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In April 1907, B. C. Aston collected near Titahi Bay a small cotula 
which Lloyd (1972) recognised as a new species, Cotula nana. 

At the time C. nana was described, only two small South Island 
colonies were known to be still in existence. Lloyd (loc. cit.) wrote of its 
rarity, "All the known plants of the species could easily be held in one 
hand". Fortunately, in January 1977, it was relocated at Titahi Bay after 
being lost for some seventy years. Although the Titahi Bay colony is the 
largest, the plant is still an endangered species. No further colonies have 
been found. 

Near Titahi Bay, C. nana was growing in much drier conditions than 
were anticipated from observations on the habitats of the two South 
Island colonies. It was found along cliff-tops where cliff plants such as 
Poa laevis and Cassinia leptophylla mingle with farm pasture plants. 
Patches of C. nana — some diffuse, some quite dense — occur on bare 
soil where other plants have been eliminated by the effects of sun and 
winds, steepness of habitat, lack of sufficient water and shading by 
shrubs. 

Samples transplanted easily into gardens where they grew vigorously 
in well-drained soil, in sunny positions and with addtitional waterings 
during the drier months. However, it soon became clear that C. nana 
would be excluded quickly from comparable sites in the wild, for as soon 
as it had developed into patches, these would act as seed-beds where a 
large assortment of other plants would become established. C. nana was 
maintained only by constant weeding. It seems likely that the cotula 
would grow in many different soils, but would be overwhelmed usually 
by the vigorous competition of other plants. 

C. nana cannot cover the ground as quickly as its competitors and is 
unable to grow upwards to escape being overshadowed. If it happens to 
be buried in soil shifted by wind or water, C. nana has little ability to 
reach towards the light and so re-establish itself. Extremely hard soil, 
and that with embedded rocks, inhibit growth since roots cannot 
penetrate quickly. Stems must be close to the soil to develop the 
frequent fine roots necessary to maintain steady growth. 

Even the sudden growth of bryophyte or algal (Nostoc) colonies in the 
winter can exclude air from the soil and increase water content to the 
degree that C. nana can no longer survive. Ground that is rich in 
available plant foods causes the cotula to produce lush growth which 
invites attacks by damping-off fungi. A porina moth caterpillar can 
devour many square cm of C. nana at one sitting. 

At Titahi Bay, caterpillars do not do much mischief, and damping-off 
fungi are suppressed by abundant sunlight, good drainage and strong 
winds, all of which have a toughening effect on C. nana. Most of its 
competitors are unable to obtain a foothold or are suppressed by 
buffeting gales and other agents of desiccation. Clearly, suitable natural 
habitat is uncommon now-a-days. 
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Flowering is closely related to vegetative growth. In cultivation, small 
flower-heads are to be seen during all months of the year, but are much 
fewer when winter is upon us. If plants receive sufficient water in the 
summer, flowering can be continuous and abundant. Seed is freely 
produced and seedlings often occur some distance from the parent plant, 
possibly carried on the boots of the gardener! Perhaps, in olden times, 
seed was transported on the muddy feet of ground birds. 

Fig. 1. Cotula nana (cultivated plant c.4 x natural size). Photo: C. C. Ogle. 

By about the end of October at the Titahi Bay site there is usually 
such a shortage of soil moisture that growth, and therefore flowering, 
ceases. By the time autumn rains arrive, C. nana patches may be covered 
with dying or dead leaves. There is usually a visible succession of 
changes in the foliage which allows one to gauge roughly what stages of 
drying-out various patches have reached. Leaves first lose their typical 
bright green and their lustre, and become duller and more flaccid. 
Sometimes the leaf lamina becomes more fleshy and new leaves are 
reduced in size. Further moisture lack makes the leaves gradually turn 
yellow, then brown and finally black when death has occurred. Some-
times, even the stems die back from their apices, and some plants die 
completely. There is a remarkable recovery after the first autumn rains 
and while the temperatures are still mild. This is followed by the 
recommencement of flowering, which continues until cold winter condi-
tions obtain. Thus, C. nana manifests a rather similar growth strategy to 
that of many familiar grasses which remain green, but with little growth 
in the winter, and become brown and aestivate through the hot dry 
months. 

In a wild population the size of the Titahi Bay colony, there are many 
local variations of habitat and not all the plants are doing the same thing 
at any given time. Some patches of cotula which appear vigorous may, 
inexplicably, not survive a dry summer, whereas a rather starved plant 
may be more fortunate. In a few sites, conditions are so difficult that C. 
nana may act as an annual. Although the cotula usually grows in pure 

. 
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patches, there are areas where it exists inter-mingled with pasture grass, 
neither the cotula nor the grass growing very densely. Patches of cotula 
on bare ground tend to keep their substrates just a little more damp than 
the surrounding bare soil and this seems to attract insects and ear-
thworms. 

Occasionally such patches, if stable for several years, will gradually 
build up small domes, as, little by little, soil is deposited among the 
interlacing stems. 

As mentioned above, many small insects find shelter in cotula patches 
— ants, Collembola, thrips, a plant-bug and small flies and spiders — so 
there is no shortage of possible pollinators. Unlike many other radiate 
cotulas, C. nana seems to have no special provision to secure cross-
pollination. Male and female florets are packed into heads that are 
about 2mm across, so that pollen is never far from the nearest stigma. 
Female flowers do not "disappear" behind developing phyllaries as 
happens in other species. 

Seeds seem to be dispersed short distances by gravity, by the wind, 
and sometimes by a jumping action brought about by the spattering 
effect of raindrops. There may be an advantage in short dispersal if the 
best growing sites for colonisation are near the parents. Many seeds 
must end up in surrounding grass and come to nought. The peduncles of 
seeding plants often bend somewhat as if in a half-hearted attempt to 
shed seeds amongst the leaves and stems of the parent patch. This may 
be a strategy to ensure that, in the event of the death of the parent, some 
seed remains to repopulate the spot. 

Seedlings can appear at most times of the year in a random fashion, 
but must represent a very small proportion of the potential juvenile 
population as indicated by seed production. Most of these few survivors 
disappear, too, by being trampled by farm stock, drying out, etc. Those 
fortunate enough to last past the cotyledon stage form neat rosettes of 
five or so leaves arranged spirally on a very short, erect stem. The 
vertical growth of this juvenile stage is terminated by the production of 
the first capitulum. If growing conditions are poor this flowerhead may 
be aborted. In any event, all further vegetative growth is by way of 
shoots radiating horizontally from the axils of the rosette leaves. This is 
usually the only time when radiate branching occurs in the present 
species, as mature plants rarely revert to spiral phylotaxy, either in their 
apical growth or in short shoot development. 

To sum up then, Cotula nana is a midget of its group, ill-equipped to 
compete with larger and/or more versatile competitors. It seems to lack 
adaptations for seed-distribution; no parachutes or hooks or special 
stickiness about its seeds. There are no specialised organs present to aid 
aestivation, hibernation or asexual propagation and it is not a speedy 
grower that can out-grow its rivals. 
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POSTSCRIPT 
Winter 1985. The Titahi Bay C. nana has survived the long, dry summer and autumn quite 
well and might be expected to continue indefinitely but for the presence nearby of gorse. 
Unless this is eradicated while it is still only a small patch, the future of the Cotula cannot 
be assured. While C. nana has been transplanted to other sites close to the present colony, 
attempts to establish it elsewhere in the wild have so far been unsuccessful. 

Book Reviews 
"Collins Handguide to the Native Trees of New Zealand" Ken 
Stewart. (Pub. 1984. 151 pages. 84 species described, mostly with one 
or more colour plates.) 

At $9.95, this handbook is at the cheap end of what must be an 
already well-served market; viz. books on native trees. As so often 
happens, you will get what you are prepared to pay for. The advantages 
of this book are obvious at first glance: portability (115 x 190 mm), 
shower-proof cover, colour plates, simple and clear text, glossary, and 
index. 

The book's limitations may not be quite so obvious. The first relates 
to the degree to which the reader might expect to find in the book the 
tree encountered in the field. Not counting tree ferns, or trees confined 
to islands, New Zealand's tree flora numbers about 116 species (A P 
Druce, unpublished checklist). This handguide contains 84 species, 
which, at 72 percent of the tree flora, may seem to be fair value for 
money. But wait: these 84 include rangiora, manuka, kanuka, and four 
species of Coprosma which often do not achieve tree status. If the 
handguide purports to assist the reader to identify "trees" of this size, 
then Druce's list of 116 trees should be extended with his supplementary 
list of about 46 mainland species which are "shrubs that can become 
small trees". This means that Stewart's handguide covers 84 out of 162 
species, i.e., 52 percent of the potential tree flora, which surely limits its 
usefulness. 

Do the omissions matter? Presumably this would depend on where in 
New Zealand one used the handguide, but among the widely occurring 
species, or locally common ones, which the handguide does not contain 
are makamaka (Ackama) [and how often in forests in Northland are 
there arguments over the differences between this tree and towai 
(Weinmannia silvicola) — but then the handguide does not contain 
towai either!], mamangi (Coprosma arborea), hutu (Ascarina), moun-
tain cabbage tree, tawari (Ixerba), pukatea, mangeao, kawakawa, Mida, 
white maire (Nestegis lanceolata) [and wouldn't it be useful if such a 
guide distinguished Mida from Nestegis?], Paratrophis banksii, 
Pseudopanax discolor, P. simplex, P. laetus, Pittosporum ellipticum and 
P. umbellatum [there's another tricky pair], tawapou (Planchonella), 
and swamp maire (Syzygium). I do not know the author's place of 
residence, but suspect that he is a South Islander, since most of the 
obvious omissions are northern species, and for some northern species 
which are in the handguide he has used photographs by J. T. Salmon. 

A second limitation, although maybe not too important for those 
starting out in tree identification, is the author's generally conservative 
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