
A 10 YEAR SURVEY OF THE HAY FEVER PLANTS AND 
IMPORTANT ATMOSPHERIC ALLERGENS IN THE 
SAN ANTONIO, TEXAS, METROPOLITAN AREA 

T ME FIRST pollen survq- tlonc in this area was 1)~ Kahn and (:rathous in I!)%.’ 
They attempt,ed to list in drtail all the plants causing hay fever. Kahn” 

1nade numerous studies of pollens using the pollen-plate rncthod of Schcppegrcll. 
Ilo was ahlc t,o correlate his clinical findings with the presrnw of pollinating 
plant,s in field ohservat,ions. Kahn” believed that it was irnpossible without the 
determination of the pollen content of the air to know what pollens to treat for. 

He felt that pollens in this arca disappcarcd completely for only a few weeks a 
year or following a killing frost. He pointed out that the pollen count,s \vcrc 
highest dewing the period ol’ high wind velocity, referred to as “Korthcrs. ” 
French” published a summaq~ of the pollens in south central Texas, but this was 
based on clinical studies, rather than daily pollen counts. Ha;- fever-producing 
plants which are of importanw clinically were dcsrribed by Black and I)urham”-” 
and Sellerx7 The last, complctc surwy, which covered a one year period, ~~1s 
made by Bieberdorf and Hampton,+’ at the Allergy Laboratory, AAF Regional 
Hospital, San Antonio Aviation Cadet (‘enter, Lackland Air Force Raw. Texas, 
now named the Allergy Department, USAF Hospital. 

A botanical surrey \yas conducted at the beginning of this study to deter- 
mine which plants were capable of causing pollinosis. Pollen samples wcrc 
collc&d from many different plant species and a pcrrnanrnt collection of 
photographs and microscopic slides wcrc prepared by mounting pollen slides IJ~ 
tlic techniqw using glycerin ,jelly stained with basic fnchsin dye. 

Three areas for collwtion ol’ ~~ollcns wcw selected for the purpose of cs- 
posing the prepared slides to the atmosphwc. One site v-as a three story 
building in the center of the tit\-, another a six story building a\vay from the 
c(qter of tlip (ait?-, and one slide seven miles frv1t1 the city at tllc Ii. S. Air Force 
llospital, Lacklancl Air E’orcc Base, Texas. 

(‘ollection of the pollen grains and fungus spores at the thaw stations \\-ere 
obtained by the gravity met hod oi’ I Durham,“’ approved by tl1c American 
Academy of AllPrg)*. I ‘-” Slides were rsposcvl fol 24 hours from X 40 .\.3r. eacli 
day. The slides IV(T( prcparctl for microsco[)ic wamination l)y placing il 4.84 



Botmicd Hwuey.-The following is a list of thr important plants found in 
the Metropolitan San Antonio area capable of causing pollinosis and the months 



The following is a list. of the more common fnngi found in the San Antonio 
area and the months in which they sporulatc. 

Many plants mhivh wcrc not listed as causing pollinosis wxc cithcr too 
sparse or are found onl:- occasionally on exposed slides. Many of thcsc plants 
have hecn known to cause pollinosis in susceptible Jwrsons. The folloxving is a 
list of thcw plants. 

AtmospherG Nwl3oy.-Table 1 gives the monthly and yearly totals of pollen 
grains count,cd. These years wrc selected for report to show the effect of the 
drought, on the total pollen grains reported. Because of the difficulty in dif- 
fercntiating the species of pollen grains in wrtain genera they were reported 
under their rcspectivc genus. 

The climate of the San Antonio metropolitan area, situated on the ctlgv of 
the (+ulf Coastal plains, is considered a modified subtropical climate. Konnal 
mean temperature range from 50.6O E‘. in .Jannary to a high of 84.4’ F. in 
August. The summer is hot, with daily maximum temperatures aho\-c 90’ E’. 
over 80 per cent of thv time; c~st,rcmel~- high temperatures are rare, the highest 
on record hcing 107O E’. Jlild wcathcr prevails dnrin, (y thv winter months, \vith 
J)elow Frytying tClllJ,cll’~ltlli.t,s owurring on ilit, a\xli*agr of only 13 days oavll year. 
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1949 2.91 2.9x 2.27 8.99 0.85 8.26 2.24 1 .o:i 0.78 7.58 n.1:3 t’.TU 
1950 0.32 1.43 0.24 3.42 2.41 1.03 l.fiO fi.15 2.01’ 0.08 0.13 0.03 
1951 0.25 2.4:: 2.76 0.9:3 4.44 i.oi 0.51 0.06 3.75 1.44 0.67 ().I:{ 
1952 O.XI “.Ol 2.34 3.40 1.91 l.Xfi .) 75 o.nn 3.02 0.00 

1953 0.41 0.90 0.53 2.0x 1.00 2.19 0:01 3.12 2.48 3.Ofi 
4.4i *3.67 
0.34 1.+-l 

1954 0.51 0.03 0.03 1.91 3.46 2.71 1.25 1.0.5 0.52 1.98 2.02 O.“ll 
1955 1.45 2.33 1.40 0.14 4.44 “.8X 1 c 7 d ‘1 0.81 0.79 0.39 1.57 O.Ati 
1956 0.81 0.85 0.27 0.49 3.07 0.27 0.A - 3.94 II.62 1x 1.12 1.10 
1957 0.51 2.63 4.19 o.:w x.22 3.49 0.73 0.21 11.10 4.il 2.90 0.92 
195x 4.5i 3.85 1.08 I .:c? 1.98 3.39 i.39 0.45 X.Zfi 3.4:: 0.77 I .ni 
1939 0.52 _“.;,o 0.1:: 2.X 2.4:: 1.3” 1.48 3.09 1.7% 5.11 2. Ii 1.32 
I960 0.76 I.22 I.fi.5 Z.OX 1.21 -2.~~mm_i.31 3.96 0.76 7.84 I.;<0 /Z!?L_ 

40.81 
19.86 
"4.44 
26.24 
17.56 
13.70 
18.1X 
14.3 I 
48.83 
39.69 
“1.50 
29.76 

DLSCUSSIOS 

Tho lll~!t~~OpOlitilrl San Autorlio awa liw at an altitucltt of 700 fret above 
s(‘ir. IPV(~I, classc~d as the se~wrtecnth lalycst city in the Ilnitcd States and th(> 
third lirrg(kst in Tcsas. Tlr~ metropolitan arca (Hrsar (‘ounty) is 1.247 square 
1nilc3. ’ ’ Northers ’ ’ bring in the hiphwt c~~rrcc~rr~ration ot’ polltw grains and 
~il.t~sc 11 fltt~-~p it’ tliscasr in nrost ha>- fr~(ar* ant1 asthnra SIIR~~(~YS. AIilTlJ 

pWS0tlS will bcyiri to have s;-1llptOItls iIl)pl’OsiI~liltf~l~ 2-I h0llI’S IWfOI? th(’ 

“Korthw” awircs. This is usually ir(~conrI);rrlit~d by ir drop in t(ltrrpcr’atlrr(l of 
t’rorn So to 35’ F. 

The group of plants which contribute the> majorit>- of atmospher?c allergens 
in the Sara Antonio awa art’ thta rncsoph~-tic spwies which are dcpc’rrd(brrt or1 thtk 
prcscnw of water-. Most of the trees ilIT in this group and aw shor’t-tern1 
ancnrophilous pollinators which ha\c a dcfinitc swsonal pwiodicity in the pro- 
duction of pollcri grains. During tlich spring, many of thcin pollinatc1 during the 
s:mc months. In the early spring, these aw classified as “early trees” and in 
the late spring they arc categorGx1 as “late twes. ” 



‘1‘11ti til%i t JW to pt’llirJwlt! is 111ts r//rtfi/‘t,,’ ,~ubirrt~ifl~~,~, t tic tlroiktltaitl twiwr, 

whkh is vtli*y t:ot11n1t111 in S~III Antonio. Tht> pollir~atior~ period t1lay start during 
\vct ;wI’s, as (%J+I~ as ~ovei~l~~t~~~ mt~ ~wt~h its pwk in ,Jariuar~- and l+‘ebruary. 
The patienh clinic4ly wrrt~latc their symptoms with (‘hristmas Day. 

Frn.rinu.s towwyi, the Arizona ash, is the next to pollinate, beginning the 
tirsl, l);rrt of I~‘c+ruary and twntinning through March. The Arizona ash p0lltW 

wiiiit has nt~t’~* bwn high, tqwi during ttic heax-y rainfall years. 
Also iu l+brnary and sometimt~s tlarlier, Peltis o~cidentnlis, hackberry, 

a.ppears. ‘I’hc pollen counts irate high and it is the most important of the earl) 
t1ac gz’l’oup. 

Appcw-irlg about this time is the E:lwtus u~w~~~c~I~~~I, the Xmerican elm. 
wl?ch reaches its highest pollination in February and at times during iUar*ch. 
The E’ol)u/r~ deltoidus, the cottonwood, is important and may reach high pollen 
vowits during the month of March. About the middle of &wch, ~fO?XS rd~rrr, 

mnl\~crr~- trrw! begin to pollinate and give off large amounts of pollen tlii~oiq$l- 
out April and May. Mulberry pollens are found on the slides during othtv 
months and is thus not classified in tho ear1.v or late tree group. 

‘hc most inlportaiit spring trcrs occur in t,hr late group with (jve).cus 
virginin~tr which pollinates somewhat, earlier and in greater quantities than 
PcmJx ~Jf?CM, t11c pecan tree. The live oak which is wry prevalent in this area 
is a durable tree. Tt was the last victim of the prolonged drought during tltc 
summer ot’ 1956. Searlj- a11 thck beautiful pecan twes in this area had died. 
The oak pollinates in grcatt~r abnndancc than arty other tree and for a longer 
period of time than the other trees. The largest amount was during March: 
195!l, when 8,939 pollens wrc counted. The Car\-a peean is the state tree of 
Texas and begins to pollinate dnrin g late March and reaches its peak in April 
ilIld 1ilSlS thl~Oll~llOLlt Rlkl)-. The pollen wunts ot’ all trcm aw highest during 
the period of high I\-ind wlocit,v. T)urinp the drought, tree pollens were veq 
low in count and were cliniwll,v of no importance. 

t’tvsopis glandulosa., the mesquite tree, IVilS first found to be clinically im- 
portant, in hay fever by Sttllcrs7 in 1929. This tree pollinates all year round, 
espcciall~ following rainfall. ‘I’hc pollen grains arc never very great in yuantit) 
and arc usually hight>st in Iatc A4pl*il and May. 

Ligustww vulywe, the privtbt, and Ligustrun~ jccpon~icurn, the ligustrum, 
arc included hcrc. The latter is not a tree but a hedge and a member of the 
olive family. In the metropolitan area, it is allowed to gro\v as a tree and pollen 
tsounts become very high during the months ot Alay and June. These are heaT> 
pollens ant1 arc not setw in great qnantitics on the slides. If these Iic~dges arc 
cut low so that the flowxirig tops arc not present, tlicy are no problem. 

Grasses in this area pollinate most of the yeay. C’ynodon dadylon, Ber- 
muda grass, is used for Jtlally of the la\vns. The quantity of pollen is found to 
be greatest, during May, .June, and July, but this depends upon the rainfall. 

The only other important grass is So~ghunl hn~pfxse, Johnson grass, whiqh 
varies in the amount of pollcw it produws. With the development of suburban 
:I rcas, it becomes more important. The quantity of pollcn grains also \-aries 
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Tilt’ ~Illl~ll’illltllllS gt’Cllll) tNYY~lll~% (IIlilcx illl~~ol~1illll ;1l~c~llll~l tilt* Sillll~’ titticb 01’ 

t llt! ).,‘;I I’ i lS tilt’ Pl’ilSSt’S. . I ),l,rt*/r?rtI/ I/.\’ /“//~,l~/~i. (‘illvltw \vcc~tl. 01’ I’illlll~‘I”S 

HIIIHI~~I~ II. is t liti illost iill~wi~tilllt. It ;\1)1)t’;ll’S ilS (‘;lt’I)- iIS .\l;l). illltl illSO ilS l:lt(’ 
iIS St)\~t~lIll)t~l~. This gI’Oll[) gH’W iii ill~lltltl~lll~*tx (‘\.(‘I1 1 IllY~ll~ll t IIC ~lLYlli~llt \-(‘;lI’S. 

.I t,rlr/Yrnflr I/S ~/rYrc~c~izf/rrs, t u~~~l~lt~\\-~~c~l iiIIIwI~illIt II. is Ibi’tw~llt iu this ii t’t’ii ant1 is 

1’1~t~11twtty iIiisl~Il~t~tI I)>- III:III?~ ilS tilt’ tlltllt~l~‘\\~t’t~tl 01’ 1 ilt’ \\‘t’Stt’l’ll ~~IilitlS. Sl/I.SlJlt/ 

jwsfif’cr 01’ IirIssiali 1 IIist-I(,. 

.\ itIit(l t*oIIl I.ihIItoi. to atrtiosplic~t~it~ ~~0llt~IIs ill3 I\\0 illlt~IlIt~~~tlilt~llS I)l?lIltS 01 

t tie gwiis Vlxn.st~ria. F/x rt.sr/~i// 1 I’)/ ~tif’olitr. sttwdct~ fdw iqwwl, pollitiatcs t’wlii 

.\lkiJ~ t II 1~011~?.)1 Allylst. rJ/~//?l.W/~il/ c/c~t//rfiric~or.//~/, t’?jIS(l l’>l~IVC’t’Cl, lY’~l~llt’S ~lY’iltC!Sl 

;~I~~~tttl;~tit~~ in .I IIII(‘. ‘1‘11tx Iwll~~lls 01’ tIltI l~‘l~;lllst~l~iil spwi~s ill’t’ ITJWl?Ptl t 0gtBl tlt!l’. 

‘I’Il(~ trIlt~ l~;lg.\~twls OI’ t 111’ g~vIIls ~\tIIlIt~osiiI I\-hielI ~wlliti;It~~ in t IIt- fall ill’t’ 

\‘tst*~- itli~)ot*tiltit in llit~ Sati AIitonio art~i. Tt1t1 I~IIIII~~IYIIIS stwanrs atId t*i\.chrs givt> 

iltlt’l~llill(’ glY)\Vtll ?illtl il~)lllltlilllt pt~lIitI~ititnI. It1 sl)ittb 0I’ this. ttlt~ .\nll)tvsi;i ill7’ 

II01 ilS illl~~t~l’t~llll IIt’ i lS C’lSt’\VtlC’lY’. almhro.sif/ fr$itltrt giant t’il~\Vt’~‘~l. \Vllit~lI 

i~c~act~t~ 111~ height 01 !I to 1 2 I’rrt. is t.litb citit>I’ potlittalot~. It is I’oiifitl ;tlotl~ 

t tic lY~iltlsitlt% i i i t tlis c~tltin~ ill’t’il. ~I~llb/wsit/ f//‘ff /‘(I, LVtA t1t’ll giant l’il$Y\\.(‘C’tl. is 

i l Is0 .S,V’lI. -4 ,,rh,wsitr ~‘“i///.sf,/f’h!/lrl \Vt%tt’t’ll la&g\\-t’tYl. ;ltltlS t0 ttlc ~llIIllItl~ltlCt3 Ot 

pott~~~is stwi tluritig Ilit’ tIIotIl IIs 01’ ;\IIgIIst. ~St~ptc~ttlllt~l~. il11tl O~lOl~t~l~. This $YJUl) 

is \~cty- c~t~ttS~~icw0us iI101l~ thth \vitlvspiwtl ill’t’ilS 01’ t tit1 vspwwv:i~x. giving tliffi- 

VIIIIJ- ttb lltt~ ttiany ~i~itoitiol~itt~ t t~a\x~lt~t~s. 

SCVC’l’ilI ])l:ltltS illltI 1 I’(‘(%. t IlC IWIICIIS Ot’ wIIit*li ill’t’ fOllTltl 011 tilt’ slidt3, St’c1lll 

lo IN> ol’ rtiitioi~ iiII~~oI~liItt~t~. ‘1’11tty at’,’ t’oriiitl ~~su;ill~- tIIIriIt, 11 Itigtl wititl \x~loc~it>- 

OrIt or thts 1101’1 II. 

IQIII~Is s~wt~t~s nx’i*e 1’011t111 iii i~l~~~t~tliItIt~t~. 1’11t~t~~ is iI IIigli irit~itlcriw ol’ air- 

IIot~tIt~ tiroltls in t tie San Antonio ill’t’H, 111(> lIIost itiiportatll atltl al~~ltltlallt 0l’ whit*li 

is 1 tit- ~\1lt~twiii~iiI. 7’11~ riioltls itI~lIIclc. A -\ltt~Imwt~ia. I I~~I~III~~~~~~~~*IIIII, Il~~lttIirItlItb 

sl)tbtiIIilI. Sl)t~ii~lo~liItliurli, I~‘us;Ir*iIIIii, I’t~tIit~illiIIIII. .\slwrgillus. I’ll~~lllil. illlcl 

I’~~llut;~t~i;r. ‘1’11ty+ iiw sapmlh,~-tic i’orttls. 1’l’tv1IIt~llt 1). t’cNllltl 011 tlPt*il>~illg \‘t’gt’- 

t;ltiolI. i l l flItI II1)1)t’t’ t;lyc~l*s ol’ 111,~ soil aiitl in sttwt atIt Iloust* tlrlsl. ‘I’IW tiigllt~st 

(~0IIIIts I’tjI~ ,\llt~ImiII~iiI \vtaI’t’ i i i llit~ tat,, siItIllIi~~I~ illIt 1’all. ( )i’ inrlwvtaiit*t~ iri l~twiit 

?.th;i/‘S sty’/lks to INS Ilit> t7)tIccwt I~iilioti 01’ sItIIIt spoi*t5 I’O~ll1tl 011 ~lOtlllWll Xl’iiSS. 

Sl’h//(‘/‘lf,/h/‘/‘// h/j/f’i, illltl Ht~l~l1llltl~l Kl’ZlSS. I ~vtiltry~ c~,qrrofll,utis. ‘I’lrt~t~~ is SotIl~~ 

c(iit~stiotl ;lhoiit tlitl c~liiIit~;Ii iItIIwI*taIItv~ 01’ SlllIltS ;t])l)(‘ill~ill~ 011 cJtllt’l’ Pl’ilSSl’S. 

jj:II’1 i~IIl;~I.l>- t IIt, Sfcrri~fh/~h/~rc~~r .sc;t~ic7Irltrfl~~~t, St. A\IIgIISi itit, xr:lss. 

.\s ii i ~~rt~\~ioIls ot)wt.\.al ioiis I)?- lialiti.” I~i~~l~c~t~tloi*l ;rIItl II:IIII~~1011,’ ilIlt 

S\vitIIIy.” thtx lot*al pollcr1 tv,llllts art IO\\ (‘I’ f Ililt i i i Illilll,V Olllt~l ;ll’t’aS Of TCSilS. 

])llt :l/‘(’ ;rI\V;l)-S I)l~t’Sc~llt. ~)C’~ilUSt’ Of tlltb 1~)11~?.1’1’ gtnvillg St’ilSOlI. ‘1’1lt’ I)~‘llt’tl t’OlllltS 

;l.I’(L l)plO\\- il\‘t’l’;lgC’ 1’01’ Illilt1~ IMI’tS Of ttIc> Ienitcd Stillt% illltl tilt’ I)OlltlIl ititlcs ftJl’ 

1 Ilp SalI ~\lltollic) ilI’(‘ii 1121s l)t~t~Tl I’t’lN~l’ttYl ils t Ilcb IO\\‘tSt 1’01’ t IIt Illil,iOl tdil>- HI’t’ilS 01’ 

Texts. 
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With the int,roduct,ion of the newer mcxthods of counting pollens,14-17 more 
tletailcd information will hc obtained to aid the hay fever sufferers in this and 
other areas. It is still important to keep a watchful rye out, for the appearanw 
of a new weed or tree pollen, either naturally or a,rtificially introduced, which 
111ay become important. clinically. Correlation of pollen wunts with all~~rgic 
problems is essential in avhiv\-ing optimal clinical results. 

1. A botanical survey of the hay l’evcr plants in the metropolitan area of 
San Antonio, Texas, is presented. 

2. Tjetailcd data are given about the types, abundance, and seasonal oc- 
curr~w~~ of atmospheric pollens and fungus sports found during a 10 year 
period of study which was carried out from Jan. 1, 1951, through Dec. 31, 1960, 
in San Antonio, Texas. 

3. Pollens arc present in the air over the entire year with the Quercus 
virginiwn (liw oak) and the Caqn pecnr~ (pecan) being present in large 
quantities in the spring. The Amaranthus species (careless weed) and grasses, 
(‘:ynodon dactylorz (Bermuda grass) and Sorghum hnipense (Johnson grass), ap- 
pear during most of the year but in largwt yuant,ities during the early summer. 
The Amhro~siac appear in the late summer and fall months. The Junil,er- sat)- 

inoitJes (mountain cedar) is a heavy pollen contributor during the winter, bc- 
coming most, important particularly to those migrants who have never been 
exposed to this toxic pollen. Rlultiplc fungus spores are found in the air during 
tllv entire yc’ar with spring and fall l)citks, which add to tlw clinical symptoms 
caused by the pollens. 

4. A pwcnnial allergy problem exists in the metropolitan area of San 
Antonio and is evidenced by the prcscncc of large amounts of allergens and molds 
in the air throughout the year. The abundance of pollen yaries greatly with the 
peel-ailing winds and their dirwtion, and the amount of rainfall. 

The help, of many lwwns was necessary in the investigation and preparation of this 
nmtcxial. We are indvl~tc~d to thv American Academy of Allergy Hwl)arium Committee ; Dr. 
Ralph 1.‘. \-oigt, University of Illinois, College of Phn~mary ; Dr. F’rvd W. BirberdoPf, hota- 
nist, 8. I\‘. Rcscarcl~ Institute, San Antonio, Texas; l)r. Tsidor Kahn,+ Dr. Boen Swinny, Dr. 
Robert G. 1~0~11, Uniwrsity of Micahigan, School of Medicine, Ann Arbor, Mich.; Mrs. Mary 
L. Stanley, R. N., and Miss Harhara Haight, Ycatexxns Administration Regional Office, San 
Antonio, T~~sar;, for tlrvir assistxnw, c’otlsidl~l.atiorl, anti intewst in this study. 
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centratiou \l‘ith the Molecular Filtrr Melnbrane. .T. I,al). & (Yin. MelI. 46: -171, 


