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Leaf anatom ¥ of the South African Danthonieae (Poaceae).
The genus Dregeochloa

R. P. ELLIS*

ABSTRACT

The natomr al structure, of the. leaf plade as see transverse section, and the abaxial epidermis,
eoc m aan B ca!)vrn nsis |sr}e eé || ustrated. A generic d%scrrptron IS mclu%erje t

r %prrb
relations |pso egenusare rle |scusse

RESUME

ANATOMIE DE LA FEUILLE DES DANTHONIEAE E_OACEAE ) SUD-AFRICAINES. I. LE
GENRE DREGEOCHLO

La str cure anati)ml ug du I|r|
de D re eoc umifa et de D.ca vmlfnsrs sont
genre a ec une ve dlscussmn de ses relations.

he foliajre vu en coupe transversale, ainsj que Vepiderme abaxial
gecrng ﬁ stres. Onyjo?nt uneJ gescnpnon U

no 2'vbs present; all bundles located nearer abaxi
INTRODUCTION 2 b t; all bundles located baxjal
The rgenus Dregeochloa_Conert was described tg  surf a& ascular. bundestru ture all bnndles usually
accom odate the pecies Danthonla wmlla Nees and rounded In Sectlor %u D. rium a_ex Iblts
a_newly describ gl\ peF Dregeochloa , calviniensis tlldenc bund ? 0 evgrtlca Iv eIon%

gonert (Conert, 1966). These w specles have certain pthea phloem of ['vbs a r)orns nner. thic ene
| , no srgenous cavity or protoxylem Vessels

stinct “characterist] spi et morphol
anatom (g spemaf%et epstructure dp th grnature %aﬁ(al gr)r(l lvlebgecgl Sextrem ar il érrroi/v

caryopsls, w |ch Indicates that this genus occuplies a Eg me?er lestﬁ

upique zindtso t ewhat Isolated position in the Dantt e iene Va cu ggt vs s rounmlla
fhea e B0 o%.%e”“s W”éh%eY#’%i“l%%%)“e nd h ths” may htlg ’ ai o awas
cer n authors (De Wet, Ues- Fe |x en ire Wlt no extensrons ? mP“ ?
have su te their mc usronr Asth natheru aroun and 217c sa Ivbs all IIs
evs How er ng |she srmr [ |n s e, thin- wa cons iclious
rom f) the rger Sc erench(nere

the Insertion of the ¢ ntas awn an testrHctureo t Eba |ail tran sweIIng\S/(e)j) Eveqbrn mlde traight

jrenerab e Tevel 'v{en

ca opsis. (Coner . In addition, these species an S formin S0 axi no scleren-
%th cn actenstrc ?eaf anatom which ten%s to B fgn B Pbres ﬁn Yva“ea with i&”? n
con Irm t e|r fement together In a separate ?enus na row walls stain blue reen Wlt Sa ranin an
yt throws |te hgeh on the Ehvo enetlc osit Hof reen Mar In;_sclerench ma developed cap,
H? \,99”“5 n B%tomr escn tions  which ome % ointea; cres ape or |res may
ollow, the following abbreviations will e used: exten cerepc ar gin never
/ ascular bundlels exten rt ert an direct a ove an? below uItrma
| v s—%[rsto ervascular bundle(f vh. ar?m W(J Out lw uar rick Meso
v/S—seco or ervasua es mdrstmcté/ radiage orenc ma o eonae
' Sé:t'”lnrerqé " gasscgatﬁ m“tome e L aerlrlss arceea el uentoocSe gl g
e R o ?aon%r'aﬁ pn
ANATOMICAL DEE%RI NOFTHE GENUS ﬁglurgteseheteween n%rg]naate et”%%e Coj recLuent
Leafin transverse section P01 sS et e the hlen h ° se 01
Fafoutlme Uéha ed orcanalrculate with two halves calviniensis (0, no aﬁ) ae ba |a
0 am%na Cldrve rds 0 (ﬁrgllnp deqrees on elther ei)rdermrs outer tan entral all of ‘cells flattene
Side of median Vascu ary un orm slightly arched; not papillose.

no an
Leaves narrow (between 1 mm and 3 58 mm wrgeg
B sanayutrhrlocvvs b Sl Abarslepitems b
ntercostal zones: ike, intercostal, abaxi
e Al Vi, equally sized, Tounded, a%axp 105 furrows, make study il ustratl n gt cells gf Pl
resent over all v? rresloectr e?f order. Abaxial rbs  zone d,fﬂcu“ | ecost | ‘ong ce en th sliah
gnd TUrTows ﬁe}’ur%’ Ji oS qu Ual Jo. O greater tha i sitled” moder g[ay

ra
SRR G B g
vagcua AL nborielelvrggt dlﬁv ?QOP EYgs Papr ae: a?asent Prickle-nairs: interlockin

rickles present over ying stom {31 Biow S ero
Vascular bundle arrangement: e cides on Mg of costa Z0NeS. |crb airs
0

none {)tﬁerveh tacrothlarrs abs nt. S”| ! |ets
* Botanical Research In itute, Department of Agricultural resent trougnout costal zone, 5' ICa CENIS alternate
Technical gervrces rivate Xlgl Paretors. O Y ith costal short cells.
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ANATOMICAL DESCRIPTIONS OF THE SPECIES restricted fo the coastal belt, less than 15 km f[]om tn

: sea, from just south of the Orange. River mouth to t
1 Dregeochloa pumila (Nees) Conert — {5ideritz area in South West Africa (Fig. 135
s s extTrre"nﬁesregHQmure(rjotlﬂjt}teedllgsofat?on]arsg T
Lea outine: U- Sn B?dm!fr%vﬁgnvavr',}gn?ase and Sﬁjg The. proximity 1o the séa as 2 mogeratp 1J fect on

NX less |nro

t
%mm ang t |c%lase%st?rdjm \éllgdSthﬁ:frrnoto% 10 mm |n Eef% 0a1 ttefse? %a“i kBafn?alnfaﬂ somree\gv eart] bml%r?
reshl

arr erz ea}]/%]s WP and ert alrangnr seumr%nﬁ aﬁtfﬁfniﬁ rnq?he Idlapl? mtgn;p\evralc reh@&?{% ISgrteoers
Ribs andfurrows: ad) xial furrows ve& sha ow However, xerop aptions are nat Well r
o e e e The st
ﬁ(le |ne stg l%éns %IC ”eé Taurrg}/v %”nlarrnrowate“ I t Innotthg)eanagrdm%fﬁ] % (? paumlasuaﬁ eco%?oulg
h f E [ twsthjcken d cut|c

road bases with re tIVG ste n resr 0 ten% E at
Xed mﬁte”af |CEFXIaI rﬂ)s taYler %n a(ﬁa)é:)ammorsly ggma%ayargcanowever rest I’I te 0 a%ama %HO\E\/S

anunaua\)m?;a

mter | es well-developea an
el e gl e ety LMD e
%tdje W e??ecte Fre areet tsvosaevbos AN Slcubﬁe e tfhoartcvevrltt n ggrheeer nsuacci ton teurlzeagnea ﬁgg
svru% lié? un\dPe slg?tﬁserogsmge sr%nJe : 0 with Tﬂ%t orms a T Oen lon.  These growth
sojlar b : b Ty found i xerophytes b
ra |a‘r walls straignt ﬁnd t? qent|a| alls |nQFte arac erlstlcslare comanong/ ound In xeropnytes but
g a\rNItthoit sceh o notﬁsﬁﬁ%t areNexcetﬂnona mbte foatﬁ ot found
0 Other memopers otr_the eae are oun
s sl 0, a m% Ergsent around B same MADITAL 25.D umﬂa aﬂa Ksthena
stall ickened e ? ees) NBVSK] n erxmueﬁera

%ﬁ‘é”e eC(())rT PnonseerdtaJn entlal and radlal wafstgrlcekeum”g }a%“‘e'? pf%ﬂs C(Elone
ox aaeda S ﬂg by rgee?"{dgnr?é’t%era?cj? aNrgms
An aX|a scler nchg a: sma?l

FARTY
stran(\fs deve opea sha ow sub-ep| erm stn or Sepegr

eper groups of fires, Strands sjmilar over
aﬁ %s gMe onh ” t}n |st|nctpy radfgte Wlﬂ] ﬁoren Secuons taken from herbarium s emmens h(?ve a

ma surr un ing each Individual e divi re_xerophytic a peara ce. The adaxia
B yabama’1 urro sgana large adaX|aI %ulll orm ceﬂf a in? E

found |nt e ad 0ming san
urther |nto ama Pa%a %y
| Desert an even he Kalahari jn t e case ?f
aucum. Anatomically these species are easily

sd a] 21 Urrows aré mor narrow and cleft-like
A aX\ ?renc Ym%% DS narrow and c m oseﬂ dt e bulliform celsapgear redu e in size, |n.fact,
1sade-like cells betwee ﬁ ?

cent b these s emmens su}nerflm resem le D. caIV|n|en5|s
?a B S. AdaX|aI ep |der IS: Ts resemﬁ 5 X&

secélon arium mate[]a Wag
ups wit exce tlona arg enfra led gufd gelgve res dlauﬁ(oen
IC enes or wi

ﬁ_}‘ SPeECImens OF C{gosewath%lss

when an tﬁerla

Cen-Wllﬁ Stran]

IRleneSS Co ESI eg OCCUpge mor

S i Sl b e i
In cuticle. A aX| epl ermls u orm ce S sma
n fan- sﬁﬁp? o T snuate at ase of furrows’ 018 (Fig. 1) resem estese(itloso?D cafvml n?]ls
larggst bli grm ceLnot larger t{a I ob? celks Costal ~ (Flgs. 9°and 10) and It Is on ? sequence 0
epidermal cells with_outer ght |ckeneﬁ |feren Jders l(<)l VﬁlSCU ar_pund fs| ICa
Cocated on” sides of adaxia nbs re hononta JeS and, prickle hairs (E'gs an Uie
gyo ectin 8 rickles thl asgs no| laf or t En &né B ermis that reveal 1t to ‘be" a typical D. pumila
gateﬁ Yveen normal epi ermeB a{r thic Specimen.
and re atlveyvery long (0,10 mm), intetlocking over emarkably little variation i éeaf an tomg g
3%' %?E Ironaeasseecclg]?rqﬁabsltﬁn ali |te5 area wlt
Abaxial eplderm|s unﬁ) orm clmate an occu(wlngg SUC ggcbauﬁ
|cﬁle% 3 Orf hoolF like base: Brb Iong ? nlc e T IS S emes can readjly De recognis
i ‘ eveloped from apex 0 ase brs Iea ngated tdep U |omcesassom te Wltm narrow
FI% an es across :ibaxnal Lurrows Silica |e ? ns 0 Eoren lP/ma ces tetl £ss
Round. Tircular to ob On(\]/vl (f sometlmess ort the [eaf an ea axial furrows with Inter oc Ing
dumb-bell shaped with a wide middle portion (Fig. 8y pnckles
Specimens examined 2. Dregeochloa calviniensis Conert

A, 26 Ldert kms th of Luderitz_lagoon
X‘E\Y gnu ¢ uluzn 63 271up80gen ede)lz nq Leafin transverse section

:gsgr one af outline: U- fhaped Wlish base ang sides eﬂual
ow_cylindrical condition

816 Or njemun est of Beauvallon on_road in Fen th to hol
ex: dz dAT E |s%173 7406k West of Beat- ar mg almost m et Ge erally more tightl mrof
valﬁ ken ; Zﬁg e % mm tog ¥ 0mm i

Dlscussmn g mé’#éﬁéLa Rvyglsta d?urrow? d >H furrows 0
medium de at |east ea |cknﬁss nghIS
pumila |safh8rt (3- ]fPacm tﬁllgnguated perennial, preater dep[J % ds rink a% In t

daformlng small, dense, flat cus Pto e ld n]atenal ex mln Furro s pdrrow, TeCtIlEeh
ameter 5 fows_In crevices or n |oosg  san Adaxi Fer eight as aYi)/ rins  althou

amon st shale-like, schist rocks In a region of extre-  sh nni t monilitorm; Interl Ckl%
ygow winter raslnq ﬁ\ 50,0 mm? but where gadﬁes smaf a/nd In reduent Vas? Iﬁr .dI%
heavy sea mists occur fre Uently. It appears to be rrangement: one 3'vb on elther side of the medlan
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Figs I-S.—Dregeochloa pumila: abaxial epidermis; 3 & 4, Ellis 2173; 5 & 6, Dinter 4018; 7 & 8, Giess & Van Vuuren 653,
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Flgs9 &2( rlg ?(chloa calviniensis. 9 & 10, transverse sections of the leaf blade; 11 & 12, abaxial epidermis. 9, Erasmus s.n.; 10

vasc lar hundle: lateral two I'vhs ad acen o one
er wit no3 resent hetween t ular

V ndle sheath: obs ce inflated an roun ed: c oro

Pasts a,p;fear ipema lizeg an co§>ce2trate near inper

angentia }Nr atﬁol S. ! This observata?n
I swef eveo ed an(fr(}?tl

ater|
n ta on % "and
3'vhs, comP ete compose smal kened cells
ofI Wlth nner ta ent|al an a“nal Walimarked
thic ene Aroun hﬁ walls of cells adjace
to tne mver |c wit a”row H n axla
ce|ls 0 s arg er 3 ateral cells of sheat ﬁ
?renc eveloped itrand usu? [y arche
owm sae o rb; simi ar over all “vascular
Meso hyl Hldlstlnct
ufrou

?
Foren gac III"]all\/al ava)Uﬂ(n
s Wl '] il

sl |de Mie ent Sﬁm Ce”sS gﬁ% Laebssengf
?urrows q E) Dsial eg aer al Gels aj with  Fio- B Ie|étrbut|onsoechre eocho umllapa)n%D lyinienss
ufr wall fllg g/ thlcke[\ A axn'i\I epidermis: bretoria P,?E RPreetes Tocalties specimens studied
i 'a°£'s“a°ne s o ot P, st nﬁer”atf g T
%’H‘a‘g SathE)uter W Ilftl) g e OUUtFroW%Frp relcerr]estna? D'}%USS'O”
i o el ol toring i wi oy e TR 00 T R
veb y shlort darbs at sides of costal zones. on tgga marilg Oint Westr%rntl\ggunltamc narroo tg
|s requent. op  [imesto ontrasg

/éa>l<<||a o) erml?] k-like base: barbs short (%0, umi ecles rf]orms smal rk green, dense
N e(feverort trom Iapeex O hase: all t?atrb%] po?n5t erect t ufts?om 15-25 cm high,
an ularly | |rect|on of leaf apex. Silica od|? Vegetatlve,g D. caIV|n|enS|s bears little resem Ian
JFalg al%i narrow to square; outline smooth regular 5|m| A agmelen i ntSe Sgase&ngnongyg eren
Spemmens examined ﬁt (I;g rmlany nave h Bﬁ aacncen%tljzaeée aclt(t) mt (C)%
pith Tl e et Ml e i) 1
prandenynskli, esn Voshty and e Wy possﬂ)y the arPangement 3 e itreh or(?ers of
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vascular bundles. The abaxial eprdﬁrmrs how Ver,

shows Important diffe ences especl
o? dt e sn]ga boares ft hough a] Dr nsrs has t%ﬁ
an Farrow ca bodres Fg 12 D. u lla
chrcuar or ob on% odres(f]% 11 d? both these
S ﬂges an? t act tha i |ca ce s and short
£ S0 rtarY aired, and not r8 %
dywca festuc d %arackers Metca g, i 3
erence, although stri oP(tJ can thus be ekpecte
evenhrn two close rbea axaI ;
There ap ears to he a specialization and a centri-
etal con? R{%tron ofchlorp lasts In the parenchym
hea cells ca vini nsrs specrme s exam ne
an tis u ortu}nate th gt no rs]
err aso arned to con rmt 1s. In addition, t
meso y wrc Is also oor ﬁ)reserve appears tg
sr to two | a rso ore dr less radralyarran e
orenc mac s This corﬂrguratr rst Ica
ran syndro % ut
Kprca non Kranz < (e ers sn as .are
those for D gumra 3 e Winter & Giess
62352 The ssibiljty that D calvinjensis regresents
staqe In" the a&ursrtron or late a]ge
ss the Kranz syndrome stil exrstsa
warran Hrt er Investjgation. If this Is I ac the
case then the relationshi ?heDDrg(heh)Ch 0a to Asth ena

therum—a Kranz genus | thonieae—becomes
much clearer,

' DISC%SS‘OI\:‘ AND CONCLUSIONS
n the past the leal anatom 1S_genus as IO
g are e@rtent %e |srnteryrete(p 9]

1954 rou ed um lla with t e species now inc u
e |n enus sthenather m aI of which have

loro ast ocalized aroynd .the byndles.” This
to gether wit orp olo |ca %rrlterra e mterpre ted

as rndrc rn that D onged todt enus
ram, Jac ues-Felix 196% sta th%t dDg

gl ﬁrgrarratré i
His observat nsq Im té

that D umr |not have eon a
rranped op %els

sagree wit e a de authors an he. sugPestﬁ
that"D. pumila occupre] an 1solated position™In t
Dant onreae near Danthonia.

later paper, de Wet 196 % uped D mrIa
Yurtﬁtose%r? rges wheret a %}i IS no oca
around the bun e ut unr distrib ted

outte desopg an WIC psessa
le's at ese NEw 0 aervatrons

10S are

outer bun
Yv him to postul %etat raforme a direct
et een Dant onha and ft eﬂat erum. He was
still of the o rnror] at in all other respects these
two genera resembled one another very c sely put
t (1962) oted that the orma n 0 teca Us

8?rered addition fo anatomrca ferences T '3
rnfuenceréW Conerts t962 roposal of an Isolate
position for Dregeochloa (=D. pumila).

Certarn ermal feafures ve Is bee confuse
DeWet 1%5 ecerJ h c?reso umr?

as bein rrca tat at_micro- E ere
Dse e1960 %Isrcateron ge Wet escrre the

? serv% In the p Besent stldy no micro-hairs were
ound uﬁ It must be stressed ‘that, in this uegus the
Intercost zones are difficult rPrﬁ;erve and. stu
due tothed eepa axial furrows. O FI)F aratrons

umla the's rca bo res are orrzon|a on ate

o(n rnsaea ou some silicd bodies on
Greﬁs and Van Vuuren 6 9 21 ave Indeptat on
é” atpg centre and could be desc Ibedl as being dumbe
The observatrons of this study, based solel ir F
anatomy, confirm that Jhese two specles clos 3/
resembe one nother and constitute a unique, h
tinct. group. grr structure tS unrﬂue amo gst t
anth nreae an theg show g le anatomica esem
%nce 10 any other South African me ers of this
This suBEorts Conert's (1966: 1971) conclusions

t at this occupies an {solated position wrlt In
the tribe. However, Dregeochloa has cerfain simi
ties in com (in with “Asthenatherum 8aXI%|
row's and prickles sttnke hstructure and hstn tron)
which may in rcﬁ hat t

Uca bodres as dumbell- shaﬁgd and mjcro- parrs were

ese two genera had a com-
mon ancestor which gave rse to Kranz and non-
Kranz rouRs The region whe hesF genera occur
IS a z0ne W genera Arrstrca Stjpa Igrostrs

enera(Schismus,

er Kr
Era ro%tlrs etci ah Kranz
Karbochloa, C aetoD romus Ian ; er.xmue etraﬁ1 arle
e regeochloa shows np anatomica
?f"nr Pes wrth H enus MerxmueUera§ antnonia)
and Its removal fr m Dantnonia appears justified.
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UITTREKSEL

Die anatomijese struktuur van die blaﬁr in dwar?snee
en die abaxiale epidermis va? Dregec loa pumifa en

calvrnrensrs wor( peskr ifust Leer N Genus
bexk rywrn% IS rn esluit en flie verwantskappe van die
genus word kortliks bespreek.
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