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The effect of fire on the soil

Another important effect is the impact of fire on the

nutrient status of the soil. Soil samples from the

top 200 mm were collected randomly from various permanent

plgts before the fire and on a seasonal basis after
the fire. =~ It was found that using the Bray No. 2
method for determining "plant avaiiable" phosphorus
three months after the burn that the phosphorus level

was 0,0004%, six months after the burn it diminished

to 0,0002% and 12 months after the burn it had decreased

to 0,000l ppm, see Fig. 17, Before the burn the
calcium content of the soil was noted to be 125 ppm

whereas after the burn it increased to 140 ppm.

The low level of avéilable P six months after the burn
could be due to absorption by the vegetation (Low,
1978} . Fig. 17 illustrates that there is a decrease
in both the total, as well as the plant available
phosphorus. This could reflect periods of minerali-
zation and subsequent uptake and or leaching in the

soil, by the plant system.

Conclusions

Fire is considered a natural factor of the fynbos
environment (West 1963; and Kruger 1977a). In early
times man used fire to manipulate his environment and

today natural fires are not important as practically
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Fig., 17 Phosphorus content of the soil at the SILVER MINE NATURE RESERVE
following a prescribed burn.
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{ime
geophyte —T—> shrub. For example some geophytes
fire '
such as Haemanthus spp. at Bettys Bay which flowers

only after a fire. A possible explanation for this
could be that the geophytes found in the fynbos are
completely absent in the older stands but suddenly

appear if the stands are burnt. This phenomenon is

labelled by Rourke (pers. comm. 1980) as the "sleeping

partner theoxry™,

The analysis of various soil samples taken from the
permanent plots revealed a decrease in the phosphorus
content for the first six month period after the burn
(Fig. 17), thereafter, on analysis an increase was

found (Bray 2 extraction). Although the calcium con=-
tent of the soil increased from 125 ppm before the

burn to 140 ppm three months after the burn. ‘A one molar
ammonium acetate extraction of pH 7 was used, in a
solution to liquid ratio of 1:25. The suppressing
agent Lanthanum chloride was used. Measurement was done
by atomic absorption. (A. Van Vuuren, Fedmis, Pers.

com. ). This endorses the finding of Lossaint (1977)
that the aerial parts of the plant contains 69% calcium,
hence after the fire the calcium content of the plant
was deposited in the soil. To draw precise conclusions
pertaining to the nutrient systems of the study area
requires ""knowledge of ZIZup7uts, exports and transfer

rates within the system" (Westman and Rogers, 1977).



97

From Figs, 12-i6, it is evident that the distance of
the regenerated species indicates a shift, which

varies from the position of the original tagged species
from 0,02 m to approximately 2,85 m. This could be
the result of nutrient Cycling viz. at the original
positionrof the plant the necessary nutrients had been
exhausted, ana regeneration took place in a site,

where there was an adequate concentration of nutrients.
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CHAPTER 6

GENERAL CONCLUSTIONS

The present survey 1is the first detailed plant eco-
logical investigation to be conducted in the Silver
Mine Nature Reserve. The aim of the study'was to

gain knowledge of the vegetation of the area and to
study the ecological effects of fire, since fire is

regaxrded as a major factor in fynbos ecology.

From the floristic investigation in which the Bréun~
Blanquet phytosocioclogical technique was used, it

was concluded that two major fynbos communities
dominated the landscape of the area of the Silvex
Mine Nature Reserve studied. Dominant fynbos fof—
mations vary considerably in structure (Taylor, 1978},
but communities characteristically include growth
forms of the restioid, ericoid and proteoid types.
The study area has features typical of those des-

cribed for fynbos by Taylor (1978) and Kruger (1980)
viz:

The two major shrub communities occupy a wide variety
of landscapes from flat surfaces to steep, rocky in=-

clines on nutrient poor soils.

That precipitation by mist caused by orographic

clouds on the mountain tops is appreciable in summer.






























108

Edwards D 1980, Fire Regimes of South Africa. Workshop
on the Ecological Effects of fire in South Africa. Chapter 2,

pp. 1 - 9.

Ellenberg H 1956, Aufgaben und Methoden der Vegetation-
skunde in: Walter H (ed) : Einfuhrung in die Phytologie. iv, 1.
Ulmer, Stuttgart.

Erickson A J 1978, The measurement of lightning and
thunderstorm parameters. Results for the 1977 and 1978
season. Elek 149 CSIR Pretoria

Fuggle R F 1979, Climate: From Steering Committee:
Fynbos 11 April 1979. Fynbos Ecology: A synthesis of

existing knowledge.

Fuggle R F and Ashton E R 1979. Climate. In: Day J,
Siegfried W R, Louw G N, Jarman M L (eds). Fynbos ecology :

a preliminary synthesis, South African National Scientific

Programmes Report No. 40 December 1979, Pretoria.

Fugler S R 1979, Some aspects of the autecology of three
Hakea species in the Cape Province, South Africa. Unpubl.

M Sc thesis, Univ. of Cape Town.,

Glyphis J, Moll E J and Campbell B M 1978, Phytosociological
studies on Table Mountain, South Africa: The Back Table.
J.S. Afr. Bot. 44 (3), 281 - 289.

Goldblatt P 1978, An analysis of the flora of Southern
Africa. Its characteristics, relationships and origins.

Ann. Missouri Bot. Gard. 65 : 369 - 436,

Gounoi M 1961, Les méthodes d'inventaire de la végetation.

Bull. Serv. Carte Phytogéogr, Ser. B 6 : 7 - 93,




By

Gounot M 1969, Méthodes d'etude guantitative de 1la
vegetation. Paris : Masson.
HalliA vV 1959, Observations on the distributions and

ecology of Orchidaceae in the Muizenberg mountains, Cape
Peninsula. Journal of South African Botany 25 : 265 - 278.

Hall A V 1979. Invasive weeds. In: Day J, Siegfried W R,
Louw G N and Jarman M L (eds). Fynbos: A preliminary
Synthesis,(South African National Scientific Programmes Report
No. 40 December 1979, Pretoria.

Heyns A J 1957. Flora, fenelogie en regenerasie van 'n
inheemse woudgemeenskap naby Stellenbosch. J S5 Afr. Bot
23 : 111 - 1109.

Horne I P (in press). The frequency of fires in Great

Swartberge. 5. A. For. J.

Hubbard C S 1937; Observations on the distributions and
rate of growth of Clanwilliam cedar. Widdringtonia
juniperiodes Endl. South African Journal of Science 33,
572 - 586.

Jackson S P and Tyson P D 1971, Aspects of weather and

climate over Southern Africa. Environmental studies, Occ.

Paper 6, Univ. of Witwatersrand.

Jones R 1968. Estimating productivity and apparent
phytosynthesis from differences in consecutive measurements
of total living plant parts of an Australian heathland.
Aust. J. Bot. 17 : 309 ~ 314.

Jones R and Specht R L 1967. Productivity study on heath
vegetation in South Australia. A comment on sampling

problems. Fclia Geobot. Phvtotax. Praha 2: 337 - 346,




110

Jordaan P G 1949, Aantekening oor die voortplanting en

brandperiodes vir Protea mellifera Thunb. South African

Journal of Botany 35, 367 - 392.

Jordaan P G 1965, Die invloed van ™ Winterbrand op die
voortplanting van vier soorte van die Proteaceae. Tydskrif

vir Natdurwetenskapge‘s, 27 = 31.

Klein R G 1974.  Environment and subsistence of pre-
historic man in the Southern Cape Province, South Africa.
World Axchaeol. 5 : 249 ~ 284,

Knapp R 1971. Einfubrung in die Pflanzensoziologie.
Ulmer & Aufl, Stuttgart.

Kolb P 1727. "Besch rijving van der Kaap de Goede Hoop®

In: Naaukeurige en uitvoerige beschrijving van der Kaap de

Goede Hoop. Balthazar, Lakeman, Amsterdam.

Krdninger H 1978, News letter, National Lightning Recording
Scheme, No, 2, November, 1978, Elek 161 CSIR Pretoria.

Kruger F J 1972. Jakkalsrivier catchment experiment:
investigation of the effects of spring and autumn burns on
vegetation. Progress report, Project 116/235, Jonkershoek

Forest Kesearch Station.

Kruger F J 1974, The Physiography and plant communities
of the Jakkalsrivier catchment. Unpublished M Sc¢ thesis,
Univ. Stellenbosch.

Kruger F J 1977a. Ecology of Cape Fynbos in relation to

fire. Proceedings of the Symposium of the environmental

consequences of Fire and Fuel Management in Mediterranean

Ecosysioms. U S D A Forest Service. General Technical

Report W O - 3. pp. 230 - 244,












http:vegetat.iw




115

Raunkiaer C 1934. The life form of plants and statistical

plant geocgraphy. Claredon Press, Oxford.

Robertson H G 1979, Biomass of four fynbos communities
at Bainskloof. Third vear project, Univ. of Cape Town.
Rourke J P 1972, Taxonomic studies on Leucospermum R Br.

J. S. Afr. Bot., Supplementary Volume 8.

Rourke J P and Wiens D 1977. Convergent floral evolution
in South African and Australian Proteaceae and its possible
bearing on pollination by non~flying mammals. Annals of

the Missouri Botanical Garden, 64 : 1 - 17.

Rutherford M C 1978. Karoco-fynbos biomass along an
elevational gradient in the western Cape. Bothalia 12.
3 : 555 - 560.

Rutherford M C 1979, Aboveground biomass subdivisions in
woody épecies of the savanna ecosystem project study area,

nvl vlev. South African National Scientific Programmes

Regort 36 : 1 - 33,

Schulze B R 1965, Climate of South Africa. Part 8.

General Survey S.A. Weather Bur. 28, Govt. Printer, Pretoria.

Sim J T R 1943, Mountain Fires. Farming in S. Afr.
i8 ¢ 283 -~ 286,

Sparrman A 1783. Voyage to the Cape of Good Hope, vol, 1

London.

Specht R L. 1969a. A comparison of the scleophyllous
vegetation characteristic of the mediterranean~type climates
in France, California and Southern Australia. I. Structure,

morphology and succession. Aust. J. Bot. 17 : 277 =~ 292,










118

Weather Bureau 1975. Climate of South Africa Part 12
Surface Winds. Government Printer, Pretoria.
Weather Bureau 1978, Report No. RP21. Government

Printer, Pretoria.

Wellington J H 1955, Southern Africa: A Geographical
Study. Univ., Press, Cambridge.
Werger M J A 1974. On concepts and Techniques applied in

the Ziirich-Montpellier method of vegetation survey.
Bothalia 11 : 309 - 320. | |

Werger M J A, Kruger F J and Taylor H < 1972,
Pflanzensoziologische Studie der Fynbos - Vegetation am

Kap der Guten Hoonug. Vegetatio 24 : 71 - 89. Also as:

A phytosociological study of the Cape Fynbos and other vege-
tation at Jonkershoek, Stellenbosch. Bothalia 10 : 599 - 614.

West O 1965. Fire in vegetation and its use in pasture

management . Commonw. Bureau of Pastures and Field Crops.

West O 1971. Fire, Man and Wildlife as interacting
factors limiting the development of climax vegetation in
Zimbabwe. Proceedings Annual Tall Timbers Fire Ecology
Conference. 11 : 121 - 145,

Westhoff V and van der Maarel E 1973. The Braun-Blanquet
approach. In: Whittaker R H (ed). Ordination and

classification of communities, Handbook of Vegetation

Science 3: 617 ~ 726, Junk. The Hague.

Westman W E and Rogers R W 1977, Biomass and Structure
of a Subtropical Eucalypt Forest, North Stradbroke Island.
Aust. J. Bot. 25 : 171 - 191,



























