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REPORT

I. INTRODUCTION

1. We, the Imperial Economic Committee, appointed by the
Governments of the United Kingdom, the Dominions, India and
the Colonies and Protectorates, and acting in pursuance of a
resolution of the Imperial Conference of 1930, beg leave to present
to the Governments of the Empire this our twenty-seventh Report :
Grassland Seeds.

9. We have examined a number of witnesses representing pro-
ducing, marketing and consuming interests, and further have had
the advantage of consultation with experienced Government officials
and with men of scientific eminence. We thank them and all
those who have appeared before us, or otherwise aided us in our
enquiry, for their skilled assistance. In particular we desire to
express our obligation to Sir William Lobjoit, 0.B.E., J.P., and
Mr. David Black, who as co-opted members helped us with their
expert knowledge during the sub-committee stage of our enquiry.

II. THE IMPORTANCE OF THE GRASSLANDS OF THE
EMPIRE

3. In the Committee’s Report on Dairy Produce it was pointed
out that the grassland crops of the Empire are- no less important
than the cereal crops. With the exception of pig and poultry
products, nearly the whole of the primary produce of live-stock
farming (such as beef, mutton, milk, butter, cheese, hides and
skins, wool) is transmuted grass. An exact computation of the
relative value of grass and cereal products 18 hardly possible, owing
to the difficulty of calculating the factor of supplementary feed,
and the following figures may therefore be interpreted as giving
a general idea of the position.

4. The total value of imports of all descriptions into the United
Kingdom in 1932 was £702 millions. Of this total, wheat, barley,
oats, maize, rice and wheatmeal flour accounted for £58 millions,
and grassland products (see Appendix D, Table 1) for £147 millions,
of which £88 millions, or 60 per cent., came from KEmpire
countries. Out of every £100 expended on imported merchandise,
£90 18s. ‘went on grassland products.

5. In the Census of Agricultural Production for England and
Wales in 1925 (the latest issued) the estimated value of grassland
products was £110'8 millions, or nearly 2} times the value of the
arable crops (£46 millions) and pearly half the estimated value of
the total agricultural output (£2253 millions).
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6. The four principal countries in the Empire exporting grass-
land produce are Australia, New Zealand, the Irish Free State
and South Africa. Figures for the aggregate values of the exports
from these countries are given in Table 2 of Appendix D, from
which it will be seen that in 1932 the proportion of the total repre-
sented by grassland products was over 43 per cent. in South Africa;
48 per cent. in the Irish Free State ; over 54 per cent. in Australia;
and over 90 per cent. in New Zealand. In the case of Canada,
the values of cereals, metals and manufactured goods exported

malée the proportion of grassland produce in the total exports much
smaller, i.e., less than 5 per cent.

III. THE RELATION BETWEEN THE MAIN FACTORS
IN THE GRASSLLAND PROBLEM

7. Grassland improvement involves a nu isti

g:losely related factors, of which seeds, the strlxl;lj):crt ?)ff glllit]fr(;tuik;;t
is only one. Apart from mechanical factors such as drainz; 2. ané
n‘mgatu_m, thgse factors may be grouped under thre»e’g main
categories : soil fertility, pasture management, and herbage—i.e
the botanical constitution of the pasture itself. The déggree. in
which grassland improvement as a whole is to be achieved, either
by the scientific investigator or by the faymer, depends ’on the
degree in which the connection between these factors is kept con-
stantly in mind, although, while the variants in any one category
are st‘udled, 1t may be convenient to regard those of the otherbtWO
as being, for the moment, constant.

8. Thus to the problem of soil fertility belongs t
ways in which a pasture of a given b}:)tanica,% coﬁitis:::?izn()f :23
under a given system of management, may be improved by the
choice and use of manures. In a study of pasture mana ex};lent
the botanical constitution and fertility of the pasture m&ygfor the
momgnt be regarded as a constant, and the problem is that of
effecting improvement by variation in the control of grazing and
cropping. Among the numerous variables here are the quantity
and nature of the live stock carried, the intensty of the grazing,
the occurrence and duration of the intervals between grazings and
between cuttings for hay or fodder, and generally the grazing
rotation within a single season and, in the case of temporary leys,

the occurrence of the ley in the scheme of crop rotation over s

series of years. Finally, with soil fertility and pasture manag
) ‘manage-

ment taken as constants, there remains the herb‘ag; problem in &

narrower sense : the problem of effecting improvement by choice

and _change in the botanical constitution of the sward. The -
bearing of grassland seeds and their supply on this special problem
is the subject of our enquiry. The others lie outside it. The '

importance of this inter-relation can be shown from one or two

examples. Very striking results have been obtained in the United
Kingdom from the application of basic slag, particularly to pastures
containing wild white clover. The action of the phosphatic
manure, however, is not only to increase the growth of adult
plants but also to assist seedlings to establish themselves. It has
been found that where the pasture is poor or the undeveloped clover
seedlings are scarce, the application of the manure itself is of Little
avail, but that if the land is ploughed, or even well scratched,
and fresh wild white clover seed is sown, the result of applying the
manure may then be something in the nature of a transformation.

9. Similarly, it has been found in Australia that although a top
dressing of superphosphate may raise the carrying capacity of the
native grasses in the summer rainfall region, the operation may
not be economic, since the cost of the fertiliser may exceed the
value of the increase obtained. If, however, the land is ploughed
up and re-sown with a suitable seed mixture, there is a marked
increase in carrying capacity which can be carried still further by
the application of fertiliser. To get an economic return from the
application of the fertiliser it is necessary that the pasture con-
cerned should consist of herbage capable of responding adequately
to the application.

10. What the grazing animal requires (and he is a selective
feeder) is a nutritious and palatable herbage. It s the leafy and,
ceteris paribus, the young and growing herbage that is most
nutritious and palatable. In leafiness and rate of growth (and
with that rate of growth the consequent duration of the palatable
period) there are wide differences between one kind of herbage and
another. Cocksfoot, for example, is highly palatable while grow-
ing but distinctly unpalatable as soon as growth stops, while it is
one of the virtues of perennial rye-grass that it has a relatively
long period of palatability ; but whatever the herbage, the nutritive -
and palatable properties are best maintained when the pasture is
gufficiently well grazed to prevent the plants reaching the stage
where growth ceases and palatability declines. Here then the
grazing animal (the '* biotic factor "y and control of his grazing,
i.e., pasture management, become hardly less important than the
herbage itself. But again: all defoliation is a tax on the vitality
of the plant, and different kinds of herbage plants vary ‘in their
capacity to withstand the kind of grazing that will maintain a
palatable and nutritive stage of growth in the pasture as a whole.
Certain highly palatable species, such as timothy, suffer in con-
sequence: 1t is therefore all the more important to include in
the pasture other plants that are both palatable and able to with-
stand heavy grazing; and of these, wild white clover is an out-
standing example. : L

There is thus s reciprocal relation between the management
problem and the herkage problem. To maintain the pasture in &
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nAutritiAous and palatable condition calls for a certain type of pasture
management, and this in turn requires a botanical constitution of
the sward adapted to the type of management employed.

11. The herbage problem itself has two aspects. In countries
where grassland furming has been long established “the main
pasture species are already existing as a result of ():enturies of
interplay between all the factors (including the biotic) involved
and the herbage problem is concerned withbthe choice and supplb;
of sultable seed; but in countries where grassland farming 1s a
result of comparatively recent migration from Europe the situation
15 very dxﬂ?erelnt;, and in many cases the pasture has had to be
created or profoundly modified by the introduction of other species.
It follows that in those countries the establishment of species may

remain for some time a problern -
of seed. problemm 1o less important than the supply

IV. THE SEARCH ¥OR SPECIES

12. An epic struggle in clearing the land was only one of the
many tasks of the early settler in Empire countries overseas.
Native grasses, admirably adapted to the climate. and in
equilibrium with the indigenous fauna, were often found ’inadequate
to withstand the intensive grazing of the domesticated sheep and
-cattle which the settler brought with him from Kurope. Hence an
urgent need to obtain and establish herbage species a,;laptable not
only to the climate but also to the demands made upon them by
civilised man and his grazing animals. Although at first much
damage (and, as some think, irreparable harm) was done yet the
two countries in which the need was particularly ur’gent are
examples of the success that attends determined endeavour. Until
the advent of the white man, Anstralia, which now' carries
110,000,000 sheep aud 12,000,000 cattle, knew only the light
browsing of marsupials such as the Kangaroo and the Wallaby,
while New Zealand, which in proportion of area devoted to grass-
land farming may now be regarded as probably the finest pastoral
country in the world, was absolutely devoid of grazing animals.

13. A complete account of this search for species would show an
almost infinite variety of conditions and corresponding grades of
difficulty in the search, ranging from areas of temperate climate
where, as in New Zealand, the establishment of European species
has been comparatively easy and rapid, to areas where conditions
of frost, heat, and drought render the task more difficult, and areas
where, as in many parts of Australia, success depends on the
introduction of non-European species. There is likewise a wide
range of difference between the suitability of local species. More-
over, in three out of the four chief countries concerned, range of
climate and even the mere extent of territory involved, not only
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multiply the problems with which the authorities have to deal, but
add to the expense of organised research in labour, money, and
time.

14. In ternperate areas, particularly in New Zealand and parts
of Australia, the introductions have been legion; nor have they
always been deliberate, for in the days before official regulations
the seeds of many species which have since flourished were intro-
duced as impurities in imported seed, or in fodder and in or on the
bodies of animals fed on such fodder during the voyage. Thus
some mattresses brought ashore from a ship wrecked near King
Island contained seeds which are said to be the origin of the ** King
Island ”’ melilot now established both on the island and in many
parts of the Australian mainland. Fodder brought ashore from
another disabled vessel was the means of introducing ‘‘ Chilian
rats’ tail ’ into New Zealand. In most cases the occasion of these
accidental or ‘‘ stowaway '’ introductions is of course unknown,
but while a few have been destructive, others, especially some of
the annual clovers, have proved hardly less valuable than the
species deliberately introduced.

15. In view of the ill-omened examples of the blackberry among
plants and the rabbit among animals, 1t is not surprising that
stringent precautions are mnow taken, especially in ‘' new "
countries, against the introduction of such *‘ undesirable aliens *’,
but only the event can show how the exotic plant will behave in
its new home. What is a comparatively harmless weed in one
country may prove a serious pest in another, and it is also true
that what is harmful or useless in one country may, in a different
environment, be harmless or even useful. Alsike in Canada usually
contains a quantity of trefoil which in Canada is condemned as a
weed, but which assists the export of Canadian alsike to the United
Kingdom, where in many localities the trefoil is regarded as
advantageous; and similarly, several Kuropean annuals, which are
regarded as weeds in the United Kingdom, have proved useful
additions to the less densely populated swards in some districts in
Australia.

16. The general result of these introductions, deliberate and
accidental, is that over immense areas in the more temperate
regions the herbage population is now comparable with that found
in Britain. It has been observed that in New Zealand, and in
some temperate areas in Australin, there are pastures which,
except for a difference in the relative prevalence of particular
species or for the presence of one or two non-European species in
the sward, might almost have been transplanted from England.
Moreover, some species have been so well established in their new
home as to become °‘ secondarily indigenous ’’ or even wild, and
thus an actual or potential source of seed supply not only for the
country of their adoption but also for their country of origin.

]
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17. Reference has been made to the destructive effect on the
native herbage of the introduction of Huropean sheep and cattle
by the early settlers in New Zealand and Australia. Their no less
powerful influence in effecting creative change must also be
recognised. In all the temperate arcas the grazing animal does
much to create the pasture on which he feeds. Ilis grazing,
destructive as it may be where the equilibrium between beast and
pasture is disturbed, nevertheless helps to maintain the herbage
in a nutritious and palatable condition. His droppings manure
the soll, and as he moves from pasture to pasture hebacts as a
distributor for the herbage seeds he carries in and on his body
(and in the case of clover, for the nodule organisms he carries in
the mud on his feet}, while by his treading and trampling he assists
the young seedlings to establish themselves. Just as in England
the sheep, as they are moved from the meadow pastures to the
TDowns, carry with them a variety of herbage seeds, so in the South
1sland of New Zealand, for example, it can be observed that where
the sheep and cattle are moved from temporary leys to the tussock
grasslands, they carry with them and establish in their tussock
grazing grounds white clover, crested dogstail, and other species, of
which not a seed has been sown by man. ’

18. Such in outline is the picture of the relatively simple task of
plant introduction in temperate areas. The more difficult situation
created by climatic range and territorial extent is well exemplified
by Australia. With an area of approximately three million square
miles, and a rainfall ranging from less than 10 up to 160 inches,
the Australian continent comprises at least five major climatic
regions, each presenting important problems of its own.

19. In some areas with climatic conditions differing widely from
those in Europe, certain Kuropean species have, none the less,
proved successful. Among those of outstanding economic import-
atce, a typical example 1s subterranean clover, ‘which was not
deliberately introduced but reached Australia as a ‘‘ stowaway ’. It
is found in South Europe and Great Britain as a roadside plaat,
but in those climates it was formerly not considered worth cultiva-
tion. In its new home, however, conditions were so favourable
that it has thriven greatly, and has proved a boon to considerable
areas of relatively poor country in South Ausiralia and to the light,
sandy lands in Western Australia. The annual rye-grass found
in the Wimmera district of Victoria, and now extensively cultivated
in Australia, was also a ** stowaway "’ introduction. It has proved
of exceptional value in the wheat belt, in conditions of rainfall
ranging as low as 15 up to 25 inches. Another European species,
phalaris tuberosa, has proved of great value in the region of winter
rainfall and summer drought. :

20. On the other hand, the most important of the alien species
established in the sub-tropical region on the eastern coast is
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paspalum, which was introduced from .South America some 40
years ago, and is said to have had a very large share in the great
extension of the dairying industry in Queensland and New South
Wales. Other valuable introductions into this region are Sudan
grass, Para grass (from Uruguay) and Rhodes grass and Kikuyu
orass, from Africa, whence also comes a more recent introduction
" woolly-finger grass '’ (digitaria eriantha) which promises to be
suitable for the sub-tropical areas.

21. In the Union of South Africa the importance of grassland
improvement is assuming a new significance, owing to the efforts
that are being made to develop an export trade in meat. The
main grassland country lies in the East and North-East of the
Union. In summer the high veld affords ample grazing and pro-
duces abundance of hay, but owing to early frosts the growing
season is short and winter food deficient. The surrounding middle
veld, with a lower elevation, has a longer growing season, and in
spite of uncertain rainfall and a tendency to phosphorous deficiency
in the soil, is regarded as potentially an important cattle raising
area. In the low veld the growth is luxuriant in districts approach-
ing the coast, but the grazing is poor, while further inland the
rainfall in the low country is either very restricted or very con-
centrated, giving either poor grazing or good grazing for a very
limited period.

22. Of the numerous native species two stand out as, at present,
the main support of the stock-raiser; rooi grass and Kweek grass.
Rooi grass is closely allied to the ‘‘ Kangaroo '’ grass indigenous
in the southern area of Australia. In South Africa, it grows in
abundance, is readily grazed, and yields palatable hay, but it will
not stand heavy grazing, it tends to disappear with annual burning,
and its nutritive value is rather poor. Kweek grass, on the other
hand, besides being very palatable, is of high feeding value. I#
is, moreover, a good ‘‘ coloniser '’ in bare ground. It exists in &
large number of varieties, which are widespread in the country,
and it is possible that, under selection, it may yield strains of special
value for differing local conditions. '

93. It has however been recognised for some time that the grasses
of which the *‘ natural '’ veld at present consists are inadequate
for the requirements of modern farming. Serious deterioration
has already taken place in consequence of overstocking, over-
grazing, and soil erosion, as well as from veld burning and errors
in management. The search for species was at first directed to-
wards the introduction of exotic grasses and fodder crops. Alien
pasture grasses have not proved suitable to veld conditions, though -

some of them, e.g., canary grass, cocksfoot, New Zealand tall

fescue, rye-grass, and especially paspalum, have been found useful
in moist or irrigated areas. Since 1913, attentior has therefore
been directed mainly to a careful examination of indigenous grasses,
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in the hope of Fliscover%ng species or types which would lengthen
the grazing period and increase the feeding value of the grass-veld
area.

24. Ixperiments have been made with a large number of such
species, and it has been found that several promise to be of high
value for South African conditions. Three outstanding instances
have already been mentioned on account of their usefulness when
introduced into Australia—i.e., Kikuyu grass, Rhodes grass, and
digitaria eriantha, or ** woolly-finger " grass. Authoritieg in éouth
Africa have recently concentrated- their attention on * woolly-
ﬁnger grass, of which they have formed a very favourable opinion.
It is rich in protein and mineral contents, it is very palatable, and
stands grazing well. Though it rarely sets seed, it is stolonife’rous
which is an advantage in a dry country. ’

Tue FUTURE OF PASTURE PLANT INTRODUCTION AND
F STABLISHMENT

25. 1t 18 clearly desirable that this search for herbage species,
which has already been of great economic importance to the Em-
pire, should be vigorously continued. In Australia the plants.
species, and strains that have already been introduced are numbered
in thousands, and it is considered that even if one per cent. of them
ultimately prove of economic value, the trouble and expense of
introducing and testing them will have been repaid. That the
future may yet have something in store may be seen from the fact
that ulft'h(.)ugh Southern Europe has been well searched, a specialist
on a visit to Morocco was able to obtain a ‘‘ new L variety of
cocksfoot which may prove useful for Australian conditions.

26. The detail of future plant introduction either from one
Empire country to another, or from foreign countries, is necessarily
a matter of experiment. Certain possibilities have been brought
to our notice in the course of our enquiry, but detailed local know-
ledge is needed to assess their application. Our attention has been
drawn by more than one authority to the importance of develop-
ing the introduction of leguminous plants into the warmer climates
of the Empire. It is now well known that a mixture of grasses
and clovers (or clover-like plants) is essential to the formation O
high-grade permanent pastures, but while there are a number of
grasses available for warm or tropical climates, the number of
suitable legumes is comparatively small. In the opinion of some
authorities, the key to the establishment of permanent, pastures
m'troplc&l rain forest zones is to be found in the discovery of &
suitable pasture legume. Similarly, there is need for a legume
suitable for arid tropics and other arid areas, which in all prob-
ability would be different from the type suitable for humid areas.
There is also, we have been informed, some ground for the belief
that the South African pasture problem has hitherto been considered

somewhat too much from the standpoint of grasses, and gnav uue
discovery or introduction of suitable clovers, not only in South
Africa but also in other countries of the Empire where large areas
of undeveloped land exist, would be of great economic importance,
as has already been the case in Australia

97. Of more general interest 1s the view that the introduction
and establishment of pasture plants would be facilitated by
ecological surveys of the major pasture regions, with the object
of determining the ‘* plant associations * in each district. The argu-
ment is that an ecological survey would ultimately prevemt waste
of time and energy. Within any one country it would enable
research workers to judge how far the results of Their experiments
might apply to other regions of similar character. Further, it

would enable the authorities or specialists to classify the kinds of
plants that are either suitable or required for each district, as a
guide both in selecting plants for experiments and in selecting
Jistricts in which to test them. Under existing conditions, little
difficulty is felt in securing seeds for trial from investigators in
other countries. What is lacking, however, in the case of many

introduced species, 18 precise information as to their natural range
of habitat.

98. The conduct of an ecological survey mecessarily takes a long
time, especially In countries covering vast areas and possessing a
wide range of soil and climate. In such countries it would
naturally be confined at first to the areas of principal economic
importance. So far, most progress has been made in New Zealand,
but a beginning has already been made by the Plant Industry
Division of Australia, systematic work in the direction of *‘ zoning "’
the valuable indigenous plants has been carried on in Alberta and
Qaskatchewan, and authoritative opinion in Canada takes the view
that the valleys of the interior of British Columbia, with their
great diversity of soil and climate, should also offer opportunity
for the ecological study of & wide range of herbage species.

99. Not only is it desirable that. such ecological surveys should
be undertaken wherever possible, but it is also desirable that those
conducting them in different parts of the Empire should work in
consultation, and particularly that the terms used should have a
uniform and recognised significance. In surveys of this character
it is almost impossible to avoid the use of qualitative epithets such
as persistent, leafy, hardy and_the like, some of which do not
always mean the same thing. In Australia, for example, a hardy
strain nieans & strain capable of resisting extremes of heat. In
Canada, on the other hand, the term denotes & strain capable of
resisting extremes of cold. In both countries it connotes drought
resistance. In respect of temperature, however, the term is used
with two opposite meanings. Again, in Canada, winter-hardiness
means ability to resist dry cold, or snow. In the United Kingdom it
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means ability to resist wet cold. Strains that are ** winter-hardy ”’
in the United Kingdom will not necessarily be ‘‘ winter-hardy "’
in Canada. On the other hand a red clover that resists the
Canadian or Russian winter by drawing the crown under the soil
to keep it warm may, in so doing under United Kingdom con-
ditions, fail to survive the wet winter against which the native
species keeps the crown above ground.

The difficulties of standardising descriptive terms are formidable.
Yet no one is likely to deny the need for some standard method
of description and classification in order that the experimental
introduction of pasture plants from one region in the Empire to
another may rest on a reliable basis and yield the quickest practical
results.

‘

V. THE SIGNIFICANCE OF STRAIN

30. Within each herbage species there exist, as would be
expected, a number of varieties which have resulted from adapta-
tion to environment. A crop of English wild white clover would
be sufficiently unlike a crop of commercial Dutch white clover for
the difierence between the two crops, as wholes, to be noticeable
even to the untrained eye. Single plants in each crop might be
alike, but the generality of the plant population would be markedly
different. Within each crop, however, the members of the popula-
tion, though generally bearing a strong family likeness, would on
further examination be found to differ from one another in several
respects. Further, what is equally important is that if two crops
are grown from English wild white clover seed harvested from
different districts, the informed observer would discover both
resemblances and differences, and in some cases such differences,
e.g., in size of leaf, density of growth, rate of spreading, ability
to root ab the nodes, and productiveness, would have important
agricultural significance.

31. The fundamental fact is that not only the species, but the
local varieties, or ** strains '’ as they are called, must be regarded
as a complex of related but not altogether similar individuals, and
the character of the complex, both in the species and the strain,
may depend not so much on the presence or absence of certain
typical plant forms as in the numerical proportion of such forms
or groups of forms in the population as a whole.

32. Being thus complex in its composition, any herbage species
will be all the more strongly affected by the influence which soil,
climate, and management exert upon it in any particular: environ-
ment. The effect may appear at first through variations in the
proportion in which the types composing the complex are found in
any one locality. The selective influence is, however, cumulative,
and in time the character of a species grown in one locality will
tend to differ materially from that of the same species grown in
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another locality, even though the two may be in the same country
and not far removed from each other. The wider the difference
in climate and management, the wider will be the eventual
differences between the general character of the resulting variants
or *“ strains’’ within the species.

At the same time, such strains are still composed of a number of
types. Like the species of which they are variants, they are
complex. They are stabilised within a comparatively narrow and
characteristic range of variation, but while this characteristic
balance of types within the strain is stable for the particular
environment in response to which it has evolved, instability and
variability may reappear if the environment is changed.

ErrFEcT OF S0IL, CLIMATE AND FarM MANAGEMENT

33. The effect of soil and climate can be seen in the history of
English species introduced into New Z_caaland. In certain districts
and under specially favourable conditions some of these species,
e.g., white clover and perennial rye-grass, have in the course of
time developed local strains which show higher productivity and
longer seasonal growth than the original types: so much so, that
if seed of the parent type is imported from England to-day, and
sown in some of the high-production soils of New Zealand, it
will have difficulty in maintaining itself against the local strains.

34. Again there is a close relation between strain evolution and
farm management. This is well illustrated in some experiments
with cockstoot recently carried out at the Welsh Plant Breeding
Station at Aberystwyth. Considered in respect of growth-form,
habit, and time of flowering, the several varieties of cocksfoot can
be clagsified in three main groups : those of the hay type, the inter-
mediate or hay-pasture type, and the pasture type. Plots sown
with Danish (commercial) seed, New Zealand Akaroa seed, and
English old pasture seed, were compared. The following figures
give the percentage of plants in each plot which were assignable
to each of these three main groups. -

Percentage Contribution of the three main groups of Cocksfoot,
in plots sown with seed of different origin.

Percentage of Types - Percentage contri-
bution 88 to date
Origin of Seed of flowering
in Plot Inter- P,
| e | w
Types Early Late
Danish (commeroial) 60 31 3 93 7
New Zealand (Akaroa) 30 41 29 60 40
English Old Pasture 12 26 62 ‘36 64
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35. It will be seen that none of the three ** strains " is entirely
of one type; there iz a wide range of difference between the pro-
portions in which the plants of the three main types occur in the
three strains investigated; and these proportions reflect the form
of farm management under which the seed was produced. The
Danish seed is harvested ofl leys {from which a seed crop is as a rule
taken only in the first and second harvest years. The Akaroa seed
is harvested at irregular intervals from areas which were sown with
cocksfoot some 60 years ago, but in which there is considerable
re-establishment from self-shed seed, and the sward is not very
dense. The English seed came from old and permanent pastures
in which the sward is very dense and re-establishment from self-
seeding Js slight.  Each of these three conditions favoured a
characteristic development : the Danish favouring short-lived
plants ; the English favouring long-lived and dense growing plants,
and the New Zealand conditions favouring an intermediate type.

SUPERIORITY OF 1.OCAL STRAINS DEMONSTRATED BY RECENT
RESEARCH

36. The economic significance of the complex nature of herbage
species and strains is this : the origin and history of the seed he 1s
to employ is of no less importance to the farmer than the species
or variety to which it belongs. That the relation between origin
and suitability in this instance differs from that obtaining with
some other agricultural plants, and that imported herbage seeds
may prove inferior in performance, has been believed in a general
way for some time. This belief has been recently confirmed by
systematic comparisons between local and imported varieties which
have been carried out quite independently in a number of countries.
From experiments with red clover conducted in the United
Kingdom, Canada, New Zealand, the United States of America,
Denmark, Germany, Sweden and Russia, it has been found in each
country that home-grown seed, derived from varieties which are
either indigenous or so thoroughly acclimatised as to be
‘* secondarily-indigenous,’’ is more suitable than commercial seed
derived from other countries. The same conclusion has been drawn
from experiments with white clover in the United Kingdom, New
Zealand and Sweden; from experiments with perennial rye-grass
in the United Kingdom, New Zealand, Denmark and Sweden;
from experiments with cocksfoot in the United Kingdom, New
Zealand and Denmark ; from experiments with lucerne (or alfalfa)
in Canada, New Zealand, Hungary and Russia, and also from
experiments conducted in the United Kingdom with other grasses
such as timothy and meadow fescue.

37. It is probable that in refinement of technical method these
experiments have been far {rom uniform, but most of them have
been carried out over varying periods during the last 10 yesars,
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and the degree of unanimity in the results of experiments so various
in place and subject-matter seems to justify the following broad
generalisations which have been based upon them. For the man-
made pastures, and particularly the permanent pastures, of any
country or region, those herbage seeds will be most suitable which
are saved from selected old pastures in that region. In default of
local supplies, the most suitable seeds will be those grown in a
country or region in which the soil, the climate, and also the usage
conditions most nearly approximate to those existing where the
seed is to be sown for pastures, and the degree of suitability will
depend on the degree in which this triple approximation is attained.

38. 1t should be borne in mind that what is here under con-
sideration is not plant establishment but the performance of
imported seed of a given species as compared with seed saved
locally. The properties in which the inferiority is displayed may
be various. It may show itself in failure to withstand a rigorous
winter, or in a tendency to remain winter-dormant over a period
unnecessarily long for the new environment, or in low yield of
herbage, or in failure to persist over a period of years. Thus
winter-killing is a frequent manifestation in continental and
Canadian trials, winter-dormancy in New Zealand trials of
American and Northern European seeds, while lack of persistency
is frequent in foreign seed tested in trials in the United Kingdom
and New Zealand.

39. It is also to be borne in mind that the inferiority of imported
seed may be due not only to factors of soil and climate but also to
the conditions under which the ordinary seed of commerce is grown
and harvested. Where production for seed has been established
on a commercial scale, and repeated seed crops are taken, there
will be a considerable shedding of seed. It will be the earlier and
more profusely seed-setting plants that will shed seed most
abundantly, and as these are unlikely to be the most leafy and
persistent, the result will be to favour the development of a type
prolific in seed rather than leaf, which is the exact opposite of the
type required for pasture, namely, one that is prolific in leaf rather
than seed. Such conditions will have a cumulative effect even on
home-grown seed. British commercial rye-grass, for instance, is
now, we are told, noticeably inferior to the strain derived from
Kentish old pastures.

40. Further, it is to be borne in mind that the inferiority of
imported seed shown in these trials is that which is displayed by
the ordinary imported seed of commerce. From the account of the
nature of species and strains given above, it will be understood
that while variability may be expected to follow change of environ-
ment, the narrower the range of variation within which a strain is
stabilised in its orignal habitat, the greater may be its stability
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when the environment is changed. In other words, strains of high
local value may, if their range of variation ig sufficiently na.rro%v
retain enough of their stabi ity in a new environment as to be:,
preferable to ordinary import

ed seed. The ini
of this section will illustrate both of thes:n}f?;t)l;i ~pi§fegr?¢fc1;§
variability of strains and the limits withip which regi(.)na,l strains
of high local value may be useful outside the region in which the
have evolved. y

VARIABILITY oF LiocAL STRAINS

41. The ** Kentish Old Pasture '’ strain of English wild white
clover is a typical and well-known

; example of a regional strain,
showing strongly marked characte

. ristics which have developed
through long-continued response to the influence o

{ environment,
but what is equally interesting and important is that the Kentish
is only  one of several such strains. English wild white clover is
now grown, regularly or occasionally, in upwards of twenty coun-
ties in England, and is known to comprise a number of local
strains, some of which show marked differences in respect of
definite agricultural characteristics. For example, it is now con-
sidered that the wild white clover grown in Wiltshire is as valy-
able for some districts as the Kentish has long been proved to be
for others. The point to be noted is that in so small & geo-
graphical and climatic area as England, the indigenous species of
wild white clover should comprise a number of strains of which at
least two, one developed in the South Fast and the other in the
South West of the area, show strongly marked but differing
characteristics of special value for certain definite conditions of soi]
and climate,

42. In England the Kentish strain hag
tions of moderately high soil fertility,
taller-growing herbage may be fairly
months, the winter period in which
dormant is long. When transferred
appears suitable for soils
high fertility,

developed under condi-
and while competition from
intense during the summer
the plants are more or less
to New Zealand the strain
of low fertility, but if sown in areas of
such as characterise some of the rich dairy lands
in that country (areas where the period in which the pastures are
completely dormant is very short) it will suffer from the more
intense competition in the sward. From the following table,
embodying the results of trials conducted at the Research Station
at Palmerston North, it will be seen that although the Kentish
strain is better than the Dutch and other ** commercial *’ imported
whites (which fall off sharply as compared with the more per-
sistent strains) it is not so successful, under New Zealand con
ditions, as the best among the strains locally evolved.
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i 1 ite clover tn plots sown at
Productivity of strains of white ¢ ‘ .
’I‘herlicsearchyStation, Palmerston North, in November, 1929 :
New Zealand White No. 1 = 100 at each date

{ Production relative to New Zeabmd
White No. 1 at dates specified

4.2.30 10.3.31 29.6.31

e e e . ”
N.Z. White l;'o. 1 13(5) lgg ot
N.Z. White No, 2 . &
Ordinary N.Z. + trace of N.Z. White 97 70

Nos. 1 and 2 - 25 13
Ordinary N.Z., free of Nos. 1 and 2 4 a3 e
Kentish o ” 0.9
N.Z. «“Dutch” type 4 33 oe
Dutch imported 100 5 )
Ladino imported

i trials carried
: Its may be compared with those of : ‘
oul’faétT"{lges:y:‘::yyth. I-)iere again the local strains ofr:;f;tgn;hlzg
, particularly the Kentish, are superior in persisi
le?}‘frei;}p%ited stra,iyns, including the .bes}:‘ New Z?,a,la,nd w{ute, :trég
very much superior to the commercial Dutch * types, impo: ted
mainly from Poland. The New Zea,la,ng str:ﬁn ch:ugls%s l?trllt 121 -
i iti i i than the Kent:i
mediate position, being less persistent ) ot b g
i e ' ' However, just as in New Zealan
persistent than the ‘* Dutch ' 3 e e
tish strain may have a special sphere o 1688, 8C
gisf ?bgl;s:wyth tria?;s the New Zea.la-n%r szra,m has ﬁ;gﬁns ;(1533
lity, i.e., abundant yield in the first years, w
;fa(i;e i%u?/;lgable, under English cond}nons, fo'r, short leys. ror;
spite of their lack of persistence, the Dutch ** whites are,

" short leys, frequently preferred to the English indigenous strains,

i i The best New Zealand

1 1 bundant in their first year. . _
;:xl};g; a:z 1?1:: ¥T)ther hs,nd,f ig in caom_pa?s:ng ovgtlithyitelllg gz?ltxgll] tlif;

ivel: big leafed, and give _
i:{rm: elya:Ob‘%eaﬁgve 1ngaen informed, on good authority, that there
is 1o v hite clover of commerce which, under suitable conditions
in 1:; WUnited Kingdom (and also in certain parts of Australia),
;?ill xformally surpass the certified New Zealand strain in the first
year of growth.

. 11 known regional strains are Montgomery late- ,
il %o:riiworgghe:kxgr and New Zealand Hawkes Bay rye-grass.
Bfontgoxgeryv ved clover has been tried in New Zealand and has

_msintained its general characteristics. From a

piig‘ne to win t er dormancy and winter burn than Ot‘her $¢ 13% 1
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types imported from Canada, Russia, S

. . . ? b d 3

is considered possible that under New ZZ:laerﬁl ac[:)(gld(;u?;g;allyh' kllt
a high-

producing type may ultimately b
Montgo n;)ery strain.y y become segregated out from the

45. On the pastures in the Hawkes Bay distri '
a strain of rye-grass has been e\?cflwz(é} gll?itéLCtjgt New Zealand
demand locally. Certified seed of this strain is als flin yery high
among Australian farmers, who prefer it to un -2 t'rflidmg favox'lr
spite of a price premium of 50 per cent. In the %r';eed seed In
the indications are that in leafiness and persistencm'td' Kingdom
to the ordinary British commercial, but inferior t: 1 ;s o from
old pastures in Kent. The supply of this Kentish sta ain o, rom
ever, small, and the local demand for it is increasilfgm 18, how-

VI. THE PLANT BREEDER

46. From the examples discussed 1 eoo] : o
clear that regional strgins, though otl'ngil:t f‘»?;‘lafgm}i\?:cmof} 1t 1s
:angve gt usefulness. .In their own locality they are’ great] a umt.ed
o ordinary oommercml seed, whether imported or loca,l%r i eing
I‘n a new environment they may, under favourable cg (igr fons,
retain much of their superiority over other imported o
will be inferior to strains of a similar general chara,ctie ed, but
have been locally evolved. Their progress in the new . W'hICh
ment depends on the combined operation of three factor -e'?glmn'-
and cluna‘t_e of the new country, the farm manage S e sol
employed .1n‘the ﬁelds sown for seed production aidmt?krlm there
of typgs within which the strain was stabilized in it,s origi t;}:‘ange
In this last factor lies an opportunity for man to imgl;1 o e
nature. The narrower the range of types, the greater tlk)1 OV? upon
of the strain and the wider the limits of its usefulness e]SBI&blht'y
ficial selection and hybridisation, not only may the rang y art-
be _n@rrOWed, bup their balance adjusted in a desiredged'ot fybes
This is the contribution of the plant breeder. trection.

47. Strain improvement is now being carried o
of stations in the Empire. Even in g(r:()untries vlvlfleiz ac‘asrtl;tl)lllil?gr
ment of species is still the major task, plant introductioﬁ s(i
strain selection are practised concurrently, and important e
mic results have already been achieved. In Canada for in ioono-
pedigree strains of alfalfa, timothy, awnless brome gras ’ arlllge,
melilot and broad red clover have been developed th%u kg’ et
(I)El)i\l sma,g quantlt'ies of ‘t_he selected seed have ,been %rogzczgt
begingz; . iaél:n;il;e:il yadgl;t;on todthe .':vl;:)rk on regional strains 8
egi | n rade wi lan i in
%n;llar to those adopted at Aberystwyth. pIn tj&l?srti;%il:g st?rz,' lme;

lmmera rye-grass and phalaris tuberosa have reached a f&?:h:r
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tage. The Wimmera rye-grass is already on the market, and
irrangements for the commercial production of the phalaris

uberosa have been made.

48. Australian experience also affords some interesting examples
»f the useful part played by strain selection in the work of plant
sstablishment. Thus for some time the endeavour to establish
subterranean clover on the Adelaide plains was unsuccessful. The
type sown was & fine leafy type which had been found suitable
snough for the hill districts, but on the plains it failed to persist.
Then some seed was obtained from Western Australia of a type
which matures four or five weeks earlier than that commonly
grown in Qouth Australia. The early type, maturing before the
ond of the wet period, was able to set abundant seed, and a strain
was obtained which will grow in areas with a sixteen inch rain-
fall, thus rendering the establishment of subterranean clover in

the lighter rainfall country a relatively easy task.

49. The early maturing stralp, however, produces more stem in

proportion to leaf than the late maturing type, but as earliness and

sidered to be inherited characters, there 1s ground

leafiness are con _ .
for confidence that the genetical work now in progress will succeed

in combining both properties in a single strain.

A similar difficulty in establishing New Zealand Hawkes Bay
rye-grass on the Adelaide plains is being met by selection of plants
showing survival value. 1f a few acres on the plains are planted
with single plants of Hawkes Bay rye-grass, there may be, under
extreme conditions, & mortality of between 40 to 60 per cent., but
it is expected that by celection from among the surviving plants
a strain will be evolved which will be suitable to the local conditions.

QCOPE FOR BRED STRAINS IN THE UniTED KINGDOM

50. The position in the United Kingdom—where plant breeding

is directed mnot towards the establishment of gpecies but to the

improvement of existing strains—may be illustrated from the work

carried out at the Welsh Plant Breeding Station at Aberystwyth.
In broad outline, the position as revealed by this work may be
summarised in the following propositions :—

(1) Practically all the ordinary herbage seeds of commerce
represent hay types. Any good regional strain based on a
dominantly pasture type of an important species is a first
advance on the commercial seed.

(@) Investigation has shown that even the indigenous and
regional strains, such as English perennial rye-grass, cocks-
foot, wild white clover and Montgomery red clover, or New
Zealand (Akaroa) cocksfoot, perennial rye-grass and white
clover, though much superior to ordinary commercial seed, are
themselves capable of great improvement.
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51. As the iminediate aim of the herbage plant breeder is to
eliminate the less desirable members of any given plant population
with which he is confronted, absolute purity in the strict genetic
sense is not essential. Plant breeding, even by simple methods of
procedure, 18 inevitably a matter of years, but although the results
of advanced genetic work and hybridisation may go beyond those
of simple selection, the plant breeders, who are in close touch with
the farmers they seek to serve, have recognised that valuable im-
provement can be effected without waiting a score of years until
they have reached an ideal standard of excellence. Results of
practical and economic importance are achieved as soon as a straln
is produced which, even if not absolutely *‘ pure,” varies within a
range of types which are themselves both valuable and few.

52. Very briefly, the procedure employed, in its simplest form,
is as follows. After the preliminary but very important stage of
collecting regional strains, about 500 plants of each strain are
planted out and in each case, if the population as a whole is
acceptable after examination, and few or no undesirable forms
appear, some 200 of the best plants are selected for isolation and
breeding in greenhouses. A batch of 500 plants of the resultant
generation are similarly planted out, and if they are generally
satisfactory and conform to the parent range of types, 200 plants
are again selected and isolated for breeding. If the next genera-
tion again proves satisfactory, the process of simple selection and
breeding is considered complete. Each generation is meanwhile
subjected to small-plot trials, and if the second generation satisfies
these tests, a plot of about one acre is sown for seed production.
The seed of this third generation is then tested in plot trials at a
number of centres, after which it is tried out against other strains
which have been bred in a similar way, those which show the best
promise being accepted for multiplication and release. These com-
petitive trials, in which the strains are tested for persistency in the
sward, are continued for at least four years.

It will, of course, be understood that this description is a sum-
mary of the simplest form of procedure. Even these simple
methods involve a complicated technique in respect of plot lay-out
and plot comparison, while in many cases the whole procedure is
of a much more elaborate nature.*

ILLUSTRATIONS OF PROGRESS MADE

53. As illustrating the progress made, we give in the table below
the results of several trials with strains of perennial rye-grass,
cocksfoot, timothy and meadow foxtail, in which the relative per-
sistency of the strains is tested by the number of tillers per unit
of area in small plots grazed by sheep. It is to be understood

* Detailed accounts of technique are given in Bulletina 3, 7, and 11 issued by the

Imperial Burean of Plant Genetics (Herbage Plants), Agricultural Buildings,
Aberystwyth, Wales.
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that the four groups A, B, C, and D are distinct from one another,

i i les are
i essive stages of the same trials. These examp. ,
:&d lllla?:es%cec;n inform%d, typical of a mass of data showing the

same general trend.

Plot trials illustrating the Comparative Persistency of Cpmmercial
and Indigenous Strans as indicated by the number of tillers per
unit of area in pure species plots under grazing

Relative Tiller
Tillers per Growth, with
2} sq. feet Commercial
= 100
(A) At the end of 2nd Harvest Year
Perennial Rye-Grass Lolo 246
’ i digree ) K
%t:gllgllx ﬁdigenous, from Kentish old 774 188
astures
Or?iina.ry Commercial 411 100
Cocksfoot .
i i : t train 833 259
Station pedigree : Ll);'syure 8 . s 280
’ 9. .
Da.;ﬁsh commercial 321 100
(B) At tl;e end of 3tdéiarvest Year |
Perennial Rye-(rass e85 501
tation 00
?\Tev;oZesl,)?h(xlllgrz Hawkes Bay 272 i(])g
British Commercial 2?8 0
New Zealand (South Island)
EC) At the end ;)f 4th Harvest Year
’ Perennial Rye-Grass - -
Station pedigree 85 288
Commercial
Cocksfoot ) 515
Station pedigree iliﬁ . 518
Commercial
(3) At the end of 5th Harvest Yeoar
Cooksfoot =~ 21
Station pedigree ggg 41
New Zealand e 185
Commercial
Timothy 3 » 350
b e % |
mme! ‘
Meadow Foxtall . . 000 0
e m ' 158 100
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54. With all due allowance for the inadequacy of a numerical
statement (and the figures do not necessarily exaggerate a
superiority which has to be seen in the field to be fully appreciated)
there can be no doubt that these are very striking results. They
lustrate once more the superiority of regional strains, both im-
ported and indigenous, over the ordinary seed of commerce, and
they show that the plant breeder’s strains may be superior even
to the indigenous regional strains, but what at once arrests attention
is the disparity between the two extremes—i.e., the breeder’s
strains at one end of the scale, and at the other end the ordinary
commercial seed which, it is to be remembered, is still the principal
source of supply for the farmer.

55. The quality under test in these trials was persistency. Farlier
in our report (paragraph 10) we referred to the importance of the
palatability of the herbage as one of the factors affecting the inter-
relation between the herbage problem, in the narrower sense, and
the problem of management. Palatability varies between species
and species, and between strain and strain, and is also affected by
position (e.g., wet or dry patches), season, and intensity of grazing.
Indigenous or breeders’ leafy strains may be more succulent than
the more stemmy commercial strains, but on the other hand the
commercial strains of some species may be more palatable, in the
first period of their relatively more rapid growth, than the slower-
growing leafy strains, though these leafy strains will retain their
attraction when the commercial strains have become unpalatable
owing to cessation of growth or other causes,

56. The problem is complex, and systematic investigation of it
has hitherto been confined to small-scale trials with sheep. The
whole problem, however, can be regarded in two ways. The object
may be to establish a scale of palatability, or consideration may be
given to the effect of palatability on the maintenance of the sward.
The more palatable the species, the more heavily it will pe
" punished "’ by the grazing animal. The most striking example is
that of timothy. It has been observed in palatability trials that
frequently the sheep will almost completely defoliate the timothy
plots before turning to other species. The practical bearing of these
preferences upon the herbage problem is that the more palatable
the species the more important it is for the farmer to use high-
quality strains (whether produced by the plant breeder or regionally
evolved) which, on account of their greater persistency, are better
able to withstand hard grazing.

57. A number of strains bred at Aberystwyth have now reached
or are approaching the release stage. The species involved include
Italian rye-grass, perennial rye-grass, timothy, cocksfoot, meadow
fescue, tall fescue, red fescue, sheep’s fescue, meadow foxtail,
smooth-stalked meadow grass, sweet vernal grass, Yorkshire fog,
broad red clover, late-flowering red clover and wild white clover.
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g tabl rennial rye-grass, timothy, cocksfoot,
irﬁloztzgﬁtatlisefis’ n?gadovg] gfass and r‘Zulhe clovers, several distinct
strains have been bred, each spec_ia]]y adapted for one of the
several purposes for which the species r;my b(la (lilsed. t "

rai released to the trade include a pasture strain
of T{iﬁ:j;{};ﬁxs;&ﬁ};gy an intermediate or pasture-hay st(rigltx;l_ of
cocksfoot, a pasture-hay strain of meadow fescue, and four 1ts inc
strains of timothy, ranging from the hay type to the extreme

pasture type.

omic effect of the plant breeder’s productions in
otliil g?l?is?fcs)ﬁch as Marquis Wheat, Whic’h added _100,000,000
acres to the Canadian Wheat belt, or Fa}rrer s Federation Wheai.;,
which doubled the potential yvheat-growmg area of Australia—is
now a commonplace. Relative to the work on cereals, plant
breeding with herbage plants 18 sfmll in 1tg m.fa,ncy,' but the work
is now widespread and likely‘to increase in intensity. The con-
tinued improvement in the varlous.herbage specles Whlqh cgnstltutg
the sward and form the raw material of grassland farming is bpun
to have a cumulative effect, and the results already _achleved
suggest that the contribution of the plant breeder to the improve-
ment of grasslands may eventually be comparable with the
assistance given towards the improvement of cereal crops. How
long the time-lag between experimental aqd general results may
pro:re to be, it is impossible to say. but it cannot, we fear, be
shortened unless administrators, traders and farmers watch care-
fully. the progress of experiment, and are prepared to adjust trading
conditions to the particular requirements of the problem.

ITIONS OF A WIDER USE OF PEDIGREE
VII. THE COND SEED

(A) THE MAINTENANCE AND GGUARANTEE OF STRAIN PURITY

i m questions connected with grassland manage-

mei?t' ?ﬁgt;ra(’)%ai:g:oof x%aintaining the purity of herbage seed and
f ,uring its widespread use are from the nature of the case more
2or?fclicg,ted than those usually occurring with cereals. A new
strai% of wheat suited to a tract where wheat could not hitherto
be grown with profit, will be taken up more rapidly and its
multgiplication and supply much more easily organised than can be
expected in the case of herbage seed. Pastures are frequently
wn for a number of vears, and large compact areas do not fall
tggobe sown annually. Results, t_hough real, are often not imme-
diately apparent. The precautions required to ensure gtea,dy
supply of seed true to type are greater. The be_neﬁts obtainable
frgm the use of superior strains are more easily obscured by
differences in management, for a fg.rmer may manage poor herbage
well or good herbage badly. Again, as pastures are usually sown
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with mixtures and not with a single herbage species, the general
improvement resulting from the inclusion of one improved com-
ponent In a mixture is not so obvious to the view as it is when
the whole field has been sown entirely with the improved com-
ponent. It is admittedly the aim of the herbage plant Investigator
to improve the seed of every component in a mixture, but though
that aim may be achieved, it is impossible to ensure either that
Improved strains of all species will become available at the same
moment of time, or that when available, they will be the sole
constituents in the mixtures used in the field.

60. The step from research to practice is thus likely to be
difficult. To enable it to be taken it has been found desirable in
many courtries to supplement the effort of the research worker and
the far-sighted trader and farmer by administrative action,
adjusted in each case to local conditions. The achievements of
science in other branches of agriculture have rendered both the
farmer and the trader more alert than formerly to watch the results
of research and to profit by them, and in most Empire countries
the agencies for bringing such results to their notice have been
improved and strengthened in recent years. This awakening of
interest should make it easier in the future to introduce such
further measures, as may from time to time be found necessary and
practicable, to ensure the supply of improved seeds.

INaDEQUACY OF REGULATIONS BASED ON GGERMINATION CAPACITY

61. It is somewhat of a paradox that the ordinary farmer, who
1s careful enough in the purchase of other commodities which
form the stock and raw material of his business, has in the past
been less anxious, and also less able, to discriminate in the pur-
chase of herbage seed. For many years the traditional practice
was to purchase on appearance, which in the case of herbage seeds
1s an altogether inadequate criterion. Apart from the slmost
microscopic size of the seed, the danger of judging from appearance,
as distinct from origin and variety, may be illustrated by two
examples which have been brought to our notice.

(@) A parcel of foreign red clover, which consisted of
perfect-looking seed, plump, clean, and good in colour, proved
after sowing to be practically worthless for the particular
district in the United Kingdom for which it was supplied.

(b) A parcel of commercial rye-grass seed from an Empire
country,, which on appearance was perfect seed, and which
was very cheap in price, proved on sowing to be quite useless,
and all the money and time involved in the purchase and use
of it was wasted.

62. Partial remedies have been sought by regulations in some
cases providing that imported seeds shall be stained so as to be
readily distinguishable by the purchaser (see Appendix C) and in
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others providing that all herbage seed must be tested for such
specific qualities as germinating capacity and freedom from other
seeds, and a declaration of the test made on sale. As an example
of this kind of control we have given in Appendix A an account of
the regulations in force in the United Kingdom. Without in any
way detracting from the value of such regulations (and in the
United Kingdom regulations that whlch' provides for a decl.aratlon
of the country of origin has been mentioned to us as particularly
valuable) their limitations must also be recognised. Tt is felt that
while giving the purchaser a much needed guide and guarantee
in respect of certain qualities, they may tend to place too much
emphasis on standards of purity and germination, The percentage
of germination, important as it is, is of value chiefly in comparing
like with like : e.g. two parcels Of‘the same variety of seed having
a common climatic origin and destlngd for a common climatic area.
Tt is more useful, that is, in comparing two parcels of Essex broad
red clover than in comparing Fssex broad red with Italian red
clover, or in comparing Essex broad red with broad red grown
in other parts of England. In sho?t, seed testing as sp(_:h does not
emphasize the significance of strain and local suitability, which,

as we have seen, is of primary importance.

CERTIFICATION

63. It has indeed become evident, as a result of practical
experience in several countries, that thp growing recognition of the
importance of strain in herbage seed involves a f,urther degree of
control, designed to ensure that at the producer’s end the,stock
shall b’e maintained true to type, ffmd that at the consumer s_end
the farmer shall have greater cfarha,mty that the seeq he buys is of
the character and strain best sul.ted fpr his local requirements. '.[_.‘he
methods adopted to achieve this ob]ect usually mclgde inspection
and registration of the seed-producing fields on an l}lgtoncal basis,
registration of growers, and inspection and certlﬁcapon of the s._eed
crop. In Appendix B of our Report we have given a detailed
account of the certification schemes at present in operatlop in the
United Kingdom, Canada and New Zealand, and also of the

'Swedish organisation which several witnesses in our enquiry have

g , m among foreign systems as being worthy of specia}
;ﬁfﬁiﬁugﬁwlaﬂy gvith reference to the distribution of breeders

strains.

stages in the estublishment of any scheme of
ceftéi‘ﬁczilaligne:?ey nec;%sa.rily slow. In the case of regional strains
(which are the result of the influence of environment over a number
of years) the first step is an enquiry info the history of the field
and an inspection of the crop. Experience has shown th@t it is
usually necessary to follow this with a growing-on test of samples
taken from the field, since age alone has been found an inadequate
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criterion. At least one year is therefore required for the proceas of
registering the grower and the field. Some schemes, as for
instance that for wild white clover in the United King’dom at
present stop at this stage. The more developed schemes inciude
regulations for the inspection, sealing and certification in situ of
the crops subsequently harvested from the repistered fields
Although this provision for the sealing of bags i;volves furthel:
organisation and some expense, it is of real advantage to growers
traders, and consumers, as an aid in establishing confidence and
promoting the free movement of the produce, particularly where
any appreciable proportion of the seed is grown for export.

SIGNIFICANCE OF THE SUCCESS OF CERTIFICATION IN NEw ZEALAND

_ 65. The practical value of registration and certification is
illustrated by recent experience in New Zealand. In the South
Island, where perennial rye-grass is often sown in the autumn and
Iiagx‘ested in the following year, the effect of short-rotation con-
ditions has been to intensify the defects of the commercial type
In other parts of the country, e.g., in the North Island generall);
and notably in the Hawkes Bay district, permanent-pasture con-
ditions have favoured the more leafy and persistent members of an
originally very mixed population. In these districts there has thus
evolved a definite strain which, in New Zealand at any rate, is
altogether superior to the ordinary commercial seed. As in ’the
case of white clover, steps have been taken to locate the areas in
which the high quality strain is found, and to develop and safe-
guard supply by means of registration of the fields and certifica-
tion of the seed. The results have been very encouraging. The
acreage producing the desired strain has increased from about
2,000 acres in the season 1927-28 to over 20,000 acres in the season
1932-33, and it is expected that within a few years the only
perennial rye-grass seed harvested in the country will be this
certified New Zealand strain.

66. The successful development of Hawkes Bay rye-grass under
the certification scheme is of interest to other centres of large-scale
seed production in the Empire. One in particular has been
suggested to us as being especially favourable ground for some
s%mﬂar scheme. In Northern Ireland, which is the most important
single producer of perennial and Italian rye-grass seed in the world
(the annual output being about 25,000 tons), the Ministry has
under consideration an experiment in growing-on pedigree strains
of rye-grass from seed to be supplied from the Welsh Plant Breed-
ing Station at Aberystwyth. Numerous trials are in progress
whlph are designed to give the local interests concerned an oppor-
tunity of seeing demonstrated on a considerable scale the qualities
of these improved strains as sward-formers and seed-producers.
Should the experiment further serve as a starting point for the
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establishment of a certification scheme, under conditions guarantee-
ing a regular renewal of the parent stock seed, the experience of
New Zealand suggests that the whole of this highly important
seed-producing area should ultimately derive practical benefit from
the scheme.

THREE IMPORTANT FEATURES IN DEVELOPED CERTIFICATION
ScHEMES

67. In the cours¢ of our enquiry, witnesses have emphasized
certain particulars which in their opinion are of special importance
in a developed scheme of certification. All such schemes must in
practice be to a great extent determined by local conditions, but
the points to which witnesses have drawn our attention are, in fact,
for the most part covered in the Canadian regulations given in
Appendix B.

(i) ISOLATION

'68. The first is the problem of isolation. Grasses and clovers
are cross-fertile, and if seed crops of selected strains are to be kept
true to type, stringent precautions are necessary to prevent con-
tamination by pollen borne from neighbouring strains either by
the wind in the case of the grasses or by bees in the case of the
clovers. The smaller the area the greater is the risk. Preliminary
results from experiments in the technique of isolation indicate the
need not only to ensure that isolation areas shonld be as large as
possible (it is not desirable that any one grower should grow more
than one strain of the same species unless the fields in question are
isolated by a wide margin of safety) but also to ensure that all the -
plants within the isolation area should as far as possible come into
maximum flower together. It is to some extent an advantage
that the pedigree, or breeders’ ‘‘ pasture,”” strains of most grasses
flower later than the ordinary commercial types, and it is con-
sidered that precautions based on a knowledge of these physiological
factors may prove as useful as those based on spatial isolation.

(ii) FTREQUENT RECOURSE TO PARENT STOCK SEED

69. Another problem is that of ensuring a sufficiently frequent
recourse to ‘‘ foundation stock ' or ‘‘ mother seed.”” Here a
difference is to be noted between regional and breeders’ strains.
In the case of regional strains, so long as the registered fields are
not harvested for seed at too frequent intervals, seed crops may be
taken repeatedly. It is, however, generally agreed that regional
strains cannot with any safety be grown-on more than once (and
even so, only in very carefully selected areas), a precaution which
limits multiplication of such strains for seed production purposes,
in any new area, to one crop. In the case of breeders’ strains on
the other hand, while it is considered undesirable to take more
than two seed crops from any one stand, there is this important
advantage, that if the strain is sufficiently ‘‘ pure '’ and the
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growing-on areas well cleaned and isolated, it is considered safe
to grow-on twice. By twice growing, under skilled supervision,
the quantity obtainable would be, we are told, in the case of the
clovers about 30 times, and in the case of some grasses about 80
times the quantity of the once-grown seed. Thus if the area under
the original seed be adjusted to the demand and to the species
concerned, the possibility of multiplication is much greater than
is practicable with once-grown regional strains.

70. It must, however, be recognised that in spite of cleaning of
the so0il and isolation, there is always a risk, in the early stages of
establishing a new strain in any area, of contamination from seed
already present in the ground sown with the new strain, and con-
sequently growing up spontaneously "’ with it. The degree of
safety, therefore, with which a twice-grown crop, or a second cro
from a once-grown stand, can be taken, must depend on the degree
in which the area concerned has been gradually “ impregnatgd !
with the new strain. ‘‘ Impregnation ** is attained by a succession

of single crops each taken from fresh sowings with mother seed
of the required strain.

(iil) PERIODIC RE-EXAMINATION OF CERTIFIED FIELDS
71. Earlier in our Report (paragraph 39) we drew attention to

the deterioration of strain consequent upon too frequent cropping. -

Although the extent of such deterioration would be reduced in
proportion as the range of variability is narrowed, the risk remains
even with bred strains, which, although more homegenous than
either ordinary or regional strains, are nevertheless themselves not
absolutely pure in the genetic sense. For this reason, if for no
other, it is desirable that any scheme of certification should provide
for the periodic re-examination of fields which have been registered
for the seed production of any particular strains, as well as for
a differentiation in the certificate for breeders’ strains between the
first and subsequent crops from any one stand. In the opinion
of some authorities, the second crop from a stand of once-grown
seed should be designated ‘‘ twice grown,” even though no re-
seeding has been involved.

(B) Locan Surrry

72. The supply of improved strains of seed—whether regional
or breeders’ strains—presents practical difficulties. In the case of
regional strains, though the quantity of mother seed available is
larger than that of breeders’ strains, it is inadvisable that regional
strains should, for seed purposes, be grown-on more than once,
even in the country of origin. It has been suggested that the total
supply might be increased if the once-growing of such seed could be
made & regular link in the chain of supply. Farmers, however,
whose interest in these regional strains has been aroused, naturally
seek the original mother seed, and are prepared to pay for it. It
is difficult to see how that desire can be prevented without measures
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of control difficult both to justify and to administer ; but even if
once-growing of the bulk of the mother seed available became the
accepted rule, the supply of many, and indeed of most, of these
regional strains must always remain limited.

NEED FOR SEED FARMS ATTACHED TO, OR UNDER SUPERVISION OF,
RESEARCH STATIONS

73. While the multiplication of the seed of regional strains is
thus restricted, the veservoir of mother seed, small as it is in com-
parison with the supplies of ordinary commercial seed, is consider-
able. In the case of breeders’ strains, on the other hand, the supply
of mother seed is in the nature of things very small at the outset,
but the possibilities of multiplication, though still limited, it is
true, are nevertheless, as we have pointed out in paragraph 69
above, greater than they are with regional strains. We have indi-
cated in sections V and VI of our Report the grounds for our belief
that it is on the development and distribution of breeders’ strains,
such as those produced at Aberystwyth and similar stations else-
where in the Empire, that the greatest measure of improvement
in the seed available for Empire grasslands will ultimately depend.
1f this belief is justified, it follows that in the near future the
problem of organising an increased supply of breeders’ strains up
to the point where they are released to the trade for sale to farmers
will be one which will call for the united attention of breeders,
seedsmen, farmers, and agricultural departments.

74. The problem is masked for the moment by the fact that the
official plant breeding stations are for the most part only just
reaching the productive stage. The strains selected for release are
still few in number, and although much superior to commercial
strains, are nevertheless not regarded by the plant breeder as his
last word on the species concerned. In his eyes they are still
experimental and preliminary to further achievement. Part of the
experiment is their multiplication on a large scale under varied
conditions. Hence the Aberystwyth station, in considering the
terms upon which the selected strains should be disposed of to the
trade in the seasons 1931-32 and 1982-83, took the view that the
immediate object, both for the station and the trade, was to enable
these strains to be grown-on and tried out under the most varied
conditions, even at the sacrifice, on the part of the station, of
measures of precaution and control. At this stage it was for
Instance considered unnecessary to stipulate how soon recourse
should be made to mother seed, since before any.appreciable damage
could' result from too frequent growing-on, the strains in question
would, it was expected, be superseded by later and improved pro-
ductions of the station.

75. The situation, however, will be very different when the
herbage seed products of the plant breeding stations become more
stabilised, and when the object to be attained in organising the
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multiplication of the seed is not, as at present, partly experimental
(as a large-scule test of the strains) and partly educational (as a
large-scale demonstration to stimulate the interest of farmers), but
the wider economic object of providing a supply of true-bred seed
of the best strains in quantilies sufficiently large to have an appre-
ciable effect on the pastures of any particular country as a whole.
In the United Kingdom, for example, the leading seedsmen are
careful in selecting the farmers who grow-on by contract, and in
inspecting the crops during the vegetative period and before pur-
chase, but to ensure a general and uniform supervision of the pro-
duct of the plant breeding stations during the growing-on period,
something more is required than dependence on particular firms,
who In any case acconnt for only a part, albeit a considerable part,
of the trade. In the first place the acreage under the direct con-
trol of the plant breeding stations, both in their immediate neigh-
bourhood and in selected localities elsewhere, needs to be very much
increased, so that the quantity of station-grown stock seed can be
ruised to an amount adequate for the requirements of agriculture
in the country concerned. In the second place, it is desirable that
means should be devised between the plant breeding stations and
the trade, with the possible assistance of agricultural departments,
to enable the plant breeding stations to exercise a more effective
control over the growing-oun of station-produced strains, by and
for the trade, for seed production purposes.

76. In the case of the Aberystwyth strains, both supply and
demand are still a matter of small quantities, but it is significant
that in the season of 1933 the demand for the station’s strains of
timothy was ten times, and the demand for the station’s strains
of cocksfool and rye-grass was fifty times, greater than the avail-
able supply. For a few seasons it will probably be no very difficult
task to remedy this disproportion, which is, after all, incidental to
the early stages in public recognition of a new product, but when
that recognition brings with it a move general demand, the problem
will be less simple. Ultimately, unless the amount of station-
grown stock seed can be gradually increased to a quantity sufficient,
after being once-grown or, at the most, twice-grown elsewhere, to
meet the annual needs of farmers, one of two results follows.
Kither the amount of pedigree seed available for local consumption
will not suffice to have any appreciable effect on the pastures as a
whole, or, if supply is increased by growing-on from stock seed
more than twice, the increase in quantity will be obtained at the
expense of strain purity. Tn either case, much of the time, raoney
and effort expended in producing the strains will have been wasted.

THE SWEDISH EXAMPLE

77. A comparison of the schemes described in Appendix B of
our Report will show that provision for the needs and difficulties
discussed in paragraphs 75-76 above is a distinctive feature of
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the Swedish organisation. Not only does the area under the
direct control of the plant breeding institute in the neighbour-
hood of the central station at Svalof exceed 2,500 acres, but the
bulk propagation of the sclected strains (which is carried out as
a monopoly by the General Swedish-Seed Company over a total
acreage of some 30,000 acres in various parts of the country) is
conducted throughout under the supervision and control of the
institate. This close collaboration between research worker and
trader is, in respect of the detail (and particularly of the trading
monopoly), a result of local conditions which may not be practic-
able In Empire countries, but in respect of the end pursued and
attained, the Swedish system affords an instractive illustration
of what is already being done to deal with the breeding, main-
tenance, propagation and distribution of pedigree seed as a single
problem.
(C) Price

78. Reference to the price catalognes of leading retailers in the
United Kingdom shows that in the 1934 season, superior leafy
strains were listed at prices between three or four times higher than
those of the ordinary commercial seed. In the case of perennial
rye-grass, the indigenous seed saved from Kentish old pastures was
histed at 1s. 4d. to 1s. 6d., and certified New Zealand Hawkes
Bay at 1s. compared with 51d. a pound for the ordinary commer-
clal seed. Similarly, New Zealand certified Akaroa Cocksfoot
at 1s. 6d. compares with 9d. for ordinary Danish commercial.
In the case of white clover, the price for wild white from Kentish
old pastures was 6s. to 6s. 6d., or if *‘ once grown ™, 4s. 6d. fo
5s., compared with 1s. 8d. to 2s. for imported commercial white,
while the New Zealand certified strain was listed at 4s. and
English wild white saved from counties other than Kent at 4s. 6d.
to bs.

79. Part of the disparity is accounted for by the low level of
wholesale prices ruling in recent years. In 1933, for example,
Danish Cocksfoot at 20s. a cwt. stood at a level which, we ware
informed, was below the cost of production, and although in 1934
it has recovered to 40s., this is to be compared with what the
trade would regard as an average or ‘‘ normal ”’ figure of 56s.
Nevertheless, while recent prices for the commercial seed have
been abnormally low, owing to the world depression, and are
already showing signs of recovery, the disparity is partly due to
relatively short supply and high cost of production of the superior
strains.

IMPBdVEMENT IN THE SEED YIELD OF SUPERIOR STRAINS

80. The high cost of production is attributed to the fact that
by their nature the leafy strains are ‘‘ shy seeders’’, and the
grower gets a smaller seed crop per acre than he would with the
commercial types. While there js no doubt either of the principle
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or the factZ there does seem to be
degree of difference in seed yield n

times taken for granted. In the experienc :

seed, yield from leafy strains is rarvelypxioro ’31:15 sgléle()rg:ﬁ;v;l.%fttlﬁz
of the yield one would expect from * commereial * seed of the
same species.  That this need not necessarily be so, can be seen
from the following table, in which the range of seed y,iuldq recorded
in three foreign countries is given side by side with tl;e records
of sced crops from pedigree seed produced at the Welsh Phn“u
Bre{fdmg St.amon, Aberystwyth, and grown-on under sul;ervisi:)n
by farmers in Montgomeryshire, Shropshire and Herefordshire ir;
the seasons of 1931 and 1932.  The wide range noticeable in the
Continental figures itself indicates the difﬁcfﬂtv of establishing
an exact comparison, but it may be said that the yield from thz
Abe;ystwyth strains compares not unfavourabljr with those
obtained in foreign countries, where growers are specialists in
seed production, and the types grown are hay-types, and, as
such, likely to be more prolific in seed than the pedigrée strains.

ground for believing that the
eed not be so great as is some-

Seed Yiclds in lbs. of Cleaned Seed per Acre

Range of Averago Yields in 3
Foreign Countries

|
— i Aberystwyth
i

orai — Czecho-
strains | Germany ’ Slovakia Hungary
S I N R
e | High l Low | ngh‘ Low | High | Low
Perennial Rye-Grass 453 (a) 460 | 400 | Lo56 . 435 | 600 | 300
,, ) 795 (b)
Cocksfoot 640 (c) 640 1 240 1 436 | 176 | 450 | 225
I H 422 ((l)
Timothy 501 (3) 800 | 240 | —
| 2 - 460 | ¢
" 460 (a) 20
i 464 (d)
Mead@:w Fescue I 432 (e) 800 | 240 | 704 | 352 | 600 375
Red Fescue 487 480 | 160 498 | 249 | — —
Sheep’s Fescuo 469 — - — — 525 | 300
Smooth Stalked Meadow 221 j 660 [ 120 | — — 225 | 120
{irass

Nore (1) For the Aberystwyth strains, (a)= pasture type, (b) = huy type,

{¢) = hay-pasture type, and (d) = extremo pasture type :
Appendix D). I ype (sec Table {9 in

(2) Tho figures for the foreign countries arc taken from a Report of

Mr. Gwilym Evans, B.Sc., Seed Production Officer, Aberystwyth, on Tour
through those countries undertaken in Juno-July, 1933, Y S

NEED FOR IMPROVED TECHNIQUE AMONG SEED GROWERS

81. Until recently the technique of seed production had not
been made the subject of detailed research in the United King-
dom, but the figures we have quoted not only justify the attention
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paid to it at Aberystwyth but indicate that it is a factor of prinary
importance in the whole problem of grassland seeds, especially if
an attempt is to be made to organise local supplies of superior
strains. There is no stage in the process of raising the seed crop
that does not call for systematic study on the part of the scientist
and close attention on the part of the farmer. With leafy strains,
even more than with ordinary commercial types, success will
depend on the knowledge and use of the right time and method
in sowing the seed, and on the right choice and use of manures,
in relation to species, strain, and environment. No less important,

and indeed decisive in its influence on yield, is the management

of the field after the plants are established. 'This involves a num-
ber of problems of which perhaps those connected with grazing
are the chief as they are the most complex, for the treatment
will vary as between one grass and another, and in general as
between the grasses and the clovers. In the case of the clovers,
the question of grazing is particularly important in those parts of
of the United Kingdom where the time of maximum flowering
does not coincide with that of the maximum activity of the bees,
for spring grazing may to some extent control the time at which
the clover will come into flower.

82. One condition of advance in the organization of local sup-
plies of superior strains will therefore be a more general recogni-
tion on the part of seed growers, both in the United Kingdom and
in those Impire countries which aim at exporting to the United
Kingdom herbage seed market, that seed growing, even if not
a matter for specialists, is a business which requires systematic
attention to the technical and business details. Part of the
success of continental farmers is, indeed, attributed to the study
which they have devoted to these factors, as well as their longer
experience in organising their activities. Similarly, in some parts
of the Empire which are otherwise well suited for herbage seed
production, there is need for the organisation of seed harvesting
and seed cleaning machinery, upon the provision of which future
development must depend. :

83. Nevertheless, even under the best conditions, it is in the
nature of the case that the superior strains, being bred with a
view to leafiness and feed value, are unlikely to be so prolific in
seed as the commercial strains in which leafiness is sacrificed to
seed production. In consequence, the superior strains will be
more expensive to produce and their general adoption in the field
will depend on the degree in which farmers realise that such
strains are ultimately more economical in spite of their higher
prime cost. It is in some ways unfortunate that these strains

will be coming to market at a time when the effects of agricultural

‘depression tempt the average farmer to buy the cheapest available

seed material even against his ultimate interest. At such a time
24760 ) ¢
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he 1s less likely to calculate the economic value of his seed as
being the raw material for the total product of his pastures over
a series of years, and much more likely to consider the immediate

contrast in prime cost between the cheapest and the best.

VILI. THE TRADE IN HERBAGE SEVD BETWREN
EMPIRE COUNTRILES

81. The trade in herbage seed is at present mainly a matter of
temperate climates, and a wide movement in the commaodity is,
at any rate under present conditions, a necessity, [or two reasons.
In the first place scarcely any country is yet organised to produce
in sufficient quantity all the seed required, and in the second place,
seasonal failures in local seed crops might have very serious con-
sequences 1f alternative sources of supply were not available.
Nevertheless, certain countries have come to predominate (in some
cases almost to the extent of a monopoly) in respect of particular
species. Thus Canada produces most of the alsike, Northern
Ireland most of the perennial rye-grass, Denmark most of the
meadow fescue, cocksfoot and rough-stalked meadow grass, and the

United States of America most of the timothy to meet the demand

ol importing countries.

85. The discussion on sirain in sections V and VI of our
Report will have made it clear that from the point of view of
improving the grasslands of the Fmpire the provision, maintenance
and distribution of pedigree strains locally produced and, as such,
more suitable in their own areas than imported seed, is an object
more vital for Empire countries than the development of inter-
Imperial trade in herbage seeds. While, however, endeavours are
being made in many countries to foster the production of locally
grown seed, complete self-sufficiency, even if desirable, is not likely
to be attained. Some movement in herbage seed will always be
taking place, and as more and more attention is given in the Empire
to the herbage seed problem, the question arises whether, with
due regard to the paramount importance of the factors of strain,
climate, and local suitability, the strains now being developed in
some Fmpire countries may not prove a more satisfactory source
of supply for the pastures of other Empire countries, having similar
climatic conditions, than the supplies at present imported from
foreign countries. As an aid in developing the trade in such seeds,
one requisite is a knowledge of the varietics and quantities of seed
required in different Fmpire countries. Unfortunately present
trade statistics do not, except in a few countries, suffice to give
more than a general idea.

LACK OF DETAILED CLASSIFICATION IN EMPIRE TRADE RETURNS

_ 86. From the figures given in a series of tables in Appendix D,
it will be seen that the degree of detail with which herbage seeds
are classified in the trade returns varies considerably between
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one Empire country and another. In the case of Australia and
South Africa, lucerne is the only species separately classified, and
even in the total figures, grasses and clovers are not fully differ-
entiated from other agricultural seeds. In the United Kingdom
returns, the figures are grouped under the two headings of grass
seed and clover secd, and give no idea of the proportion which
particular species, such as red or white clover, lucerne, cocks-
foot, or perenmial rye-grass bear to the total. In the Canadian
returns, the principal species involved are distinguished, but while
the quantities imported are stated in pounds. those exported are
stated in bushels.

87. We are aware that for administrative and other reasons
elaborate classification should be approached with caution, but the
importance of a raw material may be greater than is indicated by
its market price, and the Importance of herbage seed lies not in
the magnitude of the trade carried on but in the part played by
the commodity in the improvement of pastures. It should not be
difficult to revise the classifications in those cases where it appears
desirable, so as to distinguish the principal species of grass and
clover seeds entering or leaving the countries concerned. As an
illustration, we give side by side two lists of headings which com-
petent authorities in Australia and the United Kingdom have sug-
gested to us as affording a useful classification for their respective

countries.

Suggested Classification of Herbage Sced for the Trade Returns of
the United Kingdom and Australia

UNITED KINGDOM AUSTRALIA
Legumes Legumes

Liucerne . Liucerne

Alsike Alsike

Red Clover Red Clover

White Clover White Clover

Other Legumes Subterranean Clover
Other Legumes

Grasses

Perennial Rye-grass Grasses

Italian Rye-grass Perennial Rye-grass
Italian Rye-grass
Other Rye-grasses : e.g.

. Wimmera and Western

Cocksfoot Wolths

Timothy Cocksfoot

Meadow Fescue Timothy

Rough-stalked Paspalum

Meadow Grass Danthonia
Other Grasses Other Grasses
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REviiw OF THE [POSITION IN THE PRINCIPAL KMPIME COUNTRIES
CONCERNED

88. Australia exports subterranean clover, Wimmera rye-
grass and paspalum, and imports Hawkes Bay rye-grass Chewings
N 1 1t1 ' ‘
fescue, red clover (and, in small quantities, other species) from
New Zealand, and lucerne from South Africa. Apart from lucerne

ooy aoa } . v 3 X
to w Ipch we refer again in p(zyagmph 96 below, South Africa has
practically mo external trade in herbuge seed. "T'he figures for
the United Kingdom, Canada and New Zealand are summarized
in the following table. l

| Quantities in Tons

Values in £000
| Average of -3
| | ( t’bl‘l.l&(} of 1928-32) (A verage of 1928-32)

Imports Exports Tmports Exports

Grass | Clover | Grass | Clover | Grass | ¢! }
Seeds | Seeds | Seeds | Seeds Seed: ge(::c,izr égeagz %l::;:

United Kingdom | 9,863 | 3,381 {13,229 | 1,941 | 386 249 | 338

105
Canada, (a) 4,164 | 715 | 184 | 3,380 | 141 53 | 208 34
New Zealand 497 | 213 1,993 | 221| 35 22| 130 2%

‘V(VaV)M;PALIe.Cana(iiun ﬁgur(;s are for fiscal years ending M lst, the expor
h :

ﬂgu‘res, based on a memorandum specially supplied, beingg folfL lt.ze yse}xiti9:t3}lle3§xport

Owing to a change in classification, the average for Canadian imports i I Mg

on the years 1929-32. The Clover figures include alfalfa (lucerne{)) 1 foro baged

CANADA

89. From the detailed figures given in Appendix D, it will be
scen that the Canadian trade in grass seed is almost ex,ltir lm 'tf
the United States of Awerica, which accounts for ‘93 er ec%lntw lo;
th l'.mp()l'ts a.nd 84 per ceut. of the exports. 'l“im})th cis ‘the
[_)rmclpal species unported, practically the whole in'lporty coming
from the United States, except for a small quantity from thz
United. Kingdom and New Zealand. In the case of )t,he clovers
the United States again accounts for over 63 per cent. of the;
exports and 44 per cent. of the imports. In the case of red
clover, however, a considerable share of both iinports and exports
has been taken by Kmpire countries, and, mainly owing to an
unusually Targe supply taken by the United Kingdom in 1932, the
linpire share of the exports of red clover for the quinquenr,lium

1928-32 is over 96 per cent. (See Appendix D, 'Tables 11, 12
and 13.) ’ ’

NEW ZEALAND

90. New Zealand, with a herbage seed crop of 6,500 tons, more
than half of which is rye-grass, is on balance a net exporter of
1,500 tons of herbage seed (Table 14) of which 65 per cent. is
taken by Australia, the United Kingdam and Canada (Table 15).*
Nearly one-third of the export 1s made up of rye-grass (going
mainly to Australia) and a little over one-third is made up of
Chewing’s fescue (a variety much used for golf courses) which
goes mainly to the United Xingdom, Canada and the United
States of America. Of the other grasses, the United Kingdom
takes most of the cocksfoot and crested dogstail, and the United
States most of the Brown Top (Table 17). Nearly all of the
clover goes to the United Kingdom and Australia (Table 17). Of
the imports, two-thirds of the clover seed come from the United
Kingdom, Canada and Australia, while the grass seed imports
are made up of rye-grass from the United Kingdom, paspalum from
Australia, timothy from the United States and cocksfoot from
Denmark (Table 16).

In the total, Empire countries account for about two-fifths of
the imports and about two-thirds of the exports (Tables 15, 16
and 17). Australia alone takes 83 per cent. and the United
Kingdom 21 per cent. of the exports, while among foreign
countries the United States, with 29 per cent., is very much the
largest importer.

UNITED KINGDOM

91. In the United Kingdom, which is the largest market of the
three countries under review, not only are the trade returns lacking
in the detail necessary for a picture of the herbage seed position,
but no exact figures of " production are yet available. In the
account which follows the detail is filled in from information
which, though not statistically exact, is sufficiently reliable to
afford a general idea of the situation.

92. Nearly all the wild white clover, and on an average about
two-thirds of the red clover supplies, are locally produced. Imports
of red clover come from a number of countries, e.g. Canada, Chile,
(Czechoslovakia, France, Germany and the United States of
America. The local production of ordinary white (or ** Dutch **)
clover varies from a third to a half of the supply, the remainder
heing imported, chiefly from Poland, with smaller quantities from

New Zealand.

93. The seasonal variations in red clover supplies are wide, and
the quantity imported ranges from 2,000 tons, in a year when the

* In the season 1932/33, the seed crop exceeded 19,800 tons.
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local crop is exceptionally short, to 100 tons when home supplies
are ample, while in some years exports wmay exceed imports

94. The case of the grasses is different. In respect of rye-grass
and particularly of perennial ryc-grass, the output of Northerli
Ireland, with some adjacent arcas in the Irish Iree State and
also some other areas in Ayrshire in Scotland, makes the United
Kingdom not only a large producer, but also one of the largest
exporters of these seeds. In respect of most other grass seeds
however, with the exception of dogstail and small quantities 0%
coclksfoot and timothy, the Uniled Kingdom is dependent mainly
(and in some cases entirely) on imported seed. More than four-
fifths of the timothy comes from the United States and a similar
proportion of the cocksfoot comes from Denmark. Sweet vernal
grass comes mainly from Holland and Germany, smooth-stalked
meadow grass entirely from the United States of America, rough-
stalked meadow grass mainly from Denmark, meadow fesc’ue from
Denmark, United States of America and Canada, and Chewing's
fescue from New Zealand. ’ €

{)a.. Tt follows that the United Kingdom export of grass seed is
practically confined to rye-grass. A word of explanation is, how-
ever, needed concerning the figures for United Kingdom ix’nports
and exports of grass seed shown in Tables 8 to 10 of Appendix D
On those figures, the imports of grass seed from the Irish Free
State average 3,550 tons und exports to the Free State from the
United Kingdom average 3,600 tons;* but seed production in
Treland is much older than the present political boundaries, and it
appears from information supplied to us in our enquiry that t’he bulk
of the quantities just mentioned really represents imports of un-
cleaned seed into Northern Ireland from adjacent areas in the Irish
Hree State, and imports of the same quun'tity into the Free State
after ** cleaning ”’ in Northern Ireland. Some 3,000 tons 1'nu(st
therefore, be regarded as being duplicated in the [’Inited I{in fdon;
returns, and the proportion of Kmpire grown seed in the total v%/ould
he somewhat less than the figures in the tables imply.

96, In respect of one seed crop—Ilucerne—the United Kingdom
is likely to remain dependent on imported seed, since it is only in
an unusually warm and dry season that it is practicable to grow
lucerne for seed in that country. The local market demand is
chiefly for French seed grown in Provence, and known as Provence
Luqerne, but attention is now being given to seed from South
Africa, where lucerne is an important fodder crop—some 200,000
acres being under cultivation for seed in the census year 1929-30.

* For the same period, the Statistical Department of the Irish Free State gives
thg average annual imports into the Irish Freo State from the United Kingdom as
4,500 tons and the average annual exports from the United Kingdom as 3,200 tons.

The principal varieties grown in the Union are Hunter River and
Tamworth (Australian varieties evolved from a Provence original)
and the DProvence variety raised from seed derived direct from
Provence and known as South African Provence Lucerne.

97. From Table 18 in Appendix D, it will be seen that the ex-
ports of lucerne sced from South Africa are irregular, but in 1931
and again in 1932 the quantity exported to the United Kingdom
exceeded 40 tons. South African Provence Lucerne is already
competitive in price. It 1s therefore more than ever important
that as progress is made in the United Kingdom market, the utmost
care should be taken to maintain quality; and it ig all the more
satisfactory that in South Africa steps have already been taken
to that end. The import of lucerne seed into South Africa is
prohibited except under licence, and a number of regulations are
in force, designed to maintain & standard of quality in the seed ex-
ported. Kvery bag (which itself must be of a prescribed quality
and contain a prescribed met weight of seed) is officially inspected.
The seed is tested, and a certificate of inspection is issued. No
consignment may be exported unless it is sound, and attains a
germination capacity of at least 92 per cent. with not more than
9 per cent. of impurities.

CONCLUSION

98. The foregoing account shows, as might have been expected,
that the existing trade in herbage seed is largely a trade between
neighbouring countries : New Zealand with Australia ; Canada with
the United States: the United Kingdom with the Continent of
Europe. At the same time it also shows that in the case of
particular varieties these confines may be broken, as for mstance
by white clover from New Zealand, red clover from Canada, or
lucerne from South Africa. Similarity of climate, and with it the
foundations of an interchange of suitable seed are not necessarily
dependent on geographical proximity, and almost every kind of
climate is to be found within the British Empire. To areas such
as New Zealand, Northern Ireland, and many parts of Canada,
which are already established as centres of seed production, there
may be added in the near future others, such as Tasmania and parts
of British Columbia where the climate is considered so favourable
that the possibililies of seed production may one day be great.

99. It must however be remembered that, having regard to the
general superiority of the locally grown seed for the pastures of
any particular locality, the main supply of any Empire country
should be this locally grown seed, and the opportunities of other
Empire-grown seed in a given Empire market will lie principally
in replacing seed at present imported from foreign countries. In

every case it will depend on the climatic suitability of the particular
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variety, a fact which renders impossible any general estimate of
the chances of an increased interchange of herbage seed hetween
Fimpire countries.. 1t is however clear, both from the existing
trade, and from the examples of particular cases which we have
discussed earlier in our Report, that apart from general elimatic
simtlarity between any two countries (e.g., New Zealund and
tho United Kingdom) those countries are in the best position to
develop their export trade which in the first place have, by breeding
or natural selection, evolved regional or breeders’ strains showing
strongly marked characteristics and usefulness for special purposes,
and in the second place, have introduced measures of organisation
and control designed to ensure maintenance of type and correct

description, and thereby to establish confidence among purchasers
overseas.

100. 'The general result of our enquiry, however, has been, as
we have emphasised throughout our Report, not so much to show
the existence of a valuable trade into which Empire countries have
immediate opportunities of entry, but rather to show that the effect
of the trade upon the grasslands and their products is far greater
than the monetary value of the trade itself, and that for this very
reason the seed problem demands the closest attention.

101. The primary task therefore is the breeding, maintenance,
propagation and distribution of local supplies, especially of breeders’
pedigree strains. The significance of strain in pasture plants is
now recognised by agricultural authorities and prominent farmers
throughont the world. 1t should not be long before their lead is
followed by the farming community as a whole. When that
happeuns, it 1s to be expected that the pasture-seed trade of the world
will begin to adapt itself to working on a basis of pedigree and type.
In such an event, those countries in which the production and
distribution of herbage seed have been organised on a strain basis
will enjoy a double advantage : not only will they reap the benefit
to be derived from improved pastures, but they will also be in a
position to increase their share of the trade in herbage seed.

102, The suceessful accomphislinent of the task ouilined in the
foregoing paragraph involves organisation and control. If economic
benefit is to be gained from the work of the plant breeder, the
plant breeding stations need to be supplemented by seed farms for
the maintenance and multiplication of economic supplies of stock
seed, true to type, while in the further stages of commercial grow-
ing-on and distribution of the seed for sowing in pastures, there 18
similar need for organised supervision to ensure strain purity all
the way to the purchasing farmer. We have described in our
Report representative examples of existing measures of organisa-
tion and control, and have drawn attention to certain features and
problems which, in our view, are of special importance. We
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express no opinion on particular measures or the degree in which
they may be adapted to local conditions, but we believe that the
idea behind them all—the idea, namely, of the fundamental
importance of strain and climatic origin in pasture plants—is one
which, in the interests of the grasslands, should ultimately prevail.
G. H. Ferauson (Chairman)
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APPENDIX A

1 o1
SEED TESTING IN THE Unitep KiNcbom

1. Legislation for the control of th ' i '
. ' e sale of seeds in the United
{gggdorﬁ. began with the Adulteration of Seeds Acts of 1869 and
; lt’ w ‘1ch made 1t an offence to sell seeds which had been killed ;
:h: e(;;'téf)n offp(zlmrczls of useful geed being at that time effected by
addition ol dead seeds of other varieties whij h ]
bulk but were not revealed jn the fi 1 Doy noneeased the
. ' eld since they never ¢ .
In the testing of seeds private initiative precededyofﬁci‘:f zigtlﬁ)(:l ‘;gl‘
i%rél(;a years, _the first official station being established in Ireland in
durin’aa?}?e 1; ;;/asct?glzeleéll gforhstimulating home food production
ng. ar of - that led to the establish
official seed testing station in Enalay ‘ o for eions
: d ation gland. There are now f. ions
1In the Brmsh. Isles—one in the Trish Free State, one iﬁui‘\liﬁﬁgg
reland, one in Scotland and one in England at Cambridge

2. The United Kingdom Seeds Act of 1920 which i 1
gitlgfrfle r?cfe tteomé)f})g?rg pro;nsions iEsued during, the c.lelfalrs, E:n:(l){lzazolilt
: T lor rale any of the seeds scheduled in the Act
unless they have been tested either a i ion or gt
station hcensed. by authority or, in th:et :;Leofgfm;;rsiflgge&r a‘t ig
tz};.ir(]));] sOttl;ﬁLIJG srl;fﬁugée%te nrllimdner ”, quua,lly important are the de;clara~
a ade on a sale, i i

fact that the test has been made a,ccor(%:ﬁgsiontl}?}euiec,t b(tafxledes t'};e
per cent. (except for cereals), and the germination p’er cenfé‘m}j
sulting from the test; the name of the seller; and further, in trlfe
case of certain seeds which include grass and clover see,ds th
country of origin, and certain other particulars such as the re;encz
of injurious weeds (e.g. dodder), and the number of harg seeds
etc. Any misdescription, e.g., of the conntry of origin, would be
an offence under the Act, and one or two successful p;osecutions
in this respect have had a salutary effect.

3. The Act empowers the Ministry to grant i i
firms which enable them to test thgir ov%n seedgelzgzi tr(x)of I;Igg::
of other people) for declaration under the Act. This was a recog-
nition of the initiative of those firms which already possessed Weﬁ-
established and well-equipped seed testing plant together with a
staff trained for the work. There are now about 80 such private
stations, all under supervision by the Ministry, which regards the
supervision of private stations as an important side of the adminis-

tration of the Act. The owners of these stations are required

to put duplicate portions of each tested sam i
_ ple in reserve and
i{ﬁep them properly stored for three months. The inspectors on
eir rounds take a selection of these duplicate samples, together

with particulars of the figures given in the records kept at the

4/

station, and the samples are then sent to the official station at
Cambridge for check-testing. In order to promote uniformity
in method between the various stations, a batch of material is dis-

‘tributed periodically from Cambridge. Samples go to each of the

private stations, and the results are tabpulated and compared with
one another and with the results obtained at the official stations.

4. The seed testing stations give the actual percentage of purity
and germination for each sample, but the declaration made by
retailers on small packets of garden seeds usually states that the
seed contained in them has been tested in conformity with the
Act, and comes up to the authorized minimum percentages. This
use of a minimum claim does not, however, mean that the retailers
are content to conform to a minimum percentage as a maximum
average. On the contrary, there is good reason for believing that
on the whole the standard of purity and germination attained is
definitely above the prescribed minimum.

5. As a check on the trade, officials of the Ministry go into shops
and warehouses and other places where seeds are sold or stored
for sale, and take control samples which are check-tested at the
official seed testing station and compared with the declaration made
on sale. In addition tq this control, any farmer may send seeds
to the Cambridge station to be tested by what is known as the
““ farmer’s sixpenny test '’. The report so made, is, of course,
for the farmer’s information only, and is marked ‘‘ not valid for
declaration *’, i.e., it cannot be used as a declaration for sale to
another person.

6. The Seeds Act of 1920 enables the purchaser in the United
Kingdom to know, with a considerable degree of security, whether

. or not the material which he buys is likely to be satisfactory in
- respect of purity and germination. Not only must all seed be tested

before sale, but in addition every farmer can, with & minimum of
trouble and expense, have this particular purchase officially tested.

" 7. The Ministry has been active in drawing attention to the
objects of the Act and to the facilities available, and in this con-
nection has been able to reinforce the inspectorate by drawing on
the services of agricultural officers in all parts of the country whose
duties are not primarily concerned with the Seeds Act. In the
twelve years during which it has now been in operation not only
has the Act worked smoothly, but a marked improvement in respect
of the particulars with which it deals has been accompanied by
an increasing appreciation of its value by farmers and seedsmen
alike. : -

24760 ' D3
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APPENDIX B

CERTIFICATION OF GRASSLAND SEED CROPS IN THE UNITED IXINGDOM
NEW ZEALAND, CANADA AND SWEDEN

() UNITED RINGDOM

1. The first national scheme for the certification of a erassland
crop in the United Kingdom was that for wild white c]ovgr, which
came 1nto operation in England and Wales in 1930 through the
joint- efforts of the National Furmers’ Union and the Ministry
of Agriculture and Fisheries. There were good reasons for this
cholce of a beginning. Not only had the demonstrations of research
workers drawn attention to the special value of wild white clover
in the formation of pastures, but in more than one district regional
strains, of which the Kentish is a familiar example, had éevelo ed
with characteristics of special value for certain loc.:xlities and I:u“-
poses. The object of the national scheme is to encourage the pro-
duction of such strains, to assist the grower in obtaining a magket
and a fair price for his produce, and to afford some measure of
guarantee that the purchaser will get what he asks for,

2. The scheme mmposes three tests for every field which is to
be registered as an approved field: an enquiry into the pasture
history of the field, an inspection of the crop, and a growing-on
test of samples of the seed. The growing-on test involves g period
of at least a year before a field can be registered. P

3. The account of the history of the field giving, e.g., its age
and the source of the seed sown in it, is investig;ted bb}’f a loclle
County Committee. The record distinguishes two grades : grade A
or old pastures, i.e., fields which have been under grass for not;
less than 10 years, and grade B, or fields that are once-grown '
from seed taken from such old pastures. The records of those fields
which satisfy the scrutiny of the local Committees are forwarded
to the Central Wild White Clover Committee of the National
Farmers’ Union in London, which arranges with the Ministry for
a field inspection during the vegetative period. If this proves gatis-
factory, some 200 clover heads are collected by the inspector later
in .the season, and forwarded to the official seed testing
station, and subjected to a growing-on test. The-* following
surmmer the growing-on plots are examined by a Committee repre.
sentative of the growers, the trade, and the inspectorate anpd if
this final test is again satisfactory, the field is recorded’b the
Central Committee as an ‘* approved *’ field. Subsequent };ro 8
from any such field are eligible for a certificate. d
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4. At present a single record that a field is *‘ approved *’ will
hold good for a number of years, but it is expected that, as the
scheme develops, periodic inspections will probably be made of fields
already approved.

5. In addition to the national scheme, there have been three
or four efforts to organise the certification of certain regional strains
by local associations of growers, among which that of the Mont-
gomery Association may be specially mentioned, since in certain
particulars it goes further than the national wild white clover
scheme. The object of the Association (which was formed about
ten years ago and later developed into a fully-organised co-opera-
tive soclety) is to maintain a supply of seed which it can guarantee
to possess the characteristic properties of the true local strain.
The field inspeetion, which is annual, has hitherto been carried
out by officers of the Welsh Plant Breeding Station. After thresh-
ing, the seed is sent to the Association’s own seed-cleaning depdt,
samples of the cleaned seeds are sent to the Cambridge station
for testing, and the bulk is graded according to the station’s purity
and germination report. Growers are free to make their own sales,
but it is interesting to note that all consignments are despatched
from the central seed-cleaning depdt, and in bags bearing the seal
of the Association, which also sends out the invoices and collects
the accounts. Not all the local growers of Montgomery red clover
are as yet members of the Association, which is therefore con-
sidering the question of registering a trade mark for the seed
grown by its members and sold under its seal.

6. Local associations have also been formed in the Vale of
Clwyd (for red clover), in Cornwall (for Cornish marl red clover)
and among the seed growers of North Lindsey in Lincolnshire. In
this last instance, the primary object has been not so much to
foster a local strain already established but rather to restore a
regional strain from among local varieties which, in the course
of commercial production, have lost their identity. Ultimately,
however, it is hoped that local production of the strain thus re-
established may replace the present supplies which, though
described as English, are sometimes once-grown or even twice-
grown from imported seed.

(i) NEW ZEALAND

7. The certification scheme now in operation in New Zealand
has certain features which are of interest apart from the details
of the scheme. In the first place, it has not been developed from
experience with cereal crops, but has been designed from the start
to meet herbage seed problems. Secondly, it is based on a
gystematic survey of the grassland areas of the Dominion.
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Thirdly, 1t is imbued with the hope that it may ultimately enable

the grassland seed production of the Domini (
; i
entirely on a * strain *’ basis. nion to be established

8. In the preliminary investigation a very lar
. e
samples derived from all over New Zeajlandy'vverg e o e

_ e brought
for a comparative test at Palmerston North. In \%éwtoogfet?;;

limited facilities available it was then decid I
work should be concentrated on a few specigse,dag%az;h:ccgiﬁélﬁ
their economic 1mportance perennial rye-grass and white clover
were given priority. A considerable body of data, however. hzs
been accumulated relative to other species, such as’ éocksfooé Qd
red clover, as a basis for further study. "

9.‘ The lines tested at Palmerston North wer
main from the following sources.

(@) Samples of commercial seed direct f .
and recognised growers, ct from the seed trade

(b) Samples of known origin submitted for test i
- st in th
normal way to the New Zealand official seed testing st];tiorf

(¢) Beed or turf collected from a very wide r: i
in New Zealand, including 7 wide rangs;of babited

e derived in the

(i) old pastures of repute, from which
normally not be tested, ich seed would

(i1) roadsides, and
(iii) thickets or waste places.

10. In addition to the actual plot tests made at Palmerston
North, a reconnaissance survey of an ecological nature, and with
a definite .“ strgmin *’ bias, was conducted throughout the potential
seed growing districts of the Dominion. This reconnaissance was
of considerable value particularly as a source of information on

the regional distribution of various ‘' types '’ within the species
under investigation.

11. Under the certification scheme the Dominion is now divided
for administrative purposes into 23 zones, which usually bear a
convenient relationship to the districts allotted to the various field
mstruction officers of the Department of Agriculture. The whole
scheme is controlled by the Department through the combined

efforts of the Field Divisions and the Plant Research Station at
Palmerston North.

12. We have already referred in our Report to the strains of
- ‘perennial rye-grass and white-clover, which were the first to be
certified under the scheme. Although these are the most import-
ant, both economically and in respect of the acreage already certi-
fied, the sceme is being progressively extended to all the grass and
clover crops harvested in New Zealand, and already includes the

ig particularly interesting, as an example of the possibility of co-
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fine strain of cocksfoot from the Akaroa peninsula; New Zealand
Brown Top (certified free from Red Top), and also New Zealand

grown seed of Montgomery late-flowering red clover and English
wild white clover.

13. The seed crops are inspected when in flower by an officer
of the Department of Agriculture, and the seed subsequently
tested for purity and germination at the Plant Research Station.
A sample from each field is then subjected to a growing-on test,
the report of which is usually available in about five months. If
this test proves satisfattory, subsequent crops from the fields con-
cerned are eligible for certification. In that case, as soon as the
crops are ready for threshing, the grower notifies the local inspec-
tor, who superintends the branding and sealing of the seed con-
tainers in the field. At the cleaning station the sacks are weighed,
and an official removes the seals. After cleaning of the seed,
the sacks are re-filled, weighed, re-sealed and tagged. The official
tag shows the registered number of the farmer who grew the seed,
the number of the certificate of germination, and the standard
(e.g. Mother Seed, Permanent Pasture Seed, etc.) of the contents
of the sack. The registered number of the grower includes an
indication of his district and the particular field on his farm where
the seed was grown, e.g. H.B./61 E, that is to say, seed from
“ field E ’ on the farm registered as 61 in the Hawkes Bay dis-
trict. All sacks of certified seed delivered from the cleaning station
bear a certification tag both inside and outside.

14. Owing to the rapid increase in the acreage of rye-grass
covered by the scheme (which now amounts to 20,000 acres) it is,
we are informed, not possible for the present to carry out a plot
test for every rye-grass field harvested. Field inspections, however,
are maintained, and all samples are subjected to the ultra-violet
lamp test, experience with which has indicated that a well defined
correlation exists between the recognized New Zealand perennial
rye-grass strain and the percentage of seedlings showing
fluotescence.

15. In certain other cases, modifications of the main scheme
have also been found necessary, at any rate for the present. With
Brown Top, for example, plot tests are not conducted at the central
station. Field inspections are made and certification aims purely
at a guarantee of freedom from Red Top. One other modification

operation between organised growers and official bodiegaumtitime, .
work of certification. In the case of cocksfoot, we agg? nfg ‘.
the routine of certification is now carried out by thafKlefta.feed N
Growers' Association, under the guidance of they ’f‘-‘ phptnent of
Agriculture. Cocksfoot duly sealed by the Associ r i
recognised as being certified seed of known ofp
approved regional strain. N

24760 K :

A g@fﬂ:& )" \




59
. 16. The three ‘‘ standards *’ under which the seed 18 classifiec
re :—
M, or Certified Mother Seed
P.P., or Certified Permanent Pasture Seed
F.H., or Certified Tirst Harvest Seed—f 1
. , or st arvest Seed—further d .
tiated as First Harvest Maiden (F.H.M.), and Fliigt %ﬁ?:;;
one year, two year seed (F.H.1, F.H.2) etc.

17. To qualify as ** Mother Seed *’ the

pastures which are least five years old, an((:lr(;g rtrlllueséfoewgl;?gnfrt%r;
the sample must conform to the special standard of strain purits
demanded for the grade. Permanent Pasture Seced may I)E any
havvest execept the first, taken either from an area S(‘)wn)\;zit%
Mother See(_l, or from an area from which the sample ('onforn‘m‘
in the growing-on test, with the standard of strain puritty for tl'ié
grade. The distinction between P.P. and F.H. is introduced
because in the case of the first harvest it is not yet certain how
far the field will be free from volunteer growth etc. in sufwe ueﬁi
vears. In the P.P. Grade, on the other hand, it can be fég?rded
as reasonably certain that the quality is high enough for 1‘1;9 in
the laying down of permanent pasture, though not bquite o ;)l/d "
enough or otherwise good enough to be used as Mother Seed

18. The significance of the sub-classes in the ** First Harvest *
grade may be seen from the following tabular arrangement.

B! T
Seed sown September 1933 | Crop in January | Crop in J anuary | Crop in January
1934
Description of seed crop Maiden* F.H.1 F.H.2
Age of pasture One year old Two years old | Three years old
Seed sown March 1933 Crop in January | Crop in January | Crop in J anuary
1934 1935 1936
Description of seed crop Maiden F.H.1 F.H.2

Age of Pasture One year old Two years old | Three years old

* usually no crop

Thus *“ first harvest maiden *’ indicates that the area was sown ir
the autumn and harvested the following summer; ** first harves
one year seed ' indicates that the area was sown in the spring,
missed one harvest season, and was harvested in the following
summer. In all cases, however, the ** F.H."” grade indicates the
first harvest taken from any particular sowing.

(1) CANADA

19. The schemes at present in operation in the United Kingdom
and New Zealgnd were designed primarily for the certification of
regional strainé; strains, that is, which in the course of years
have developediin certain districts in response to the influence of
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local conditions. On the other hand the Canadian and Swedish
systems, now to be described, are derived from experience with
cereal crops, which have been the subject of plant breeding experi-
ments for many years. Two consequences can be observed. In
the first place, as a result of experience of the value of seed type
for cereal crops, there is a much more active desire among wheat
farmers to ensure a supply of suitable seed than can be said to
exist among pastoralists generally, and farmers’ societies have pro-
vided not only the initiative but a basis for the organisation. In
the second place, the object of the organisation is not so much to
provide for the certification of strains which are already grown
in considerable quantities in their several districts, but rather to
devise methods by means of which small quantities of seed produced
by the plant breeder may be multiplied under adequate supervision
and supplied to the market in bulk and true to type.

20. In Canada the inspection and grading of cleaned seed in
respect of germinating capacity and purity from weed seeds (which
is compulsory) is carried out by Government inspectors. In addi-
tion, the registration and certification of seed crops (which is volun-
tary) is carried out conjointly by the Canadian Seed Growers’
Association and by officers of the Seed Branch of the Dominion
Departinent of Agriculture. ~ The field inspection is made by
officers of the Department in accordance with standards and regula-
tions established by the Association, which itself acts as a crop
registration bureau. In the case of crops or varieties which are
not yet eligible for registration under the regulations of the Associa-
tion, a ‘* seed crop certificate >’ may be issued by the Department
if on field inspection the particular crops are found true to type
and free from weeds in conformity with standards prescribed by
the Minister. Registered crops on the other hand are awarded
a ‘* Crop Registration Certificate ™.

91. The Canadian Seed Growers’ Association classifies all seed
crops under the following categories :—

(1) Foundation stock; i.e., the seed produced by the plant

breeder,
(2) Elite stock; i.e., the seed grown from foundation stock,

(3) Registered stock ; i.e., seed grown on a large scale from
¢lite stock, for sale in bulk to farmers for their pastures, and
registered in accordance with the rules of the Association.

99. The method adopted by the Association is to place founda-
tion stock with one or more selected farmers who are regarded as
“ key '’ growers of élite stock. The élite stock grower then pro-
vides a supply of seed for the registered seed growers who produce
for the market. As will be seen from the detailed regulations given
below, stringent precautions are taken to ensure the isolation of
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each variety grown, and while registered stock may be grown re-
peatedly from a stock once registered, repeated field inspections
are required in the case of certain crops to ensure that the stock
remains true to type and free from cross-pollination.

23. The General Regulations, as amended in 1932, are as
follows :—
1. Only members in good standing in respect to membership

fees, ete., are eligible to participate in the benefits of seed
crop registration.

2. A crop to be eligible, must be produced by methods and
handled by equipment approved by the Association.

3. A crop must not be sown on land which has previously
grown a different strain, or an unregistered strain of the same
kind, until after a lapse of time, as specified for the various
Crops.

4. A field for the production of élite stock or registered stock,
unless otherwise protected, must be separated from other
varieties of the same kind by a distance sufficient to protect
against contamination by crossing, as specified in the rules
for inspection of the crop concerned.

5. A field for the production of élite stock must be planted
in & manner to permit of effective rogueing and inspection, as
specified for each crop.

6. IExcept upon authority from the executive, registration
will not be granted where the grower of foundation stock, élite
stock, or registered stock is producing more than one variety
or strain of the same kind of crop.

7. A crop must be produced under the bona fide supervision
of the member applying for registration. Except upon written
authority from the executive, which may be granted in very
special circumstances, the land on which the crop is grown
must be owned or leased by the applicant.

8. Both élite stock and registered stock must pass field in-
spection by authorised inspectors.

9. Llite stock of perennial crops may retain this classifi-
cation as long as the stand endures and is properly protected
from crossing with other strains.

10. EIi?e stock of annual and biennial crops may retain this
classification so long as the plants conform to the standards
laid down for the crop concerned.

11. Registered stock may retain this classification so long
as the plants conform to the minimum standards laid down
for the crops concerned.

12. To maintain the eligibility of a given stock from genera- |

tion to generation in the hands of the same grower, annual
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field inspection and crop registration are necessary, but seed
inspection and sealing are not necessary unless the seed changes
hands.

13. The responsibility for securing field inspection rests with
the grower himself. Official application forms may be obtairied
from the Secretary or any provincial director of the Association,
or from the district seed inspectors of the Dominion Seed
Branch. Applications for inspection should be mailed by the
grower directly to the District Seed Inspector of the Dominion
Seed Branch.

14. The field inspector will make a crop inspection report
in triplicate. The original copy of this report will be sent to
the central office of the Association, the duplicate copy to the
District Seed Inspector of the Dominion Seed Branch, and
the triplicate copy will be handed to the grower.

15. If an inspector is in doubt as to the proper report to
make on a given field, it shall be his duty to refer the difficulty
" at onide to the provincial referee plant breeder.

16. If a grower is dissatisfied with the crop inspection report
he has the privilege of applying within ten days to the District
Seed Inspector for a re-inspection by the provincial referee
plant breeder.

17. When seed of a registered crop is transferred to a second
owner or agency for cleaning, inspection, sealing and disposal,
such shipment shall be accompanied by the original copy of
the crop registration certificate, the declaration of which shall
have been completed by the grower.

18. Elite stock seed, registered seed and seed for which a
crop registration certificate has been issued shall automatically
Jose its status unless a report of the quantity so held, together
with a statement showing that satisfactory precautions are
being taken to avoid contamination in storage, is sent to the
Secretary before July 1st annually.

*

94. All clover, grass, fodder and grain seed offered for sale in
Canads must be in a container bearing a brand, tag or label on
which is clearly stated, besides the name and address of the seller
and the specific designations of the seed, the serial number of the
official seed inspectiorT certificate and the name of the grade which
was awarded in that certificate. There are three grades denoting
three standards adopted by the Department of Agriculture in re-
spect of such qualities as germination capacity and freedom from
weed seeds. Seed from registered crops is graded as Registered
No. 1, No. 2, or No. 8; other seed as No. 1, No. 2 or No. 3, and.
seed mixtures are graded as No. 1, No. 2 or'No. 3 mixture. Seed -

of a quality below the prescribed standards are designated as re- k

jected, and may not be offered for sale.
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25. To obtain a grade on registered seed the grower applies to
the ncarest inspection office for seed inspection and submits a
satple of his re-cleaned seed from fields that have passed field in-
spection and for which he helds a crop registration certificate. 'The
sample submitted is analysed for weed seeds and other impurities,
and germinated, and the report is taken by the inspector to the
grower’s premises or central cleaning plant where the seed is ex-
amined, graded and sealed by him in containers to which he
attaches seed inspection certificate tags containing the information
required under Section 5 of the Seeds Act.

26. To obtain a grade on the general seeds of commerece the pro-
cedure differs somewhat from that used in the case of registered
seed. The seller submits a sample of his cleaned seed to the nearest
government inspection office for amalysis and grade and receives a
control sample cerfificate of grade. The seller takes the
respongibility of the variety being true to name, if the variety name
1s given, and of the seed he sells being similar in quality and grade
to the control sample.

(Iv) SWEDEN

27. In Sweden the production and distribution of pedigree
strains is carried out through the co-operation of two bodies, the
Swedish Seed Assoclation and the General Swedish Seed Company,
the scientific work being handled by the Association and the propa-
gation and sale of the seed by the Company. The objects of the
Association, which was formed in 1894 by the fusion of two earlier
associations of landowners and farmers, is to produce and main-
tain improved varieties of agricultural plants by means of intensive
plant breeding and extensive field trials, and also to bring home to
agriculturists the importance of using the best seed. For some
years the investigations dealt almost entirely with cereal crops,
but since 1904 grasses and clovers have been included, and the
work now covers all the important agricultural plants of Sweden.

28. The Association consists of some 900 members (agriculturists
and others interested in its aims, as well as a certain number of
foreign members) but as the subscription is only about 5s. 6d. per
annuin, the funds of the Association are supplied almost entirely
from two other sources: a Government grant and contributions
from the General Swedish Seed Company. The Government grant
is an annual vote based on a detailed estimate submitted by the
Association. Contributions from the Company consist of a fixed
sum in payment for the monopoly of the varieties supplied by the
Association, royalties when sales exceed a stipulated sum, and a
further contribution to defray the cost of inspections carried out by
officers of the Association.

29. The management is conducted by a Board of Administration
consisting of 7 members and 2 deputies, of whom the Swedish
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Glovermmnent appoints the Chairman and 4 other members, and
the Association elects 2 members an‘nd 2 deputies. I\§ is glear there-
fore that the position of the Swedish Seed Association is now that
of a semi-official and grant-aided plant breeding institute and in-
spectorate rather than that of an association of seed growers in

M 1
_ the ordinary sense of the term.

30. Besides the Plant Breeding institute at Svalsf the Associa-
tion maintains eight branch stations, which have been gstabhshed
in selected areas in Sweden so as to meet the varying chmatlc"cor.l-
ditions of the country. The experlmental breedlpg at Svaldf is
conducted by the Association on 1ts own land, which covers some
40 acres, and on land leased from the Company which owns some
92500 acres in that locality. In addition to thig acreage at Svalof,
the Company owns three b}*anch_establlshments and controls 30,000
acres in various districts, including over 700 farms, on which seed
is grown on contract. The Company, which is quite distinct from
the Association, sells to farmers in Sweden and also to foreign

purchasers, either direct or through intermediaries.

31. The methods adopted by the Association and the Company
for the production and distribution of selected seed are of special
interest not only for the several field tests which selected strains
r0 before being passed for bulk propagation, but also for the

gggrfé’ of control which 1s exercised during the stage of large-scale
tw)

propagation itgelf.

39. The selected varieties are first grown in ** pedigree * plots,
and then subjected to small-scale field trials in order to obtain as
early as possible & preliminary mumerical comparison of their yle_ld
capacity. Comparative trials on a larger sca,}e then follow, in
order to eliminate all but the best strains, which are next tested
in further trials conducted at such of 'the branch stations as are
situated in districts for which the strains are considered suitable.
Those which are most successful are entered in the variety trials
of the local Agricultural Societies. Although the control in these
local trials is less rigorous than that employed at the Stations,
the test is a valuable link in the series, since the main object is to
continue the comparative trials under widely varying conditions,
and in each locality the new 'strams are tested against others
already established in the dlstrlct: At a cqnference between_the
Heads of Departments concerned in the main and branch stations
it is then decided whether any of the new material (which by fihls
time will have undergone a series of comparative trials covering
five years or more) is to be handed over to the Company to be
propagated on a large scale and put on the market.

33. Small quantities of selected seed are then delivered to the:
General Swedish Seed Company, which, under a contract sanctioned
by the Swedish Government, holds the sole right to propagate and
gell ** original Svalof ”’ seed. It was considered that to distribute
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the plant breeder’s product to a number of different growers for
uncontrolled propagation would involve a risk (particularly in the
case of plants which are cross-fertilized) of a loss of strain purity.
In the hands of the monopoly, however, the new varieties are
propagated for two or three years on its own extensive estates

and on other farms specially suitable, in each case under the super- .

vision and control of the Swedish Seed Growing Association.

34. During this stage, regular field inspections are made by
officials of the Association during the vegetative period, careful
records are kept of every field concerned, and in addition samples
of the seed harvested are tested at the Central Control Station at
Stockholm. The Company is allowed to take bulk seed into store
only when the results of the seed testing and the records of the
inspections of the fields from which the seed is derived are both
satisfactory. On arrival at store, the bulk is again sampled and
tested to compare with the sample previously drawn. The results
of this test are recorded and must be stated on every package of
the seed in question, however small, which further must be tagged
and Jeaded by an agent of the Control Station.

¢ (34

35. Field inspections during the ‘‘ growing-on *’ stage serve as
3 check on genetical impurity, disease, or other defects, and when-
ever the results are unsatisfactory the distribution of the particular
crop is prevented. It is however recognised that when cross-
fertilized plants are propagated on a large scale, complete pre-
vention of gradual admixture of crosses or other deviations from
the parent type is almost impossible. As a check on this tendency,
periodical deliveries of fresh supplies of seed of established
varieties are made by the Association to the Company, which is thus
enabled to propagate afresh and ensure that ** original Svalst ’ seed
as put on the market is kept true to type.

36. Another check has recently been introduced. Trial plots at
the Central Contro] Station are sown with all types of seed sold
by the Company as ‘‘ original Svaléf ' seed, and the resultant
plants are compared with the original types. It is claimed that the

"results of this particular test are demonstrating the value of the
Svaléf system as a method of breeding and distributing selected
strains, true to type, from the plant breeding station to the farmer.
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APPENDIX C

THE STAINING OF IMPORTED SEEDS

1. The object of regulations requiring a declaration of origin for
imported seeds is to help the purchaser to select the types best
adapted to his local needs. With the same end in view, some
countries have introduced regulations which oblige the exporter
to stain a certain proportion (say 10 per cent.) of each consignment,
in such a way that the whole consignment is readily distinguished
from seed unstained or stained another colour.

2. It must be recognised that in any scheme for the staining of
seeds the details are important. The determining factor should be
the suitability of the particular seed for the climatic conditions of
the importing country. Thus the regulations in the United States
of America prescribe a special colpur _for Cap@dian seed, which
happens to be well suited to the climatic conditions of the United
States, while seed from warmer or less suitable climates is required
to be stained another colour, and a third colour is prescribed for
seed which is merely ‘‘ adaptable ’. It would defeat the object
of any such scheme if it were used for fiscal or protective purposes.
Merely to stain all seed exported to the United Kingdom, for
example, would mean that no d}stlncjcmn Woyld be made between
imported seed of & climatic origin quite unsuitable, and seed from
other countries having climates less unlike that of the United
Kingdom. Again, to stain on a two-colour basis (on ** Empire
and foreign '’ lines) would obscure the comparative merits of
different seeds of Empire origin. In the case of seed from Empire
countries such as New Zealand or Canada, where effective certifica-
tion schemes are in force, it would be desirable, in the interests of

roducers and consumers a,like', that any colo_ur scheme adopted
should distinguish between certified and uncertified seed.

8. Nor is it necessary that all species should be stained. Where,
for example, a seed of foreign origin is no less suitable or more
suitable than that obtained from other sources, no staining need
be required. It has been suggested to us, on good authority, that
it would not be difficult to determine which of the seeds or groups
of seeds at present imported into'the United Kingdom should be
made subject to staining regulations. There seems, for example,
to be no call at the moment for staining the seed of crested dogtail

or rough-stalked meadow-grass. On the other hand, white -clover

and cocksfoot have been mentioned as examples of seed for which
such regulations would be valuable, and the following arrangement
has been put before us as an illustration of the way in which the



colour differentiation in these cases might be determined
to suitability for the particular requirements
Kingdom.

according
of the United

Red Clover
(@) Home grown Unstained
(b) Empire grown Red
(¢) Northern, Central and
Kastern Europe (includ-

ing Russia), and U.S.A. Blue
(d) Italy and Mediterranean
countries, and South
America Violet
White Clover
(@) Home grown wild white * Unstained
(b) New Zealand registered ‘
strains Red
(¢) Other sources Blue
Cocksfoot

(a) Home grown Unstai
(b) New Zealand Rea o
(¢) Other sources ‘Blue

4. _While.it is clear that the preparation of a scheme for the
staining of imported seeds in any Empire country in which it has
not already been introduced would require careful thought, there
are two considerations which tell strongly in favour of t%e device
First is the fact that staining has proved a practical success in thosé
countries in which it has been tried. By such means Canada and
the United States are able to exclude unsuitable types of ELUI':) yean
clover, and New Zcaland now excludes much undesirable ('(Ecks-
foot. Secondly, the educational value of actually staining the seéd
1s very great, for to stain the seed is to put an ef’fectivg label on
every parcel of it that changes hands, and that too no matter how
frequently it changes hands. The attention of the purchaser is
drawn to the label with a certainty not easily attainable by invoices
letter or placards, and the vendor himself is protected against mucl;
of the irritating inconveniences involved in the  extrapeous
“ marking " of goods.

APPENDIX D

STATISTICAL TABLES

TaBLE 1

Values of Gross Imports of Grassland Products into the

United Kingdom in 1932

Foreign Empire Total
£ £ £

] ing Pig Products and Poultry) | 27,595,348 | 15,251,464 | 42,846,812
ﬁiﬁéEﬁ:ni‘lsgforgFood (excluding Swine) — 9,621,443 9,621,443
Butter 19,725,174 | 21,329,968 | 41,055,142
Milk and Cream (all forms except sweetened) | 1,097,883 910,486 2,008,369
Cheese 1,121,964 | 7,967,793 | 9,089,757
Hay 2,206 16,620 18,826
Grass and Clover Seed 304,537 215,130 519,667
Horses, Cattle and Lambs for breeding 1_70,332 1,738,207 1,908,539
Hides and Skins 2,611,304 | 2,481,602 | 5,092,996
Wool 4,907,687 | 28,357,076 | 33,264,763
Bones 50,649 29,389 80,038
Bladders, Casings and Sausage Skins 318,509 179,145 497,654
Animal Hair 748,759 39,455 788,214

Total | 58,652,352 | 88,127,868 | 146,780,220

TABLE 2

Proportion of Grassland Products in the Exports of Four

Empire Countries, 1931-32

Total Domestic
Exports (excluding %Il‘.as;lm:d hGrassland
Bullion) oducts share per cent.
£ millions
New Zealand 34-9 31-6 90-5
Australia (a) 93:7 51-1 54-5
South Africa 18-3 7.9 132
Irish Free State 25-8 12-4 431

(@) “ Recorded Values "’ : June 1931—June 1932.
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TaBLE 3
TaBLE 4
Summary of United Kingdom Imports and Exports of Clover and '

Grass Sceds: Average of 1928-1932, Calendar Years Percentaye share in United Kingdom Imports and Ezports of

Clover and Grass Seeds (Based on average annual quantities

or 1928-32
Tons £ f )
(A) Clover Seed
Imports : foreign 2,064 165,419 Clover Seed Grass Seed
” Empire 1,317 93,322 Tmports Exports Tuiports Exports
Total 3,381 248,741 . 196 | Trish Free | 360 | Ge .
Re-Exports 288 23,091 Canada 351 | Germany P rmany | 30-3
. 16-9 | Denmark | 24:6 | Irish Fr .
Net Imports N 3,003 925,650 Poland 184 | France Sl:a,te ee | 26-7
Exdp orts of United Kingdom Pro- 1,041 105,457 Germany 11-7 | Irish Free | 156-1 | France 10-2 | France 15-1
uce ' State
Import Balance () +1,152 -+120,193 France 8.0 | Canada 10-5 | U.S.A. 9-6 | Nether- 11-0
) lands
(B) Grass Seed ‘ - 67 | Belgium | 10-4 | Germany | 7-8 | Belgium | &
Tmports : foreign 5,562 276,142 Chile € & 1
»  Hmpire 4,301 110,333 US.A. 5-2 | Nether- | 7-5 | Now 61| USA. 3-0
3 lands Zealand
TOt&l . 9,86 386,475 . . 3 . 6 U'S_A. 5 8 Net,her_ 2 -1 A“Stl‘&l'& 1-
Re-Exports 510 36,3156 Latvia lands ! °
d 8-5 | Denmark 3:8 | Canada 1:56 | Denmark 1-
Net Imports 9,353 350,160 New Zealan 7
Exports of United Kingdom Pro- 13,229 338,231 New 2.3
duce Zealand
Balance Other - 7-8 | Other 9:1 | Other 2-1 | Other 5.2
Import (+) —3.876 411,929 Countries Countries Countries Countries
Export (—) ’ ’
— 100-0 — 100-0 — 100-0 - 100-0
Girass and Clover Seeds together : Balance —2,724 +132,122
' Empire 39-0 29-7 43-8 297
Share
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TapLE 13
Percentage Share of Empire Countries and U.S.A. in Canadian
Tavee 11 "c?zfz;gfts m(zld Ea'cfpoﬂs of Clover and Grass Seeds (Averaje of

' 1928-32, Fiscal Years)
Canadian Imports of Clover and Grass

Seeds: Average of

1929-32 (Fiscal Years) in Cuwts, Imports Exports |
— Empire US.A. Empire US.A.
Red Other | Clover . v
Alfelfa Clover | Clover | Tota] || Limothy gf.?g: (r;:::;
S — SR S N it e Alfalf (@) 958 (@) 957
‘: Alsike - 1. sl e
United Kingdom T 34941 1475 | 4,976 27 " 41-8 31-5 96-1 2-6
New Zealand — 201 80 371 8 Sgg ?3{, ggg e?gﬁ?em 45 51:2 233 ggg
Denmark P (@) («) 2 39 56 All Clover (b) 37-4 4‘32
France — 1 2,320 98 1 92418 - 1 1 Timoth (@) 9
Germany - 98 o 98 - 42 42 Other Czra.ss 87-3 59-5 45 84:1
Netherlands — — (a) — _ 38 33 All Grass 16 936
Poland — —_ 42 492 — — —
U.S.A. 1,676 2,857 1,792 6,325 || 75,800 2137 | 77,937 Negligibl
_— ’ ' (a) Negligible
Total, including b} Including Alfalfa (lucerne)
other countries | 749 | 9061 | 3497 | 14307 || 77,604 | 3504 | 83,288 @
——— ] TaBLE 14

(@) Lios than 1 ewt. Summary of New Zealand Ezports and Imports of Clover and

Grass Seeds (Average of 1928-32) in Tons

|
Export (—) or
TaBLE 12 Exports Imports Tmport (+) Balance
Canadian Exzports of Clover and Grass Seeds A
X : Average of 106 42 — 64
1928-32 (Fiscal Y ; Red Clover
( #0re) in Bushels Alsike 89 A + 2
ite Clover 40
| (‘;?hler Clover 26 56(a) + 80
Red Ot Clover _ 8
Alfalfa | Alsike | Clover Clo}:\:eel;- and m Total Clover 221 213
(a) p) | Alelfe 1
() Totel
o Total . 79 138 + 59
gorgsfno'g‘op 139 _ - ;g?
United Kingdom 38 | 34,834 | 9,628 1,053 | 45,711 2,409 inas Fescue 751 - T 1
New Zealand — 2,414 —_ il Y 414 097 Crescm to ngogstaﬂ 178 - 663
Other Empire Countries -— 194 30 4 ’268 135 Rye 722 59 - e
Denmark 66 | 1,043 — 71 1118 - P&pagxlmnm — 91 + ¥
France - 5,1 16 — 89 5:205 1,406 '.l‘imothy - lég t e
Germany 12 6,345 108 3 6.471 6.983 Other Grasses 127

Netherlands 3 464 30 — ! 437 '154 07 1490

US.A. | 5850 | 70,177 | 265 | 33,914 |110,087 || 65,341 ' Total Grass 1,093 .
Total, including other 5,799 | 121,321 10,013 | 37,727 (174,860 || 77 7;0— Total Grass snd 2,214 710 — 1,604

foreign countries ’ ! Clover !

* — (4) Including 11 tons of Lucerne
(a) 45,447 bushels to the United Kingdom in year 1931-32 :

() 13,000 bushels to Russia in year 1931-32
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Total
Grass
and
Clover
9,285
2,390
17,239
1,294
12,942
44,301

Total
Grass
7,089
2,094
15,394
1,268

12,900

39,874

Other
Grass
292
13
1,499
244
293

2,

Rye
Grass
629
267
12,622
878

14,444

2,146
32
127
667
142
3,506

Dogstail

Fescue
2,519
1,557

383
339
9,898
15,028

18
1,689

TaBLE 17
Brown |[Chewings | Crested
Top
645
224
115
2,774

Cocks-
foot
858
1
648

1,573

Average of 1928-32, tn cwts.

Total
Clover
2,196

296
1,845
26
42

4,427

Other
300
182

4
18
519

Exports of Clover and Grass Seeds from New Zealand :
Clover

1,258
480
22

24
1,790

Clover

Red White
Clover
638
1,183
2,118

Kingdom
ing other
countries

United
Australia
Germany
Totalinclud-

U.S.A.

TaBLE 18

Ezports of Lucerne Seed from the Union of South Africa, in cwts.

1927 1928 1929 1930 1931 1932
United Kingdom 660 200 —_ 126 880 862
New Zealand 309 — 205 240 160 545
Kenya 75 131 |, 174 48 18 56
Holland 410 -— —_ 295 — —
France — — — — — 1,870
Germany 4,755 — 100 100 400 591
Belgium — — — — — 981
Ttaly © 405 —_ — 295 401 2,171
Argentina _— —_ — 8,055 16,386 —
Other Countries 404 1 293 109 4 201
(a) () ()
Total 7,018 332 772 9,268 18,249 7,377

(@) 400 cwts. to St. Helena. (b) 290 owts. to Australia. (¢) 104 cwts. to Australia.

TaBLE 19

Seed Yield from Pedigree Strains bred at the Welsh Plant
Breeding Station, Aberystwyth

Character Station Yield in 1bs.
Species of No. of of dressed Season

Strain Strain seed per acre
Italian Rye-Grass - 8.22 C797 1932
Perennial Rye-Grass Hay 8.24 796 1932
Perennial Rye-Grass Pasture 8.23 453 1932
Cocksfoot Hay-Pasture 8.26 640 1931
Cooksfoot Pasture S.20 422 1931
Timothy Hay 8.51 501 1932
Timothy Pasture S.49
Timothy Extreme 8.50

Pasture -
Meadow Fescue Hay-Pasture 8.53
Red Fesoue — 8.59
Sheep’s Fesdue — 8.58
Smooth-stalked Meadow — S.63

Grass

(34760) Wt.P.1007.21. 7500 8/34 P, St G.372







	Image00043
	Image00044
	Image00045
	Image00046
	Image00047
	Image00048
	Image00049
	Image00050
	Image00051
	Image00052
	Image00053
	Image00054
	Image00055
	Image00056
	Image00057
	Image00058
	Image00059
	Image00060
	Image00061
	Image00062
	Image00063
	Image00064
	Image00065
	Image00066
	Image00067
	Image00068
	Image00069
	Image00070
	Image00071
	Image00072
	Image00073
	Image00074
	Image00075
	Image00076
	Image00077
	Image00078
	Image00079
	Image00080
	Image00081
	Image00082

