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typical Poa annua L. in being perfectly glabrous; there is no sign of hairs - not even of 
minute outgrowths on the keel ( x 50). The keels of the pale as are also only very slightly 
and obscurely ciliate about the middle third, the hairs being few and ± appressed. The 
anthers are 0·8-1 mm. long. Your specimen is very similar indeed to material from 
England which I have included under Poa annua L. (sensu lato). It matches specimens 
from several places, including some from the allotments behind the Herbarium here." 

The meiosis of the majority of pollen mother cells examined was normal, but in a 
few cases a single quadrivalent was observed. About 12% of the seed produced by these 
plants was obviously shrunken and bad. A hundred apparently sound seeds from one 
and 250 from the other were sown in sterilised soil and of these 35 % and 43·2% respectively 
germinated. After two further generations no shrunken seed was produced and germination 
had risen to between 95% and 100%, being mostly 98- 99%. The third seedling continued 
to grow slowly and eventually proved to be P. supina, the result of accidental selfing. 

It is unfortunately not possible to be absolutely certain of the mode of origin of the 
tetraploid plants, as no determination of the chromosome number was made in the early 
stages. This was not done because it seemed undesirable to disturb the very small seedlings, 
and also because it was anticipated that if they were of hybrid origin they would prove 
to be diploid. If this had been so, it had been intended to try the effect of colchicine 
on some of the growing points. 

The possibility of their origin from stray seed must be considered. This seems 
highly unlikely for a number of reasons. Sterilised soil and clean pots were used throughout, 
and the greenhouse was kept free from wild P. annua. If seed had blown in, the chances 
of a single seed arriving in each of two pots at about the time the supposed hybrid seed 
was sown, and then of no more chance seeds arriving during the next four months, are 
very small. Further, the plants obtained did not match exactly with wild P. annua in 
the neighbourhood, showed occasional abnormalities at meiosis, and the seed from them 
had less than half the normal germination-rate of P. annua. 

The most likely hypothesis that can be put forward is that the seedlings were at 
first diploid and grew very slowly until chromosome doubling occurred, when the tetraploid 
cells displayed the vigour which often characterises polyploids, and started to grow at a 
more normal rate. 

There are thus a number of different pieces of evidence, none absolutely conclusive 
in itself, which taken together make it practically certain that Poa annua is an allotetraploid 
derived from the hybrid between P. infirma and P. supina. 

Litardiere (1939) favours the view that P. annua " derive d'une mutation du subsp. 
exilis (i.e. P. infirma) occasionee par une duplicature chromosomique." This hypothesis 
seems unlikely, since an autotetraploid would probably show quadrivalents at meiosis. The 
chromosome pairing in the hybrid, P. annua x supina, and the intermediate morphology 
and increased variability of P. annua all favour an allotetraploid origin. 

In support of the autotetraploid hypothesis, Litardiere (I.e.) points out that the two 
diploid species do not at present appear to overlap in their distributions and also differ 
fairly widely in their habitat preferences. It is not, however, difficult to imagine conditions 
under which they might have come in contact. During the Quaternary glaciations, 
P. supina would presumably have been driven down to low altitudes on the northern 
shores of the Mediterranean, particularly in places where mountains occur not far from 
the coast. During one of the warmer interglacials, or perhaps at the end of the last glaciation, 
when the ice was melting rapidly and quite high temperatures were probably attained in 
summer not far from the ice edge, P. infirma might well have spread rapidly into freshly 
available habitats. Thus it would be likely to come in contact with P. supina which, being 
a perennial, would persist for some time in its glacial refuges. That P. supina can persist 
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under fairly warm lowland conditions, is shown by the fact that the plant obtained from 
Switzerland is still alive after 5 years in a cool greenhouse. 

It therefore seems possible that isolated colonies of P. supina surrounded by P. infirma 
occurred in one or more of the warmer periods in the Quaternary ice age. The more or 
less open plant communities, which appear to have been characteristic of the earlier parts 
of these periods, would provide a good opportunity for the survival of any hybrids which 
might have occurred between these two species. If spontaneous chromosome doubling 
then gave rise to P . annua, its vigour and versatility would ensure its establishment. 

It therefore seems reasonable to suggest that P . annua is a species of recent origin 
and that it probably arose on the north side of the Mediterranean. Its recent origin is 
also suggested by the apparently perfect pairing of the seven bivalents in the two triploid 
hybrids. The chance of structural changes in the chromosomes or of mutations, which 
would prevent perfect pairing, is likely to increase with the age of the species. 

If this hypothesis is correct, P. annua must have spread rapidly to have attained its 
present world-wide distribution. This rapid spread can be readily accounted for by its 
association with man; wherever it occurs in parts of the world far removed from its 
probable place of origin, P. annua appears to be always confined to tracks, gardens and 
the neighbourhood of habitations and to be an annual or ephemeral plant. It also seems 
to be always associated with man or with crop plants of European origin, and its occurrence 
in places uninfluenced by European man (if any still exist) has yet to be proved. 

In Europe and Western Asia, the capacity of some of its' races' for growing in a 
variety of natural habitats has given it a wider range; these' races' not only lack the 
easy and rapid means of transport available to the weed varieties, but are also mostly 
perennial, and their occurrence in other countries has not been recorded. 

Poa annua is, in fact, supreme among weeds for a number of reasons. It shows greater 
phenotypic and genotypic variability than most, if not all, others; it flowers and fruits 
throughout the year; it germinates rapidly, is small enough to escape notice and is not 
particularly easy to uproot; it also has great powers of survival when uprooted and thrown 
down. Its' seeds' are readily dispersed in mud sticking to shoes, feet, implements or 
garden crops and its self-fertility and rapid life-cycle ensure that a single plant is enough 
to build up a large population in the course of a year or two. 

The unusually great range of variation in duration and habit, as well as morphology, 
suggests that the present population of P. annua is not derived from one single hybrid, 
but from a number of different ones. The chances of hybridisation are obviously greatly 
increased when foreign pollen only is available, but the production of two plants, apparently 
of hybrid origin, from 100 emasculated florets of P. supina indicated that the fertility of 
this cross is high enough to make it possible for it to have occurred several times in 
nature. The fact, that the uppermost floret in each spikelet of P. supina is female and 
generally opens a day before the first hermaphrodite one, would also aid natural hybridi
sation. 

Specimens of the material used in this investigation, and of the artificial hybrids, 
are in the Herbarium of the University of Leicester. 

SUMMARY 

1. A number of true-breeding' races' of Poa annua are described. 
2. These differ in minor morphological characters, in speed of germination, rate of 

development and life-span. 
3. It is shown that while crossing between these 'races' is possible, it is at most 

extremely rare in nature. 
4. A description of anthesis in P. annua is given . 
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5. P. annua is a tetraploid intermediate in many ways between the diploids, P. infirma and 
P. supina. The distributions and chief characteristics of these three species are given. 

6. Hybrids between the tetraploid and each of the diploids were obtained and were 
found to be triploid. Meiosis in the pollen mother cells of these hybrids showed, 
in each case, seven univalents and seven bivalents, indicating a close genetical 
relationship between the diploid and the tetraploid. 

7. A hundred florets of P. supina were emasculated and pollinated with pollen from 
P. infirma. Three viable seeds were obtained, one of which produced a plant of the 
female parent, while the other two produced tetraploids resembling P. annua. 

8. The two tetraploids had generally normal meiosis, but occasionally a single quadri
valent occurred. Nevertheless, over half the seed produced was inviable. 

9. In the course of three generations, the germination-rate had risen to between 95 % 
and 100%, the normal for P. annua. 

10. The origin of these tetraploids is discussed and it is concluded that they most prob
ably arose through spontaneous chromosome doubling in diploid hybrids. 

11. The morphological evidence, the evidence from meiosis in the triploid hybrids 
and the probable production of P. annua-like tetraploids from the hybrid between 
the diploids make it practically certain that P. annua is an allotetraploid derived from 
the two diploids. 

12. It is suggested that P. annua arose on the northern side of the Mediterranean in the 
Late Glacial or during an Interglacial, and owes its present distribution largely to 
human migrations and its own exceptional suitability for growth in disturbed 
habitats. It is also suggested that it may have arisen on a number of different occasions. 
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