochst) Stapf.
Cynodon dactyl on Stand.

Cyperus compactus Lam. M  D I i I 1  Fn
_. ■ r  q  8 ■

C. compactus Lam. war flavisainus C.B. & Cl.
C. esculentus Linn.
Datura stramonium Linn.
D. tatula Linn.

Elionurus argenteui 
Bragrostis brisolde 
B. sbamlambbm Naas 
B. chiorornelas Sta 
B. corvula Is as.
B. gusmifluB Nee*.

Dianthus mooiensis Williams. 
Dicoma anomala Sond.
D. Zeyheri Sond.
Digltarla horizontally Willd.
D. tricholaenoides Stapf. 
Dimorphothcca spectabilis Schltr 
Dlplachne biflora Hack.
Dombeya rotundifolJ 
Dovyalis Zeyheri Hi
Bhretla hottentoti< 
Elephantorrhlza el< 
Kleusine indiea Oat



Bragrostis neboloa* Stapf.
B. robust* Sttint.
Erlgeron canadensis Linn.
Briosema cordatum B.Hley.

B. transvaalensis C.B.Moss.(ined) 
Buclea lanceoiata B.Mey.
B. undul&ta Thtmb.
Euphorbia striata Thunb.
B. truncate N.F.Br.
Bury ops transvaalerisis Klatt.
Fagara magalls-montana Engl. 
Oallnsoga parviflora Par.
Oasanla pygmaea Eond.
Cerbera plloselloldes Cass. 
Gladiolus crassifolius Baker.

* 6

0. edulis Birch.
Onaphallue undulatun Linn.
Gnidia caffre Kmimr.
0.1 capitate Linn.
Q. krausslana Nelson.
'J. microcephala Melon.
Ooephrena globose Linn.
Grewia flava B.C.

Gymnosporia buxlfolia (Lizui) Saysx.
G. polycantha (Sond) Szysx. 
Haplocarpa scaposa Harv.
Harpechloa falrx (Linn) F.Kuntse. 
Helichrysun argyrosphaerue B.C.
H. aureo-nltens Sch.Bp.
H. caespltltlum Sond.
H. callltomum Harv.
Helinus ovatus B.Mey.
Hermannla lancifolla Szysz. 
Keteronorpha arborescene Schaa.Dehit. 

Heteropogon cootortua (Linn) R.ft S.



Mrt. ttepf. 
«rp*rlc« ••thiopleuB Thunb. 
Br#oest«»e Tsrttclllarl. R.Br« 
Hrpoxls rlgldula Beker.
H. Reoperl leore.
XwU«of«r« hlbrKa m m.Br. 
Ipwcee bathreelpoe mil.
X. slnpln Thumb.

t C|
U  tf»
JustleU ammgalleldee T.indere.

burnt m # MlT&foUm J*c1e 
Imperrwle eruente Baker.
Luplilae llnoldee Thumb. 
&#*##* wrtimleemsig R.Br.
t#b#li , deelplems *.leore.
L. resalete Seed.
lefheeee digitate Stapf.
lemdetla simple* C.I.Hubbard.
M e m emie felloe# Bolus
Hearse tripbjlla i.lleh. 
m. E

Us* eereailferea (lees) Btapf
Miderella emeeala Steets 
I. hsttemtetiee B.C. 
Oemmthera blsmais Us*.

Llek.
OldeialandL ssstyeblea (Boo bat) i. Sc hue. 
syris ebysslmiee Hoc hat. 

s setose *#ley.

E
^lohystlgma pygeaee
rsmieom celoretu* Lien, 
f* laerlfollsn Hack.
W. metelsmse Boehst. 
Teppee eepeeels S.* I.
.
Pelarpsmls* aesmitepbpllem *•

6. ■'

a



\ w L m i h m H K MPwlargoniu* «a<*Uop^llu. w  ,mguatlsectta 
PentanialB. rarlabllls Harv. 

g Perotl8 ^dlca (Linn Kuntze)

# 1 '

I *

Peucdsnu, Mg.li.-.ont„ u. 8ond- 
Physails minima Linn.

Plttosporun Ylrxdlflorum Simas. 
PlectronU mundtlto. (Ch.t CM.) P.pp., 
Plumbago capensis Thunb.

Pogonarthria squarrosa (Licht) Pllg. 
Polvgala abysslnlca R.Bp.
P. gradient a Burtt Davy.
Portulace oleraoea Linn.
Protea caffra Melsn.

a

P. hlrta Klotzch.
%

P. louppelliae Melsn. 
Raphlonacme divaricate harv.
Kaveneila MacOwanlana Par.schke,
Rholcissus cuneifolia (E.& Z) 'lanch. 
Rhus Ouelnzil Bond.
R* c.f.mucronata Thunb.
Rhync^lytrum repens (Willd) C.E.Hubb
Ri— eetlfelium Chela. 
Royena pallens Thunb.

i

R. Vllmsil Ouerke. 
Sanseviera thyrslflora Thunb 
Barcostemma vlmlnale R.Br. 
Scablosa anthemifolia E.8- Z. 
Sehlzachyrlum semiberbe Sees 
Schkuhrla btmarlensls H.& V. 
Scllla lanceaefolia Baker.
8. ovatlfolla Baker. 
Bcolopla Zeyherl Sim. 
Becamone Alpini Schultes. 
Beneolo coronatua Harv.
8. laevlgatua Thunb.
8. pentactlnua Klatt.



- 5
Senecio serre Sond. |

' W ’," : \ B.
s. sucoosus C.E.Moss.

tenosus Harr.S.
Setarla sp.
8Ida dp.
Sllene ollverlana Burch.
Solasum capense Linn.
Sparaacoea tilbrLchlata Oliver 
Sphenostylls angustlfolla Sond. 
Sporobollto flmbrletue Nees.
S. Indlcut R.Br.

Stlhurua alopecuroldas (Hack) Stapf. 
Btoefce vxilgarlK Levyns.
Strlga elegans Benth.
Tagetes minute Lam.
Tarchonanthua camphoratus Linn. 
Tephrosla aurlantlaoa R.O.F.Toimg. 
Teucrium carenae Thunb.
Themada trlandra Forsk.
Trachypogon plumosus Heea.
Tragua berteronlanua Schult.
Trlbulua terrestrla Linn.
Trlcholaena setlfolla Stapf. 
Trlchoneura grandlglumla Ekaan 
Trlatachy hlsplda (Thunb) Schum 
T. Rehaanni Hack. ex. Schlnz.
Tnlbaghla Xeucantha Baker.

T* vtrum aquarroeum Hack, 
tor̂ liiea multlaetoaa Baker.
Urochloe helopus Stapf.
Orslnea annua Leas.
▼anguerla euonymoldes Schwelnf 

V. Infeusta Burch. 
yr^Krauaall Seh Blp.
V. monocephala Harr.



Walafrlda denslflora Rolfa. 
Xanthlua splnosum Lion.
X. strumarlua Linn.
Zinnia pauclflora Linn. 
Zleyphxis aucronata Willd.
Z. zayherlana Bond.



We.iafrlda denslfloia Rolf# 
Xanthlue splnosum Linn. 1
X. strumarlua Linn.
Zinnia panelflora Linn. 
Zleyphus mucronata Wllld. 
Z. zeyherlana Sond.
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Recently ploughed fallow. Note colonisa­
tion by Cyperue eeeulentue runners - rerr 
abundant here. iaeo one or two plant# 
of Conysa amblgua and Irlgeron eanadmele,





Kragroatla ehaloantha a« fern d in Purple
ffifrr >> ‘ : V..̂

Veld, m  Note the eae.ll elee of the plant
and the epaoe between the lai’ge taeeeehe,
in whleh It eeeure.





PboSognoh Me,

Two Eragraetle ehalwnth* plants.
I.snsll one Is free Purple Veld, the large

Qk
one free fallen land. Rote the great 
difference in growth and flowering.





Spread of Dlgitarla trloholaeneldee due 
to moderately heavy graalng. Note the 
prostrate habit and high cover.





'

Phttormch Mo.

Plot for 30 years
itfSMextreme rmnknees of growth.

equarroeu*. Loudetla simplex and Trashy-
D  ■ I*  ipogen plumoeue. Mete deposit of deed

leases at the feet 4f figure.





Vtototmh Mo. 6.

Protee eeffre Open Woodland near Roberta 
Height*. Orowlng aleoet exelualtely on 
the Seutbem aapeet - ehom here. Hate
tendency for this vegetation type te allag 
to higher ground only.





urn. Invasion of eerub spo iiee. 
Zlsyphue teyhorlana growing on the m 
nnd Z. ■ucrenata seedling Just beyont 
Rots sens of Yemenis Kraus ell (in flower) 
round the temltarluo.





BJtftggnpb No. (j,_

E,
Termltarla. Invasion of so rut; species. 
In foreground, temltarlu* wltt Oynodon 
daetylon In centre and a number of 
Oyaaosporla buxlfolia seedlings next to 
It. In background, Royena pollens tree 
on termltarlua.

■ V ,g

I





In*..ion ,f scrub species. AcscIs robust,
and many seedlings growing on^, and denuded

Bby Hodovai'aeo and sheep.





Invasion of sorub specie*. Awela Karroo 
•eeailng In foreground ehloh has grown fro*

deposited by the large tree in beek-.
¥  v mground.





Florteer luolee laneeolAte. Note reuukine 
of Aeparwrum ep. protruding from the tree- 
elxwp, immediately behind figure and near 
the ground. On the left Is a speelaen of 
Khretla hottentotloa, somewhat lower than 
the Euolea, Seedling# of Seolopte Zeylierl 
also occurred here with Lantana aalvlfolia.
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_  .

Invasion t  scrub spsstes. Isart to figar>. 
Aspcracns sp. prstrtoln, fma a saall .ps.i- 
■•n ef Hhue w.f. micron*ta which ie growing

i

“P • W i n g  the latter. 
ir« baokgrmind.

■v-;





Rhololerue tunelfoli* eppfiafiing over ♦veee 
of the Climax Serub Vegetation in the 
Kllprivereberg ere*.





No. 14.

•eeA-head of Ti lt?honeurs grandlglwtte. The 
dteeealnule* of thle speolee ere d'; Fpereed 
by the entire Hed-heed being rolled over the 
▼old by the wind.





Germination of Cynotion tiaotylor eeeti. 
tin was planted with fruit# of Z1typhus

Bpi
muoronata, in ordinary veld soil. The 
Cynodon eoetillnge earn# vp with a number 
of eeeti seedlings.

The





SxpoeeA root of Oeltle rharolfells showing 
dorwlcpeont ol shoot*. The effiot In 
espselolly inpvrtent in eroded riverine
areas where trees ftsveloping vegetatively
S  £  I I ®  s|are able to bind the soil against further
ereelon.

-__ < Y.





Exposed w#b of roots of tlie euperflolai 
lotorol systems of Aosola Karroo, Oeltis 
rhaanlfolia and pceslbly Zlt̂  phue muorsnata. 
Root aetlvity is intense in superfleial
soils in scrub areas.





Bttlacraak Mo.

of fire on flowering of Tr&ohypof^n 
pi w o  eve. A flre-break Ja Purple Vela. 
Wotr# heavy flowering ou U ’brrnt por-tl»n on 
loft - moetly flowering euloa of if

pluooeuo - n̂fl very aparee flowering
E l K--.v

in burnt atrip.
r.v •   11  k,‘ .





I f f * o t  of sowing on flowwrlgg of Traehypogon 
pluBoeue. Uote heavy flowering ir un-mown 
Purple Veld and eparee flowering in mown 
area.







Dleewl*ule of Tr»eh/^sea pluaoeue. Vote 
l«n« ttee, bent. le t .  r i ». . I , Tl'i I•piked eellue with stiff ?eteepee hairs. 

Villlsetre ewale.



Dl#***invl# of Theeea* trlandiv. Fote 
1"*ry sharp spiked eallue with retroree 
hairs and long twisted awn, best in tww





Dieeeelnule of frelytru* oquarroeu*. Note
"t.: @| - f f 1very blunt oollue with few week helre,

•trulght untwisted awn with no bends.
illlluetre seel*.



Dleeeeinulu ef Arletld* ongeet*. Mete 
Iripertlte, teleted awn end eplkel eellue 
.l«h . U .  .  Iwlre. 'f’l  W





Dleeeelnule of aehieeehyrtwi •ee.'.berbe. Rote
bluntly-pointed oellue with ehrrt weak retreree

" • • • 1  • W ~  H  a  ,  I ?  

hairs, weak awn aati sterile floret*
llllllBStri seal.



*24 Photograph Ba y.

Diescjainule of Panlcua notslenee. Mote , 
floto abeenoe of any Alepereal aooUnloao 

muiaotro oaaXo.







4**4 Fhotmmi Mo, ?

Di###mlnul# of Chioris rlrgat*. Hate 
fairly well—dereloped hairs on upper edge

Millimetre scale.





of Pogonarthru 
eoaploto oboe nee of any dleperoal ■oehanleee. 

Millimetre eeele .



■••d of Aearenthue Tnenbergli. Ku6e else 
aad abeenoe of any dtopereal Mrbaaloa*. 

MilllMtro Male.







> ieeeainule of Cvn.f*a  wibl 
cbute~like jeppue.

Millimetre eeele





9eed •** D»tur» etmeenlue. 
of Alsporoal ■enhanleew.

Millieetre eeelo

Bote absence



Fmlt (dlseeeinule) ef 
Urge slse, Uok
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fruit ef Tengueru infaeiist*. Note large 
•l»e, fleshy ehareeter and lack, ef dispersal 
eeehanteas.

Millimetre scale.

.
<«*•



rruit of Rhus Ouelnsll. Mote ebaoneo of 
dtepereal moobaalama.

lillllaotz-e eealo.







D t M - l n g  fruit of Pog.ro -tgoll-oonUno with 
•ee,“ Bkte ooeperotlvely ssoll eeed ^nd 
oboenoe oi< ooob.nl om#.

llllleetm m a Io .
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&UltT PttQr«lnatiffni
A. Cynodon-Ire^roetle Veld = tim i■-
B. Adjoining Purple Veld a 35* 6e.
0. P/parrhenle hlrte Veld = 16b.51.*
D. Adjoining Purple Veld * 1 3131.15..
2. Cllmex do rub Vegetation = 114& ,gU..t
P. Adjoining Purple Veld 9 a 30® pq.
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Aesela Karroo. Grill * 3* % )* equares. 
Note extend/o auporfiolal lateral ajret 
and deep taproot. Super. ..aUl laterals 
on the right dip vertleally dovnward* at 
the end of their lateral extension.
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Oynmoeporls buxlfolla. Seale airleisoe ■ 1 metre 
Two trees eheea. Taproot on left followed to It# 
extremity. Note yell-dereleped miperfletal 
lateral eyete* of tree ea the right.I Mete alee

m  #'('
the five root# emerging am wall tree# ea the 

•urfaee.





i m t  amrt. K  «■

rhser lfella. Seale ilrieleoe o l uetxe. 
Hete deep taproet twmmg to the right alee# 
alluvial etene deposit. Bate alee weU-derwleped 
eyetee ef eeperflelal lateral reete ea left.
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