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The two aspects of weed cccurrence which I propose to consider, namely,
their dispersal and their persistence, cannot logically be separated from one
another since the dispersal of seeds In space 1s so intimately assoclated with
thelr persistence in time, inasmuch as it is the spatfal distribution of viable
propagules that is alone significant, Certain facets of my subject were adum-
brated by Mr. Horme in hils excellent account of the significance of weed seeds
at the 1953 Conference, but in order to give a balanced picture it will be
necessary for me to recall some of the points to which he alluded,

The importance must not be ignored of the effect, upon dispersal of
species, of whether a single individual arising from seed can effectively re-
produce its kind, In other words can such be an effective source of infection?
Clearly, this condition would not obtain if the species were self-sterile or
almost entirely self-incompatible. On the other hand an apemictic species
such as Taraxacum officinale or a wholly self-fertile species such as Capsella
bursa=pastoris can effectively increase though but a single individual be pre=
sent. Furthermore, these two species are to a considerable degree independent
of the weather conditions obtaining at the time of flowering since the Dandelion
sets seed without pollination whilst pollination and even fertilisation take
place in the Shepherds Purse before the flowers open. The Chickweed,
Stellaria media is another abundant weed which is markedly self-fertile and in
which pollination occurs even when climatic conditions arezunfavourable,.
Aphanes arvensis is according to Gustafsson a pseudogamous polyploid, Hypericum
perforatum 1s apomictic and so too are the grasses Agrostis stolonifera and
Poa annua.

In this connection it should also be noted that the range of potential
spread is greater for many common weeds by reason of their not being dependent
upon a particular photoperiodism for flower production.

From the point of view we have just been considering, a most instructive
contrast is afforded by the two species of introduced Speedwells namely
Vercnica persica -and Veronica filiformise The former sets seed freely whereas
the latter ig self-incompatible and in consequence commonly produces seed but
sparsely. Veronica persica spread very rapidly by virtue of seed dispersal
all over Creat Britain whereas the self-incompatible Veronica filiformis spreads
but slowly from locality to locality although by virtue of its vegetative pro=
pagation 1t extends its area rapidly in a locality to which it has gained
access. These congeners illustrate the importance of the dispersal mechanism
as influencing the time factor in the spread of weeds.

One Important aspect of weed seed dispersal, because it is a means by which
species not known In an area become introduced, is in the actual seeds sowie
Modern scpeening methods have greatly reduced this source of contamination which
so*far as cereals are concerned is now almost negligible. In grass and Clover
seed the elimination of such impurities though it is much more successful than
formerly, 1s by no means complete, and from recent data as to the proportion
of weed seeds present in awerage samples, it appears probable that some 40,000

(2239L) 289




weed seeds per acre are sown inadvertently in this way each year. It might
appear as if 1t were a comparatively simple, even be it expensive, matter to
devise mechanical means of separation to a much higher rate of purity., Such a
view, however, does less than justice to our ccnscientious seed merchants. For
Just as the screening of seeds becomes more and more efficient, so, too, is the
unconscious selection of the strains within a weed species with respect to seed
size and other physical characters upon which our differential screening depends.
May I remind you here of the experiences recorded by Prof, Vavilov regarding the

By the
installation of screening devices a considerable reduction was achieved which,
however, was but temporary, for it soon became manifest that a strain of tare
had been selected out which had a seed size almost identical with that of the
Lentil, and the population of this in the absence of competition with the smaller
or larger seeded strains built up to the former population level of the species
as a whole. Hand picking, on the basis of colour and markings, was then re=
sorted to with again but a temporary amelioration of the peste But the final
outcome was an artificially selected strain with seeds identical in form and
appearance to those of the crop plant with which it was associzated,

It might be thought that modern improvements in screening methods would more
often have eliminated-impurities, but it is gignificant that even in America,
where the mechanical removal of weed seeds has, perhaps, attained the greatest
efficiency, more than half the seed samples of the major crop plants in the State
of New York still contain sufficient weed seeds that over one hundred per acre
may be sown (c.f. Be E, Clark & H, BeLittle, N,¥Y. State Bull, No., 760.1954) ,
and this applies even to certified seed, though the proportion of adventitious
seed naturally varies greatly with the crop species concerned, In the State of
California out of nearly 4,000 samples of Seed examined in 1953 69 contained
seeds of noxious weeds.

An example of a species probably introduced by being sown with the crop
seed is the near-eastern Wild Oat, Avena ludoviciana. The investigations of
liss Thurston on Wild Oats have revealed that this winter-geminating species,
possibly introduced about 1926, has now become a frequent weed ranging from
Somerset, Worcester and Northamptonshire, south-eastwards to Hampshire and Kent,
whilst sporadically it occurs as far north as Newcastle and westwards to Exeter.
Owing to the similarity of their propagules, the most efficient screening methods
are of little avail in ceparcting the Wild Oat from its cultivated congener,
whilst the prolonged viability of the 'seeds! of the Wild Oat increases the
difficulty of eradication bty cultural methods,

The former prevalence of the Darnel (Lolium temulentum) and the Red
Chamcmile (Adonis annua) was probably due to their repeated introduction with
imported seeds, and their diminution and present rarity, to the efficacy of
modern screening technique, but not many years age I saw a cornfield in
Hertfordshire which betrayed the near-eastern provenance of the seed sown by the
prevalence of Silene dichotoma,

During the early years of the last World War I had the opportunity of
studying the advent of weed species to the bombed sites of London, which afforded
an unique opportunity of assessing the relative efficacy of the diverse modes of
. dispersal. (This I estimated on the basis of the frequency of occurrence of
species belonging to, the various dispersal categories (Proc. Roy. Inste 1942,))

One important conclusion that these results appeared to establish was the
great significance of the upward convection currents for the dispersal of wind=
borne propagules. The role played by what are commonly termed wind-dispersal
mechanisms would seem to be mainly in facilitating this upward carriage and in

delaying the rate of fall when the direction of movement is reversed,
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the latter the greater the statistical probability that the fruit or seed will
be caught in a transverse wind current that will vastly increase the potential
range of infection,

A study of the spread of introduced weeds shows that their dispersal tends
to exhibit two phases that are commonly contemporaneous, There is what may be
termed the 'Primary Spread', which is more or less continuous in character
around the original infection centre., There is also the appearance of new
infection centres at a distance from the original area which we may term the
'Secondary Spread!, and it is probably in relation to this Secondary Spread that
the Ydispersal mechanisms! have their most significant effect and against which
the normal methods of farm hygiene are of little avail,

0f a total of nearly 140 species of flowering plants, the first establish-
ment of which I was able to observe on these bombed sites, those whose propa=
gules are distributed mainly by the agency of wind represented the highest
percentage of the total (ca,30 per cent,), and moreover, these were usually
present on the greatest proportion of the bombed areas, (Groundsel 88 per cent.,
Rosebay Willowherb 88 per cent., Oxford Ragwort 56 per cent.,, Sow Thistle
Ll per cent.). Next in importance were the species the seeds of which are
mainly dispersed by birds. These accounted for nearly a quarter of the total,
whilst those species which are largely dispersed by Man represented about 15 per
cent, As, however, a large proportion of the bombed areas were only accessible
with difficulty, it is reasonable to assume that the figure for human carriage
is too low, and it may well be that in the absence of artificial barriers dis=
persal by Man might well account for nearly 20 per cent.

Wind dispersal is usually, though not always, the most rapid type of dis=
persal, The rate of spread by this agency is well shown by consideration of
the records of occurrence of species that have spread widely in recent years
such as the Oxford Ragwort (Senecio squalidus), the Sticky Groundsel (Seneciq
viscosus) and the Canadian Fleabane (Erigeron canadense) all of which, like the
Rosebay Willowherb (Chamaenerion angustifolium), spread rapidly as soon as the
requisite infection pressure was established, The much slower rate of spread
of Gallant Soldiers (Galinsoga parviflora) which has a relatively inefficient
pappus emphasises the importance of the dispersal mechanism in this connection,

We have already noted the importance of dispersal by Birds which is
probably most frequently exercised through internal carriage and deposition with
the excretae. It will be recalled that W, F. Collinge raised numerous seedlings
from the droppings of various common birds which had been sown on sterilised
soil, Similar observations of others have served to confirm that this is a
very significant factor in dispersal, The more so that an appreciable distance
may serarate the place of feeding from the location of evacuation, The time
that elapses between the swallowing of the seeds or fruits and the evacuation
of the faeces is naturally subject to appreciable variations, but usually ranges
from as little as thirty minutes to three hours or mores

Many common weed seeds, such as Shepherds Purse (Capsella spp.), Fat Hen
(Chenopodium album), Ribwort (Plantago lanceolata), Groundsel (Seneclo vulgaris),
Spurry (Spergula arvensis) and Chickweed (Stellaria media), have been obtained
in this way from the droppings of sparrows, which must, from the large size of
the sparrow population, constitute a very effective means of local dispersal
from field to field and farm to farm,

0f more significance for longer distance dispersal Is the agency of the Pigeon,
from the droppings of which viable seeds have been obtained of various serlous weeds
such as Charlock (Sinapls arvensis), Greater Plantain (Plantago major), Popples
(Papaver spp.), Pennycress (Thlaspl arvense) and Irongrass (Polygonium aviculare).
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Having regard to the consliderable distances that may be traversed by Pigeons in
the space of three hours, and their greatly augmented numbers in recent years,
that has caused such concern to agriculturists from other aspects, it may well
be that pigeon carriage is one of the most important means of longer distance
infection through fruits and secds which do not possess a highly efficient
structure for wind dispersal.

Distribution by stock in their excreta is important not only because the
volume of such is considerable, but the movement between feeding and excretion
of ten appreciable, Burton and Andrews found that most seeds were evacuated
by cattle on the second or third days after being eaten, but some, not till the
10th day., Also by reason of the long distances that these excreta, in the
form of manure, may be transported to be incorporated in the soil of another
farm, this mecde of infection may be particularly significant. Very large num=
bers of fruits and seeds are known to be capable of surviving in the excreta of
cattle, and indeed, the number of different species which can retain their
viability and even exhibit more rapid germination after passage through the
digestive tract of the Cow i1s probably considerably in excess of those actually
recorded, We may note that the list of these includes Plantains, Docks,
Nettles, Buttercups, Chickweed, Shepherds Purse, Atriplex, Fat Hen, Mayweed,
Cleavers, Rushes and Wild Oats, to mention but a few,

It is, of course, true that the high temperatures that can be attained in
the interior of a manure heap often destroy the viability of many of the fruits
and seeds contained therein, but since such lethal temperatures are not reached
towards the periphery of the heap, a very appreciable viable residue may”
remaine

It is very probable that, apart from local spread, the Thanet Cress
(Cardaria draba) has owed its transport for greater distances to carriage in
manure, This very aggressive weed is known to have come to the Isle of Thanet
as its first recorded appearance in Britain, through accidental introduction
with the hay=stuffed mattresses on which our fever-stricken marines were brought
home from the ill-fated Walcheren expedition about 150 years agoe The early
develorment of adventitious shoots from even small fragments of the underground
parts results in rapid local spread through normal cultivation. The seeds are,
however, large with no specialised mode of dispersal, so that long distance
carriage is perhaps largely due to carriage in manure, The appearance of
this species on the soil dump a year or two after the Elstree tunnel was widened
illustrates this kind of dispersal, since no doubt the trucks used for convey-
ing the clay excavated from the tunnel had previously been employed to carry
manure, The Thanet Cress appeared here on a site at that period very many
miles from its nearest known locality.

A certain number of common weeds have seeds that become sticky when
moistened, such for example, as those of the Shepherd Purse (Capsella), Thale's
Cress (Arabigdopsis thaliana), the Ribwort and Greater Plantain (Plantago
lanceolata and P, major), and the Rush (Juncus tenuis,) All these seeds can
adhere to implements of cultivation and where such are not cleaned after use
they can serve to convey the weeds to the field when next used. But such seeds
also adhere to the fect of stock and the boots of man, That the last named is
not a negligible factor is illustrated by the American Rush, Juncus tenuis,
Soon after this began to spread in Britain, some 30 years ago, I found a colony
of it growing on the roadside at Portmadoc, A few years later I noted it
grovging at intervals all alorg the footpaths leading to Beddgelerts grave,
obviously carried there on the feet of tourists who visit this spot in
considerable numbers,
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External carriage of fruits and seeds by stock is perbaps far less importe
ant than external carriage by man, although the dissemination of the fruits of
Cleavers (Galium aparine), Bugloss (Echium vulgare), Field Buttercup
(Ranunculus arvensis) and Wild Barley (Hordeum murinum) in the fleece of sheep
is not significant, Nevertheless, because of man's greater and more frequent
mobility, he is probably the most active though usually unconscious agent of
external transporte Because little thought about, the great importance of our-
selves as dispersal agents is usually overlooked, The two most significant
ways in which man transports propagules are on his clothes and in soil on his
footwear, The rapid spread of the Oregon Pineapple weed (Matricaria matri-
carioides) was almost certainly due to transport in mud both on boots and motor
tyres.

Some years ago I carried out a number of experiments that shed light on the
frequency with which propagules were carried in the mud adhering to human foot-
wear. The method used was to obtain samples of the sweepings from churches at
intervals throughout the summer months until just before Harvest Festival, The
churches chosen were ones that had an appreciable length of paved approach to
the church porch so that propagules shed almost immediately after being picked
up were eliminated, lMost of the common weeds appeared on the sterilised sofil
on which the church sweepings were sown, and grasses showed the highest
frequency.

The N, American weed Claytonia perfoliata was a rare introduction half a
century ago, Then it got into a well known nursery and became widely dis-
persed in gardens thereafter, from the distribution of the seeds with nursery
stock, So, too, many years ago it became abundant in the Botanical Garden at
Cambridge and subsequently appeared in quantity by the Breckland tracks, perhaps
brought on the feet of the botanical students that frequent that area.

To assess the importance of carriage on human clothing I collected samples
from the trouser-cuffs of myself and my friends after walks in the country.
It will perhaps suffice to state that the harvest of one such produced well
over 300 seedlings. Transport by human movement is in dry weather mainly on
clothing and in trouser cuffs, When the soil is moist, however, transport in
mud becomes far more important. Calculations based upon the amount of mud
clinging to boots and the normal number of viable seeds present in a unit volume
of agriclutural soil would appear to suggest that on a conservative estimate we
probably carry at least six seeds in the mud on our footwear and during the
autumn the number may be of the order of two hundred or more, It is obvious
therefore that this is a by no means negligible source of infection from field
to field and even from farm to farm,

The evidence furnished in my 'Reproductive Capacity of Plants' demonstrated
a marked degree of correlation between reproductive capacity and frequencye As
a result of those studies I concluded that for 'ecologically comparable species
the magnitude of the reproductive capacity is associated with the frequency and
abundance of which it is probably one of the determining fedtures's It might
however, at first sight, appear that some of the commonest weeds were & striking
exception to this generalisation since the seed output of such abundant agri-
cultural weeds as Shepherds Purse, Groundsel and Chickweed. for example, are
not outstandingly largee

In comparison with other annual weeds species, however, we have to take
into consideration that all t hree species we have just mentioned are short=
lived annuals that normally compass more than one generation in a years With
a view to assessing the importance of this aspect a number of weed seedlings
were marked as soon as they germinated and the period that elapsed before ripe
seed was produced was noted as well as the time taken to complete seed ripeninge
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It is necessary to stress the importance of meteorological ccnditicns in affect-
ing the span of these biological events., Nevertheless, it would arpear that for
Capsella bursa pastoris agg. Stellaria media and Senecio vulgaris a period of
from five to six weeks normally suffices between germination of the seed and the
shedding of the first ripe seeds from the new plant, One plant of Shepherds
Purse that was kept under observation was estimated to have shed some 3,630 seeds
within nine weeks from germination on which basis the potential population at the
end of the summer would be the product of three generations and if most indivi=
duals survived might exceed half a billion, Similar estimates with respect to
Chickweed plants of which more generations usually occur indicate that potenti=
ally one of these could by the end of the year produce an astronomical.population
measured in million billions of individuals, We know that in fact the majority
of these potential individuals perish either as seed or very young seedlings, but
the point of interest is that far from being an exception to our generalisation,
respecting seed output and frequency, these common weeds emphasise its validity.

Estimates of the average seed output of common weeds based upon random
samplings indicate about 1,300 fruits per plant for Groundsel (Senecio vulgaris)
between 2,000 and 3,000 for Shepherds Purse (Capsella) according to the species

concerned and about 2,000 for the Chickweed (& aria media), outputs that are

small compared with the 17,000 for the common Poppy (liz_lpqug rhoeas) if we do not
take into account the number of generations per annum which 1s normelly:tut

one for the Poppy but-three for the Shepherds Purse, and may be four or even five
for the Chickweed and Groundsel, lloreover their photoperiodic indifference and
capacity to ripen seeds under almost any climatic conditions implies that the
dispersal of these species has none of the seasonal limitations imposed upon many
other plants. Their seeds thus constitute a bait for birds all the more effec—~
tive because they are often produced when other food is scarce. The toll taken
is fantastically large, were it not so the astronomical potentialities for repro-
ducticn would have doubtless produced a population appreciably larger than
actually obtainse.

But it is obvious that these vast outputs and the much smaller though still
large annual seed production of many weeds that only produce one generation in a
year would be of far less significance if their viability were brief, In actual
fact most weed seeds can remain viable for very long periods, especially when
the imposed dormancy is due to burial in the soil It will sufficiently illus-~
trate this aspect to recall that Chickweed seeds (Stellaria media) bave germi=

nated after 30 years burial, Black Nightshade (Solanum nigrum) and Fat Hen
(Chenopodium album) after l;O years, and I obtained conclusive evidence of the
seeds of the Blue Pimpernel (Anagallis Foemina) gemminating after more than a

century,

Furthermore it has been shown that although viable seeds are most abundant
in the upper layers of the soil and therefore liable to be brought sufficiently
near the surface by ploughing to germinate, nevertheless a by no means negligible
number of seeds occur below the normal depth of cultivation and thus constitute
a reservoir of infection,

The old adage, one year's seeding is seven years' weeding is thus a masterly
understatement, and the high potentiality for seed production of a single indovo=
individual Poppy or Shepherds Purse can by reason of induced dormancy ensure
persistence throughout the vicissitudes of any rotation and provide the means of
infection for other areas over many years.
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WEED SEED DISPERSAL BY MACHINERY

Fo COLEMAN, (Royal Agricultural College, CIRENCESTER)-
Intivduction

All field operations by machinery result in the movement of some weed sceds,
but only those operations which result in either bringing seeds already in the
soil into an environment which will encourage their growth or which disperse
viable seed from weeds already present, are of importance to the farmere

It is the purpose of this paper to examine those operations and machines
which tend to increase weed populations.

Tillage.

Whilst tillage operations of all types are designed to control weeds, it
should be remembered that cultivations to a greater depth than normal are likely
to bring dormant weed seeds into an environment which will encourage their
establishment, Examples of this are the infestations of Charlock (Sinapsis
arvensis) , even on land where this weed has been controlled for some years by
spraying, and of Wild Oats (Avena fatua and A, Ludoviciana) (11), which occa=
sionally follow deep ploughing. The deeper cultivations having brought up seeds
which had been carried below normal ploughing depth.

Farm Yard Manure Handling

The introduction of farm yard manure spreaders bas led some farmers to
employ the technique of loading their spreaders directly from the cow sheds and
then spreading the fresh dung before it has had time to heat up and destroy the
weed seeds which are present. Such usage of manure spreaders can lead to
infestations of weeds,

Haymaking

During haymaking, particularly in the wetter areas wherc the hay crop is
allowed to mature more fully, every opcration frem mowing, swath turning and
windrowing to sweeping, stacking or baling is likely to spread any ripened seeds
which may be present. The dispersal of these seeds is of Importance where
they are from acknowledged weeds or from grasses such as Brome grass (Bromus Spe)
and Yorkshire Fog (Holcus spe), which are unproductive or unpalatable and should
be classed as weeds in good grassland,

It is unlikely that any re~design of the mowing machine would rcduce the
shedding of ripe seeds at this stage of haymaking.

The operations of swath turning and windrowing are of greater importance,
as during the curing of the hay more sceds have ripened and will be shed, Those
machines which handle the crop gently should be chosen for this worke The
types of swath tumer and side delivery rake based on a series of inclined,
toothed wheels driven by their contact with the ground have much to comrend them
as they have a very light touch on the crope

Hay sweeps which can be lifted clear of the ground when they have been
loaded, reduce seed shedding on the run back to the rick, At the rick there is
always a concentration of seeds around the foot of the elevator. The use of
push=off stackers, i.e. hay sweeps which are mounted on fore~end loaders and
fitted with a hydraulic ram to push thc load off the tines, largely eliminates
seed shedding during transport and elevating up to the top of the rick,
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The pick=up tines and fced augers of balers together with the rough
treatment by the ram in its open bale chamber all give rise to further seed
shedding,

In the opinion of the author, haymaking provides a field for much
Investigational work on seed shedding; he would suggest that counts of weed
sceds shed at each stage of the process, including cocking and plking and a
comparison of the seed shedding propensities of the roll-up and ram types of
baler would ke well worth while,

The Corn Harvest

The field operations required to harvest com crops are by far the most
important in the dispersal of weed seeds, since by July and August a great many
more species of weeds have produced ripe seed which is ready to shed freely.

In comparing the combine harvester with the self-binder technique of
harvesting, due regard rnust be paid to the differences in crop development
required by them,

Harvesting with the binder is undertaken some 7 = 10 days before the crop
would be ready for the combine harvester, and in this time, in some seascns,
a number of weeds will have shed their seeds,

It must also be realised that while the weed population under the swath
of straw left by the combine may appcar to be heavy, it Is concentrated into
a much smaller area than the even spread of weeds resulting from the many field
operations of the binder technique.

sonplacer

The operation of a binder involves losses of seed at the cutter-bar, from
the inner end of the platform canvass, at the head of the elevator canvasses
and from the foot of the binding decke Further losses of seed occur when the
ejected sheaf strikes the ground, during stooking and again when the sheaves
are pitched up to trailers, The beds of trailers and carts are collecting
points for weed sceds, and badly fitting floors allow seed to fall to the
ground all the way from the field to the stacks

The threshing machine offers good facilities for the separation and
collection of weed secds. The machine is set level all the time it is in
work, which enables the straw=walkers and reciprocating sileves to do their
work efficlently, The separating surfaces are also of a much greater area
than in most present designs of combine. Where the chaff and cavings are
blown into heaps, as in the American type machines, there is some danger of
the lighter weed seeds being dispersed by the air blast or the wind, The use
of sheets under the thresher are recommended as an easy way of collecting
small seeds.

It is difficult to assess the quantity of weed seeds shed at each stage
of the binder method of harvesting. If, however, it can be accepted that weed
seeds arc as likely to shed as the grain, then the following analysis of grain
losses by MacKenzie may be taken as a guide,(10)

MacKenzie found the overall losses in wheat to be 3,58 when using the
self=binder as compared with 1,165 with the combine harvester. Analysis of
the losses with the binder is given in Table 1,

(2239L) 296




TALBLE 1

LOSS OF WHEAT IN HARVESTING WITH BINDER AND SEPARATOR

Grain lost Lb. per acre
Behind binder knife 16,52
In stooking and around stooks 22,23
Belew bundle carrier 17,61

On bundle rack 569

In separator 11,32

Total loss 73637
Gross yield, 3L.18 bushels per acre
Percentage 1loss, 3.5

Blauser quotes field losses using the binder method as 3 bushel per acre
at the cutter—bar and 1 bushel per acre around the stooks, (1),

Kinsman confirms the loss of grain at each of the points already mentioned
in the binder method and his comparison of barvesting methods gave losses with
the combine of 2,6é, with the Header of 3,3. and with the Binder of 6.1% (7).

This evidence taken in conjunction with Wirt's finding that ripe weed seeds
are removed by the combine at similar rates to other methods of harvesting,
indicates that weed seed losses are likely to follow the same pattern as grain
lossese {1

It is customary to use collecting trays, bencath the bottom rollers and at
the foot of the binding deck, when cutting small seeds with the self=binder,
and the use of such trays can effect a saving of up to 50 lbe per acre, The
use of such trays for the collecticn of weed seeds in a dirty crop is
recommendeds (8)e

The Combine Harvester

The combine harvester has been given a bad name as a disperser of weed
seeds, Horne regards it as "an almost perfect biological device for the dis=
persal of weed seeds", (5); on the other hand MacGregor finds that at the
time of combining the bulk of the weed seeds are either too green to grow or
so ripe that they have already shattered; he also reports no increase in weedi-
ness of land which has been combined for several years as ccmpared with other
methods of harvesting. (9).

It is of interest to note that a good deal of work was done in America on
weed dispersal with combine harvesters in the period 1920 = 1940, by which time
the problem was considered to be of comparatively little importance,
(1,759,10,11), The investigations made during this period showed up the weak
points of those combine designs which allowed weed seeds to be returned to the
land, with the result that manufacturers quickly modified their machines to

retain and bag these secds.
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The principle of cleaning the threshed grain by winnowing over reciprocat=
ing sieves, does, however, allow seeds with a lower density than the grain being
harvested, to be blown out with the chaff; thus, as Horne reported to this
Conference last year, the combine is responsible for the spread of thistle
species, such as Spear Thistle (Cirsium vulgare). (5).

Casbmore writing in 1945 reported an average yield of weed seeds of
2.4 1be per acre from 22 tests, although in 10 of the tests the yield was too
small to measurce In each case the seed was recovered from the chaff passing
over the back of the combine, The same tests showed that weed seeds of sinilar
density to the grain were retained and delivered with the graine (2),

The effectiveness of scparation by sieving depends on the sieve oscillating
with one principal dimension horizental, this condition is not attainable in the
combine, owing to variations in the slope of the land over which the machine is
travelling. The sced on the sieves tends to run to the lower side and the
capacity of the sieve is reduced, A number of manufacturers divide their sieves
into sections by longitudinal strips to reduce this trouble, but the lower side
of each section can still become clogged and allow seed to overtail; in the case
of the cavings riddle the tailings fall to the ground with the chaff,

The difficulty of designing adequate cleaning mechanisus, which operate
effectively in the difficult conditions met with in the combine, and their high
cost, have led a number of workers to investigate the operation of simple com~
bines which do not attempt any separations other than of the straw, all the grain,
chaff, cavings and weed seeds being blewn into enclosed trailers. The necessary
scparations are carried out at the farmstead where the cleaning machine is on
level, stable foundations and all the bye=products, including weed seeds are
under full control,

Most of the work on these simplified combines has been carried out in
Eurcpe.  Herbthofer recommends the use of a small combine with a cutter bar of
1 to 1.5 metres width, (3% to 5 ft, approx.) and no winnowing, the grain and
chaff being blewn into a tanker trailer. (L), Hamblin working on a mounted
combine for harvesting trial plots, used an endless belt type of threshing
mechanism, which obviated the use of straw-walkers and enabled him to retain the
chaff and weed seeds whilst obtaining scue measure of grain separation. (3) .

Where no separation of grain and chaff is made in the combine, the special
trailers required and the great bulk of the material to be transported from
field to farmstead militates against the general adoption of this method,

Apart from the losses of weed seeds from the combine whilst it is in work,
the machine can carry seeds from field to field. Hurlbut reports finding as
nmuch as 613 1b, of material on ledges and in crevices within a combine after
external cleaning had been carried out, (6)s Analysis of where this material
was found is given in Table II,

TABLE 1T
ANALYSIS OF MATERIAL RETAINED BY COMBINZ

Cutter-bar and clevator 7e&o
Threshing unit 1.5
Tailings auger and elevator 5e
Main auger Bl.El
Grain auger and bin, emptying auger 53,95
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The retention of so nuch material within the combine and the liability of
distributing it whilst in transit, indicates that further attention should be
given to zleaning up the design of those parts which retain most and ensuring
that a mininum leakage of seeds from auger casings can take place,

Weed seeds are dispersed whenever they are present as contaminants in crop
seeds sown on the farm, In this connection some of the new farming methods
can give rise to fresh problems in this field, For instance, the use of selec=
tive herbicides can result in denser populations of resistant species. In some
areas, the incidence of Cleavers (Galium Aparine) in Atle wheat makes the clean—
ing of the grain difficult as the secds have similar shapes and densities,

Fortuitous Dispersal by Machines

All ficld machinery can be responsible for carrying weed seeds from place
to place, if they are not thoroughly cleaned. Tractor and trailer wheels, sced
drills, hay making machines, combines and threshers being typical cxamples,

In conclusion I would like to suggest that whilst machines may disperse
weed seeds by reason of their design, their proper maintenance and adjustment
and the technique of their usage in the field are also of great importance,
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INJURIOUS WEED SEEDS AND WEEDS

THE PRESENT POSITION CONCERNING THE LAW

Jo A, MCMILLAN (National Agricultural Advisory Service)

1 claim no flair for interpreting the law, Yet it would be difficult to
introduce this talk without referring to certain details in the existing legls=
lation, I propose to say scmething on the Acts and Regulations baving a
reference to injurious weed seeds, then on the law as it relates to injurious
weeds. Later, we night briefly look at our present legislation against the
nore recent changes in rractice on the farm and In the merchant's warehouse and
take a cautious glance intc the future.

The Seeds Act, 1920, with the amendments of the 1925 Act and of Section 12
of the Agriculture (Miscellaneous Provisions) Act, 1954, provide the foundation
for the Regulations on injurious weed seeds, The Act is short, concise and can
readily be understood, 1t lays down that a seller of seed or seed potatoes,
on or before the sale or the delivery of the seced, must give the buyer parti-
culars as to variety, purity and germination. These particulars must also be
displayed on or ncar seed or seed potatoes exposed for sale, Tests to furnish
the nccessary particulars as to purity and germination must have been carried
out cither at an official seed testing station or a station licensed by the
Minister, but in the case of garden seeds they may have been tested "in any
other sufficient manner®., The Act also lays down that it is not lawful to sell
or expose for sale or knowingly to sow any seeds which contain more than a
prescribed percentage of certain injurious weeds.

There are exceptions to the above provisions, e.ge When seeds are sold to
a purchaser who intends to clean them before re-sale, or when a purchaser gives
a written undertaking that the seeds will be tested before re-sale or when seeds
are sold or exposed for sale not to be used for sowinge

one provision scnetimes overlooked, relates to farmer-to=farmer sales of
secds The Regulations as to testing do apply to any such transactionse One
other point, Northern Ircland has its own legislation relating to seeds and the
1920 Act applies in that country only to the sale of seeds "for a disclosed
principal in Great Britain" and to the prohibition of the sale of seeds con=
taining more than a prescribed pcrcentage injurious weed secdss

( Now I turn to say a word on}Ehc 1951 Regulations made under the 1920 Act,
particularly in relation to injurious weed scedse These are defined as docks
and sorrels, crancsbills, wild carrot, soft brome grass and Yorkshire foge
It is an offence to sell, expose for sale or knowingly sow any seeds to which

he Act applies containing more than 5o by weight of these weed secdse In
certain grasses and clover the total percentage by weight of injurious weed
seeds must be declared if over &5 and in certain others if over 1% Dodder
must also be declared if present in timothy, flax, linsced and the more common
cloverse Ue.f

A) ¢

Chen, let us now look atyI;w legislation on injurious weeds as distinct
from injurious weed seeds.==forsehis we turn to the Scheadule of the Com
Production Acts (Repcal) Act, 1921, Here the injurious weeds are spear
thistle, creeping or field thistle, curled dock, broad-leaved dock and ra
Power is given under the Act to serve on the occupier of the land on which
these weeds are growing a notice in writing requiring him "to cut down or
destroy the weeds in the manner and within the time specified in the notice,"
I should explain here that the Corn Production Acts, 1917 and 1920 contained
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provisions for the destruction of Injurfous weeds, The 1921 Repeal Act repealed
the 1917 and 1920 Acts but preserved in its Schedule modified provisions for the
destruction of injurious weeds,

During the past fifteen years there have been changes in the delegation of
the Minister's powers under the Schedule of the 1921 Act, but it should suffice
to indicate the present position. The councils of county boroughs exercise the
delegated powers on non-agricultural land within their areas, the Minister's land
comnissioners the powers on non-agricultural land outside county boroughs, and
the county agricultural executive committees on agricultural land within their
areas.

Ile see then that legislation on injurious weed seeds and injurious weeds
dates back to Acts of 1920 and 1921, and though new Regulations under the 1920
Act were introduced so lately as 1st August, 1951, I believe many think there is
a good case for a further revision, It is certainly interesting to reflect on
the big changes in our methods of growing and processing seeds and destroying
weeds since the Acts were passed, We now grow and use a higher proportion of
home~grown seed and have extended our seed production to newer crops, e.g. bred
strains of grasses and clovers. Crops for seed are now taken outside the old
well~recognised seed growing areas, This conference would not be sitting in
session today but for the fact that we have witnessed the introduction of
revolutionary methods of weed control in recent years. The use of new types of
protective seed dressings and crops sprays has become more general, New harvest—
ing machinery, new harvesting methods and more reliable drying equipment have
allowed of the harvesting of seed crops which would otherwise have been lost or
recovered only through an uneconomic use of manual labour, Then we have &
steadily growing list of ingenious equipment and devices in the seed merchant's
warehouse to clean out first one and then another weed seed. So rapid has been
this last develepment that occasionally one hears a suggestion, why worry about
weed seeds in a seeds crop, they can easily be cleaned out, But I need not
pursue that argument, I've no doubt Professor Sanders dealt with it very
effectively at this morning's session,

It would be a mistake to think that the influence of those newer develop-
ments in relation to existing and possibly new legislation has been overlooked.
A good deal of careful study has been and Is being given to the problems of weed
control not only technically, as this conference well knows, but also in relation
to the law, In Cctober, 1949 the Ministry set up a committee on the Qualitative
Control of Seeds under the chairmanship of Mr., Frank Horne with the following
terms of reference. "To consider what action is possible under the Seeds Act
or under amendments to that Act, or otherwise, tc introduce practical methods of
qualitative control of seeds used in the United Kingdom, whether home=produced
or imported." That committee produced a comprehensive report in August, 1950
grouping its main recommendations under two headings (1) those which can be given
effect by new or amending Regulations under the Seeds Act, 1920 (2) those which
depend on new Statutory Powers. The report has been widely read and studied by
various interests - seed growers, users of seed, both large and small, and
merchants, and the representative bodies of each have submitted their views to
the Ministry, This year the Minister set up a comittee on Transactions in

Seeds, representative of all the interests concerned with these terms of
reference:-

"To examine and advise on the working of the Seeds Act, 1920, and the
contractual relationship between the buyers and sellers of seed with parti-
cular refc_arence to proposed measures of qualitative control and the giving
or excluding of a warranty of the particulars required to be given on sale."
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I can agsure this conference that all the members of that committee are
desirous of examining the many problems before them with all speed and of re=
porting as early as possible. Already the committee only constituted last
summer, has held three meetings and has made goOd progress.

I want now to put before you some thoughts on possible lines of discussion
not only within this meeting but outside, Seeds Acts either in their present
or amended forms must deal with living seed, whose many qualities can seldom be
judged accurately by eye or by simple and rapid tests, Quality in seed there-
fore is a difficult matter to argue in law, But even if the quality of a
sample is assured, that value may be more than discounted if it contains many
weed seeds of a type which 1t would be difficult and expensive to destroy once
they are established in the soll, It does seem to me, and here I am expressing
a personal view, that so far as the main Interest of this conference is concerned,
there is no need for amendments in the 1920 Act. It should be possible to
effect changes to obtain seed more free from injurious weeds by Regulation and
without new Statutory Powers. Once the Regulations were amended, it would be
desirable to give wide publicity to the guarantees to which the user of seed is
entitled. For the Regulations are likely to be more effective, as the user of
seed becomes more discriminating in his buying. 1/e do seem to have reached the
stage when it is generally agreed that the Regulations do need amnending, €.g.
at present the wild oat receives no mention,

Now let us look at the law relating to the control of injurious weeds. I
am sure there is still a good deal of misunderstanding about the purpose of the
Schedule in the 1921 Repeal Act, That Act was introduced when much of the land
ploughed out of grass in the 1914~18 war-period was tumbling back to grass.
There were many fields full of docks and thistles or where cultivaticn had been
neglected, Numbers of fields formerly agricultural land were lying idle pend-
ing development for industry. The main purpose of the Schedule was not to save
the indifferent occupier of land from his own neglect, but to protect his neigh-
bours against weed infestation, For a short time I carried out ingpections
under the Corn Production Acts. That was a long time ago and perhaps too long
ago to trust to my memory, but my recollection was that the powers to order the
cutting and destruction of injuricus weeds were wisely used and were effective
in those cases where occupiers had a total disregard for the consequences of
their neglect.

Since these days that provision to control injurious weeds has been examined
from time to time. There has never been any strong body of opinion in favour
of repealing the Schedule., lore recently, opinions have been sought as to
whether the list of injurious weeds should be added to or amended under the
provisions of Section 102 of the Agriculture Act, 1947. Quite a number of
suggestions were made to include other weeds, but no revision of the list has
yet been mades

That last enquiry did show that there were widely differing views on the
value of the 1921 Schedule and indeed as to its purpose. Few, I imagine would
doubt the need to have some power to prevent an occupier suffering from the neg-
lect of a neighbour, and this might apply to injurious weeds growing on non=
agricultural land or land awaiting industrial development. On the other hand
many feel quite strongly that weed control on agricultural land should come
within the term 'rules! of good husbandry'. One would hope that as the
selectiveness and effectiveness of our modern weed killers improve and their
use becomes more widespread, that the need to control injurious weeds by Order
would diminish. This certainly seems a more hopeful line of approach than to
extend the ligt of injurious weeds and to serve directions much more widely.
The difficulties and cost of effectively administering a more comprehensive
scheme of weed destruction would certainly be very formidable. 1ot only so,
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but has not recent experience shown that the cutting or destruction of weeds

may be only one step towards ridding the farmer of their nuisance value, whether
the land on which they grow be arable or pasture, The real and lasting benefits
of cutting, spraying or any other treatment only accrue where by draining and
liming if necessary, fertilising, timely cultivations and good stocking an

effort is being made to increase production from the land. In short, weed
control is a feature of good farm management,

DISCUSSION ON THREE PREVIOUS PAPERS

Mr. F. R. Horne: In a masterly way Sir Edward has portrayed the biological and
the dynamic sides of the weed problem, which tend to be overlooked in our
natural interest in chemical and engineering aspects. He has shown the factors
which determine how weeds achieve success in many of our crops and how they cause
so much harm,

The rate of "turnover", if we may use a business analogy, is a big factor,
I was surprised at the low multiplication rates of some very common weeds when
I first learned of them from Sir Edward Salisbury's own publications, But when
one remembers that the rate of increase follows the compound interest law, then
I think we can understand how even those weeds with low reproductive capacity
can increase so rapidly = when the life cycle is short.

I was interested to hear Sir Edward explain how success as a weed was some=-
times related to the fact that separate pollen is not required to produce viable
seeds. The examples quoted, Stellaria media and Poa annua, are both species
which cause considerable trouble to our seed crops. Annual meadow grass is
ubiquitous and may be found in the seed beds of the market gardener, or on the

brvad acres of the grazier, It is particularly troublesome in ryegrass seed cro
crops as chickweed is in white clover.

Sir Edward pointed out the numbers of weed seeds (40,000 an acre) which
might easily get into a field at sowing time, We must remember that there may
be up to 10 million seeds of the crop plants in a ley, but only 1 - 14 million
in the sowing of a cereal. In consequence the cereal side is not so good
relatively speaking as we might like to think, Ve have found for example 153
of wheat samples contain cleavers and the 5,000 plants an acre which might
result from such samples can cause serious trouble through lodging.

Sir Edward I thought chose an excellent example in tares and lentils, to
illustrate natural selection. I found myself hoping.that the tares would get
so close to the lentils that we would not mind eating them instead! Either
that, or we would hope that a herbicide could be found which would differentiate
between the two, similar though they might be in appearance.

Pennycress is another troublesome weed from many points of view, In some
countries seed containing pennycress may not be imported at all, It provides
an admirable example of the way in which a new weed can make our crops much more
expensive and can actually debar the grower from part of his market. Can
Sir Cdward indicate a method of spotting these potentially difficult weeds,
whether they come from Kew, Oxford or Cambridge? How are we to recognize them
soon enough to control them before they go too far?

Another example of a new weed is Crepis taraxacifolia, the dandelion leaf
hawk's beard. This is a very active, and aggressive type which takes two years
§° complete its life-cycle. It has spread along the railway banks and then
into the meadows where it greatly reduces the value of the hay crop.
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Mre. Coleman hag given uws a very Interesting account of dlspersal by
machinerye He quite rightly stressed the grass side.

It is the assoclation between management and the characteristics of the
weed that are Important, I should llke to see the effects of early cutting and
rotation of the land between grazing and hay Included In the studies which :
Mr, Coleman very rightly advised, The few observations I have made suggest
that the date of cutting has an enormous effect on the amount of seed disperseds

Perhaps the binder got off rather lightly In last yearts discussion on
methods of distributing weed seeds but we certainly need very much more cata on
the combines I am not at all sure that American data Is particularly relevant
in this country because of blg differences In the weed flora and In dormancy
problemg and the nuch heavier yields of straw In Britaln,

The A.R.C, Unit at Oxford with the NI AKE, and ourselves at the NolABe
have decided that this is a problen well worth careful study, Unfortunately
scne of this yearfs observations were made difficult by the weather, However
a programie has been started and we should be able to answer scme of
Mr, Coleman's queries before long, But it is not enough to study only a
single aspect of the combine, . This machine tends to alter the whole fam
system and a very ccmprehensive survey would be required to assess its full
effectss When a man buys a combine he often reduces his manpower and grows &
slightly bigger cereal acreage in order to use the cambine fully. This affects
his rotation and a chain of events is started which, collectively, may have-a
very marked effect on the weed population of the farm,

Sir Edvard started by mentioning dormancy in seeds but did not go on, as I
hoped he would, to say something of weeds and crops so familiar to him where
dormancy is Important.

Mre Dadd dealt extremely well with Mr, McMillan's papers It is never
easy to read someone else's paper and to make it sound alive, The two main
points now being looked at, and on which members of this Conference might wish
to express an opinion, are the species Included in the lists of Injurious weed
seeds in seed samples and injurious weeds in cropse If you look at the old
1list of weed seeds 1t savours very much of grass cropse Yorkshire fog, soft
brome, wild carrot, the geraniums and, even, the sorrels and docks tend to be
much more serious in grass or clover than on arable land, On the other hand
such Important species as shepherd®s needle, wild cat, wild onion, corn=cockle
and wild radish, maty of which could be hit, and hit very hard, by herbiclides,
are entirely omitted from the 1liste I would like to hear what other members
feel about the present list and I would 1ike to ask Mr, Dadd whether he thinks
that the fact that we now have methods of dealing with these weeds Is an
argument for raising the permigsive standard or for lowering i®

Sir Edward Salisbury: The Chailrman has suggested that I sheuld answer these
questions straight away. First of all, with regard to this matter of spotting
the potentially aggressive weed, Well, there is this question of infection
pressure, We have already shown that this is very real but that does not mean
that we know what it is in fundamental terms, Perhaps I might venture to
mention an experience 1 had which will give you an idea of one way, and I am
not suggesting that it is the most important way, in which infection pressure
may operate, Has it ever occurred to you, It certainly did not to e before
this experience, that slugs have their likes and dislikes, their feelings of
palatability for certain weeds and their desire like a human being to have a
fresh dish on the memfy Some years ago I was dolng some research on
Ranunculus parv!flora, I wanted a lot of seedlings so I sowed patches In my
garden at Radlett, They geminated very freely, and to my annoyance I found
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two mornings later that the slugs had come and eaten them completely upe So I
sowed some more and the same thing happened. I uged various barrier devices to
prevent slugs, but they were not discouraged; they were so anxious to try to
eat these Ranunculus parveflora seedlings that they went over the barrier, some
of them died, some of them got over and ate my seedlings; but this was the
extraordinary thing, I went on sowing patches and I found that after a while
they were left completely alone, You can see how this preference of slugs or
other herbivorous animals might operate to prevent the advent of a new species
until it was present in sufficient quantity so that 1t saturated the taste of its
precators, That is merely one way but there are many otherss I might mention
once again in connection with your gquestion that Veronica filiformis now bids
fair, owing to its vegetative characteristics, to being a rather aggressive weed,
How did that come into this countryz Well, it was deliberately introduced into
peoplets rock gardens because they thought it was such a beautiful plant, and
really did not get out into the country as a weed until 1t had already been
established in hundreds, if not thousands of roc¢k gardens throughout the country.
One can obvicusly get some sort of indication of the potential aggressiveness of
a weed by estimates of its reproductive capacity and its capacity for vegetative
multiplication, but, then you are up against the fact that a weed which comes

weed seeds within the specles. We are all familiar with the hard and soft
seeds of leguminous plants and we know that there the distinction between them
is a genetic one, you can get strains that have a high or low proportion of hard
seeds, which are the dormant ones, but when you come to some of the other
species that produce dormant seeds the problem seems a very complicated one,
For instance, we know that in many seeds dormancy Is determined by certain
characters of the testa. The testa is perhaps Impervious to water or relatively
impervious to gases, but many years ago same research students of mine ilnvesti=-
gated the dormancy in one species of plant in which you found that the more seed
you scowed and the more batches you studied, although you tended to get a closer
approach to a norral variation curve, In fact this nommal variation curve was
made up of a lot of peaks and it was only when you joined the tops of the peaks
that you got a smooth normal distribution, Since when the testa was removed
you got simultaneous gemmination it was clear that the factors concerned were in
the testa, but why was it that these intermittent germinations were manifest
irrespective of the number of seeds sown? It obviously 1s not a continuous
variation of testa thicknesses and one suspects there is a combination of
several factors of which the testa structure is only one and the presence of
irhibitor Is another, but even so more factors still are required to give you
that Intemittent variation curve,

Mre Ma V. Grant: I would like to ask Sir Edward Salisbury about: the dispersal
of seeds by watere I have in mind a particular example in the fidlandg, in
the Trent region, where ditches and fields are periodically flocded, Some of
the chief weeds seem to be broad-leaf docks and perennial nettles, Are there
any methods of combating this means of dispersal?

Sir Edward Salisbury: I really do not think there ares There is no question
that dispersal by water Is a very Important factor., I do not mean merely the
dispersal by floating down ditches but rain wash is quite important as a sub=
sidiary means of dlspersal for many plants which have as their primary means of
dispersal some other method, I think the question you raised does call
attention to a very important point and that Is that there are quite a number
of plants, and I am discovering more and more of them every day, which have,
more than one method of dispersal; or if they rely on one method of dispersal
the seeds they produce vary in such a way that the dispersal is of two kinds,
To mention one striking example, common orache (Atriplex patula) which is such
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whereas the smaller seeds which look quite different from the others are disw
persed by birds, With the garden orache, Atriplex hortensis, the two types of
seed are so different that if anybody did not know anything about it and you
showed them both, they would think you were a liar if you told them they came
from the same plant,

Mr, O, Go Willlams: From time to time we see offered In the market seed
cleanings which contain many injurious weeds, I am thinking particularly of
blackgrass which, it Is said, can be sown perfectly safely In areas outside its
natural distribution, Does Sir Edward feel that our climatic conditions in
this country vary to such an extent that there would be an area where it would
be perfectly safe to sow cleanings containing blackgrass?

In the iron stone areas of Northampton, sub=surface soil from a depth of
about 80 fte. below ground 1s brought up to the surface and piled in heaps,
Although this soil is presumably perfectly sterile, it 1s quickly celonised
with certain weedss The most frequent is coltsfoot, (Tussilago farfara), and
as far as I know there Is not normally a very high population of coltsfoot in
that areas Another rather similar situation is where gypsum is mined, In the
gypsum area around Newark within two or three years the sub-surface soil is

Sir Edward Salisbury: As regards the seed cleaning, I should be very hesltant
to sow seed cleanings on the assumption that none of the species it contained
would grow, unless those seed cleanings came from the troplcse After all the
capacity for species, as we well know at Kew, from even sub=tropical regions to
survive our climate is sometimes remarkable, You sometimes find a plant which
is nomally associated with sub~tyropical conditions that will grow quite
comfortably in this climate, It may produce only a comparatively small number
of seeds and so it might not become a pernicious weed, .but I should be very
hesitant about sowing the two.species to which you refer, I should suspect
that birds carry the Melitotus to your Gypsum area, With regard to Coltsfoot,
there is no question about it that the fruits of this weed are carried many miles
by winde You can never be certain that any bare area might not be colonised
by coltsfoot in that waye If you test, as I have, the rate of fall of various
seeds in a still alr tower, like the pagoda at Kew, you will find that the rate
of fall of the frults of Coltsfoot is very slow and, consequently, 1f they are
carried up by a convection current there is a very considerable prospect, which
I referred to In my paper, of their being caught up by a winde In this way
they may be carried 50 or 100 miles before they come down, That is the long
distance secondary spread to which I referred and there is no doubt that that
is how your bare areas got colonised with Coltsfoot.

Miss Jo M, Thurston: We have heard a lot this afternoon about dispersal by
machinery and peoplefs clothing, From my wild oat work, I can add another
method and that is dispersal in sacks, We met it very commonly at Rothamsted
when we were collecting seeds from different parts of the country, In
consequnece, we have to be very careful what we use those sacks for afterwards,
In one Instance the introduction of wild oats was quite definitely traced to
sacks that had picked up the wild ocats from infested corn and were subsequently
used to transport fertiliser to a clean field,

Mr, Horne mentioned that Mr, Bread's work has shown from the seed samples
submitted to the NeI.A.B. that seed cleaning methods were reducing the amount
of certain types of weed seeds in seed-corn, among them wild cats, But the
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N.l.ABe are only concerned with samples sent in for analysis by people who are
careful about what they are putting in with their seed corn, Samples drawn fr
from farm to farm sales or from home grown seed would no doubt show a much
higher percentage of weed seeds, It is still common to find fields where wild
oats occur actually in the drill rows indicating that they have been sown with
the seed.

I was Interested to note that Sir Edward thinks that pigeons are the
villains of the plece in spreading a number of weed seedss Has he any view on
rooks and seagulls as spreaders of weed seeds?

Sir Edward Salisburys I have no knowledge whatever as to the efficiency of
seagulls as distributors of weed seeds, They may be quite important, but I
have not seen any evidence anywhere as to what their droppings contain, but
the late Mr. Woodruff Peacock got same very good evidence as to the Importance
of Tooks as dispersers of seed and in some rook droppings he found that quite
a large number of common weed seeds emerged when he sowed droppings on sterile
soil,

Mre Se Jo Willis: Sir Edward mentioned the spread of weed seeds in dunge I
wonder 1f he couid briefly comment on the likelihood of spread in compost and
sewage sludges Both these methods of dispersal appear important, the latter
particularly for Polygonum persicaria.

1 wonder whether Mre Coleman would care to make any observations on
whether the removal of mud from the wheels of farm implements, ln order to
prevent the carriage of weed seeds from field to field, is a practical
proposition,

Sir Edward Salisbury: I don't suppose there are any of the "mucke-minded" here
s0 I necdn't hesitate to say that in my experience the presence of weed seeds
in compost Is far woerse than it is in manure, In the manure you do have the
chance of high temperature to kill them but in compost you donft,

Mr, F, Coleman: I cannot see any practical way of preventing what I call the
fortuitous spreading of weed seeds In the mud on wheels or lodged in crevices
on implementse The amount of manpower that would be required to clean them
down would be far too great to be contemplateds

Mr, C. Vo Dadd: Mr, Horne asked 1f I thought that the standards for weeds in
cereal seeds should be raised or lowered In view of our ability to control
more weeds chemically now than hitherto, I would answer that without hesi-
tation "Raise the standards, do not lower them," The standards do not stand
very high at present in respect of cereal seed. I feel quite strongly that
many fammers have got to be protected from themselves In this respects I am
sure that there are relatively few farmers who appreciate that the Seeds Act
applies to farm sales of seed, Too much seed is sown "straight from the drum"
without a careful examination for certain weeds,

In connection with any new schedule or other arrangements for Improving
the cleanliness of cereal seeds Is the need to drive home to the farmer by
every possible means a realisation of the importance of ensuring that he is
sowing clean seed, I specify cereal seeds particularly for local reascns,
but my point applies to all seeds, There are several ways of doing this;
one is by having more than one standard laid down in the schedule of this Acts
This might lead to a seedsman offering seed for sale of different grades In
respect to its cleanliness, I am quite sure that there are many farmers in
my Province who would pay several shillings extra per cwte to be quite sure
that they were buying cereal seed free of wild oats, Such farmers are in the
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minority, but they wisely realise that a few-seeds of this weed will start an
infestations In this connection I agree with Miss Thurston that there is far
too much home saved seed that contains wild catse

I often wonder how important sacks really are In transmitting wild oatse
1 know full well that wild cats will stick In the corner of sacks, but I am not
so satisfisd that this method of dispersal is really important.

Sir James A, Scott Watson: I am very happy to propose a vote of thanks to our
thyee speakers, — Mre Macmillan is in the United States and has expressed his
sorrow at having to miss this Conference but these rational contacts are
extremely Important, We're very fortunate in this Conference to have so many
people from overseas and we must expect to give as well as to gain.

I'm delighted to see a representative from the Royal College of Agri-
culture back in the research field, The tradition of the old Royal College
is a very great one in research as well as in other fields, One thinks in
particular of some of the early soil research by Way which was quite epoch-
making work and was done at this college., Unfortunately the College had to be
closed during the war, We're all delighted to see it coming back so promi=
nently in the teaching field and wefre very glad to think that research is
active there and we would like to compliment Mr, Coleman on the very interesting
work he is doing,

1 know how heavy a burden Sir Edward Salisbury is carrying, I think the
work which he does in his spare time, for the Royal Soclety, Is very heavy
indeed and the responsibllity of looking after Kew 1s a very fulltime job.
Welre glad to see him this afternoon, He's made, first and last, an immense
contribution to plant ecology and I think we all envy him his powers of
exposition, not only In the spoken word but also in the written word, I say

that because long before I had the pleasure of getting to know him personally,
1 read one of his earlier books called "The Living Garden" and I think that is
a model of putting very sound and even rather highbrow sclence In terms that
the ordinary mdn in the street can understand, We do thank you very much for
coming along here this afternoon, Sir Edward, and hope that this will not be
your last contribution at the Weed Conference.
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