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Cytogenetic studies in the Eragrostis curvilla Complex

T. B. VORSTER* and H. LIEBENBERGt
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RESUME
ETUDES CYTOGESETIQUES DANS LE COMPLEXE ERAGROSTIS CURVULA
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JOHANNESBURG

Fig. L—Map of the roads between. Brits. and Johannesburg indicating the collecting points A t as well as the distance i
9 ﬁlgmeﬁ%%ibeelgween t%em; calrlectlng points A to %nare éjef?neg as t%eglower%us%vel(?. Eto f\/l as t thransWFon area and[ﬂ to (5

Fig. 2.—A craph indicating the collecting points with regard to the height above sea level and distance.
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Because of the smaII and compact SR ikelets (i
ragrostis, |xa enetration rsg or with the result
t at the materra eteriorates soon after fixation.

a 565 er made of the number of monoy]alen
res ct%l guralrne rnggtr %aasvsltlan i a%eme

%ers XTabeZ The qua |ty qthes des did not
g ir)t/rstesmutrva ent or any ther more complex

Paracentric. mvelrsron brid s (CFI 3C werg als
encountered in collections J
hese bri ges h?wevr oc urr a% eny
reguency xcept pantJ a matl
es in. 16° u of the anaphase 1ce S stu |e Aﬁ
mdrci t the po yro 0ids are prob ry
se men oypor S, ormatron as Cco
sr ered too Sc nt to be' o0 an urth er USE. Anot er
genomenon tat was co] spicuoys I e]w
ollections e r% and that woud suPport t
segmenta -allo ol(yp %rd nature pants was
occurrenc eteromorp hrc bhvalens where
?ne chromosome was much Iarcer than Its partner
Fig. 3
The merotrc an srs showed that Iants with low
cromoso enum sten to have r uIar Meloses,
ereas n? Yﬁ) ords were mcrne to have
n rma el0Se ou some varratron qccurred.
groups cou rour%h be distinguished as
ard chromosome y ICrosporogenesis
a ormaIrtres and the locality fr omwencet came:
exaploids wrth abnoymal ersosef ( all these
ant are f ower bushveld “and . the
egmnrn 0 te transition area Frg. 3D).
exa Iords with ra%her “ regular Meioses éthese
|

ant are e transition area and the
egrnnrng oF the hrghve?d) 6 ?

(3) Afn octoploid with a relative “regular” meiosis
rom t transrtron area).

(4) pentap id with, as expected, a very abnormal

: meiosis (from the transition area).

5) Two tetraploids with . relatively “reqular”
)meroses %frgm the transition area¥ J

A total of 3902 embryo sacs was examrned and the
re uIts re summarrzed In Table 1 It was und that
3 these e ﬁyo sgcs were a ﬁmrc Ic by mean
of Jg os#or ow arthenogenesis alt
seu 9 were sexa % sporic Pg

on m t Ivlaheshwar!) 1950) embryo sacs. Ore
un red a Inefeen emnryo sacs wer bnolrma or
Ivergent, while 378 were ‘degenerated (Tab

DISCUSSION

Four factors were considered . in attemptrn to
evaluate the natura varhatron in the vu
Complex In the area of this study.

L Morphological variation in coIIected material

It wa %urte strrkrng tha% r] true ﬁ curyul
collected on the lowe bus ve as we as t P
veld, while true E. curvula as well as| ty[peds ﬁ
ed int

could not he |u as. true were colle
transition areaJ tga%e ).

All the E. cnloromelas trye and not true
y]es were collected # ra sition ar a. This
Ldrcaesa reat de variation, not% etween,
aruetaaso wthrn co ection points I the” transition

2. Variation in chromosome numbers
The E. curvul m Iex has a wrde rane of

chr%Snoso lenurr%%erfDe Wet 1954 ay(t)r 68 LLhagr

2n=40 and 60 3 6P| naar, 19533 for E chloromelas
and 2n=10 8 Prenala E _ropusta.
In thrs study an additional’ numbpe o Was
f(i }‘_?r E curvula In the transition area Ta le 1

AIthou?h chJomosome counts for onI
Prants wefe made, It is ¢

nsition area are ver %?{ah@tten%m OrSGIOnt dS
9} Lh [} p?ant rate ower gﬁvelé anri hhghvep
thromosomé St“g'eat'tuh'ﬂt t?sf o g ano
defrnrﬂe COR iusrnons it seem helr ﬂ

9reater chromosome
ransition area.

3. Variation in mrcrosForogenesrs
Tablg 2 shows clearly that the meioses, of Plants are
incling bec mg ore re ar as the ansr |ﬁn
area Is a pr ached from thé lower b sye p
twQ hexa or son thle hi hved} aye rat er “reg Iar
e dangerous to t}a]
IS

emr
num er variation |n the

Meloses, t would agan
n]y conc usroBs a5 1o f] significance
P enomenon, e low number of plants
nvestigated.

4, Variation in embryo sac development
onsrdeLabIe dlffrcultyswas at first exyerreBced

ecause of t

with the classification of some of the sexu
sacs and ecause It was, Important to calculate the
ﬁxact degree of sexyality for every p IS problem
as been attended to” in som Vorster &

Lrebenberg, In" press).

Sexual embryo sacs were %poradrcall found1 over
thew oesam rn area but t ccurr at a |
requ ncry ansrtr N are Table a) t\\ ny
was t varratron [ f e embryo sac, deve Fp ent
over the area as a w ole, but afso within collecting

points.

Ihrs occurrence of a hrgh perfentaﬁe sexuality and
ob aeart)omrxrs within colectrg[nomt st%sses
the d1scontinuous variation that occurs'in the emoryo
sac development of the complex.

CONCLUSIONS

The method used in_ this %tud sta)ctr / \aen%l evg#]ttra}n
o

ant, t
etall

ahesr]eacU?rrg1 a/raeraatlo?oyre "o very - satistactor
esaegra y ecauseprt showed that P/evrous studrgs
not retlect a true prcture 0 occurrence ot

sexua |tyS marthP com lex. éﬁd eegntetaata rt] Ie

gYOU rom ern an 0
mce severaI S ecrmens nt e transr I0

ry]were ome asty ahn showed, to et
wrt one curvuat airly high sexuality, may
be that E. chloromelds is supplying the source of
sexuality in this area,

Sexual. embryo sacs occurred most freque
he Hansrtron arya thros 0[0 enesrssudrgs sﬂo ed1
urthermore, that t ero es were Incline
ecome more regulﬁ als the traHsrtlrgn ama was
alp proached from™ the lower hushve lle the
transition area aIso contarned Ei)ants with the m0ft
variable morph oggy as well as the most variah
chromosome numbegrs.

From these results, ne seems justified in expectin
t at one or more of the orl |n sexua ancestors 0
I S DL e e
h hrs stug Acgordr {0 St%‘gr ? Ft
rratron attern. In the re is C X |n icate

n the yicinity o od sex anc stors,
%rrab

acu tative. a omr ts oricurred Whereas
ligate apomics with great morphological unitormity



Plant
nuaber

A-2
A-3
B-1

B-2
B-3

c-2
C-3

D-1

E-2
E-3

I
F-2

F-3
G-1

H-1
H-2
H-3

1-1

L1
L-2
L-3
H-1

H-2

Collector™s

number
(Vorater)

—
CoowN® UlhAWN

INBR=

N NNBRRR e
JIRNRBE JdRERGLE

N

58 B8R YRSy SILRSBE INEY

B

R

8R28EE £88 RUGHED 8BB UEsAs4REA EU%E

G RX

q

82

70

E.
E.
E.

E.
E.
E.
E.
E.

. curwula

. curwula

. curwula
. curvula

. curwula
. curvula

. curwula

. curvula (Schrad.)
. curvula (Schrad.)

. curvula (Schrad.)

. curwula
. curwula
. curwula
. curvula

. curwula

- curwula

. curwula

TABLE 1. -

Herbarium

curvula
curvula
curvula
curvula

(Schrad.) Nees
(Schrad.) Nees
(Schrad.) Nees
(Schrad.) Nees

Nees
Nees
Nees
Nees
Nees

curvula
curvuia
curvula
curvula
curvula

(schrad.)
(Schrad.)
(Schrad.)
(schrad.)
(Schrad.)

Nees
Nees
Nees
Nees
Nees

curvula (Schrad.)
(Schrad.)
(Schrad.)
(Schrad.)
(Schrad.)

curvula
curvula

curvula (Schrad.) Nees
(Schrad.) Nees
(Schrad.) Nees
(Schrad.) Nees
(Schrad.) Nees
(Schrad.) Nees

(Schrad.) Nees

curvula
curvula

Nees
Nees
Nees
Nees
Nees
Nees

curvula
curvula
curvula
curvula
curvula
curvula

(Schrad.)
(Schrad.)
(Schrad.)
(Schrad.)
(Schrad.)
(Schrad.)

Nees
Nees

(Schrad.)
(Schrad.)
curvula (Schrad.) Nees
curvula (Schrad.) Nee6
aff. curwula (Schrad.)
curvula (Schrad.) Nees

curvula

identification

Nees

T. B. VORSTER AND H. LIEBENBERG

Chromosome
number
Number
diplosporic
etbryo sacs

882 &85 &

23]

57
62

80
111

38

47

33

sp. aff. curvula (Schrad.) Nees 61

curwula (Schrad.)
curvula (Schrad.)

Nees
Nee6

Nee6
Nees
Nees

curvula (Schrad.)

Nees
Nees
aff. chloromelaa Steud.
curvula (Schrad.) Nees

curvula (Schrad.)

curvula (Schrad.)
curvula (Schrad.)
curvula (Schrad.)

Nees
Heea
Neee

curvula (Schrad.)
curvula (Schrad.)
curvula (Schrad.)
curvula (Schrad.)
curvula (Schrad.)

Nees
Nees
Nees
Nees
Nees

Nees
Nees
Nees
Nees

(schrad.)
(schrad.)
(schrad.)
(Schrad.)

Nees
Nees

(Schrad.)
curvula (Schrad.)
chloromelas Steud.

. curvula (Schrad.) Nees

curvula (Schrad.) Nees
curvula (Schrad.) Nees
cf. chloromelas Steud.
curvula (Schrad.) Nees
curvula (Schrad.) Nees

curvula (Schrad.) Nees
curvula (Schrad.) Nees
curvula (Schrad.) Nees

curvul« (Schrad.) Nees
cf. chloromelas Steud.
chloromelas Steud.
chloromelas Steud.
chloromelas Steud.
chloromelas Steud.

Nees
Nees
Nees

curvula
curvula
curvula

(Schrad.)
(Schrad.)
(Schrad.)

Nees
Nees
Nees
Nees
Nees
Nees

curvula
curvula
curvula
curvula (Schrad.)
curvula
curvula (Schrad.)

(Schrad.)
(schrad.)

curvula (Schrad.)
curvula (Schrad.)
curvula (Schrad.)

Nees
Nees
Nees
Nees
curvula (Schrad.) Nees
Nees
Nees
Nees
Nees

(Schrad.)
curvula (Schrad.)
curvula (Schrad.)
curvula (Schrad.)

Nees
Nees

curwula (Schrad.)
curwula (Schrad.)

33
8

62
10~

338

62
67

8 383 8
IS

116

47

3
8 &ga &

8&

56
60 111

52

diplosporic

etbryo sacs

Percentage

8 8
2 B

71,43
60,71

89,39
85,71

67,19

96,00
91,94

88,57

94,12
84,73

95,92

82,47

95,31

81,71
86,28

84,21
81,58
87,50
75,41
84,93
83,75

91,58

87,88
93,55

67,14
82,76

85,12
89,09
70,59
89,23

65,22

83,58
93,28

92,00

94,55
98,21

Number

Number and percentage embryo sac types found for the

§
i

NN

13

:

2,35

Percentage

sexual

w N

4,12

1,56

2.W
0,98

3,«8

1,25

2,00
6,06
3,23
10,00

3,31
1,82
20,59

17,39

11,21

1,67

3,36
2,00

fferent specimens

188
- =4
5s &E
% c - %
288 ¢
10 11,76
4 7,27
8 14,29
3 3,57
3 4,55
2 5,71
7 10,94
1 1,61
3 4,29
1 1,18
4 3,05
1 2,04
1 1,10
1 1,64
3 3,09
1 1,22
9 8,82
4 5,26
3 4,92
2 2,74
2 2,50
4 4,21
1 0,76
2 2,86
4 6,90
4 3,31
4 3,64
3 2,94
3 4,35
4 3,45
3 5,00
2 2,90
3 5,56
4 5,48
2 2,99
3 2,52

Number

degenerated

ebryo sacs

14

cw

W 0O

12
10

wwa

[e=]4;] -

—o©

=w

Percentage

degenerated

enbryo sacs

35,29

9,09
14,29

33,33

3,03
8,57

21,88

4,00
6,45

7,14

3,
9,92

9,89
11,76

6,56
6,00

10,31

3,13

i”,63

15,79
13,16
12,50
16,39
12,33
12,50

4,21
14,00

5,30

3,23

20,00
10,34

8,26

588
10,77
13,04

11,21
8,33
5,66
5,88

1,45

9,26
10,39

1,37

5,45
1,79

igated

t

Total
ebryo sacs
inves

RIR F& &

62
70

85
131

82
102

76
76
120
61
73
80
95
100
132
62
70

121
110
102

116

53

REY

73

67
119

kel

219



CYTOGENETIC STUDIES IN THE ERAGROSTIS CURVULA COMPLEX

220

of the average number and frequency of laggards

Analysis

TABLE 2 .-

il

10

anaphase |

rv

Paii fFronnnn
1

bel”
das€

i
| arI]gggards

Avera$e

M numbe

metaphﬁse
monovalents

Plant
number

o
o O O o o o o o o
=}

~ o ~ oD o~ o~

o P oo~ O Qo S
T~ ~—

o o o o~ o—co o

ot o= oA mmHHH (==} ~—Oo i~ ~2 ™
o o= i A OO A i~
~  F~ A~ T~ - R e

= M= O~ M O~ MM I~ o~ N
OF— = = o~ <N i o o~ o

— — T~ — T 4~ I~ I~ I~
O Cen O~ O O~ O~ O~ O~ O~

O — ~— MY oM o~ oM~ I~M o~ cnM™M
N o= N b o P O i~ -
~— ~ - - ~ -~ -~ I~ i -~
0/0$000./0_/0./0./0.{0$

O — M= I~ OB M~ ~M— M~ oA ~Ir—
NN O~ NN - O~ oI o> - or—

Or— O e O O — O — O — O~ Of— Or—
SR M~ ~ ~ r—~& oo — oM~ r~c\
~ ©OF— o o oN NN O o~ O
i~ - - T~ ~ - -
o0 o o OO O O S OO
o ™

croll o o o § o o o
~ - Z

@® o (=)

~
O O ©O O O o o o o
o

o

~
o~

=)

o
o
o

~
o~
o

o
~—
o

~

o o o o o o o o
S e 2o o o o o o o o
= e = o o o o o o o o

—i—
o o —
- o o o o o o o o
o
~
= S o o o o o o o o
o
o~
o o &
- o o o o o o o o
o
>
on [aelap] ~ <+
O SO M O O o o o = 00 o
~ ~ ~ -
oS o o o 0
o

OF— DM OM O~ O _ o o<+

O— O O I OO i SO o as o
- ™~ ™~ - - - —

O O—O0o~— 0O O o o o o

>

~r— o — — o~ = o= o~ o ~—o

O~ = © N T N~ e o oS o o
~ i~ ™~ - ~ o~ -

O — Op— O O O Or— O O oo

X

o o — O~ ol MO ~— UL = oM
IO = O~ ™ AN A N D S o e

T~ — ~ o~ -~ I~ — - - — —
~ O 00 o~ O — o OO Or— O —

3,67
1,12

~ o o o o ©W ~ o %9
© O o o+ ™ o P
MmN < ™ ™ 6 < ™
~ ~ M~ - o M O o =~ ™ ™M o~ o
<~ <~ I~ © © W~ o o o
~+ o = T o = < 10

C-2 60
C-3 60

>

PO © O o~ X o — XN LD
S N m~ar— T o~ o~ <~

o O O S

N~ = - — —
o

=

O <™= ~LO oo D oS —<t+ =
e N O ™M O S o~ =

- T~ A4~ = < -
OO Op OO O © OO O O

[=p)

-~

o~ o <+ oo
N O o < <t oo
~— o o
>
~

© N M~ © T

N P e e ™
' ' . v

X

Diakinesis monovalents



T. B. VORSTER AND H. LIEBENBERG 221

were fourLd far from th The d||'oI0|d 8urrujg REFERENCES
eporte ny 'enaar 1 } as_WEIl' as the Brix g4, Sexu egrodducnon in Eragrostls curvula
f g lﬂ] \y 1I)|n the varlfex gnfcrg Schra Nees ) Iant reeding 71; 25-3
further evi de tat east ﬂ)meo the diploi Brown W. v & E ery f 1958, Ap0m|X|s in the
Sexual ancestors Of he complex stil exist D V(\lgrameﬁ/?eJPalgwfl eﬁerorﬁg]seorme Bﬁﬁnégrs of a fesw South
In conclusion, it is cIerfrom this stud((y however & \Fican S T

rasses. Cytologia 19:
limited  Its sc%e that 5 curvyla: Complex 1s De Wi ter, % %uﬁﬂg{osns B auv | Meredith, Grasses

Inadequatel own an rstoQ ny Sens an ﬁasur %0 rica. Jo annes urg: Central News
A

5&F?at;ggnm (%teer%m |?f|3| Cgggbfen}atéccgnr%rj%éogwa? Gusta%sso):\ A, f1946 Aporrllm?j mUhlghAe\r Ian’t\lsFI ATrgje

eetlc SPS is' called for. Such a st f me@aqlsbrg of “apomixis. Lunds. Univ. Arsskr v

el teéi types. and even specles; OVEr as  Hak 1943 Die Entwicklung des Embryosacks und
muc% el disthibg |on s as possinle. Th a 3{%555%?ruchtun $ePie Enticklyng ges Sbhog
Presen[ au(}hors have already Re gun. this fask a g Joha@srg\r)v | 940. Plant microtechnique. New York Me
b i U RO o v ot T
AR LA L R & %o

Liebenberg, '&_Pienaar, R. de V., 1962, A 0m|k5|e bg

Eragr stls en Themeda. Verrigtinge van die Kongre
UITTREKSEL vang ?e Suid-Afrikaanse Gene%esg Verenlglmq 150-15 g

Sitogenetiese studies is onderneem op die Eragrostis Maheshwari. P., 1939, Regent advances in microtechnique. 11.
curvu(ig kompleks Daar is drie plant epb elk vgan die The paraffm fethod ¢ ytolo la 1 .

M ahesh 1950. An’i roductlon to th embryology of
IleQ\éeeK/sglrSeeé?utrgn geneem en hes udeer ierdie plante a %e %afdsperms Xaut YO;L oot ﬁ yology

psigte. van hul klassifikasie orfo-
e o “emaltntiidelng, Somie e Pl e B encst%?g'%étf&“gfaspdanz%@s Sy
plante se mikrospo (?genese en chromosoo aantal kon thess, Uanersny of the Witwatersran
00k Dest udeer Dle versamelpunte IS uitgekies Pienaar, R. de V.. 1955. Combinations and variations of

om n variabele Omgewm(r;weve strek vanaf 'n” laer- technlﬁuées f]prm %ed cgromosomestudles In the Grami-

liggende bosveld na d te. verteenwooral
s geving dat die k|emsakon twikkeling van e Stebbins, GCOfum%?szUn}(,arba}g‘gQ and evolution in plants. New

plante atkomstig vanaf die laerliggende. bosveld sowel Streetman, L. J. 1963, Re o ct|on of the Iovegrasses tr]
as die hoeveld vir alle praktiese™doeleindes verphgte enus Efa osﬂsE & loromelas SteIL:Jd cuvula
d|plo]§gonese apom|kbe é erlwyl die pllan]c kafhortns g a rad,) Negs, £ le manniana Nees and Superba Peyr.
vanafdie porgangsgebied verpligte sowel asfakultatiew .

dlplosponesegapongkte opgelg gr het. Dieselfde patroon VO'QCUWUE Schraldg71NeeDSS°gygfySC°f SEY3llYydn Eragrosts
kon waargeneem word ten”opsigte van die plantmorfolo- Voight, P. W. & Ba haw 1972, A o,mx.s and sexuality
gle, chromosoomaantal en miKrosporogenese. %in Eragrostis curvifa. Crop §C| 12: 843-847



