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*u__ _§semb1u§e‘ Such deductiuns-ar

'P°°f‘¥ ““ﬁEfStﬁod‘ ?here have heen hu studdes o

_.i1g_:anaiysis to Quaternary pa1len sequencgs, and quke and Meadows {1939) ,,,,,

:a h:fhriefly examined meteorulag:cai determinants nf the airSpora during;faf}"
& fiveswesk winter period in Cape Town, but this study 1s the Fifst & 0
--f_f:pruvide 8 detai!ad account of seme uf the quantitative asperis oF
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@Li; poITbn}ra1n 1n the South African environmentﬁé ' S
._.. }oMany internraTated>factors determine the cﬂmpositfon ﬂf 3011en 332 } -
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'1 factars.
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7. Glimate, both in the urrent Season and in previgus seasons, & = -
(HITIERS, D05 Jn he.curvent Season sndiin prewious seasanss 18-

SR DT e o

.,_;sDEttrum Pnilaﬁ prﬁduﬁtion cnntro!s the quant%ty avaiiahle fﬂr i:;__:.-.
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.'; f;' 1;ﬂf-_. 1mpertant in determ1ning ﬁu?éen yie?d._ Fbr examp1e in deciduous
| trees the quantity uf pa11en ava11ah1e fﬁv spr1ng ?10W€ring 15
establ1shed by the end nf the prEVTOUS qummer, at which time the

ceTTs destaned tn become po1ien "r"1ns nre aIready present

(ﬁolnmon 197&;, Therefcre, ravn nd;temperature fnr examp?e, wi?h Q515J, %?

subsequentiy 1nf3ue?ce the amnun nf pa}]en prﬂduced fo’;f_ilai;f-f:’

Edﬁphic factors contro1 béth ¢ sit1on‘of the vagetation and

‘  '-i; g;t111§y.uf productiqn, Topographic

upiants, and hence puﬁ

nre an& éspect aiso faIT 1ntu ?lffi

.a1ly determine_the amcunt n‘ _,;; ?;5:

SR R
) f;__,.the‘propurttun of pnl1en e e
- o

. s surfs ffs 3 #hnctinn of aerosai R
pﬁyaics whiﬁh ﬁetgrmﬁﬁe_seﬁtiing rates uF the gnlien SeﬁtIfng“ %ﬁf;f;jg.;ﬁ

rates ara in turﬁ gontrolTed,hg ﬂiza,_shape and density d? the fﬁﬁli'm'
po?len grain (Harringtﬁn 15?9) Tﬂe hahavinur of the po!]en grain qu

15 a1sn influenced by different t1qmatic cnndit1ans. For examp?&,

e

deposit%pn will” vary with ﬂi%ferent degreea of- hum1dity and.

o .

precipitagfon.-ﬂ_fV '

' ;g'ﬁﬂy-f} | Dnca poiien has sett1ed factors such a5 sail maisture, temperature  ﬁfffJ_
Pl and pH, and. resistarce_ "fhe exing to oxiuation and fungai détay, e

e w111 determﬁﬂh polien pPeséfQétion {Trawerse 1988). Nater—bﬁvne o
p011en may~afsu be transported from one area to annther, either hy

surface wash ov 1n rivers. Thece many 1nter~dEpendent factors

SR determ&ne fina1 cumpos1t1ca @f the foss11 spectrum.
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' In this study the fuTlowing questiuns addressed these interactinns _4 N .

'¢f_ in the Pretoria~witwatersrand~Veﬁkeniging district {Pwv> uf the
) Transvaal {#1gur; e C o
:"’l..-.. 1.'Jhat are the qualitative and quant‘ltative re!ationships B
- bﬁtween atmospheric pullen and 1oua1 and regional vmgatation?
:;:; f'z,': Hhat are the Gualitative and. quantitative éTatioﬁShiﬁs amdng'g'-- -
o the atmnspheric, urface and subsurface (subfossf!) pnl!en :

'.'- j _‘j;samp1gs, anﬂ how do- these samg?es e!ate tu the }ugal and

: : "regionai vegetat*ion?
S T e ___w'. ;--“;_ﬁ _”
| .igfﬁ;:ﬁ,;ﬂow can the atmospheric, surface anﬂ subsurface samp1es he _ ?.5.'
'T*;1}'£17used to reconstruct paiaeoclimates? ' o

| __]a:"f4;’ffiwhat roﬂe du meteoroiogical factars paay*in coneentratinn
i and distrﬁbutian of tha—airspawa, and whit effect does fhis N
”"“f'have an the 1nterpretation uf the airspnra? S

cen .
L i . E T
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o 5/3;  ”'what 15 the relatinnship between land«use and pul!en raln, -
o sgiven the ahove 1nteraction? '

To 1nvestigate the ahbve questions, tha ajms of this project wefa
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1. semple, identify and quantify the alvspora in the PWV 7
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f -4;“§}i§dentify hﬁﬁ the'iandéusé-ﬁatteﬁﬁs infihencévthe pél?en*r&iﬁ;t f

o ‘aaantities nf the a1rspara in the atmbsphere, S

fgi Qﬁidentify tha r&?at%onship between the locaI vegetation and.
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L the poj1e§ rain' e g

e e .
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fg;fi;ésfiaapéfiméﬁta¥:dééisﬁ”'
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”'“° :atmﬂspherie,(ﬁurface and. subsurface samp?es, and thefr Qﬁﬁf

|    ?fre?ati0nsh1p tu the wegetation,. f'””'- _
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The PUY. area Qf the Transvaai is the centra of industria1 and

:cummerciaj deve!opment of the cnuntny, yet cower¢ only 1% of total
:surface ares, 13 200 ki (Barnard ot at T@?&) {Figure 1)._ ? -
:z;hfmaspheric p&?len was monitcred here for a two-year period, o
s, . T, RS

[l

“ -weather data WEPE acquired er stations cinsest to each samp1er fram

: the Weather Bure&u in Pretorla‘- '

Qmpalaeaenvirvnmenﬁa¥ r&cunstruction.; _;_: o ﬁ}jﬁ - s
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:15; ;3'quant1ﬁy the 1nf7uence of c?imatic factors on the pa!égn rain,_i_i"



. o B : PN

[x]

i

L ey

o [ Q.. . L

S a]uemfcm

N

»

. Soith Africa indicating PHY ‘study area

a0 . R

= .

BRI

K

I T, T




-

IS

tns ?ésaiaﬁﬁn}ﬁﬂstudzo"?i‘ﬁﬂf S T

LT )

" i

ﬁt each site a quadrat maasuring fifty metrgs square with the

e sampler at 4t< cantpa. was analysed for. ¥QQEtatiun. ”;vf.;“
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Johagnesburg anﬂ Preieria are the twn ma;ar cit1es o the pwv. ;1

Jahanneshurg is situﬁted a% 26“ 12 S 28“ 3 E nt an eievaticn of -
T?aa

qre zzﬁc anﬁ 1&“5%6, with 3?1 - summer ra&nfa11~§er annun

Pretorﬁa lies sé%ﬂnty k1iomeqres ta the narth af Jahannesburg at

. '1.8. Native vegetafion - e

2 s, za'* ! E._ The elevatian 15 1300 m. ¢ Ak 25.4°C and “az zﬂc .

maaﬁ snmmar and winter t&mperaﬁures ara si1qht1y warmer tﬁan tha
of Jchannesbu“g. Rainfa11 1s lﬂss at 716 mm per annum {tIimate af
Qquth Afl"'l(‘..‘& 1986) \ B . . :aaﬂ .. . "} L
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The native veqptatwun nf th@ majqr partinn uf the Pwv is grassIand
cIassified as Bankenveld (Rcocks 1975). The prﬂdcminantly tall.
grasses in approximate order uf abunaanae are Hyparrkan$a spec1es.

E%emeaa traandra, E?agrvetis species, Sperobazus Species,
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N R . : H : . . s =l .
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m;above sea }evef" Baily nean maxzmum apd minimun temperaturfs'_*'
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T,‘mahypogaﬂ apmai:us and Arwtwfa spec’ias Qf theée .-'Hypdfﬁﬁami@.'
- spettes camprise about eighty pew:ent. . Si:oebe vulgams and )
Hezzahrysum krauasu are cammum Rac:ky hills and r‘idges carry
woody uegetatiun, ;-Iitﬁ Pmtea cafi“m, Jh..ama aaf‘f‘:m z:'ems
afmaam, R?ms pywidas,l Glaa ewrapeae suhspecies ufrwana and .
5 o snmetimes Prazea weiwztaehz$.. In shelxerad va?lﬁys X%gg?igﬂ&aﬂ .
af’x'iaana, Rhua Iep#odwsya, Hauema Zmzda, Leucoazdm awwea

aﬁd Buddlaja sazmz-f‘ai‘,m s‘:an be 'med; R S

The Bankenvs]d uf the southem area of' the PW mer'ges mth the

sgurish M'ixed Bushve'td cn* the Tropma’l Bush @A’Savanna Type in ﬁ

the Aetmity of Pr*etwia {Acocks 1975). Vegetatﬁan wmpr%%s an R

apen savemna mth a f’air!y dense, tall grasssreld. ﬁamfnam grasses

are Uymbﬁﬁﬂe‘m plumnadis. Themeda w;iandm and Hypawkenia species. B

Qs Princzpai trees. are mﬂw aaff‘m, Av Rawroo, A mbusta, £ tormzw, L

Mm species, 0. ezvaeaea sw:ospecies af'mcana, a:vamm Spemes, PR -

q, o ,Peltaphaz'um af’maamm, Pappea ’eapenama, iiwkmstaahya merea,
L ﬂombaga rotw@d#‘oha, C’mbmfmm 393;}:61"1-, 6elamearya bz'.z'?'ea, SR  '

Zimphnw ngrzmrz'ata emd Burkea afn teanay: -

o 1,52 M-ieﬂ.zvﬁeg;&ta‘tg&n' 
s Tr-ees prednminantly nf the northern«“hemisphere are extenswew o
t:u'ltivatad thmughaut the pwv. . They are pianted i, gardans and
o parks, a]nng street.s and more recently on tht mdustmal and
cwmerci al estates. The most common genera incluﬁ@ Ulr:ms, Mams,
menus, Papu?.ua, PZamms, B.awza, .S'azm, !:*ed'ms,. c'upzwssus,

Quamns and qua. -
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"“ fIndustr1a2 Research fESIﬁJ, and uneﬂat ‘the un1versfty o? thg
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named acwrding to Gibbs Russell ot al (1985, | 79&75, %airm azeadam

and Jacksan (33953‘ L ;   -~$ .
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:’ff; lsauth African’ weather Bureau, based an Kuppen s classifacatian, fff?g'"
"f}':{With modifﬁc&tinns due to ccnvent1ana1 geograph1c, c11ma%ﬂc and

g gricultura1 baundarzes. .Thase are Nort%ern Transvaﬁ1 (het

 steppe, summer rainfa11), and Highve%d, 1nc1udirg=$authern

L .

“f’:i;tampefat“re’ summer rainfa113

RN ?'”The sites were representative {Tab!e T) of the fo110wing veid

) 'Jtypes iﬂcncks 1975} s o
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park was simﬂar to that of the suwnunﬁing suburh& ne a

Ll . e T e

‘ﬂonderbudm‘ was a caravan park ot the autskwts qf subur‘ﬁam
mm‘thern Pretnn'ia. Gn its nurthern hord‘ézikthe park was
boun d%« an east-west %a*end‘ing ridge, Vegetation in the




ﬁhuut fi ve mundr*ed metras frgm the_ o

- excius*q yely ﬂat'i ve. 3
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d’istﬂgt wf I’remria. i Grnund vuve«r accaunted fur oaham:

i‘.

This censist&ci mest. I,y af nai:i

=-M-ghtx percent of ;ha areaz.

'__graésw, with mli areas uf meeam azqndaatmm, and JEOHEN
fmhcrgte structwes, - The rema'in'ing tmenty pereént was ti'i vfdad
abuut equaI I_y amang Aaacm ?ca?rao, A. mzmym and Papuaus .
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t f’we hundrad metre mm 1:%3,& éampler., kgaiw
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: 'the Tﬁﬁjaf‘ gmund caver. _ Buﬂd'ings wvewed appraximate}y
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shcle was plaﬁed ﬂat on .Jthe' upper t‘ier*. | Theslideswemcoatedwith
i vasaiine’ .-'-_ o e et B T S T

_'Slides were cu] 2ected week‘ly‘ The vasé!ine was déssuived w.th xy?ene and

\ * the resicjue from all five s‘Hde:s was cnmbmed, ; Acetu’lysis fn!Wed Faegr"i o -

) .;5..'Andarsan 1985,

:tn"ﬁe_;mfa&e int:emai:ional‘i’y.e ﬂus apuqra{ }samp’Ias air as a fum:t*ion of

Ii

| _-;.._;nar'rnw m*iﬂce at w £ mmuta 50, tbat H tuta] of 14;& n? ﬁ"l\* aiar Q

- 7pa§seﬁ thrbugh vtha trap- -*In' ‘l:wentwaour hcar Particies enter‘ing the e g

-;,_,_ﬁi'_At fhe end af each week ti}é shﬂw was r:ut into sevnn equal saﬂe:f,iohs,. -_

| - _;_;-aaily strips were maun’ted in *BB% g‘iycerine staineg& wﬂ'h A
"-:7f."'_'__Safrarﬁne, Three randbm!y seiected !ongitudina? bandé? cam-eg- SRAI

'- :_""_,gor_sf_l_i_p";"'_'i_;o.the. _l_ang_thqu tne strip, each D 33 mm wide were




' variatten w&s nated in pﬂpliminaﬂy ana1y51s sn that longitudanai

| made simztaa repnrts.

e 'f;:
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saanned ﬂﬂ E&ﬁh daily strip* This prgv1ded a direct cnunt uf thenq"

airspnra contained in one m of a1r {af the total pf 14, 3 m3} i a‘;;if

twenty fﬁur hour per1od {SpieRSma 198&) Yhis methnd nf scanning :

f was used notwithstanding the éffects af tvansverse inequ311ties R :
ixapylﬁ 3 ?enttinen 1981), a8 1nsects nften }udged hetween the vhhﬁ |

1ntakﬂ arvfﬂce awd tha tape. Tha resuitant ubstructiun m&ﬂe
tvansﬁersa scans impracticabie. Moraaver tremenduus eiraadian

scanﬁing was praferab}&. Andersan {zaas} and ﬁ%luri et,at (19‘83
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af Iﬂnux_was used for'ciar1ty in ﬂifiicult CﬁS&Sf identif%&atiua

wﬁs aided by rafﬁrence tc buth a slide co?lection and tg}the % __'2[15.5

Zﬁteraturs (Hyﬂa & ﬁdams Ig&ﬁ, G?egoﬂy 39 3, Mnora a Hebb 19?8)
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witﬂ the exceptian of thc samp?er at site-ﬂ uhere # gruund Ievei
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: :“_ examined 1t mas reasaned oy the a1r tn‘which the. puhiic Wl
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greater at 2¢ m abﬁve gruuﬂd than at graund Jevel
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Lff A 3 5 cn saii auqer was useﬂ tn culiett sai! samples ?ram nine of*

nwarby mars?w areai ﬁenﬂmwd ahaua, _-
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L was o sui&abie deistuahed sail in th@ viciﬂity Bf th& SBWPIQMSL
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e
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o _0...
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the cnmbinedisamn3gs wera macerated fﬁllowing standard 1abnrateny
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- cnnsz&aréd representaﬁive @f Suurish erad Bushveid anﬂ Bankenve]d._';ﬁ”

E sites an ?acatinqb mentioned abave.,.; _'
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 Thess ers th@ Uﬂéylffrst order weather statians in the P, fif_,' N
:'5”ppiyi"9 data fO? all paramaters selected. Secand anﬁ ﬁhird order L
-’;:wbather statians lqcated closest to sampting sites supp?ied raine

B aat ?ar remotarsﬁtes uer% abtaaned frnm tha atmaspher1c sampling

H“-;fall and temperature data {Sauth Afr1can ueather Buﬁaau 193?, 1988},- :



°JEsupp?ying data fer a%? paramaters se1ected.. Seconﬁ and third nrder-'”

T_con51dered representative of Snuri;ﬁsﬂ1xed Eushve1d and Bankenveid
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S jai!ergen1citx 15 dﬁscussed..; :4 ““

e

_Chapter 2.

Incidence of Atwosgheric Pollen

In Soutglnfr1ca ther& hava heen na aerubinIogicaI reparts aiﬂﬂe those

"'5 fﬁf Ordman 1947, ?963) This science has m%de ﬁignifiaant advances, S F 
 ';7;part1cuIaﬁ1y 1n the narthern hem&sphefe- There tha a??ergenic
:.'fiqiﬂntentia1 9? the air pnra ’s canstantiy under rev%ew..;’t 15 l}kelv

n””*?ﬁfth;t_the airspoﬂa i Snuth ﬁfwica has chanQEd since Ordnan's -

,""'-f;studies were uﬂdertaken. Industr1aIisatinn has aitered laﬂd~use _*f:;

_ﬁgﬁ d1f?ar@nt. Samp?ing

"n:fj;equipmeﬂt hhs smpraved sa that smaIier part1c1eq can nnw be detected.;~ ,f o
5“aﬁ5This ﬁhapter pre_Ent pnllen ﬁa?audars For Pretoria and Johannasburg.:.”_ fj 

LT

'q ;;{&ethgdsﬁéﬁqfﬁaferiaiﬁ‘fur'd&ta=cu31éct{un_aﬁefdescribed7inuﬂzctioﬂ .80

221 Pollen calendars

 =Pn13en ca1endars were canstructed for Pretoria and Johanneshurg o
_ using data frum the Burkard samp?ars at sites 3 and 5 {F?gures 3
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&.4)i Month?y pt aen counts wgre first aVEraged far 198? and 1938.-,

¥ :  5_ Then three ten-day (decade) means were ca1¢u}ate& far each month, . ._”;-55:'

*31¢w1th poilen gxpressed as. the ﬂarly &verage m 3 of air. A1l ‘taxa '[:° ~f3jffk

3

| “f-which ﬁaily axceeded three grains m mere incTuded iu the. caiendarst .

L T;S_The anqet and cinse of the pc11en season fcr each taxnﬁ were first
'   and Iast days registering at least 0“9 Pﬂi‘e“ grain W °f ai".f,ﬁ;:}
Eaf fThi§’method was used rather thaa a peraen%age ”E1atpd stavtfend “f

“'5:,i§ f:: po11en seas °7'N1Issan & ?ersson 1983}, as in. mnst cases the season 17 €§35?

:;":5was 50 short that i caien5‘r w&s meaningle$$=

f;-diapiaye&,_
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_:”tatal_are shown 1ndividua11y. B

.,J*fffnata were anaiysed aeasanal1y by averaging counts fnr ¥98? and'1988ffiiyff=f-
'Tj_"zrabre 4} | R G e
- _ :fF1gure 6 differentiates between 9?355855 trees and ’weeds' which
'Lfff :J;ainclude veldf!awers and garden plants. These are categaries used
hx a11ergists.; Tabie 5 separates grasses from ﬁative aﬂd alien _; :l; S
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Cress

o _'ﬁ_.. l '  The anenophiinus grasses wora mnst significant. Tah!a 4 shcws that
|  .:}58.8% nf pnl!en in ths PMV sbnwed nu seasunaiity. This uas Iargely _
.'5f;due tc tha inyut of gvass pa&ien. The peak grass spason was: batweeg; |
_,; -15¢£0&@? and Ma?ch‘ The nnset of the main season did not vary
"i;7jappreciably betwaen !987 aﬁﬂ 1988, for grass and al! ather taxa as

o I ) '. SEREL S S

H"

S _:};f "_The Bﬂg ilnus nnrthern hamiSphere trees made a significamt :

;a N G : S -_contributinn, The regiona1 avarage was 23.6/ of tetal pnlien far
| .':“=ft“e twnuyear period (Tabie 5}._ These ﬁrees were a%? seasuna? with
'ithe m33°r*t¥ fTOWGTiHQ aver a Very ahbreviated spring seasont. _j=>3-*

P AL L

?ha ficwnring period uf mnst aGﬁSﬁn&l tree taxn star?ed ear!ier in .

e

'_-Prptnria. For examp?e Celtte started in the First decads of August
I N o in Pretnria, and & month !atE? in dahannesburg._ Frazinug start@d | -
fj o ...'3'. - in the sscand decade nf August in Pretoria, and 1n the Tast daqade R

‘ | " ﬁ of ﬁugust in Juhannesburg._ UZmua started in the second decade af
I :'~_ .: _.Decembar in. Pretoria, ang in. the tast decade in Jnhanneshurg._.
- uZﬁﬁs'ﬁés'rehrééented_hrinéipn?iy'by_ﬂ;_#aﬁyifbtﬁd,sﬁﬁru§5by;both
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suceesaive m@nths, Reiativeiy %arg@fﬂuvbers of &his entamaphilnus -

miien were fﬁund, i’requent‘i,y z:!umped. Entomaphihus Australi an,
Aeaﬁia snsciea wm*a awﬁ t*ecnvded in f a?r numher's. v

o .
e B

Unl,,; c'em:n, ﬁ?aas, oam and Gambmz‘m ﬁpecies uccurmci in appree'lah'li

b

ﬂlﬂﬂb&!‘Se R L s . N R ’

m

Cweeds’

'trées 'nat- Speciﬂcal-ly ment'innee!' hem but seen

Diffemncas were sezxn betuean Jorhannesburg and Pretcria 'in thé
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) -'Grass ‘ccmmrised 52% of the regiunal tuta¥ nf ai:mospheric awﬂenn

-'_with ama’i ‘l«er nuuberﬁ af ather native grasoes. Hypawfmm:a accuunted

during the study pev"ind (Tah?e 5&. Mthough 1ndiv1du&‘i species -

--:""__'grass pn‘mn 13 mmﬁatogﬁnal !y sinﬂar at tha qpe(:ies h.wﬂ it
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: zﬂa | ;.'-'.'?féea#._ s T
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'f_;:gnhanneshurg. ?his was pruhably hecause af higher temperatures 1n

:? Native trees wema poorly represented in the polléh spegiyum,

;T? partly ﬂug to the entamophi%y of thuse which_
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iE{Strandhede & w1hl 1981, Mandriuli e% at fonz, S&Ett & van zindnven i
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f'; _birch sansirﬁve patientstreactad tn 200 grains w
ﬁf-generaﬁ rule uf thumh duas not ﬁpply. wﬁth p?ants differing in '

-'rha allergenic statﬂs nF South ﬁfrican grasses %s undncummnted.:

'*'_:The major cause of inter~annua1 polien dffferences 1n th!s study;fi:_”“"”

__._;_vas prabahiy ciimatic variatinn, expressed principaliy in
::  -unr&1iah%11ty'0f rainfal? in Suuth ﬂfrwca {Tyson 1986)»“ The e
'{3;infiuance of rainfa?l wi?l be further examiueé in Chap#er 4,: __j=~-' P

KR i .. . - B to.
.o ) fg___'. -
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'"“: f'g1thgugh po1ten is ubiquixausiy PEGﬁgﬂised as. a?!ergenic. the - -
_::?dose~respﬁnse concentrat1an threshu)d fnr peilen is uncertain, “5 f?j"z¥‘i 

; 'gF*AvaiIab3e infnrma*iun mefers tn nnrthenn hem&syhgre conditions and

 ;*'7'taxa‘ Presumab*y 1y s an 1ﬁdividuaiistic parameter, and. prﬂvai%iﬁg

| f”;1atmaSEheria cunditiuﬁk nav aiﬁher agacarbate nr at?eviate &ymptnms, o i: 

u e S T

.f ;Bawies aﬂd Smith I19?3) cansideved EU Qrains m 3 tﬁnbéstﬁéiféﬁéi” o j._”
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- f?f_ﬁensitiaed 46 gra%s pﬁiiﬁ“a This ﬂﬂﬁ"“ff ?ﬂihﬁ is frequent!y quntad -
CReiss & KoStic 1976, Anderson 1985, xawikko o al 1986} 0 1976 m
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| ” that nur graSS“Spec?es are aII 5uspect. An added prnblam iﬁ ﬁhe S
PNV area relates ta the !ong f!nwering saasnn nf grassés. This
= means that it i$ incorrect tu cansider grass allergy a strict!y
e _. : o --;f:"°}f 'f'_':_f'_f_ ” -4§§?f_:  ;: ﬂ;‘f}f:1f"'”’
_ The uncertainty vegarding a?1argenic1ty extends %e nur nther nativa
"xf,-%f?ff7f p?ants, Nnvthern hemisphere reports again shnw sharEn a!1erganacity
B in veiata& taxa(Lﬂweusﬁein 1980$ Heber 198]1u_ This means t%at

must species cantribuﬁing to the pniien caiendars ef the PHV are -§ 7f
pnteﬂtiazly a!iergea?t, Far exangle c;z%me Zaevmgata and Lf ?~"":'2"
ca aaa%dbn$a§zs ap al?ergenic (Leuatin & Butk 198014 In the

Uimaceae,ke?et%n aud Buck {19391 further 1fsted varinus species nf | ?f;f 

 Vonas vanging frond atnor w0 major attergens. 0

The ﬂ?easaﬁa-are a seriﬁus saurce uf atiergy, aart1cutarly %n

Meﬂ#ﬁerranean rgginns fﬁardi ef az 1986§ wheré‘aiea is the mﬁdor ; ; ?;;}1;
cantribqtnr. | In the PHU Liguatrum and Framznus speaies WEre -.-;: =f-
aﬂditianaily*ﬁpmmﬁn, PapuZua pollen, abuudant 1ﬂ PHV Sﬂmp]es’ wa$ ' '%2;
”"‘”me“ as highty &Her‘gem by Buck ang Levetin (19353 Bef:u?la L

3

1s respunsib1e fnr must tree allergy in tﬁe nurtherw hemiapﬁere
ﬁgieksma 1983, ﬁtrﬁndhpde et aa 198&, Andersan 1935, Kaiu%kku et az
lsﬁsj Iﬂ the PNU it was not camman hut may have beaﬁ a haaard in

- o

;”ﬂ localiﬁad situatibns. Pzatanun, ybrga and Quaraus, pres&nt in

s :_.q

fair‘pumhprs in the PN# are mnﬂqratalx°atlerganfc (Lgvetin ﬂ Buck S

1980}._ Frengn&tah and Mandrioli (198?! fuund Myrtaceae to cause _énffgi}f
| sparadat pa11§nasis. Drﬂman .1963) stated that the entomophiiy of -
J _mamnaifbiia precluﬂed éh&m fro%

this taxnn, ﬁaaaza -and. Jﬂuﬂ \

' baing n hazard.__y'j.""



o sap uf‘ﬂ%us causes "contict dermat1t$$ 1LE Dﬁ?fdsa" persanaJ Qbser".

| %

My o

' "”:_ fntaet gra?n then becnm@s ir?ﬂl&Vaﬁt 

"”,laumasphgre 1n aﬁpwénaable numhers. The‘$ind1ﬂ§3 ﬁf this p”QJECt

Tt g ot sunpqgt this contenf%ung as fair numbers were rgtorded,
wffthait in Taca?ised“situatinns PRI D

l!f}fa11ergenicity ﬂf the remaining angiuspermous treas ﬁs sbscure.zﬁ_ﬁ;;T f'

Uncertainty alsu surrnunds antomuphiiaus po!ian and 1ts rﬁie 1n l;,ﬁf;“ff |

. a]!ergyw Twn limitations ave 1nvoked.{ First, 1& fs consideraﬂ . iﬁ-;g;

tou 1arge to pass 1hto the smaiTeﬁ airways.: So?amnn (1986)
addresse& this point‘: He reviewed annmatuus—stud1es where |
pa111nnsis as$ocxated with identifiab?a poilen {vpas did notlmatch
incidence cf athSpheric pﬁ!len*; Symptams accurred either be?ore
atmnsph&ric poi?en was vecorded, or the a!lergy persisted bayand
the poilen saasnn. 5imd3nv ﬁbservatﬁons were recnrded by Sp1eksma s
et at (fﬂa&)._ In explanatﬁnn Salaman (1986) repnrted evidence aof  ; i;f;
t"‘asaniat.un of poi?*n a?!ergens w1th smal! part1c1es 1n tha _iltf' .

aerasa? range. Suchaa1?ergen parﬂiciesqmﬁy a?ute from polTEn grains

befnre the1r disparsai.: If ﬁﬁey cnntain antigens, the_siza nf the ; 1]

cnnd‘ entpmaphiious pa??bﬂ fs theught\:gt,to accur in the ..£: i;: L

'3*9;f ’vaﬁion), 50 %hat antigens may be present in the pul!en as wel!._ ya=

' ':ff"__{ferdman {IQBEJ mﬂhtTOHed that shkanuammvzte was aften 1ncr1m1nateﬁ

';f' 2 ¥fibut;never foundtao&r!usiwely te cause hﬁy féﬁer. Few poilen gradns
) ’ﬁ¥;ff,ot tﬁis an& the rem&ining ﬁrees w&re f@und* *"”’; _f-ij‘ S

“Y

‘\'-.-.' :u_. R k;_ . "

"51"5fpo1?en nF the conifers wa§ praduceﬁ~in Iaﬁge quantities. Hawever,
. Lﬁthe paiien affects a aimited number nf peopia on?y.- Three taxa .i,_; _'f503

ey . . . . &



N _""_"._'were abandant‘ly represented in the atmaspheﬁc SWTES ﬁf the PW'

 ’- f;p@ﬂug, c@dbus and cuppeesus._ Pinua 15 repartediy hypaaiiérgenic
- | ':ffiIHarnis &Jﬁerman 1985}, A!though-ordman repurted uniy one case af
?fa .f5t'f1' ff{p1ne pallinnsis in 194?,h9-considered cup%eaaus tn be the madnn;

e .

B :;cause nf a!ierﬁy in patients presenting in the winter*spring perind.,-_? .

'"?5”{{fﬁunsiﬁerin¢ the ’wﬂeds‘ erdman tl@ﬁ?, 1953) found 1imited°ﬁuTlin0$is

L _gi.ti;j fassnc1ated with the ﬂsteraceaa. He reported some inc1dencas ﬂf

SO auttiple 5ansitiv . tn this familya hut Gthﬂr Cﬁsﬂﬁ of. ﬁﬁEU’fic

| 1J¥r f$ensﬁtivity on}y. Antamzsia is the nnmpusite wead causing moit

x __f:ftroubla 1n'Eurnpe {ﬁeterseu & Sandberg 1981 Strandhede i
| ‘ ;;5}Nard1 et ¢3 TQ@E, Spiaksma 19855. As on!y smal! numbers were SN
':‘"“;ﬁ“?*T'ﬁfifnund in the FHV 1t was anix !ucaily signifibant,. tevetin and Buck 'f{lT?

7{i193ﬂ} a!asﬁifﬁed ihrumaaum as a mznor a%!ergen. S%aeﬁa vulgarfa

L was quite ahundant 1n rurai areas of fhe PHV, but its ailewgenicity

:__:ﬁ%ﬁf&wurkérs»inamann ot at 1983, Chapman & H%!liams 1984}, as has ﬁ%antago
o (auek 8 Levetin 185, Spieksns geasz‘; Both nrquﬁ (1947} and ;

_ | ”'L“fifLevetin and Buck t]SBGi reportud suspected uensitivity to cyperua 2

:  ~ﬂfff~;fspec1es¢_ umbetliferae wa# listed a8 al?ergenic hy Andersnn~(1985}.;_:;ig i
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E'f?fifrha remaining 'L@eds are prohably not E »ause nf cnncern in the

o

Cr

_i ﬁpwv as they occurred infreq&entay and 1n small numbars.;.;




U 2.5 Sumary and conclusions

4u._':' o :,:EL<1;7_:fﬁrass pnlIen was the majar cumpunent uf atmospheric pnI1en |
R dur1ng the study yEriod, comprising 52% of the regional total‘_ '
:'ﬂ,z;f.fjﬁt ne time 1n the yaav was grass p011en absent from the
| '3V.Tatmnsphere, as- specias f?owered sequentfa??y- S

oﬂ

.rﬁ'~! £;Narthern hem1sphere trae ﬁull&n was we11 VEpresanted,_ The“i':';"

'5;i af1nwep1ng seasun qf these taxa was shnrt&r here than in the

'BitffﬂﬂLf  ‘if;,¢}'Q ﬂortﬁern ﬁemisphere'“j{i'*ff L

iﬂ;ifﬁng:;ﬂﬂt1VE trees ﬂe?e poorly represented in the poﬂlen speetrum
B fﬁThiﬁ was partiy due to 1apk of trees in the natura! vagetatiun

| ;and_partiy dua ta their entomqphiTy., ’;

”'7_}Aithcugh Johannesburg and Pretoria are- nlase tu each other,

_ _.é€{;the natfve tree EolTen spectrum reflected differences in _ _ﬂ'fff'
“V_ijfﬁ}natural uegetationb;z:s7fuf RS o |
'7°73’$;::;:Marked intarvannua$ differences 1ﬂ RD1*E" P?ﬂd"°t1°“ w&r&

"f-ff;_:cbserved st both &ites. -

;'“'f77€.;;fThe high percentage of nnrthern hem1Sphera taxa camhined w&th the
.H_ f: Targe numhers of grasses, 1nd1cated a poor scenarin for a%Q'-gy
- ’:;i5“g¥9re”5 i" the Pegion‘ §w additien, the seasona} distribu_.an
I7' _of atmospher1ﬁ pa11en was unfavounahle. with near?y ﬁﬁ% of the

'”:annuaI tota! being representative nf taxa 3 atqware-nonvseasunal
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", L. atuospheric Fungal Spore Content
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'f}'_-f_-datm:i: spnres 1:1 quanuty, amd in addit-ton fungﬁ were ctms dered a
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| | tu pmduce reginnal mnnthw spnre counts, whicb wet*e eompared to g
K simﬂar data“mr pmen (Tahla 6)
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Re’laﬁve Spore parcentage rnmpus-ftion for the PNV was nalcu"iated

: _{Figure 7). neta ‘Ied identification of ﬁmg*l spures was not
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"_”'Undértake'm ﬁnly taxa that were readﬂy 1dentif1ab1g were

' 1nd1vidua11‘y -inc‘fudnd._ 5evera'i nthar tasta were cnunted in smaﬂer

- numbers. and grouped. coﬁectivey as ‘athers‘ Besiﬂiaspures were_

. f undpffe;*antiafed antl msn neluded 'm t‘lis catega‘r‘y. m: were J

. ' ""the Burkam:! stﬁg:u (unpubﬂs%d}. E

o unidentif'}ed f‘ungal spnres, The spores uf sam taxa Y.‘Ir"f’n not

prjsence was deducted

ing materiat tram |

S I

L Manth%y data were divide& inﬁu ten daynperiads toy p*oduce decade

:-avamgea, shrm*ng amnuai spore distsr‘ibut:inn g-‘ow- ?_nth site_s ff-'igure B}.
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3.3 Resuits;-'

S e . ’.

B 1'3,

'_ ?ﬁﬁga] spcres nanstituted 93 ?5% of the annua] total airspara
' f (F1gure 6) They Were present throughout the y ar, althnugh the
‘major spore seasbn OGCUrrad in summer (Figurs 8). Reginnai!y,
] average caunts varied From abont 1 000 spores m -3 1n ﬁhe Iow ceason -

oo _"__ t _t0 abaut 13000 spnrns m -2 1n the high seasun.

'Iﬁ Jahannesburg max1mum Spo*e preduction ocgurred betwaen Januaty

L=

h ”7 _'anﬂ March. and in Pretaria bétween ﬂecember and ﬂpril.

S u .;;. '? S 7.' S T o
R ’"_-_;G}ados&grzam species contributed 59.8% tu the annua? reg1ona] o

o s'ore tata] [Figure T Dtber genera that ﬁccurred 1n Targe _;?" |

. .Lfers were: Aéternarfﬂ &nd Epzcaecmm. Taxa that were the mnst f.¥-i£

| | fgccmmon i the category 'nther&* were ampvuZarza, ﬂre¢hszepa, Fusarﬁum
EA_V:.z T {_ﬁ P£tﬁbmyaea, EbvuZa, Nigrospava and Stemphylium. Fﬁniciilzum and .

| :'_ aapargillus were nnly detected frou the cuTture pTates tunpublished).

3.4 'ﬁiscﬁgéiuﬁ-f

ﬁaThe above resu{ts suggest that there is an allerganic prah1em in f_'

; . the Pwv, apart ?rom fhat caused by pnllen& Fungal spores are

éy B widely recngnised ﬁ$ an agent in upper respiratnny tract al]ergy |
| | _h: =(ﬁndarson 1935, Autirist et al 19&5) In th&?FﬂV they were recorded
;f;. - -f~"f' o in 1&rge quantities, aften 1n axcess of the threshoid tevel for .
- sensitivity of 3 000 sporg; W {Bagni ot al- 1977,

Fungal spores were several orders of magnitude greater than pollen

.:i' f - . . b



]

;-cnnd1t1uns, fungi were copious 1n the Pwv. . _ L
- - . _.2;.__~ .,1.]_ . _~'_g._:ﬁ-f; o

_cnunts thrnughout tha year (Tab?a 5), Cﬂmpr151ng the majov . f ”
1_prnpartian af the tota1 of a%? airspora (F?gure 6. Other studaes -

produced sim%lar data.  For exampie Vittai and . Krishnamanrthi (1988}

' founﬂ that Fungt- contributed 8? 2% to the airspora in’ Madras,
5India Even dur1ng the dry months and notwithstanding frnst

b

_The prednminanpe of the fung1 imperfecti are supported“by atudﬂfs
5'elaewh9re (Larsen 198:, ¥1tta1 & Krishnamoortni 1983).c This’ ﬁruup
icomprises the fungi mast important 1n terms nf al?ergy {Aukrust &
J;Borch 1985! Not nnly the Qpares but a?sn the myce]ia are S
;LaIIargenic {ﬁukrusihet az 198&1‘ _-___'-%;=*'_;'f1 j  a]{f;”}f=”'-J“"

P

.;._f,;lrhis seems tp be d wqr¥d~w1fe phencmenon, with many rggprts of o
o simitar restﬂts (Uavies ot al 1953, Levetin & Homwitz 19?8, 5 o

o ---:__'_-_3-Ruhu11s“ 19&3)

o iThp ear1ier and lnnger peak season in Pretorua (F%gure 8) was

k caiendars {Figures 3 & é). ) 1;3  “":; _' ' :z°_7

of hnsﬁ p?ants there. This follows the same p&ttern as the pn11en

oA

.- The difficd1£ias'of'iﬁentificatibﬁ b%'funga1 éﬁbresefroﬁ atmosbhéfié .

j  ”samp1es are commun1y acknow?edged tRubulis 1983 Anderson 1985}._ ¢05 '

1zm1tat1uns of the taxongmy and the uncértainty of aT!ergenicity

of the many strains_xn edth species«s In_addition many fyng1 have .

. . . = o . o

: '*”[};Of the fuagi imperfecti ﬁ%aﬁbagavmum specias were ﬁamdnant {Fiuure ?}.--

o e

i —

.:prohab1y zauséd hy higher temperatures and hence ear1far ﬁév&]qpment :: o

5. nukrust and Bnrvh (1985) among nthers, have BOTnteu out the ;H. o
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'3;_ 1 ﬁt 93‘?5% fungaz Spuras qpnstituted thé*major part of the

"..;'pnlien anunts thraughnut thé yeav, ceId and dry winter f

”"7;;hf3¥3_jThe fungi imperfectﬁ camprised in excess of 8?% uf the tatal
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"'_ seVEral Sparemﬁrnducing stages 1ndist1nguishab1e frnm nne anotheﬁ._j' '

It is uncertain whethar a1 stages nr on}y 11mited perinds ara

aTlergenic. o 3_5-'j']'_'_"_ .;uf?, f*'_f_- 2 ,.AL*%Vf

‘Qi';3.5':ﬁumméﬁy[ahg.abﬁbihsiuns '_’:'_€-j,'2_”j:?  ;.;i..v. B ;5'7 f-:qu.s

anngai tata1 airspcra @m the PNV._.__-, ﬁ_f*-“-é

'.,i;rungal sﬁores:were severai arders Qf magnx%ude greater than S

conditions nntwithstanﬂing.i;fﬁ,,;_;,,a_f R

Spare“assembiage. 0? thws C&mdaaparium coﬁtr1buted thﬁ majar

prnpertzon...,-s'" R
. ST
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chapz-éu? 4.

o The Ro?e of Meteoroﬁng1cal Faatnrs in concentration and
PR TR }fi,;j_ S D%strihution nf the ﬁirspora I

.’7f;f;§{17 ihtfodu¢£i¢ﬁf;f -

'ﬁff*;:chcentration and d1str1butinn uf the airSpnra are rglateﬂ ta:. e

:   flimetearalugica% factorgi cqrrgnt WEather cenﬁ5t10n$ (Frinking 19?1,_:7:'€Ji

'7if f:f_Ljungkv1st et az 19?7\W%cbon51¢ 1@%0} and thnse of pr@v:ous i?asnns
._ if(nnHersun 1989, Kﬁiv1kko et az 1986) are %nvulved.; Hnwe@ev,

figireratinnship hetween mateuro1ﬂgy and airspar& does ”ﬁt necessari1y

'ﬁﬁ?}indicate causa?ity, as severa? other factnrs may p{" & roie

© {Bringrelg et al 1932 Majcinen 19??, 19851. ’fhasq""' Fagtors funct-{an

!.II B

| - t gpatia¥%y, bg vagetat1an zOnes, topngrapﬁy and soﬁi ¢nndit1nnsa  ¥__    :;c;
: J._ 0 r’hys‘lo]qu aﬂﬂ Dh&ﬂﬁ!ﬂgy nf th‘e p.] ﬁﬁ‘t a.lsﬂ Cﬁn‘tﬁ'ﬂ]{ﬂ;g s};q Va‘h‘a‘tia’p
'7"?35 I'in air%pora._'ﬂ'hj51fﬁsjff&: fﬁﬁf;ié;?fﬁﬁst’ RIS SE

KR T S

 7ifMetanro1ag1ca1 data are sign1ficant in faranasting high allergg
o days. If advance knawleﬁge 15 avai1abze, c?nnicianéfand_ﬁ11evgy

'f,fﬁ sufferars can take appropriate pracautians,;:_: {ff,d; __._ :;  }{_T; ;f5%;f{
This Chaptav exami“es fhe ”“‘3 °f métﬁ°*01ﬂﬂy n concantrntionffFf“}}{}."{i~

'.u

and d?Strihution nf airspora 1n the Pwv. J~? P

o



g "_m@a_s L
's;'_nata from the Burkard samp?ers fcr sites 3 (Pretnrxa) and

:ffnr grass pn11en (Chapter 2. 2 1\ and funga! spures (Chapter 3 2}

fs (dﬁhannesﬁnrg) mere anaiyséﬂ (Chapter 1 81. “The decada auerages

) f:u‘,z

| *:5 were uﬂed.z Dn?y the grass cﬁmpunent of the totai p&?Ten sui ufgﬂﬁf
f;COﬁSYdE?éd as the amuunt af gniieﬂ prnﬁucea by uther taxa was

"?~=;re13£1ve3y sma11. and tha pallen-seasans werg g y abbreviated as

"z-ﬂ;exp1a1ned in Chapter 2. frhe—main ‘seasen. aaart fram the extended

o {!;AMeta&kéhegiua} ﬁata (Tahie ?; whr& selecﬁed d?ter reﬁﬁfence ga | .
”.fsimila? studxes (ﬁeiss & Kust%c 1975, Bringfett o al. laaz,v,:_w;:g_?.~.--
 Lyun ﬂt ék 19341. The data were obtained frnm the SGuth ﬁarihaﬁkff”ﬂ@{q;f:;

e qufacturs w&s meaniﬂgless. 1177'

g e e

o . &fgrass season’ was Springifur uhinh thewe wéw no few data pﬂiﬂtﬂ tﬂ
'"i g fva1idatE gtatisticaT anaIggiga .alsa, at 58;8& much of the tata1
'7i p011en was non»seasaﬂa? i?able 4) EQ ﬁomnﬂﬁftaﬁ: EhcﬂfﬂPﬁus a"ﬁ .Hi?ﬁ ﬁ

PR -

e _'-_'_”-ﬁyperaceae, S0 that t:cr'relatinﬂ wﬂ;h seasonaT metearologicai‘ R

n R . T

, ‘f

'lf;fthe samp?ers. In Pretoria this was 3 cxﬁy statian abaut seven':i;'Qf,*fffﬁf

"ifi'k1lemetres from site 3.} Th@ aﬁhannesbu?g statian was st dan Smut\*ﬁ’

ﬁ; a1rport abnut ten ki?nmetres from site 6* fw%L~,_}h;, ;5;1{;j'”ﬁ-}i\

-¥”?_f?ten~day averases correﬁﬂonding tﬂ 90119“ H“d Spﬁre dataa Fur

Y

: ”ﬁﬁﬂrc;2 ;: %f:?:-i'¢;15'm“”?ijf;nf
., Radiation was measured in the

S fL?ﬂpart from ra*ffazi daiEy méasuwemengs were ca%cu1ated tn §1VEJ-ai,i5f$ﬁf

- rainfa11 ten~day periqda were summed*-_f_ ;fj[r;-L. o .

s
1r - .

L

;#he weather station .



o _-_'._-three tzmes da‘i't},f a zmno, 141&10 and ?0h00~ :
-;.:{tifhumadity, pressure and winﬁéﬁeed. c

o -3a,5Fiwst& annual distributinn plots of the airspara werﬁ campared with;j ;?'{5

"'~=;sgluts uf metenrnldgical data {Apbéthﬁ 13

._:g!;}. j;p%?ercentage re!%%iv& hum1ﬂity

o B Current anslybes

t?_??~¥nn1y. This was at Irene. miduay ﬁetwean sitea 3 and 6;;f?fif5iﬁT”

) -.i_{ -'_.:.-'Miﬂ'imum tmarntm”e, °Cﬂﬂt1§rﬂdﬁ_--fi' :
. Sunsting hours o

;. Blobal vadiation; Mege-mms m 2 :
U pAfRUse. Pﬂdi&tibh, Nagadauses W oE

. RainfdQ1,mitlinerres s

a- K e e S ..Q_

- }r5?;gauera1uana}yses were conducteﬂ tn estahhish tha relatfcnship af
':%f;the ﬁifﬁp&raftnﬁmete rolng1ca? factors. The first gvuup af_tﬁsts

. '“'77 cnndit1Qﬁ§,i ?hese are tarmed turrent @naIyses.- fﬁ@ 9ﬁc°“d groun

"**$ f1cumFare¢ currsnt airSﬁn#a to past m&teura?oﬁinal cond1tions. Thesﬂr-ff

S

&iiffMaximumatemperatune, “Cent1grade L :;dff ih:f:T;L: 

e
==

'fzf;finvn?ved tompa 'son afiturrenﬁ airspnra with ﬁurrent'metenrulugicai;;jﬁ:*~”

are the time ﬁer‘i‘es &na‘!yﬁes‘ '_q. :r' . Dul .. > O .. b % - )




' 55l; metearn?ogica} data and. airgpora (&ppenﬂix 2}.; Data 5eﬁs fnr the two

ta be an appropriata additjon tu the suite nf 1ndepen&ant variables

Secnnda sinple covrelatﬁon anal is tested cnrrespandence between

yaars were camb%ned aonaacutiveky tu 1ncrease samp?e size. The prngramf;j; ;
Statgrnphics ISTSC %BB?) was used tu'estabiiqh Pearsan s cerrelation
¢neffic1ents nn normalited ﬁdﬁa.. Corre!atian caefficients ware

signjf1cant at; the five percent Jeve? nf Lonfidence ar 1&55.  ?5;¢i :

Thi%d, stepwise m01tipTa regrassiun anaiysis (STSC 198?) (q?pendix 331;; 25“

establisﬁed parameters signif?cant far forecasting high puI!an and

spare ﬁays._ Pn!ﬁen and spares ware the dependent variab1es, and

meteprningica] factars wera theeindepandent varaable; ur pradicturs. ;:'"
_ffThe pragram 1ntraducaﬂ uhd deﬁeted 1ndependent variahjes nne at a

o Jhe diagnustics nn which decisions wﬁre mﬁﬁn fhr mpdel se?ectinn.

were the residua? plﬁts anﬂ the Narma1 pruba\¢?f§{\$§g§s. The

B :;.;best mﬁdels at hatﬁ sites were abtained when thhhsﬁuarq rquts af o
| i ﬁi1¥99 dependent v&riableﬁ ware used.: Untransfgrmed data sh%wed .?: 5
" -;;fnoﬁwconstancy af variance in that tkﬁ rﬁsiduﬁT variance incpﬂased o
- ,f_;wfth predicted vaTuesW 51milar1y the morma1 prcbability plnts e
| ”;;;};shaWed significant dauiatiuns frnm Narma!ity, 3&Iecting the e
,_._-i] fsquare root transformatiuns hEIped tﬁ‘Stﬂbiiiseothe Variance,_:fJ:f:f““ i7f1“

ade the data mare Normni and gave better R2 values

Initaa] ““]tfv79 rﬁgression analysfs cuggeétﬁd -a seasoﬂal 1ndicator ' fw- i

: .-:R\.. : : !
u ..
: L -
-
R



Zera £ﬂ) was des1guated as ‘aut gf season’ 

? “'s&&s&n' Thk paiIen se&san wés CQE§?ﬁErﬁd &o commenae when the_fgf'57f¢3;;afﬂ

po11en cacﬁt firstfregistered tﬁ aﬂd ended nn'the Tast caunt nfﬁfﬁ'}',”

fffﬁiﬁ}f The spore seasnn was cunﬁidermd fram the f&rst tu the Hast

-3

cnunt gf BOQ& (a¥1acnuhts 1n numhera m of aw») These Cﬁunts e

R
were snmewhat arbitrary hut were seTecteﬁ hecause they cvincxded

thh an esse1a%1un in bcth pnllen and Spﬂrés.: LT

ime_&erias ana%ysia £urassﬂqarrelat%pnj;?ﬁTSQ 398?1*investﬁgated:
theiinfiuenﬁanof weathen per1ads antaté}Ent“tu svbsequeut airspér& N
- seaaan&.. Ihe aﬁa}ys1s est)mate ;the=3arrelattnn hétweeu nne Lime ¥ Lt,j:,_ ;
_' ser;és, poi]en 6% spere&, at time t and 85 acagd tfme series, the :'  _
?”i mﬁtearu&ugical uariable, at timelg » K ag &) functinn of thy Iag "fl*;;{-7’
'”: ar tima differantial k, This detarmanEd whether the- metearn1a91c31 R
v parameter ied pa1!en aad spurﬂ nutputi j&ﬂﬂfj-~{Efﬁif-f*}ifjfff”ﬂ{;'f 5f"f%'
f. - ,"'.j,'_'ﬂ_'ﬁh“';af?.=j_a !?-kalfQ‘*i,iiaf“vlffa_;i*}cﬂffglﬁ“vx'ff3{_fﬁja |
e Tha time series anaiys?s provxded lag plats far ohan _shurg and

o pretnria (Appendix ﬁ} Each ?ag carrespnnded tn 3 ten-?}y Qvaud.u ;jf C
£ n:[{”{.. L

” ﬁnly the Ieft hand sude'cf aagh Eag pint uas sign%finant, as ™

pas'*wve lags wera uf na consequence 1n thws study I w15had only ';; ’};]‘1.“




mi; & daﬁy b&sis 0n1y,.f

Grdss f"’”ﬁ"

--:____:-"{'_';f.-zamss punen N _tch&d temparature mnst c‘ink&l y. Sunsbine '_ (: oon;:rast
i ﬂiﬁ mst shm{) i Sy rarsg ﬁ&mion to po? Ten. : The annua? dzstr«i‘butm 5

| -_"_"-:ﬁ__ﬁ'_cur%ﬁs frsi?r ;sﬂunshi‘n gt bcﬂ:h sites wera ver{ [,pareq;c and if any<. \nJ
- ':"thmg, there was ; sﬁ?,;?%}t negat“we r&}ationshm to ,puﬂah ‘l‘his R
"was vdua t;a rainy daysi. when sunshimz hnurs were shartened. B

-‘-5";,_ aner r'ad-catmn {tmth gmba‘i omi tl'iffuse} ang minfaﬂ ’in winter
'_ siatched ponen faiﬂy well. i the rg_,?iny sunrier-seasor poﬂen
\ '_'-..-__'-;_'mained pmztively re’lated tg radiat'ron, but iu generai b’ecame

'-’Znagatively relateﬂ tz} rain, ~eg begmmnu Grl‘ namh 1987 fn Pretoﬁ&;_- o

This pattem was mt cunsietmt, hawemr, Thare were occasgans S

R when po'ﬁeu and rain were pusitively matrhed, %agf 3 'mning“‘@f




© o Decenpat, Samp year, sane sivd, .

f:"'il."‘a' e

Raiative humidity "Inﬁi'easad s‘light‘iy 'ln sunarer ‘.sn i:hat there wa«:

. mar-ginaﬁ matcg?,_ g'with poﬂam In ,Pr&tar‘ia relative ﬂmﬁﬁity was

L mﬁré ar raﬁ‘lg. 3;,} that the pattem was maf*e ahscura t,han in o

LY

> Jahannesburgv L '_:::'. _. .. ..___.: . :_. -,:6 “ n ) | .

A e EL : .

o 'j_:- R -_ -iriéké&s'ed 'wiﬁtér pi'-&sisuré--was -negativél -;matchad m punen. . In

ami dwspped a‘t month—~end. _ Tha de‘_

- R

. ;-,_.;-ra'iny s;:ells.

e ' -fﬁmfths August anﬂ .{ |
| -"7’3____: Séptemher. (Thw pmﬂuca h%h%orrespéridence mgh @ﬁi},@n af; the ﬁ o

Soe L xide l;;ut 25 it was an un saa’i nce:uwenf:e; the r&?atignship waﬁ

. és‘““‘----"'m'ﬂbab&!y m‘mf“!dentah I
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. . . e . o . .

L ?'Fﬂ'“#%‘;@.ﬁféé; S
/ . _.an winter %pm'@ t:nunts mﬁem.@cf’ﬁecreased temperatﬂre and sn’iav Ce
| = | radiatim, The Spnra t:m-ves md not fnﬂow spring and eaﬂy
. U suimer um*ming. | Jchanneshu?q ¢hmmﬁ an upuard‘ trend *inomre
o "?___'_'pmdvction coincid‘ing with warm ia!;e summer tempemtures._ In.
s Prai.oria spure rmmbers wre h‘igh aaﬂiw in tise aeason, cwreapnndmg

.ta mui-sumer temg;émture h?ghs‘ The pmtam wag not mjng‘istenf ’ 'n
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: gf“ re‘at1ve hun1é1ty enhuh{?1ng 1esss*éasnnaistv than sparesa_.- -

}u o '_ agc:ﬂpapanieﬁ a ura.nam: dem‘&asu i spore: caunt. Hnwwev, L

e though, -i’ﬂ_ wigre was o sharp falT 1n Ibz:-ur'e munt 31; te

_'_.""benmning of February when *ramp atures uem stﬂl ver’y h‘iglh :

¢ *mnfa‘ll ami Spares e abacare. T%‘sem

o

3 dre u&*‘ ne pat‘tem ivemaen mtatwa humﬁdi?y ondt spwea, mth

g o

Th@ gerzara? trend of?niight?y luwew wmer pmssumes cnrmspanded

-u‘

’ Ls N

o

w*‘ti" high spaﬁa c:m AP aqpeciaﬂy -}n Tiate summer, iiu'-:evem the

unusua‘i Pre__‘-'_"_”_-ia pres‘suraa ::F wi{? haﬁ wn m:stn.,ix in ?.ne spnm

"“ard \nc(} Wrsa._ In S'?E‘i:m”“lﬂ'_ : =e?52nau&:ge§§i"_l_§8@ a‘ﬁhfim&ﬁ th‘?ﬁ’*

___trenc!,, Wk mo unson*enaliy tugh late Sumier: \.einﬂs mxat1aneé abavg _' o

i & .\' N

" '"&iecrea.aes m iﬁ?rﬂ? did wot u:cur in tnnmrt x:’ith high winds, f:ﬁ L
E _‘ihat Lht} miatiqnshm w,th wind may nmy h{’wo srm.,te(t du: \‘ng ihe

- spore mason. face f.he._.,pam seasush &?aﬂ ondeﬁ wmd peeds emie:i a %@
“have heen_ treelovant, - " e 0 o .;ul T

Coe o . .- ok

74,32 Covrelation apalysis® . 0 o0
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sewerat wcrkers.. Rubu11s (1983} attributéd sunh variab111ty 1n |
Sweden tn !una!ised condft1nns‘_ In twn suatiuns 1n sauth wastern B
jﬁaermaﬁy daiiy avarages cf a%adbeparium varied hetwesnia 500 and
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Indeed the" 1ag Eeriod in Paﬁn accurring fzfty days prinr~t¢ high1 7;; ;i+ :j3f;
spure cnunts may have had some\significance when consider&d iﬂ :t 

tandem with the twawmanth f@mperature Iag If hﬁgh tempernturﬂs  }:¢5"-

and gaud rains occurrad tbg’tﬁ'r, hxgh spore cnunts were maasured”-f

Bk ngrcxﬁmataiy twu manths Iat"* $uch cand?tinns wnu!d haveb

5t1mu!ated host dewelapmant SO that the acenariu seems 11Re1yn ff ::ii- 5“ ;f t

? The f1fﬁy~ﬁay raﬁnfall 1ag was th&refnre prohahly assuciated withlf.fu'f f:?'.f

the First flush nf piant growth after winter., The ear?i&; rain 1ag,

| cccurring dpproximgtaiy fnur manths pr1nr to h1gh spore couhts,_f;-{f, T

indicated the re1atiqpshin af sprfhg rain tc peak sammmer piantgﬁf;fﬂ'.;;f
abundance‘ﬁ ﬂoth-ﬁitua+inns wnuﬂﬂ hava favnured fungai growth l.l_ -
ms pmm mmﬁ“g ot t"m‘ sttes Suﬂpﬂ"t&, this exphmation.

' 9 1;f' fh@ ahﬁy¢ ahﬁ1y§é§finﬁ$cate'tﬁgi'curréﬁt%%emb;rat&ré_was'the. '

A . . e T . B - e - FE P




N

a

atwnspheric grass poi?en3 w&th a pusrt1ve relationsﬁip‘; < ;}f’ 1_“

the masﬁ 1mpartant wetenroiug1cat ictur cnntral]iag currert1- f1j'

Lo .

Sprzng ra1n had an impactﬁbn summﬂr grass pcllen, but the

reTataonsh1p was ot as manked as ‘that nf temperature, Thxs {f};f_ﬁﬁ?f\

re1atiuﬁship was also positive.ff_ E

R 3

Funga] spores were nega&1ve1y reiatad tn current wiﬂdspeeda,- ];f:;ﬂ#;f=*

and pu51t1ve!y tu hoth temperarure anﬁ rain whichnnerurrgg

fwa manths~previaus?y.- H@wever,atheralwsq paarer agreemeﬁt

between ana1ysas nf(fungai spares than pntien. Syares appeared g

"- enu1ranment, indieating that very high resalution anaiysxsnis

P PR
.o

!nngaterm. averal! climate._:_:h ST

oo

rcquired; _th Q=”3gfL; ,Tfyf ff; o ) ;,gl-j_Qflj; ?}=_f;'f7ﬁ- j.]; -

-'b-.'\ co

The current analyses shnwed d%nsiderahle variat1an hetweena E

grass pe?ipn in Juhanne%ﬁurg and%P(etqgia.a Hnwevar, suché'

ua?iatian was nst apparent in the time series analysis.a
Since dai!y meteorningicai factOrs between the twu citieé

"@ cosre!&ted h?ghly, the cause g$ thiq variabiiiﬁy must 1ie ':.Vh"

aisewhEPeo_ If is, squested that the native grasses af the "“m;;f;

differentﬁ;angnteru1$%1m3t1¢ tanﬂitinns ot the two ﬁ1t19$~ ,ff

The fact that iha time»s&ries anaivsis did nﬂh,ahuw the same
uariabi!gty as the 'curvent‘ ana%yses &UP@GR%& thxs*suggestinn,
as conditinns that aacurred aar!ier ﬁnnceivahié ngqged with the

Qa [

'.-\\ ’

e s R

a

e
twn different vegetatiun reg1ons Fespunde& differeatly ta ghg E

TRy TP M sy




Numeruus stu&iev 1n this ceuntfy have nfferaﬂ palnanclﬁmatit ?ﬂﬁev~“
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 §;_f'The f1rst two axes cuntributed 95 12% tn tctal ?nertia. In terms '

......

..:;_;;of taxa (raws}, the Quaiiay qf diSplay in two d1mensinns !QLT) was 'i je;ﬁ_g"Jr
'-?1]5;h,9h\1n ai? cases except fer taxa 36 and~33 (Cruciferae and Erzaal Lt

"?”l"iThe greatest cantributians tc tota! 1nert1a EINR} were,made’hy

__.};r? ftaxa 6 (Cﬁitza}g 2 iﬁhus) and 55 {Paaceaei.- Many tﬂxﬂ mere o
";: 3§ihigh1y curralatEd witn the f1rst axiﬁ {ng) yawever, Ehey appeared € ;

tobe. o
This Qas ﬂanf?rmad hy theirfﬁnw'_bntﬁihut1uns to the first principai o

insignificant, as determiﬂed hy tng1r Iuw weights {Mﬂsi;l

n__-._:-__{nértia (ffTR}. t)n’iy taxa ﬁ fc'euia}, 24 {Rfma} am:l"-""
:”*“ware“meanihgfui - S

z,?ﬁ;:ﬁiéf 'n?TiﬁﬁR} Hitﬁjﬁﬁa §é¢oﬁﬁ%a§i_:Hééggéﬁé“iﬁ: év;#ﬁif&é%éﬁ,_.ﬂ_,_
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| prinﬁipal 1nertia FC$R]1 So that these row pnints wérﬁ mEaningfun.;f{:z
;?.~]ffgfhe taxa cuncerned were 28 (ﬁtae)t 38 tcraauuzai, 50 (Staaﬁe}, "
;ﬁfﬁé {fkibuzusl fid»53 {Umbal1iferae}5i;} il[f‘ivf_ Qf=g;¥:'*~ -
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ﬁ.;k_:,gidimensions £QLT} was veﬁy gnnd. especiaihy 1n hhe tase nf v, Sl
i{3 where max1mum display s ach1euﬂd Gonssquent?y, v contrihutad hhgj SR

’7‘f.ff '9reatast prﬂportion to totaT 1nertaa !INR)¢ The cantribut on tu R
i ﬁ0ta1 1nertxa nf n, s, B and K, 1ndiv1duﬁ?1y; varied cans1derab1y, _;;éﬁ}“ L

_,_ f'A§ tha two axtremesuwera v. cantrihutfng 65 I% and c, wfth a “f
'J ;'fVcontr?but1an nf anTy 8 3%., Carre@ation with tha first axis {CGR)
‘ fwas high For three nf the fbur categur1es, E shnwing unfy fair

'w{jnorrelatian, :'"ﬁff"'




.with aach other. Surface sampies were pnsitiv&Iy c rrelated with u .'

thase categnvias. Canversety tha two*taxa Rﬁua'&ﬂﬂncglﬁégaware;f
§agat1valy carnelated wﬁt ; ' i

o  A group nf taxa (shawn as Y) was wel1 cnrceIatad with the dtmdSpher1c

L ;*_aamp1a. Thia groupa aii non—arboreal taxa,. Shuwed fair cnrre}atﬁﬂn "_-*@ .f"'"
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v ,Eiaimast total negat1ve cnrrelation with tﬁe vegetat1an sampie, _f;' B

R ;:...,f'lfffIéf*lfi?e?fﬁftkifr BN R
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Gf po1,t$ in %he p¥a£s‘ Thﬂf&ﬁftef“ﬁcgﬁfér‘ﬂf.Iﬁnn?iﬁﬂﬁl gn1nts
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_:correlated wath v. The secund grgup,s 6 and 9
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"'.srads po??en ﬁt 511 sites fsr mns% aﬁﬂpiﬁb Was wore durabie than o

| Marqhy plant“ were nut wﬂ?l repreaeﬂted in 4&%1 sempre$ deniyeﬁ | L

:_f1frnm m:rsh@s..

"_”nther ‘aw . ihis can he_ een in #1gu?n g where the peraentaga of

3 ;grasg po!!nn iﬂ the K sdmp3e uas 1ess thau in the 5 samp%ﬁ, nhich *~ -

::'-wav 1«asn !eqf than that in thé ¢ aémgle. These QErceﬁtageq uere;;'i’
g ;53 %W 54 ﬁﬁf and ss ?zm. e

PR

834 ;sqtten’aﬁa“xandaus?':f,11:

= }hithauvh v@g&tatien quadrats VE:@ chnsan fu exc?utg a11@n taxa,

”*ﬂ?} Zzhe§e W&rﬁ ue?l regrnsanted in tha atmﬁqgkeric po “Yen spartrum _"'m

"¥I(Table 13)*, Even ait? 11, quatad 1n a nature reaerve at snmo

" . i Lo
;-distanrc Feon unv ~Ii9n trees, qhoued a caﬂﬁideraale greﬁenc Qf,ﬁj'

@ ] ._.ra'-

'ia!%aﬁ atmu$phﬂfic pﬁiten {18 ?2%3.__“- L

fs.s i ﬁiscuwsian-.%i* .- ';]f;;_;:[.-~? L

E 5 a ? ?ﬁ!len and- végetatinn

:{ Th& @aft sa!ieni feature of this ana?ysia was the murhﬁﬂ over- 1]_:'” |
'"naﬂwawbnreat taxa were aisﬁ overnrepra ented, qc that aver smai!

ﬁ speEzm@ns 1n the lecai vegetation, both in terms nf size af the :

. __ref!eﬁted vegetatian. The nat va%ul? was that po¥1en samp1es were

not 1ndicat1vn nt the squaunding vagatﬂtinn.-_.'
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with the nuil mﬂdei. which t&steﬁ the assumptiun thgt pa?iﬂn is f[ g
“indicotive oF veq&tatien. 1f. the disylay of the malt mﬁd91 is |

ﬂxamined in iso%atian. £ apppars thaﬁ ther9 is a vandamadﬁstrfbution |

| uf ?axa about “the uvigin,_without any ciustaring. ‘The unt%.evs

tkaﬁ emerged iﬂ the ana!ysas af reai data far %he—sites are #?iii A

B apparent, but none ﬁas gy s*gnifieana@ The ¢umerica! autput
_ :-;fﬁ SﬁﬁWS that grass ?s the eniy taxnn that'harrie any waight, with L

'_;#   .  aﬁmiler caatributien from Rﬁag. In'fermv nf aItegnrﬁes, atl faur
. are equivaaent, 50 that 1# the nul! datﬁ ﬁgd;hwen tvge“?here wculd

have been ng var?abi%ity amang the different types 6

Hnwever, 8. seon as'the veal data far site ? ar@ super:mposaﬁ on, .“.P}

B tha nuil madnl “the uull mﬁdel hacomea questicnab‘e._ The apparewt

. 4-'f-“'f§'3 ]3 ranﬁamness o the’ ﬁzzf data s Lnntractﬁd 1nta a very ‘sinal1 “area of

tha dzsplay, while We raai daﬁa pnin?s are uide?v scattered. ?his

impiiﬁv that rea1 data are much more varinh1e than tha hypnthetica% °3'f

dﬂta nf thb nui%DWﬁdal squests, If thi. ﬂata uf the ﬂuﬂl maﬂet had
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currelated vary "iﬂhly Wiih 33* Cak&gﬁries if examinad in 1salatiﬁnz r'_ ?

PRI -



El

¢
b
B

CBeo | L . " "

_ f;:Ewe;ver.,:-; in an -étssenipiagé.'sﬁc'i\'aﬁ'ii};s“ which included é"ti'-a_’spet:tﬁ- '
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In cantmst, ti1ere wﬁs a 1av*ge mﬁb@r nf treés h'igmy paqitivaiy -
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_ represented-in an analysis of vegetation.
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'Dut1zers that appeared highiy curwe1ated with dne or. the nthef -

"-chategsry mere 1nvariabiy of ia:fyﬁight. The.r apparently

e anana!nus pnsitaons were due t

heir 3¢ca1%seﬁ prasence at sites, o

g ;";'ca L

- ,;hut they daa;‘at nxhibzt any defin1te trends. Thay-ware-frequent?y ;f-'

) _j.af the ﬁ“1i”ﬂ categories or be:ng prasent 1n=uegetat1nn but ra* in B

"thaxa that. had a sputtf accurrence, appearing in ur!y ane or twa

‘u: 'pn!len sampleS. 3ﬁ{_; . ::f f;;5  .F“,_.. e

'-'ffThe QHﬁTlty cf +he sai! samp?as examined may hawe significantiy
'=;'f*afiectaﬂ this anﬂly&ﬁs. .
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ﬂfnund ﬁhae ﬁhs number 3? grains r&

”ﬂﬁunit valﬂme dqffared ?nom sitﬂ {; sctr %umu arpies wcre r:nh

'];QVPn‘in fome q?'the wetter, marshy areas. Th15 panr pai*un “§¢5_1[

"55;7;;praservatiﬂn WS prnhgp!yatwnkadfﬁa he radnfa?%*rggjme,nand* f7 “:

. :.eyc1e“ of - apﬁroximata?y decaﬂal duration mean that the height of f¥75“

'“;ftﬁe watew tah!e iu‘ﬁﬂt maintalned, su that eﬁﬂn ﬁafshy aweas

L:f'hacame dehydrated ﬁUPiqp ﬂry per:nds, resu?tjﬂg N oxidatiqn “f

i”pa11en. This was mnnfirmad by %he pancity of marahy plant pe1ien f{_:'
'7 1n gi! ﬁamp?es deriued frqm;marshesw It TS Fpas 1ple thaﬁ By )

;_ u@speéjamy&? gram'a wex:é “seiacmveljcﬁusceptw’!e tgj ax'i»datiu' |

Lompared -n the other categﬁrie& of sam@?ﬁ, further suppnrts this
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O
“though s1tes were. 1ncated with*n a smal} area. An exp1anatinn which

appears ta suff1ce is that of. unre!iab111ty of. rainfail 5uper1mposed

on the Lyciical decada! pattern.. Unreliabi}1ty_of rainfall can
E be seen in the-mdny instances of-aﬁﬁﬁn?bus*rainf&ii measureménts.

Fer exampia ot s%te }¥ $eptemher raan duﬁing 1987 was 1246% that L

'”“ﬂ uf normal A two«year data hase 15 not abie tn estab11sh 'narma!‘ -

pa]ien praduct:on at & part1cuiar site, so that this study cannat ;

cnmpare pu¥1en prnductﬁon tn abnormat ruinfa?l It wbu?d aiﬁu be

necessary ta estﬁblish absa1ute pel!en productxnn, which was nnt

attamptad 1n this part uf tha analysiL Hnwever, such abnarmal?y

heavy spring,rains at the start uf thg growth seasun can be expected
ta uant?ibute substantxally to hetwaen«s1te as waIT as hetwean~year

d1fferences r' pai!en production._ This was annfirmeé 1n Chapter 4

LS

menth 1ag re!atiunship between rain and gras& poilen derived fram ':ifffff

a{ﬁothe Burkavd samplers.

‘(, v, e

The ar@a nf the uagetation qua&rats may hava heen 8 1imiﬁing factor,.,;ff'°’

P

,'3;r; and a change ?n swze may have aitﬂred resu}ts‘ Haweven such a

chaqge mny have affgctﬁﬁ wind»pcllinated tree ﬁnly, if any. ?W.'ff

Thrne? (1964}‘fﬁund tha& P1n9 poileﬁ shqweﬁ’ﬁjgh vn?ues of: depésxtfan |

. on1y neaﬁ the suurce, exponen11a11y decreas&ng tb luw va}nes uver

“ :"gqgo n, Anderst (19?03 showed that pci!éh depnsited on & fﬂrest
| " ; f!cur was Iargeiy derived frnm trees wiihin 20~30 m uf the samp11ng
f"vei:e, These zwa studzes 1nd€cateﬁ candbtinns for' anemophilous

Q;w'_; , uhnra truss cerre}am1nn ana1ysxs 1ndicat&& a_positive twn«tn threeu;7_ 7":'

. crees. A Sau%h A?r1tan study on the grassland species ?ﬁenedh 1 '}jw,-~ »

trzandra by Ruh1nsnn aqf Luwrey (1988) conc]ﬁded that the majuraty

C.‘

&

1

(LIS _:



o nollen grains trave11ed a very shqrt distance From the P13ﬂt1f "
o f.with an average of 0. 68& m, Thesefthree studfes ﬁndicﬂte that in-

_tha va each quadrat ;ﬁéﬁgdequata1y samp}1ng tﬁe grass ;ompanent g,

AR
A

-_.and pruhab?v thé wind«pol!inated tr‘ees as we?l Further. it L
' u';;appears that there was nc backgrsund pﬂl1en ’eirks & Gardnn 1985)

. _iffnr grass, and prababiy very 11tt1e for trées. o ;<”ﬂx _ 63};1'5;'? ;

442 - Pollen and 1'énd-<usai_ R

'"The abunﬁant ﬁresencé nf al1en poiien taxn *n thﬁ atmuspheric

have repIaCEd ﬁat1ve vegetatigng anﬂ the success af temperate tree

taxa.in terms of anemuphily. This was e§pecﬁa3}  n1ear at site 11

whfch was Tocat&d ih £ nature reserve‘ agldnme &istance from'any

. - » A n - - O :_. . : . “mp\‘ ,& . . ‘-'.. . . ::__.. Q - . -

. £ .. . .

Tha Pwv was nnionised hx,white settiers ahaut nne hundred years

o suéh taxa was almost entirely absent frﬁm hoth catagories nf *nil _
o ; $;;;   samples, S0 that na cunciusions cﬂuiﬁ*be made about changqﬁ ovér f"uﬁ'

| tima in 1&n@“@5e. Th%s‘pqor presarvatcpn again h1ghlights the
%_._fk'u'_é? pnssiﬁ1e detrimautq} affect of i}@ &ainfalk;gegime.- f;]iﬁ-."-'

» _ﬁ: r_qr;__ R LT S e e ﬁ-u-

t.?.]*f; cel D "-oé SIS

o
IHdlgOﬂOUS people whﬁ fnhhbrted the area primr tu sett?ement

. "12 cu?tiv&ted cerea1s on a}iim1ted sca?e. nIf such ear?y variet:es

ipnnen spectrum (Tab!e 1513 i“ndicated the e::tent éau i-ahic“h ahen taxa

agﬂ, at which time alien taxa were introdfzed However‘ pallen nf ﬁ» ;}',f;

-{;_.;f _fj' | weve chava@tai#&ed By pulten grains Iarger than thnsg of the nat1vejifﬂ_";

grasses, this was nét. apparent in the samples.
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| match atmaspheric sampies.; Th1s was coupled to interwswtaﬁ o

Summary -and eﬁnclcsﬁons'"__f

:*ﬂ"

Uf the anemuphiious nat1ve taxa occurr1ng 1n the pwv, grass

was’ most c]osely correiateﬂ with the vegetat1on. Entumophi]ous ;f_ﬂ-~
. tree taxa were also weli cerrelated With the vegetatf@n,_. S

even thuugh theiv Tow. numbers mada them appear Iess signff1cant. e

1t is poss1ble that this was an artefact of the E#, and -that B

tugeﬁher with grasses, they were in fact very sens1t1ve -];f -

1ndicator5 of the vagetation.

Anemopthuus trae “axa were serieuSTy overwrepresented, due

to the 1arge nuéﬂers.af pu!len that were prsﬁuced by these }{:-1._#'*’ 

taxa, relat1ve tn the number af trees. _J=;_,-ijg,,_:__‘6

Entcmoph%lous nun«arhorea3 taxa WEre a]so over-represented, P

sinca the amount uf pol1en praduced was diSprOpnrtinnate tu  _ﬁf

theAsmail siza of these taxa.l T

These m1Q~representat10ns 1ndicated that pn11en was noxp
an aceurate reflect1on of the vegetation in the pre- '
dominanﬁ grass!ands of the study ared, if the pui]en

= spectrum was cbngidered in s ent%retya_;

:_s,_ :

In add1t1cn, surface and subsurface potlen samp!es did not |

differances 1n po11en prnduct1nn._ 1t 1s_suggasted“that

L \\ o
B

(3



@

unrehabmty of rainfaﬂ and possib‘iy 2 an b the so-called o
ﬂ'wet~and~dry decadal cycles were the major cause of these R

«'fdiscrepancies.-_f,f .

' J'Tnere was 2 ]arge presence of a?1en polIen 1n a!Eébtmospher1c
”'if samp?es, indicating current aiterad Tand-use practices. f;'-:'- =
"fi,5uch pc%len was- almast totﬁ??y abseut fFeom: the s0iY samp!es, "p
"*;SQ that it Was not possib1e tn extrapolate past changes iw j .

o 1and"u53a o

| .19§,$ :,'-1

H.

Q_'

L



N \.

Ey;{;Lnn the a1rs§0*a~

iff}jgj.;,lf

. '-fcﬁépfér'gf' ":: _

a

- Swmary and Conclusions

,1

ﬁ twe-year analys1é of thp airspura, composed of p011EH and funga¥

Spores, was nnnducted 1n the Pretor1a»duhanneshurg Vareeniging

'1stwi‘* of the Transvaal,?,auth ﬁfr1ca. The study inv&stigated

- "’L?var1ous aspacts nf the rajat1nn5h1p between p011en and vagetat1an. -} ; ”:i'

-were exam1ned._ ht%nspheric and soi]~der1ved

_f;MeteorOIugicaT and 1nnger»term t%?matic factors. and thei? 1nfﬁuence  i;-f;

-lffpollen was ccmp._jdito ﬁstab%ish the reliab111ty af pa1aeoenvirqn-:fl”#;fff=*

thmertul cOﬂniuainns. Poilen, as n11ﬂﬁTCﬂtﬁr QF 13?“‘”53‘p“tter“5’ i

hwasiexaminéua_ The'patEnt1al %1Iergapi§1ty af the a1r5pura was o

j1nvestigated

A f”f The vagatat1an of thg study area is predaminantTy grass?anﬂ of the

'BankenVETﬂ, merging with thq 50urish Mixed BushveIﬂ af the Tropicﬂ%
Bush and Savanna Type 1n the northern lim%ts of the study area ::
{Acocks 19?5} ETeven sampI1ng statiﬁns were Incated within this

area,_wu_.::: oo B 9gi ;___: s
O ﬂ ?:-eq.. R s e g
el e T T i

#ﬁrsgora data were collg;ted‘by ﬁwo methon%. The f1rst method was
gravftaticna? wfth samplers 1ochted at each of the. eieven samp11ng
sates. The secund method emqgoyed twa Burkard S&ven nay Recnrd1ng

R

.Q_\\\ .



'wmmwmmmmﬁmumemmmSWMyV-
”_samp?ed at each site. Metearolngicai data were obtaTned from thé

5':Z$nuth African weather Bureau. o

;_p011en catendars were- constructed for JOhannasburg and Pretar1a‘ . .'}'. o

uf v§r10us carre!at1bn ana1yses were conducted, enmparing meteoroIngicaT,;_; B

| ';data to the-a?rsyora, carrespondente ana1ys1s made both inter%hgnd P

'_ffintra~site ¢ampar1sons

y .:_ :'

The answers to the questions posad at. the uutset nf thiq study aﬂe

=2

what are the qua11tat%v& and quantitativ& relat1onsh1ps

ibetwaen atmosyheric polien and iocal and regianal vegetat1un?

_-_jf;fThe predaminant regiunat grassland Yagetat1an was atvongiy reflectéd;§5fifﬂ{?

h§'51;41n the high percentage ﬁf grass pnllea fn the atmasphere.- This

';}taxan comp”ﬂ$¥-i

AR v PRI P H_

. (‘J .

”'*'Lgsummar1seﬁ be1ew, 1n the 7ight of fﬁndings to date.:: . [ji?f'f¢+l.'ﬁfff*}?ﬂ

._;Nat1ve tﬁées were pnnrly vepreserted 1ﬂ ‘the 9011en 5pectrum.; Thisa;.?_ﬂ_- -

o G"_}ﬂas part!y dne tﬂ Th& 1ack of trees in the naturai vegetatian and  ;'f

"part}y due to the greater entﬁmoph1?y ﬂmcng native tree taxa.

-]ArHawever, tha few anemuph11aus tree taxa that did acaur shnwed

. ff,rag1nnal quantitativa differencea 1n pal?en‘_ This reflected

:ﬁ?;d1fferences between the Jegetatvnn and ciimata of Johannesburg and Wﬁ¥f o

Q .

- f;Pretaria.|_g='= . _ff; ;"

| The quantitative relationships betueen pollen and vegetation were



| J'*_ superimpased on the. above qualirat1ve re!ationsh1ps. Only grass.
| pﬁ11en and insect pol!inated tree poi]en were feund to be correlated
with vEgetptinn._ wind*poilinated trees Ware. ser1ous?y over~ '
represented in atmc&pheric samples due ta thie* 1arge numbers of
poiTen prchCEd hy these: taxa, re?at1ve to the nUmber of trees. |
Insect~po]1inatad non arhoreai taxa were 3150 over- represented as )
= the amnunt ﬁf palien produced was not equ1va!ent to the sma11 s1ze E o
- of these taxa.- | B | I

-

_?f';"_,:ilff "_?}-;;ﬁwhatfaré thé‘dﬁa?itativa'aﬁd'quaﬁfitat%va'relétinﬁsh?ﬁs7amdng : _' |
: _t3the atm95pher1c, surface and subsurface {subfnssz1} pnTlen _-”"'}"
°”'ff; samﬁ1es* and hdw de these reiate to the 1nca1 and regional

PR I

'vefvegetati'@? .*;*"r'“ffq,;fA*+1:.f'jr.«_r ;_»:s;.:-;.f{n“f~-~'33-

among thesa samp?es a:'magt s:tes.z Cansiderab1e 1nter-s1te “ o

var1ah111ty was aIso.r _crdéd. The cause of thxs varwability

batween bath samp?es and sites was probably dhe unre11ab1¥ity nf

the ra1nfa11 Tris was seeu 1n both 1nter~51te d1fferences and 1n l 7:'

the 1nter~annua! rainfall annmoIies. The so-ca]Ted wetwand«dry '

decadal rainfa]I cycles may a1$o have p1ayed a rn1a in tha variabiTity
E among Samples._J; ' ' B
 §s-expfai£éd*ah6vé;'£he ret resulé cf-thé'misﬁépfesentatiﬂﬁyﬁf;. %'1%“;¥jf .

' 1atmuspher1c poIien meant that there was. a pror re1atinnship batwean 2

such. pollen and vegetation, 1F the entire pu11en Spectrum was _1

N ;gcuns1dered IF on]y certaﬁn se1ecfed mategorxeﬁ were;abﬁdidereﬁ the
S o | | | -



=3

2.

bntween atmaspﬁéric #nd 5011 sampies meant that any pnstu?ated

4] O

reiatianship hetween;ghe Tatter and vegetat1un was even more o

'3.gﬁj How can the atmosphéric, surface and subsurface samp?es be fﬂi'

C

used %a reconstruct pa1aeac11mates?
. . . . . L i G

R

vaen tha abeve 1imitat1ans, an ana?ysis cf“a fosszlised pnlian

7:f fequance in thhs raginn wau?d be exceedingly campl1cated.-_Th

atmosgherin pniien ﬂ1d nnt accurately refTect the vegetatinn. and"*

the‘sail samples were not ¢an51stent with the atmospheric samples.'-'

If the nurrent annmo]1es had hean ¢ansist9nt over tﬂme, a fnssi%iseﬂ

assemblage wnu?d nat nccurately ref1ect the atmOSﬁweric compnnent‘a

_ Entomaph110us taxa woulﬂ hava to he treateﬁ’cautﬁausiy as they would
":73 ref?ect 0n1y ex&gsme!y 1oca115ed vegetatian. Anema9h11ous trees '

wnulﬁobe sar1ouq1y cverurepresented._ The mgst favaurab1a

“ﬁnterpretation wou!d pnssibgy be made by cnnsiderina only grass

' anﬂ entnmaphileus trees. anﬁ by treating ather taxa circumspect?y.

o whﬁt rn?e ‘o m§t°r°}°9’¢a1 faCtOTS DTay in concéntration -
. and dzstrfbution of pol1en rain, and what EFfEct dogs this L

' have o the 1nterpretat1cn nf pc11en rain?

- Temperature was the most 1mpnrtant metenralogiea? factor ccntru111ng

both concentration and distr*bution of graas polien, w?th a

| posative reiationshmp. A positive_relationgth was also segn-

o re1atiunsh1p became mora m n1ngfu1 The 1ack of curreSpdhdence _- 

. taauaus* B S RRETRTR 5=jfn-3' f_‘* B

-

--uln add?tion an 1nterpretat19n of the vegetat1on would be difficu}t.
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IZ.;: ﬂ0rr@1ated high?y it Wl

_ ' '”LfT05":5; .‘ _

T

'bétﬁéénséﬁrfng rain and SUﬁmenvﬁfaSSfpblfenQ"'

s o L R

"Cén iderable variatinn was Seen'hétwéen grass polian in*dobannESburg”f

" and Pret%ti&, ﬂs metanraizgiral fa%&ars botween tha twa cit1é5

uggesta& fhat Lta na#&ve grdsses of the
' f g&ti%jan regians were r@spnnd1ng differeﬁtly to the

""LfIn examfningwthe re!a*ionship &etween funga? Spores and mefeara!ogiea&

W

7;,factors 1t was found that fungal spaves respbnded mare ¥ine}y than " “ }-'
'*.ijfpolien to cunﬁitianﬁ 1n the 1mmed1ate uicinity gf the- samn11ng o

_f“?ﬂ“ta+1ons.-f'ﬁ'“._fﬂff ”;*.’E”g? . .:.f:¢r< '

R SR B O S TR N S R

| e E A . S
The rﬂlat1anship betweeﬂ palien Fain. and 1nnd~use in th it ﬁhﬂa“x

was iTqutrataﬁ by the h%gh percentage nf alxén taxa n 1h9 "': : .;'im_‘.-

- atwnsphevic pnl?en Sﬁwp?aﬁ. In tha ¢1ty,al:en pui1enoaccnunteﬂ

':‘19% af tatal pnllen. This iﬁdicated’the extent Lo whrch nngﬁvuk\“

for 51% of tntai pnllen~ Yhis percen&age decr(}sed auay frew the o

| elty, but euen iﬁ nura? areas aiien pollen accaunted for‘hlmaﬁf

o S

"'7ﬂ'uegetatian has hﬂen repfated By a!ien vegetatwan.. Howevew, the ;*

above abservat1nnv un the ouer-representatinn of native aneqpph110uu ST

trne taxa cautian against cver~zea10us 1nterpretatiun uf tha h?ah

| nuMhew u? allen pu11&n. sigfe thﬂ major1ty of these taxa were a!sn

T+ A
L A R

iy -

G

- Finglly, the aligrgenicity of the]a?rspﬁﬁafﬂés considered. I§QWH

_’;

o
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R

- “was cancluded t&aat tme *e were sevaral probie'n are.‘:s. Fi'réf, ST
TR '  s highty a‘l:er-gprzic grass polien Wi _thp lar*gest component of thé’nw
| - pal'f&ﬁ spec:t:rt,mit cemprismg 52 uf‘ the regwna} total. | The ser:cmd
| prab!em was the, righ ponan caunt m the Spf’ing, attr;ibatable tc
_ ' _'_the a??argenic {marﬁhern hemisphere tsxa. Third, 58. 8& afd'izhn tata?
_ | _ _'pei!pn rmmi: xms nan-seasana% at’fd m“:'sent thrnughau‘t !:hg year. .
" - | :..'iast'ry. _‘Fungal .‘.por}es cmvprised 34?’ af thta¥ airspora. :.he
;'ma.im“ity of" fﬁése wewa alsu h:gh?y aﬂergemc, smd racm*ded j,
_'mmu ;Mut the y?z&r with pefs in h.tz? summer and autumu. St -

B S S on
e,
o
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