DIGITARTA SANGUINALIS IN SOUTH AMRERICA

JOHN E. ERINGER
Hastern IHaoily Uwndversity, Charleston, (1Hnois

Apsrracrs The digtribution of the
north temperale species Ligitirio son-
guinmiis (1.) Scop. i oxtended to south-
ern South  America with its tropiesl
equivalent, Digitarie adscendens (11D
Henrard, ocenrring yrrher norih, This
study also reveals that thove 1= o sivong
correlution betweoon the average winter
temperdalure  and the digtribution  of
thase lwo species. Fwurthermore, in the
region of overlap an oceasional inter-
moediate plant g Lound.

At present the common eraborass
Pigilurie senguinalis ([0 Seop, 1s
considerad to be restricted to the
femperate regions of the northern
hemisphere and o southern Atrica
with it morphelogical  similar
connterpart. 0. adscendens (IR
Henrard, ceenrving in the fropical
and subtropical rvegions (TTenvard,
19307, Reeently a few colleerions
ol [} seaguingly Trom Argenting
wern found among specimens of 1),
arlscendsas, Do to this distribu-
tion a more thorougn stady secmed
ary to deiericine whether a
chanee introducetion of £, songuinelis
had  oceurved  or whoether g oweld
eslablishnd  population  existed  in
southern South Amoriea,

TLMut

Marermiaiy axy Merions
The basig of 1his gtady was herbarinm
muierizl and move than 100 ecollections

feom  Houth America wero examinad,
The herbarinm  specimens  were  sepa-
rabed il lwo grovpg using the char-

acTor oz outlined by Henrard {19300,
Tinally, Che data wera arranged in Lhe
form of a scatter diagram, and the cob-
[eotioms examined wore plotted on o map
Lo show the zeographic disiriinckion.

Pzevssion RrsonTs

Horphological ancelysis. In gen-
eral growth habit, Digilera sangui-
nalis and ) adscendens ave strik-
teely similar. Digiturin sonpimalis,
however, lhag a seeond glume half
as ITong ag the spikelet, splenies on
the nerves of Lhe stepile lemma, and
cauline leaves heavily pubescent om
both surlaces wilbh  papillose-based
hairs,  Typleal £ adscendens, in
contiast, lutw a sccoinnd glume that
is about twn-thirds to three-fourihs
as lung as the spikelet, no spivales
and glubrous cauline leaves,

A preliminary morphological ex-
amination indieated that the above-
menfioned charactors could be used
to separate these two  specles o
Houth  Amceriea. Tae data derived
From this #tudy were plotted on oo
seatrer diagram similar o that de-
seribird by Ebinger {19627, Two
definiie groups wore tound on the
graph, one representing  Dégifarie
gelscendens, the other D sangui-
Belwern these two  groups
were plants intermediate with ve-
speel to the lTeneth of the spikelets
and sccond glume. In this part of
the eraph, the spzeimens differcd
completely in the traite of spicules
und leal pubescence. Sueh plants
probably eepresent hybrids between
the e gpecles.

Grographie distribution. The re-
sults ol the morphological analyais
wern plotted on g map (Figure 1]

nealis.
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2rd gume less than L€mm long
2nd gume more than [6mm long
spicules present toroughout spikelat
spicules present of fip of spikslet

oo o ¢ B

cauling leaves very pubescent

¢

cauine leaves slightly pubescent

TuGuey 1 —Distribution and varlahility of Digiteric adscendens aud ) san-

guineliy in goulhern Soulh America.

1o determing whetlber cach species
had a distinet geographic range. On
this map each cirele or sguare rep-
resenls a single specimen, A squara
indicares that the length of the sec-
ond glune wag less than 1.6 mm long
while a cirele indieates that ihe
socord glume was longer than 1.6
mm, A lohg bar radiating to the
left indieates that there are spicules
all along 1he nerves of lhe gierile
lemuna, while a shorl bar indicates

that a few spicules are found on
the lemma nerves near the fip. A
Jong bar radiating to the right indi.
cates that the cauline leaves arve
pubeseent throughout on the upper
and lower surfaces, while a short
bar indicates that a few hairs are
present, usually on the lower sur-
face mear the base of the blade,

It secms significant that Digitaria
sanguinalis (represented by squares
with two long barg) 18 common
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{broughout TUruguay, central M-
gentina aund all of Chile while 1.
wdscendens  (represented by cirvele
without bars) is very eommon fur-
ther north, Numerous gpecimens ol
thisz speeies were found in Brazil,
Pararnay, Bolivia, and northern
Areentina, The eireles with bars
radiating from them and the squares
withoul bars or short bars show
wrious degrees of intermediney be-
tween the two apecies,

Most of these inlermediate types
are similar to D, adscendens, dil-
fering only in having papillose-bhasoed
hairs on the eulm leaves (line radi-
ating to the right)., These plants
which are comraon in northern A
goniting, sonthern Brazil and Urgnay
may indicate gene flow between the
two gpecies.  [lowever, due to ihe
Lotal exclusion of I sarguinaliy (n
some of these areas, il is also pos-
gible that this churacter represents
normal vaviation within DL adscen-
dens. 1t should be mentioned that
the  Irequeney of pubescent eulm
leaves is less in the moembers of Lhis
speeies found o noetlern  South
Ameriea. The remaining charactor-
Istie {apienles’ scems to indieate in-
trogression of characters between
the two species, DPlanigs with this
chiaracteristic are almost exelusively
restricted to tle geographie region
of overlap, which ineludes Tleuguay
and the central and northern part
ol Avgentina. Such specimens are
difficult to place taxonomically and
probably  represent hybhrids,

Fuetors  vesponstble  for  species
distribution. HBecause the two spe-
cics ean bo separated and since each
leas g distinet geographic range, an
atterapt was made to defermine what
factors were responsible for  this

distribution., The only phenomenow
with which geographic distribution
conld he correlated was tempera-
ture. The northern limit of Dregi-
tarie sangwelis in South Ameriea
s the region in which the average
July femperature ix about 45% lo
a0 17 Byers {1959} shows these
isotherms exiending through south-
ern Uruguay and centeal Argenting
which s the region in which the in-
termediate plants were found. Al
though these solhzrms also extend
through central (Chile, no specimens
of fh adscendens or intermediate
plants were Tound in the norvthern
part ol this countrey.

M is interesting to note that the
distribution of Ihgiturie adseendens
and . semguinedis in North Amer-
iea s eorrelated with the ARY (o
a0 I, January sgothermg, Onoa
distribution map of these two spe-
cies (Ehinger, 1362, D senguinaliy
18 found to the north of these iso-
therms while [l odseendens vecurs
to the south. Along the region of
overlap many inlermediate plants
are found.

No atlempt was wade to deternting
the distribution of these {wo species
in Afriea. Chippindall  (1955),
however, mentions that 5. oadseen-
dens 1s vonfined (o the norith and
castern parts of the Union ol South
Africa while I3, sangwinelis is found
e the soulbern and western regions.
He Fuarthier states that a few plants
from the north-eastern Clape are
somewhat  intermediate  between
these two speeles. The mean sur-
Face Isotherm map (Byers, 1959)
ghows Lthat the average July tempera-
ture for Sonth Afriea is belween
H07 and 607 F | mueh warmer than

that found where Jb senguinalis oe-
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gurs in the woestern hemisphere. The
map further shows that the tempera-
tnres in the eastern and northern
parts 0of SHouth Africa are wariner
by alwmiost 10 degrees than ihose

Lound v the southern and western
parts.  This lemperature variation

is probably respongible for the dis-
tribution of 7. sangwinelis in this
parl of South Airiea
CoxcrLTsoN

There ig a strong correlation be-
tween the 40° and 20% W, isotherms
and the distribution of  Pigifaria
sanguwinedis and D adscendens in
Sonth America.  Digituria adscen-
dens ocenurs to the north of these
wothermy and Ib sengiinalis to the

soulh. In the region of overlap (be-
tween the 457 and 507 1. lsotherms)
some  intermediate  plauls  occur,

Both parental specieg are also coi-
won in the overlap reglon which
shows that, n spite of probable hy-
bridigation, there has heen liitle
tendeney toward the amaleamation
of these two speciss. This indicates
thatl al least a partial sterility bar-

rier oxists, or that other Tactors are
preventing  exsessive  hybridizaiion

and backerossing.
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