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COVER PICTURE 

Prunus serrulata 'Tai-haku' 

A very strong growing Japanese flowering cherry with snow-white flowers, 
up to 6cm across and offset against the coppery-coloured young foliage. 
This is a robust variety which may be a giant form of the Hill Cherry, 
P. serrulata var. spontanea. It was awarded a First Class Certificate 
by the Royal Horticultural Society in 1943. 

Julie Thomas 
Photographer 
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and others have included vermiculite, 
perlite, as well as sawdust and bark. 

1. Peat and sand: Sheard, (1969) stated 
that a high peat content is desirable in 
a potting mix and although good results 
have been obtained with propagating a 
range of plants in 100% peat, a mixture 
of 75% peat and 25% sand is preferable. 
Increasing the peat content increases 
pore space, water holding capacity, base 
exchange capacity and buffer capacity, 
but unless 25% sand is added the medium 
provides inadequate root anchorage and 
stability for plants in containers. 

The type of peat used is important. 
Birch, (1969) concluded that sphagnum 
peats with their greater resistance to 
breakdown and good water retention and 
aeration characteristics are more suit­
able than other peat types for use in 
potting mixes, and Krause, (1968) stated 
that sphagnum peats have a wider margin 
for error in watering than other peats 
because of their higher air to water 
capacity ratio which insures an adequate 
supply of oxygen, even when the peat is 
saturated. The same writer went on to 
say that the very high pore space value 
in sphagnum peat of 89-96 per cent 
volume is one of its most valuable 
characteristics, and because of its high 
exchange capacity moss peat can contain 
a very high level of added nutrients, 
which will be readily available to plant 
roots. 

The specification of sand for 
inclusion in peat based composts is 
important and Sheard, (1969) stated that 
sand must be non-calcareous with 
particles grading 0.05-0.50mm; similar 
recommendations were made by Baker, (1957). 

This contrasts with the much coarser 
grits up to 3mm, specified for the John 
Innes composts. Using the materials 
specified, 75:25 peat:sand mixtures have 
30% more pore space and 17% more avail­
able water than an equal volume of John 
Innes potting compost. (Sheard, 1969). 

Other materials used in potting 
composts range from chemically inert 
substances such as sand and plastics with 

no exchange capacity where all plant 
nutrients must be supplied in liquid form, 
to media which are similar to soils in 
their ability to retain nutrients and 
slowly release them to the plant. 

2. Vermiculite and Perlite: Vermiculite 
is a mica type material which behaves 
chemically, much the same as peat. It 
has a high water retaining capacity and 
is well aerated. Perlite is another 
lightweight material. The particles 
are stable but unlike vermiculite, do 
not absorb water and do not retain 
nutrients. Perlite is usually mixed with 
peat, and improves drainage, but reduces 
the amount of available water. Sheard, 
(1969) stated that peat'vermiculite 
composts of the type developed by 
Sheldrake and Boodley, (1973) gave 
marginally better results than peat/sand 
when propagating a range of plants at 
the Glasshouse Crops Research Institute, 
but work was concentrated on peat/sand 
on economic grounds. Birch, (1969) 
stated that the success of a growing 
medium depends on the price to benefit 
ratio, and because of the high cost of 
vermiculite and perlite, this work will 
only concentrate on peat based media and 
alternatives such as sawdust which are 
comparatively more economical. 

3. Sawdust and Bark: Sawdust and 
shredded bark have been used as sub­
stitutes for peat in potting composts 
although Bunt, (1974) stated that these 
materials present certain hazards unless 
their general characteristics and 
specific requirements are understood. 
The most important are the nitrogen 
requirement and the possible presence 
of toxic materials. 

Both sawdust and bark have a high 
carbon to nitrogen ratio, consequently 
when decomposition occurs, available 
nitrogen is immobilised and plants show 
symptoms of nitrogen deficiency. Bunt 
stated that hardwood sawdusts decompose 
at about four times the rate of softwood 
sawdusts, and concluded that from 1.2 3 
to 3.6 kg of ammonium nitrate per metre 
was necessary to off set this immobilisa­
tion. 
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rapid changes in nutrient availability in 
a compost and can 'mop up' toxic levels 
of fertiliser. Critics of loamless 
composts have emphasised the lack of 
buffering effects when soil is omitted 
from composts, but Wheeler, (1962) 
suggested that, while more care is necess­
ary with these composts when watering and 
feeding, the technique of growing in such 
composts is soon understood by the comp­
etant grower. 

Peat substrates are normally acid. 
Unlike loam based mixtures, these largely 
organic mixtures give better results at a 
relatively low pH. In general, plants 
will grow in them at least one pH unit 
below that found best in loam. (Sheard, 
1975). 

It has been found from research, 
(Hocking and Thomas, 1974; Thomas and 
Spurway, 1975) that nitrogen is often the 
dominant element for the growth of many 
container grown plants, and that other 
major elements need only be supplied at 
moderate levels. However Sheard, (1969), 
stated that phosphate is readily leached 
from container mixes and must be added in 
the liquid feed when plants are grown on 
over an extended period. 

The nitrogen content of many of the 
standard overseas potting composts is 
based on an organic source of slow release 
nitrogen such as urea formaldehyde. This 
type of nitrogenous fertiliser has the 
advantage of providing a slow and contin­
uous supply of nitrogen which is not 
readily leached from the compost. 
Nitrogenous fertiliser release patterns 
and characteristics were investigated by 
Thomas and Spurway, (1975) who stated that 
when these complex nitrogenous fertilisers 
are used, amrnonification starts immediate­
ly the compost is mixed unless the 
constituents are dry. Composts based on 
this type of nitrogenous fertiliser, 
should be used soon after mixing, and 
should not be stored for a long period, 
as the risk of ammonia accumulation, and 
therefore toxicity, increases with the 
storage period (Krause, 1968). Where 
storage is necessary, the nitrogen source 
should be inorganic e.g. ammonium nitrate 
(Sheard, 1969) who went on to say, "It is 

safe to raise nitrogen levels in peat 
based composts under conditions of high 
natural light, however doing the same 
under poor light conditions is likely to 
give nitrogen toxicity. This problem is 
unlikely to arise in low latitudes where 
light conditions are constantly good, 
but is frequently a problem in higher 
latitudes when light is poor. In such 
conditions the optimum rate of nitrogen 
varies with the season." 

For this reason, the organic 
nitrogen recommendations for the composts 
developed at the Glasshouse Crops 
Research Institute, in England (Bunt, 
1969) are adjusted for variations in the 
plants seasonal requirements. Bunt found 
that a fairly high soluble nitrogen 
content was necessary to supplement the 
organic nitrogen source in loamless 
composts used in the U.K., because under 
the relatively low temperatures and light 
conditions of that country, early nitrogen 
starvation was observed as nitrification 
of the organic nitrogen was initially, 
relatively slow. 

Nitrogen toxicity is not readily 
understood, but it can be caused by high 
levels of nitrate, by free ammonia or 
ammonium ions and sometimes by accumula­
tions of nitrite in the substrate. The 
problem is related to the nitrogen cycle, 
the speed at which the several stages 
of the breakdown from complex organic 
compounds to ammonia, nitrite and finally 
nitrate proceeds, and whether there is 
any risk of an accumulation of breakdown 
products at any point in the chain, and 
the rate of uptake of nitrate by the 
plant. (Sheard, 1975) . 

Birch, (1970a) stated that the 
current trend in America, is to use no 
reserve nitrogen composts (i.e. inorganic 
nitrogen source) thus reducing nitrogen 
toxicity. The majority of growing is 
under a constant liquid feeding programme, 
which provides a readily available and 
controllable source of nitrogen and other 
elements. 

Baker, (1957) stated that peat has 
proved adequate in micronutrients, however 
more recent work (Bunt, 1972) suggest.ea 
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minor element deficiencies are common 
in loamless mixes, as most components 
used in these mixes have inadequate 
levels to support normal growth for 
other than a short period. This has 
been prevented in most of the soil l ess 
mixes used overseas by adding a complete 
trace element mixture in the form of 
soluble salts, or as a frit, which 
comprises trace elements combined with 
natural silicates. 

VIII. SOILLESS MEDIA FOR CUCURBIT 
PROPAGATION. 

There are few references available on 
soilless media for cucurbit propagation. 
Of those recommended for this purpose, 
all are based on peat with varying 
proportions of sand. These are 
considered below. (Specifications of 
the fertiliser bases are given in the 
appendix) . 

(a) Valentines compost (Birch, 1970b) : 
This compost was specifically designed 
for cucumber propagation by a Lea Valley 
(U.K.) grower. It consists of 66% peat 
and 33% fine sand. The levels of 
nutrients have similarities to the John 
Innes composts. The main nitrogen source 
is dried blood which being organic, is 
slowly available, and the addition of 
potassium nitrate provides a rapidly 
available source of inorganic nitrogen. 

(b) G.C.R.I. high nitrogen reserve 
compost (Bunt 1969): This is a 

compost developed at the Glasshouse 
Crops Research Institute (U.K.) for 
propagating and growing on, a wide range 
of container plants. Sheard, (1969) 
stated that this compost had been 
successfully used for the propagation of 
cucumbers, and Whitehead, (1969) 
recommended its use for cucurbit propa­
gation. The compost consists of 75% 
peat and 25% fine sand. The nitrogen 
source is mainly organic, in the form of 
urea formaldehyde, as well as an inorgan­
ic source of soluble nitrogen. Storage 
of this compost before use is not 
recommended. The organic nitrogen 
recommendations are adjusted for varia­
tions in the plants seasonal require­
ments. 

(c) U .C. (IID) compost (Baker, 1957): 
This is one of a range of composts 
developed by Baker, at the University of 
California, and its use for cucurbit 
propagation is recommended by Johnson, 
(1975). The compost is the same as the 
G.C.R.I. compost in its physical composi­
tion but the total nitrogen and potassium 
contents are only approximately half 
that of the G.C.R.I. compost. Nitrogen 
is supplied as dried blood, and an 
inorganic source in the form of potassium 
nitrate. 

(d) Modified u.c. compost: This is a 
version of the above compost, in which 
the sand is replaced by granulated 
pumice, and is used as a propagation 
compost by cucumber growers in the North 
Auckland district, and a very similar 
compost is prepared commercially in the 
Auckland district for the propagation of 
glasshouse plants. 

(e) Kinsealy general potting compost 
(Krause, 1968): This 100% peat compost 
was developed at the Kinsealy Research 
Centre, Ireland, for propagating and 
growing a wide range of plants, including 
cucumbers (Birch, 1970a). The nutrient 
levels are generally much lower than in 
the G.C.R.I. compost, and the nitrogen 
component is supplied as ammonium nitrate 
which is inorganic, and therefore the 
compost can be stored prior to use. 

From this description of soilless 
potting composts, which are, or have been, 
used for cucurbit propagation, it is 
clear that they differ considerably in 
physical and chemical composition. 

The main variable is the nitrogen 
form and content which Thomas and Spurway 
(1975) found to be the dominant element 
for growth of many container grown plants. 
Nitrogen forms range from organic (dired 
blood, urea formaldehyde) to inorganic 
(ammonium nitrate), and at rates of 3 
inclusion from about 200 - 450 gm/m . 
Clearly over such a range of forms and 
rates, marked differences in responses 
could be expected from cucurbit plants, 
which grow rapidly under optimum 
conditions and require a growing medium 
which will supply the necessary nutrients 
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at an adequate rate, yet are sensitive 
to high salt concentrations in the 
propagating medium. 

Differences in the physical composit­
ion of the propagating media are also 
likely to have an effect on the growth of 
cucurbit plants, which suffer quickly from 
poor aeration, and will not tolerate a 
poorly drained medium yet require a 
constant large supply of water. 

In view of the likely response from 
cucurbit plants to differences in physical, 
and chemical factors of the growing media, 
and possibly to interaction between these 
factors; it is clear that comparisons 
between the standard media should be made 
to establish which are more suitable, and 
optimum levels of nutrients, and physical 
properties of potting composts in relation 
to cucurbit growth should be studied. 
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Studies of Pioneer Canterbury Nurserymen 

( 1) William Wilson 
by 

S. CHALLENGER 

Department of Horticulture, Landscape and Parks, Lincoln College 

Introduction 

Settlers first came to Canterbury in the 
1830's, and organised settlement began in 
1850. But no detailed studies have yet 
been undertaken on the pioneer nurserymen 
of the province. Accounts have been 
relatively general and largely anecdotal 
in character. (1) None have attempted to 
assess the production from specific 
nurseries and its significance to land­
scape development, although this is a 
basic purpose of a nursery's very being. 
My ultimate aim is to examine the evolution 
of the designed landscape in this province. 
But in its early stages such a study must 
be based upon knowledge of the producers 
of plant material and the extent and 
character of their businesses. 

Plant material is only one of the 
elements used in landscape design. But it 
is a major element. This fact was even 
more significant in those early days, 
literally starting a landscape from scratch, 
for transplanting the English landscape as 
well as English culture appears to have 
been an unwritten objective. The very 
nature of "Design" in the landscape was 
rather different then, and much of the 
design work of the times was carried out 
by nurserymen. Studies upon the nursery­
men are therefore essential. The more we 
know of them, their background and 
influence, and their stock and product­
ivity, the more solid will be our founda­
tions for studies on the emergehce of the 
designed landscape. 

Early Sources of Plant Material. 

Canterbury, with its paucity of vegetative 
cover, and its exposure to strong winds, 
was an ideal environment for the nursery­
man. A new landscape was required, 

primarily for wind protection and food, 
and secondly for aesthetic and nostalgic 
reasons. Many pioneers brought their own 
plants and seeds, although the extent and 
significance of this importation still 
awaits unravelling from diaries and 
contemporary station records. (2) But to 
the majority of settlers, the nurseries 
were the major source of supply for this 
change. 

Although Akaroa on the Banks Peninsula 
had been settled since 1840, its nurseries 
do not appear to have been particularly 
active in pushing their wares, or in 
selecting the right stock for the needs of 
the province. The first advertisement 
regarding Akaroa nursery stock was not 
carried by the Lyttelton Times until July 
1852, 19 months after organised settlement 
of the Canterbury plains commenced. Then 
Mr. George Pepper, a storekeeper of Lon­
don Street �L�y�t�~�e�l�t�o�n�,� offered fruit trees 
and vines "from the justly celebrated 
garden of Monsieur Belign of Akaroa". (3) 
The stock offered included vines, 
currants, apples, figs, cherries and a 
"few sweet scented verbenias" (sic!). No 
further Akaroa-based advertisements were 
inserted until May 1856, (4) when 

"Guillaume David of Akaroa offers 
for sale in one lot a large, varied 
and well-selec t ed quantity of all 
sorts of fruit trees now ready for 
transplanting. 
N.B. All grafts." 

Monsieur David's method of selling - in 
one lot - evidently did not meet with 
popular approval, for the advertisement 
was repeated until May 28, re-inserted 
from June 7 to June 24, and run again 
from July 12 until 29 September, almost 
the end of the transplanting season. 
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Regrettably, what appears to be Guillaume 
David's nursery is offered for sale the 
following year, (5) when the following 
advertisement appears: 

"Two acres of land and two houses. A 
large portion of the ground is laid 
out as Garden and Orchard, well 
stocked with a remarkably well selected 
assortment of the best trees. Two 
springs on the property. For 
particulars apply to Guillaume David, 
Akaroa." 

Nevertheless, the Akaroa nurserymen 
supplied stock anonymously, to storekeepers 
for resale, and for sale at auction. The 
shipping news of July 30 1853 reported the 
'Fisherman', which regularly ran from 
Lyttelton to Akaroa, as having landed 
"Fruit Trees" on July 29. The same day, 
J.M. Taylor, a draper of London Street, 
Lyttelton, offered "250 vines and 250 
peach trees", a strongly indicative 
association. The shipping news for June 
11 1856 reported the Brig, 'Mountain Maid', 
from Akaroa, as landing "9 bundles of 
fruit trees", which presumably are those 
which Mr. Longden advertised as being 
auctioned at his office, Market Square 
Christchurch, on June 21. (6) The stock 
included "useful evergreens and fruit 
trees viz. Poplars, Elders, Flowering 
Currants (Ribes), Red Currants, Goose­
berries, Strawberry plants, Cape Broom 
etc." 

Much greater quantities of nursery 
stock were imported from outside the 
province however; from Nelson, where 
nurseries had been established in the 
1840's, and from Wellington, Sydney and 
Hobart. The Wellington nurseryman, James 
McBeth, offered garden seeds and fruit 
trees in the very first issue of the 
Lyttelton Times. (7) This newspaper also 
carried a series of advertisements in 
1851 by dealers who were importing for 
resale. John and George White 

"beg to inform the colonists at 
Lyttelton that in a week or two they 
will be able to supply them with the 
best of fruit trees ... rose (sic!) 
in Nelson ... " (8) 

W. Pratt, a storekeeper of Canterbury 
Street Lyttelton, also gave notice 

"To arrive shortly from Nelson, an 
assortment of English Fruit Trees, 
consisting of Apples, Pears, Peaches, 
Plums and Vi.nes." (9) 

J. Bannister, of London Street, Lyttelton, 
offered 

"A quantity of Fruit and Flower trees 
consisting of Damsons, Plums, Apples, 
Pears, Gooseberry, Currants, Cherries, 
Figs, Nectarines, Apricots, Peaches, 
Raspberry, Strawberry, Elders, Grape 
Vines, Roses and other Flower Trees." 
(10) 

This selection was advertised as 'ex 
Torrington', a brig which had sailed from 
Sydney. But since she had called at 
Nelson on the way the source could have 
been either port. 

Gilbert Pickett is more helpful to us, in 
identifying an importation as coming from 
Hobart: 

"For sale, ex 'Return'. 1 case 
Fruit trees just arrived from 
Hobart Town ... 4000 quicks (Hawthorns) 
... 8 Elms ... 19 Ribes sanguinea". (11) 

Auctioneers also acted as agents for the 
Australian, Wellington and Nelson 
nurseries, and Mr. Longden appears to have 
made a relatively regular business of 
this type of trade. The shipping news 
for July 19 1851 notes "4 bales of fruit 
trees" ex 'Fly', from Wellington, for 
Longden and Le Cren. On August 1 1853 
they offered for auction a two column list 
(12) of ornamental trees and shrubs 
imported on the 'Hashemy', from Sydney, 
"each plant legibly described on leather 
tallies". Le Cren advertised (13) 

"To arrive per 'Eliza' from Sydney 
(expected daily) about 200 fine 
garden plants, in pots, comprising 
some of the choicest trees etc. in 
the vegetable kingdom." 

This interesting out-of-season sale 
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Fig. 1. 

William Wilson 

William Wilson as an old man. In his youth he was spoken 
of as a bluff blustering type of Scotsman, 6 feet tall and 
17 to 18 stone in weight. Photo by courtesy of Canterbury 
Museum. 
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