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PREFACE 

.THE vast import~nce of the Natural Order Gramiuaceal is 
partly due to the large number and wOl'ld-\\"ide distribution 

of its species, but more especiaUy to the great economic value 
which many of these plants possess. Apart from numerous 
varieties some 3,600 species have been described, of which rather 
more than 100 are natives of the British I sles. 

The enormous importance of om cereal grasses is apparent to 
everyone, but apal't altogether from these, our natiye grasses are 
worthy of our highest attention, if onl.v on account of the large 
proportion of agricultura l land occupied by them. Of the total 
area of forty-seven million acres lU1dcr grass and other crops in 
the United Kingdom, some twenty-seven million acres are now 
(1917) under permanent grass. Of the remaining area about six 
and a half million acres are occupied by Rotation Grasses and 
Clovers. 

This is a time when lye are all hopeful that the aI'ea under 
permanent grass will speedily be reduced. Ho\yever, it is obvious 
thrtt in proportion as we extend the area under arable cultivation, 
we should speciali se upon and improve as niuch as possible our 
remaining grass land, in order that it may carry a conespondingly 
larger number of live stock. 

A great proportion of the existing grass land is far from being 
of the best quality possible. Much of it is weed-covered in the 
sense that such plants as Buttercups, Daisies, Plantains, Hawk­
weeds, etc.-to say nothing of the inferior grasses- occupy the 
ground upon which our better forage plants would thrive. At 
a very moderate estimate twenty per cent. of the total area is 
weed-covered in the above sense, which means that an area 
equal to at least 5,000,000 acres is covered with comparatively 
worthless herbage. 
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Perrnanellt grass suffers {rom the lack of a ll the Vl1 rious beu efits 
\\-h ich come to other farm crops undeI' the rotation s_vstemti. Soil 
coyererl with a permanent turf get · the minimum amount. of 
exposure to the beoeflc ial actions of the atmosphere . BW1, rain. 
etc. In man.\' case;:; the available fertility is brought clo\\'n to the 
lowest point ; \\'eeds tend to inneatie lip to [l certa in maximum and 
more 01' les' defy erarlicatioll. Whilst certain tvpes of soil are 
more adapted for perma nell t grass production t han for 1111 yother 
form of cropping, it is neverthelei:is t rue that DluC'h of the land now 
under grass might be brought under amble cultiyatioll \"ith greater 
profit to the nation. Under a svstem of altcrnate husbandrv 
most of the above mentioned defects would be corrected, and a 
mueh larger vield of food obtained from a given acreage, 

Although the question of the formation of permanent grass 
has been dealt with ill considerable detail in Part II of this vo lume, 
the wTiter strongl), a(h-ocates that milch less lallel should be unde]' 
permanent grass, and a much, larger area shoukl be devoted to 
alternate husbandry in \duch after all our most valuable fodder 
grasses can be employed to the hest advantage. 

Notwithstanding the grcat econom ic importance of grasses in 
British Agriculture no suitable text-book on t he subject of British 
Agricultural Agrostology at prrsent exists. Of t.he \y orks dealin g 
with British grasses ,,-hich have been pnbliRbed in the past, most 
have been intended for the professional botanist, and certainly 
none of them 'ea.n be said to meet the rel[uil'eml'tlts of the modern 
student of ag riculture, 

The present voll1me has been written primal'il,\- for agricultural 
students, but at the same time it is hope<l that it will be found 
useful to a much larger section of th e comm llnity, especially to 
practical farmers . seed merc hallts, schoolmasters and students of 
nature genemll? 

All our native species have been described aJld most of them 
illustrated, but more attention and greater space has been given 
to those species which arc most abundant 01' of greatest economi c 
impOltance in th e British I sles. This has beell nec essarv ill order 
to combine genera l COlul)leteness ,,,ith a book of moderate size. 

In the descriptions particular attention has been given to the 
foliage and seed characters. and to those points \\'hicb, though of 
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special importance to the stud ent of agriculture, are so inadeq na tell­
dealt with in our Floras. 

The student shoul(l first become Irell acq uainted I"ith the 
str llcture and funct ions of the different organs as dealt with ill 
the first t l\-O chapters before proceeding to the lise of the keys to 
the leaves, fioI\" ers, and " seeds." The study of these chapters 
should be suppl en{ented by practical \york ill the field and 
laboratory with t he aid of a good pocket lens and microscope. 

To facilitate reference, in each of the keys the reader is referred 
to the page upon which the fuller description is to be found. Also 
in Chapters VII and VEl the Genera are arranged in alphabetical 
order. Those who desire further iuformation should consult the 
Bibliography given at the end. 

Objection may possibly be taken to the artificial arrangement 
of the plants and <. seeds " as given in the keys. The writer 
however believes that whil e such objection would be most valid 
in any great Flora or systematic. work where onl.Y the natural 
affinities should be consid ercd, in a book of the present kind CO I1-

venience shouJd take precedence. l'\either i::i i t claimcd that the 
keys are infallible, for the fact of variation constant,h- rem inds us 
that we arc dealing with organ ic lHLturc- - with its infinjte possi­
bilities as regards adaptations -·a nd not Iyi t h a meTe mechanical 
structure. 

By the kind permission of iHessrs A. Constable aDd Co., of 
Westminster. Fig. :21 has oren reprod uc ed from The Tri te G?,(lsseli 
by Eduard Hackel. Figs. lGl to Hi!) have becll taken from the 
New Zealand Jo umal of Agriculture. ,Yith these exccptions a ll 
the illustrations hayc been speciall,' dra\1'll or produced by the 
author for this Iyork 

My thanks are due to Professor H.. H. Biften, F ,R.S., for much 
helpful advice relatil'c to the general scheme and publication of 
the book. 

SOHOOL OF AGRICULTURE, 

C.UIBLUDcm. 

J uty ] !>Ii . 

S. If. AR.:\ISTIWXU. 
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BOTANICAL SECTION 

CHAPTER I 

THE ;\IORPHOLOGl:" OF (; lUI-'SEN 

III beginning the st lld.\' of a particular group of plants such 
as the grasses with a view to obtaioing a kno\yledge of tbeir 
different species, habits, uses, etc" our nl'st a im lllust be to 
bpcome familiar with the general structure and functio ns of their 
difYerent organs, a,ud special attention should be given to those 
points upon which their classification is based . 

This introduction can be obtained'most readily b\' examining 
a fe\\' typical species in detail. We may take for t his purpose 
the common cul tivated Oat (A rena satiua, L.) , Couch-grass 
(AgropyrllIl/. repens, Bea m' ,), and Sheep's Fescue (F es/I/C(I O'L""'I1a , 
L,). These species are \Yell known, they can be easi ly obtained, 
and they \yill serve to illustrate the strncture of grasses very 
)\'ell. Fresh specimens of these plants should be obtained and 
examined as this chapter is reau. TIll' underground parts ll lllSt 
be secured as well as the leaves, stems, flowers and "seeds." The 
"seeds" need not be freshly gathered, 

(A) THE YEGETATn'E ORGA~", 

Root sys(em. In the above·mentioned specJes the roots arise 
adventitiollsly from the lowermost node or nodes of the stem, 
a.nd they are thin and fibrous in natme. Ll the Oat plant, 
which is an annual species, they an se m a dense tuft from 
nel1rly the same level ; but in the case of t he perennial Couch­
grass the.v are produced at every node on the undergro und c~'eeping 

A. 1 
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sterns- or rhizo mes as they are termed. Almost all grasses have 
fibrous roots ,vhich arise in one or both of the \l'ays just described 
(see Figs. 1 and ;)). In a few species only th e roots are tough 
and cord-like. 

Fig. 1. ShDwing mags of fihrou ~ roots produced by wheat plants 
within seycn weeks afteL' sow'iug in pJ) t .. 

Stems. The flowering stems - termed " culms" - are cylindrical, 
and hollow except at the nodes, where they are firm and solid 
(Figs . 2, 3 and 4) . Each node- or joint- forms the point of attach­
ment of a leaf. The portions of the stem between the nodes are the 
internodes. Every stem arises ",ri_thin t he axil of a leaf-sheath. 
If each stem grows up within the sheath close tufts of foliage are 
formed (e.g. Oat). This is known as the 1'nt'l'a-'L'aginal mode of 
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growth. If however the shoots pierce through the sheaths 
close to where they arise and grow out horizontally (the extra­
vaginal mode of growth), the stems and foliage become more or less 
scattered and intermingled with other plants. Thus the appearance, 
habit, and agricultural use of a particular species depend largely 
upon whether the shoots are mainly intra-vaginal, or extra-vaginal 
m their mode of growth. In the Oat, as in all annual grasses, 

A B 
Fig. 2 Fig. 3 

Fig. 2, A. Portion of culm of the cultivated Oat A vena aativa. B. A longi­
t udinal sec tion of t he s>tme showing the structure of a nonc. The swollen 
appearance of the node is due to the enlargement of the base of the leaf­
sheath (811). The ac tual stem-node or joint (n ) is not enlarged . This is 
the ca<.;,e in most grasses. x 2. 

Fig. 3. Diag ra mmatic tranSVOTse section th rough intel'tloclc of Wheat culm , 
sholVin ~ the posit,ioll of the ,tron.o:ly develaped ring of sc leronchyma (Scl-) 
(thick walled tissue) jnst beneath the epidermis. It io t his band of seleren­
chyma which largely con tributes to tllP firmness and strength of grass eulm~ . · 
Note also t he ring of principal fibro-vascul ar bundles (VI) ' with secondary 
bundles hetween (T' ,). x 15. Sef' a Iso Fig. 4. 

there is only one kind of stem-the flowering culm- but many of 
the perennial species have also the second type of stem (extra­
vaginal) which grows out horizontally either on or below the 
surface of the soil. Couch-grass affords an excellent example of the 
formation of underground stems or rhl;zomes, while Rough-stalked 
Meadow-grass (Poa trivialis, L.) and Fiorin (Agrostis alba, L. var. 
stolonifera ) and others possess thin surface-creeping offshoots-or 

1-2 
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stolo'l1s-of a similar nature to those of the Strawberry plant. 
Such grasses arc said to be stoloniferous. 

That rhizomes and stolons are really modified stems is proved 
by their internal structure, by the fact th& t they possess nodes 
upon which roots and leaves are borne, and that the ordinary 
erect stems are but a continuation of their grO\yth (see Fig. 3). 

In both cases they serve to propaf!ate the plants, and enable 
t hem to rapidly cover considerable areas. 

, I / 
, I / 

S~L 
Fig. 4. Cros,-scction of one of th (> principal fibro-v a"cu!ar bundles ( r' l ) in It 

Wheat culm, showing I'econdaz-y bundle.; (1 '") on pith er ' idp. )i'ote the tbick­
walled tissue (sclcrenchyma, Sci.) :iurro\lnc!ing the bunu lcs ant! linking th(,1ll 
up t o th e epidermis. P , the pn-' ll ch.nnlt . I. th e il1lwr side of the culm . 
Bighly mag nified. 

Lem'es. The leaves are arranged in t,,·o 1'o\\'s .. -or ranks­
upon the stem, and alternate one with another. E ach Jeaf COll­
sists of two parts- the lower portion sUl'roundill €; th e J'OlD1g 
shoot or culm- called the sheath ; and the upper portio)) called 
the leon ina or blade. (Figs. 13 and :33.) 

Lecif-sheaths. The sheaths are attached to the stem at the 
nodes , and the thickening at these points is often chiefly due to 
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the enlarged bases of the sheaths (Fig. 2). They are usually 
smooth, but may be striated, i.e. have prominent longitudinal 
ridges. 

The sheath ma." form a c:lindrical tube enclosing the stelll­
when it is said to be " entire ," or the margins may be more or less 
membranous and overlap one another, in which case the sheath 
is said to be " split." Generally it is only possible to be certain 

\ . 

--- ._.->-:" _--.. \ 

\ 

Fig. 5. P ortion of pl ant of rw j1ralellsi, , howing it,; extEnsively ct"l'('ping 
rhizome,; IJl'oducing scpara t(' tuft,; of fo liage. Th" tI ue (fibrous) ['oo ts are 
seen to ari:ie from th(' lI od e" of tJl(, I'hizOJ1H". 

whether a sheath is "entire" or " split" in the case of the sheaths of 
the flowering stems , and even in these the sheaths may often be 
mechanically torn away for an inch or two at the top. 

The shape of the young sheaths-and therefore of the young 
shoot- is determined by the arrangement of the leaf-blades in the 
shoot (Figs. 6 and 7). If the blades are folded (conduplicate) the 
sheaths are more or less flattened or compressed, and usually then 
have acute edges or keels. If the blades are rolled (convolute) in 
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the shoot, the sheaths are cylindrical and without strongly marked 
keels. In the Oat and Couch-grass notice tha1tJthe sheaths are split, 
and the leaves are rolled in the shoot. Soft ~rome-grass (Bromus 
IllOllis, L.) is an example of a grass with entire sheaths, and 
Cock's-foot (Dactylis glomerata, L.) shows the folding of the leaves 
in the young shoots very well indeed. 0 

Near the surface of the ground the sheaths of many grasses, 
either while quite young, or as they age, become characteristically 
coloured. The colour is constant for each species, and may 
either be present. all round the sheath, or confined to the veins only. 

Fig. 6 Fig. 7 

Fig. 6. Transverse section of young shoot of POCL trivialis x 20, showing the 
con duplicate (folded) arrangement of the leaf· blades Ell> ET2 etc. Sh. the 
onter entire sheath (shaded). K. K eel of sheath. 

Fig. 7. Transverse section of young sh oot of Phlev.m 1Jratense x 20, showing 
convolute (rolled) arrangement of the leaf-blades El" Elz etc. Sit. the 
split sheath. 

Leaf-bla,cles. These are attached to the upper part of the 
sheaths and may be either expanded or closed, i.e. the blade 
may remain almost flat, or the two sides of its upper surface may 
be folded one upon the other; or again the bla.de may be rolled 
up like a roll of paper. This rolling or folding of the bla.de 
may be only temporary and due to drought or exposure, but 
in some species, e.g. Sheep'S Fescue, this type of leaf is normal 
and permanent. In order to understand more clearly this process 
of rolling up and unrolling, etc., and to realise its great signifi­
cance, it is necessary to consider briefly the internal structure 
of the blade and its modifications. See also Ohap. II, p. 21. 
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The veins, i.e . Ix(scu la'/' bundles-surrounded by a sheath of 
thick-walled tissue- nUl along parallel to each other from the 
base to the apex of the blade. The thickness of the latter may 
be almost uniform from edge to edge, but usually the tissue is 
raised over the vascular bundles and forms the well-knovm longi-

Fig. 8. Tmnsver:>e section of one·half of a blade of Pea pmtensis x 50. The 
blad e is rible' s above. :Below is seen the pl'Gminent mid·rib (keel) which 
is flanked on either side above hy a row of motor cells. The motor cells 
are confined to this area of the blade which therefore t en ds to fold up 
under dry conditions. 

tudinal ridges or r1'bs on the upper surface. 
much in outline and prominence in different 
by Figs. 9-11. 

These ridges vary 
species as is shown 

The tops of these ridges often consist of very hard tissue 
called sclerenchynw "'hich is composed of thick-walled cells. 

Fig. 9. Transverse ~eetion of a blade of Aloll€cnms p ratensis x 20. N ete the 
low fla t· topped ridges (ribs) with the wdl·dcveloped motol' cells situated 
in the furrows between . The vascula,r bundle:; cf t.h o first order ar e 
girdered both above and below. 

Oontinuous longitudinal bands of sclerenchyma also run along 
the blade close to the lower epidermis. These bands again vary 
much in relative size and strength with different species, in some 
being very slight, in others joining up and forming a continuous 
layer across the lower surface. This sclerenchyma tissue serves 
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to give firmness and rigidity to the blade, as well as to reduce 
its loss of moisture by transpiration. Further, strengthening 
girder-like bands of similar tissue sometimes connect the vascular 
bundles with the sclerenchyma bands of the ridges above, or 
with the bands near the lower smface, or with both (see 
Fig. 9). The space between the upper and lower epidermis 
not occupied by the vascular bundles, strengthening bands, 
etc., is filled up with the chlorophyll-containing tissue, but 
in some aquatic species, e.g. Glyceria aquatica" Sm., large air 
cavities also occur. 

Fig. 10 F :g. It 

Fig. 10. Transversa ,ac tion of a leaf af A im ca;.;pitom x 20. The hig h ridges 
are tipped with thicE-wal!ecl tiSS l:C (, clerenchyma ) which also iOllns an almast 
continucus layer near the lewer cpidermis . Note the thin-walled motor cclb 
, ituatcd at the b~se of each gr eave. 

F ig. 11. Tram verw ,ection of leaf of F e8 tl<cCl ,-ubm va t. gem.inc< x 30. Nct e the 
well-d efin ed groups of s treng t hening tis; uc (sclerEl1chyma) at the keel and 
m a rgins, and a lso below ea ch va, cular bundle. 

When the blade is of the expanded. rib less type (Fig. 8), the 
stomata are generally distributed almost equally over both sur­
faces, as for example in most of the Poas, Dactylis , etc. 

When ridges and their intervening grooves are conspicuous 
above, it is found that either all the stomata are situated on the 
upper surface, as in Festuca ovina and Aira cCl3spilosa; or that 
the larger number are on the upper smface as in Lolium sps., 
and Oynosun~s cT'istatus . In species with marked ribs the stomata 
are situated on the lower slopes of these ridges, and in some 
cases are even sunk in the chlorophyll tissue. 

In most grasses there are specially modified epidermal cells 
found on the upper surface of the blade. They are large in size, 
thin-walled, and transparent, and are definitely situated, either 



CH. I] The lJ£o'rphology of Grasses 

flanking the mid-rib, or at the base of the grooves between all 
the ribs . They are known as motor cells (see Figs. 8 and 10). 

The special function of these cells must be left till the next 
chapter, but it may be noted here that the transparent lines 

, , 
/ 

I 
J 
[. 

, ' 

Fig. 12. Typical outlin('s of leaf· blades. Left to right :-Dactylis glcmerata 
(broadest neal' base), BI'C')bqt8 cieri/is, Poa trivialis, P. anmtCl, P. lJmtensis 
(edges almost pa.raUel t hroughout) , B rachypcclium syivaticwin (tapering 
above and below), Hn/cus lanat1l8, Agrostis stoicnij erCi, F esiuca "ubm 
(needle.like) . 

frequently seen running longitudinally between the ribs are 
largely due to the presence of these motor cells. The higher the 
ridges and the more these motor cells are developed, the greater 
will be the contrast in opacity observed between the ribs and the 
grooves when a blade is held up to the light. 
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In noting the shape of the blade the relation of length to 
breadth, the amount of tapering below or upwards, and the nature­
of the apex should be considered. Also whether the blade is 
broadest at its base or near its middle; and whether the mid-rib 
is prominent below, forming a keel from the base to the apex 
(Fig. 12). 

At the base the blade frequently widens out into a ledge-like 
process, or forms ear-like project.ions on either side which more 
or less clasp the stem. These latter are called ears or auricles. 

A B 

Fig. 13. A . A vena. s(/,th:a., ~howing the well-developed ligllle (Zig.) st anding up 
between the culm and the base of the blade (bl.). sh. the sheath. x 2. 
B. HOI'cleum mtivum, showing the well-developed auricles (aur.) clasping the 
culm (c/.). Tb e SbOl·t ligule is not shown. x 2. 

At the point where the blade joins the sheath there is usually 
an erect delicate membranous outgrowth of the latter which 
partly surrounds the stem or sheath above it. This is called 
the ligule and may be long or short, pointed or blunt, etc. The 
presence or absence of the ligule and auricles, and the various 
characters afforded by them being constant for each species, 
afford considerable help in the identification of grasses in their 
non-flowering condition (see Fig. 13). 

In addition to the above points, the student should observe 
in regard to the foliage: 

(a) The usual position assumed by the blades, i.e. whether 
erect, drooping, or at right angles to the sheath. 
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(b) The position of the hairs (when present); whether these 
are most abundant on the sheath, or on the upper or lower surface 
of the blade, and whether they are uniformly scattered ove..r the 
surface or confined to the ribs, margins, etc. 

(c) The particular shade of green normally possessed by 
the foliage. 

\ 

Fig. 14. Panicle of Avena nuda. ~bOllt t nat. size. 

In the Oat plant note that the blades are expanded, broad, 
almost ribless, and without auricles. The ligule is white, mem­
branous, and ragged at its margin. The foliage is entirely 
glabrous except for a few hairs usually on the lower margins of 
the blade. In Couch-grass note the auricles clasping the stem; 
the short, blunt, and rather thick ligule; and the scattered hairs 
(occasionally absent) on the blade-chiefly on its upper surface. 
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(B) FLORAL ORGA~S. These consist of the flowering-culm , 
with the more or less branched collection of flowers borne upon 
it and forming the inflorescence . The inflorescence varies in 
form and structure very much indeed in the diffm'ent genera, 
but it is always composed of a varying number of part ial inflores-

Fi!!. 15. Sov<- n·tlo we l'ed spikelet of th e na kecl- p.r a illrd Oa t (..-I vena mula ) Elightly 
('nhrg('cl. Not e t·he alternate' ulTangE ul enl of tho g lumes awl flowers (l'igh t to 
left, from below upwuI·ds). 

cences called SlJikelels , which again are composed of one or more 
flowers with their enveloping brads (Figs. 14 and Hi) . We will 
describe the structure of the flower first. 

The Flower. The flower of our grasses is composed typically of 
one carpel and three stamens (see Figs. 16 and 17). The stamens 
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(when ripe) have long slender filaments which are attached to 
the long anthers, as shown in Fig. 16, thus allowing considerable 
fr eedom of movement to the latter. Other numbers of stamens 
are present in certain exotic species , but all British species have 
three ,,-jth tho except ion of S,Yeet Yernal-grass (Anthoxantlwll1), 

Fig . Hi. FiOlYCr of L aliu1/! j lerenne mu ch enlal"gc(l, sh ::)\ving th,' p :Js it ion of th e 
ova ry (0.), with its feathery stigma, (.\'1.) , the three , t amen, (-9l'1m.) with their 
\" crs~t il e a nthers (lJllng '0 a s to turn [I"('el),), aDd th o t wo l"di cul e, (I.) . Th e 
i nneJ" p~ loa i, sho wn at. tb e back with its folded ma rgins (J.). The o ut l' l" p:tIeR 
ha, lwe n removed. 

which has only two. The ova1':' consists of a small ovoid bodv. 
which is eit her glabrous or hairy, and bears a pair of divergent 
feathery stigmas at its apex. At the base of the ovar.v are two 
very small scales which can only be readily 01served " 'ith a magni­
fying glass at about th e time of fl owering. They are known as 
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the lodiculesl, and are considered to represent bracteoles (i.e. 
secondary bracts) subtending the flower. The ovary and stamens 
--the essential parts of the flower-are enclosed between two 
boat-shaped scales called the palem. These paleoo are also 
considered to be of the nature of bracts or bracteoles, i.e. enveloping 
protective organs. The inner or upper palea is usually thin and 
sometimes membranous; the outer or lower palea is larger, stouter, 
and more or less overlaps the inner one, and frequently bears a 
bristle-like appendage or awn. Nlorphologically the awn bears 
the same relationship to the outer palea as the leaf-blade bears to 

o-_-a. 

Fig. 17. Flora.! eliagmm of a typICal gras5. The outer palef1, (o.p.), and the 
inner palea (i.p.) en close t wo bractcoles (the loelicale5) (I.), t hree stam ens (S.) , 
and the ovary (av. ). 8/. t he stigmatic plnmes . . a. axis= rachilla. 

the leaf-sheath . Very useful distinctive characters are afforded 
by the nature of the awn and its position on the palea. 

The 8pikelet. Each spikelet or partial inflores0ence consists 
of a little spike of flowers with their palea'. arranged as shown 
diagrammatically in Fig. 18, the whole being enclosed by one2 

or more (usually two) bracts called the empty glumes-or briefly 
the glumes. The flower and spikelets of the Oat are large and 
afford good material for examination. 

Forms of I nflorescence. The form of inflorescence is determined 

1 In a few genera the lodieules u,re a.bsent, e.g. A lop' curu8, A nthoxa.ntlmm, etc. 
2 Except in If a rdu l, where the glumc is obsolete. 
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by the way in which the spikelets are attached to the main 
axis. If they are borne directly upon the rachis, as in Fig. 27, 
we have a spike oj sp ikelets or briefly a spike (see Couch-grass). 
If they are supported upon primary or simple branches we have 
a Taceme. In the majority of species, however, the spikelets are 
borne on secondary, tertiary, or even further subdivided branches, 
and this compound class of inflorescence is a panicle of spikelets 

Fig. 18 Fig. 19 

Fig. 18. Diagram of a gras, spikelet (Festuc(t rubra) showing the alternate 
arrangement of the fl owers (Nos. 1-6), within, or above, the ~illpty gln.mes. 
l.gl . lower giume, u.gl. npper glumc, o.p. onter palco" a,nd i .p. inner p, Iea of 
t he fi r,;;t flower. The stamons a,rO represented by cr osses. Ov. ova.ry, L od. 
lodicule" R. rachis. 

Fig . 19. The same, showing t he manner in whi('h th o spikelot breaks np wh en 
the" seeds " (1-6) are ripe. R. rachillce. Umally one or more of the upper­
most flowers b il to produce mature" seecl ." 

or briefly a panicle (see Oat, Fig. 14). It is evident that panicles 
may differ very much in appearance according to the relative length 
and stoutness of the branches . Thus they may be erect, close, 
or even spike-like ; or long, loose, spreading, or drooping; or they 
may come anywhere between these extremes in structure and 
appearance (see Figs. 46, 71 , 73 and 87) . 
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(C) FRUiTS ( " Seeds " ). When the fruit (grain) of a grass ripens 
the rachis of the spikelet usually breaks up and a11o\\'s each grain 
to fall a \m)' tightl.' entrapped bet\\-een the t \\·o pale::e (Fig. 19). 
When the palece are present there is usuall:-' a. small portion 
of the axis of the spikelet attached to their base upon ,,-hich the 

I I 
I 

~ £n~ - -- - - - -- - -

Ap--

Rad-­

Cap--

, I 

-Col 

Fig . 20. :'lIed ian longitud inal section thrulll!h lhl' Iuwer part of it wheat grain .• 
,howing th e ])IIsiti()n a nd st ru cture of th p em hryo. XI/fl. pndo"pe'rm , Sc. 
8cutc lluIll in contact with t he cndo'p enn by Eli. th p ppit helia l layer. Ap. 
thp g ro lY ing [lpl'~. and R(ld. t he' primary l'(Jut of the embryo. S11. the gO Jln­
sheath, Col. the root-, lll'a tb , Clip. t ht' roo t-cap. x al,out 15 . 

. : seed " immed iat ely above " as borne. This is call ed the rn chilla 
and li es in front of the inner palea at the base of the .. seed." 
This is th e usual type of what is commonly call ed a grass ,. seed." 
In some cases however the" seed " consists of the entire spikelets, 
i. e. of the g JUlllCS, palelE, and grain of one or more f!o\vers , as in 
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HolcilS, AlopeC IiTII S, PaniCIIIH, etc. 1 In th e genus Horrlellln th e 
so-called "seeds" often consist of the three united mature 
spikelets. In ~1 few instances the "seed" consists of t he gram 

I 

Fig , 21 . . l. Gent.-",: c ro,;,,-.-ectieJ)l (Jf .t .~.-n in of tlW"llltivatc,1 Uat, AI:(/lrt,<"/ :"" , L. 
Il . • .\ 'Juan p iece oJ t he ' ];cl' iphlral PUl'I'iOIl m Ore high ly magnifi ed. 1 Hilt! 2, 
the pc rica l'p ; :3, tl',ta; ~,re m"in" o f tim 1lt!e'e l1l1 ti; 5- 7, amY[;1CCC \l" ti~SlW; 

5, p lu l('11 cells; Ii ,~nd i, f'e lb of <1 lbl ll)] (, 11 cO ll t","ing compound ~t'll c h· .l\ l·" ill s­

at 7 tiley a rc lic lll'l' in a lh umen " lid pOOl' ill " tal'~ h ; S, tib ,'O·\'H>(' ulal' blind Ie 

d the spell -I' oat. £ln l'z . 

shed free from its palere, ,LS in the COll11110n varieties of Wheat, 
and sometimes Til1loth,,·-grass. 

I I"o r o t(H.'l' ty pe)') :-;C(!~...( U(!/f),i'ftl/flt/(ll/ '\.In<1 .drrli CH(I(/J t' i'lIlll. 

A. 
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The naked grain of grasses forms a special type of fruit t echni­
cally known as a C(u,lJo jJsis. It is a one-seeded, dry, indehiscent 1 

fruit, \vith the fruit-wall (perica rp) fused to the seed-coat (testa). 
The true seed then, consists of the embryo with its store of 
endosperm, cnclosed within the seed-coat. The thin fruit-wall 
surrounding the seed-coat makes up the complete gmin. The 
embTYo forms but a small pOTtion of the entire grain , the bulk of 
the Jatter being composed of the starchy endosperm, reserved 
for the nourishment of the 8eedling during the early stages of 
its growth. If the embryo is examined undcr the microscope 
;it is seen to consist of a primary shoot (plul/lule), a primary 
Toot (radicle)- often with secondary rootl ets visible- and. of a 
flat shield-like structure, Olle facc of \vhich is applied to the mass 
of endosperm. This organ is known as the scutellum. a nd is 
generally l'f'garcled as the cot.yledon. 

Figs. 20 and :2 t give longitudinal and transverse sectional 
views of cerea l grains, and sho'\y the position a nd parts of the 
embryo, a nd also the different parts or layers of the rest of the 
gram. 

CHAPTEg II 

In this chapter it is only intended to deal bricfl!' and in a 
general way with the dcvelopment and functions of the different 
organs. FOT fulJ er detail s of the physiology of grasses reference 
must b e made to special works on that subject (see also Biblio­
graphy, Nos. 10, 3-1). 

Germination. The "seeds " of grasses- like t.hose of other 
plants- require as essenti al lor their germination (l) llloistnre, 
(2) a suitable temperature, (3) the presence of air or oxygen. 
Other factors may influence the rapidity of the process, or the 
percentage of germination, but these three are essential to it. 
The most favourable temperature for the germination of most 
.grass "seeds » lies bet \,\'eel1 20" and 20° C. Under such conditions 

J A f('1V ('XO('pt.jons DCCI II" ill pxotic sp eci cs. 
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c 
Fig. 23 

Fig. 22. Germina ting }Iaizc, natural ~ iz e. A. Early stage, n.ftor threo day' 
growth. B. Tho same aftor fivo days growth. C, colcorhiza. E, primary 
root. In B the first adventitious roots are shown ari"illg £rom the primary 
node. 

Fig. 23. Young plant of Zerl mnis. ~- nat . "izt'. 8 . seminal root; ad. adventitious 
root s ari~il~g from t he lowest node ; -'to rhizomatous stem; 8lt . fil st sheathing 
leaf ; gr . . ,;hrivell ed g rain . 

2-2 
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the" seed" soon swells up owing to the absorption of a considerable 
quantity of water. At the same time, the epithelium cells of the 
scutellum-which lie in contact with the endosperm-secrete an 
enzyme known as the diastase of secretioJl. This enzyme diffuscs 
into the endosperm, corrodes away the substance of the starch 
grains, until the lattei' become finally changed into a sugar­
iilaZlose-and a small er proportion into a ~\lln-lik e substance 
called dextrill. These soluble and diffusibl e substances can 
readily be ca.rried thTOugh the cells to the grrming points of the 
embryo. Very soon the embryo puts 'forth a slllall number of 
" se/ll i17al" rootlets, 1'-.hich are onk intended to assist in es tablishing 
the seedli ng for a very brief period, after a fe\1' day;; bring rt:placed 
by more permanent ones \\'hich atis from the first or lowerlllost 
node of the stem (Figs. 22 and 23). 

At the same tillle the embryo sends up a delicate white tube­
like sheath----the _r;erm-sheath- alld out of the apex of this the 
Erst green foliage leaf appeal's. 

Subsequent De~·elopl/lent. For a considerab le time in most 
grasses IlO distinct stems are noticeable, only the green folifLge is 
to be seen. III reality , 110,,-ever, the formation of the flowering 
stems begins qu ite early in the case of annual grasses, and even 
in the perennial species they are being formed IOll g before \\' e see 
them. Th e~. arise as lateral bnds from the crO Wl) of the 
rhizomatous stem , at nearly the same point hom wlljch the 
first adventitious roots arise. For some weeks or months they 
remain very minute and in an lUldeveloped conditio n, but as· 
SUllllller approaches the internodes lengthen very l'fLpidl~' . and the 
vOlmg inflorescence is finall.v pushed out of the upperlllost sheath. 
This process is termed the" shooting " of the corn ill the ca.se of 
om cultivated cereals. Since one or more "hoots may arise in 
this manner in t,he axi l of ea.ch of the 101'-(;'>r leaves a consid erable 
cJ uster or tuft of young stems is OftPll formed. This pTOcess of 
1l1ultipli ca tion of the stems is termed tillerillg nnd the number of 
tillers procLuced may vary from one 01' two up to t \I-O or three 
score or more according to the species, available space, etc. 

Roots. The ]'oots of grasses Oll account of their thin and 
fibrous natnre are admirabl.1 adapted to the task of thoroughly 
searching out the layer of soil at their disposal for the water and 
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plant food materials the," need (Fig, 1), Their adventitious 
origin at the lower nodes of the stem, together with the pro­
duction of rhizomes or stolons in many species, enable the plants 
to spread rapidly and cover large areas , 

L ecwes'. The leaves have t\yO principal functions to perform, 
and for both of these they sho\I' signs of great adaptation. Th e 
assimilation of carbon from the carbon-dioxide of the air and the 
formati0w-of starches and sugars from the elements carbon , hydro­
gen and oxygen (ph oto-synthesIs ) is the work of the chlorophyll 
porpuscles. The thin. long, bl ades of grasses probably expose 
a larger area of chlorophyll granules to the sunlight than an.'" 
other class of plants if the proportional dr, weight of the plants 
be taken into consideration. 

We find even greater adaptation for the control of the rate 
of transpiration. Many speci es are markedly adapted to xero­
phytic conditions, i.e. to gro\\' under circumstances which aUo,,' 
only the minimum moisture supply. 

In such xerophytic species the motor cells (p. 9) are well 
developed and serve to regulate the rate of tmnspiratioll. Their 
thin elastic walls enable them to take up or part with excess of 
moisture readily. Wh en lTlOisture is plentiful ther become turgid , 
and, olyiJlg to their situation bebreen the ribs, the blades are 
kept full y expanded. Whell the llloistUl'e suppl:' fails these 
cells become fl accid, and as the." shrin": they permit the ribs to 
come together. In this \1' 30" they cause the bl ade to roll, or fold up, 
and since the stomata are chiefly or .',-hollv UpOJl the upper surface 
and between the rib ', the transpiration is very much r ducen. 
The 101\'e1' and exposed suriace moreover is protected by hard 
tissue, and in extr'eme cases the bl ade itself ma,lT be reduced in 
size. e.g. A im jfex llOsCI and Sbeep's F escue. If the lllotor cell s 
are confined to the sides of the mid-rib the blade folds under 
dry conditions ; Lnt if they are developed bct\I'een ull the ribs 
the bl ade rolls up. The presence of the hard tissue at th e top of 
the ribs and on the lo\\'er surface. together with the girders joining 
them up to the vascular bundles, all assist in th e closing up or 
expansion of the blades alld in maintaining the required po;;:ition. 
In many species the presence of haiJ's also assists in the regulation 
of the rate of transpiration. In the case of shade species the 
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blades are thin , flat, and have stomata freely exposed on both 
surfaces . e.g. B/'(/cliypodium syZL'((tic'Il1ll . 

Verv li tt.le is known of the functions of the ligule and auricles, 
and they appear to be unimportant physiologically. Possibly 
they may sel'\'e to shoot off the ,,'at er as it runs to the base of 
the blade and so prevent it from getting into t·he sheath. 

Pollination . When the reproductive organs are mature the 
lodicules s\yell and push apart the pale::e, thus exposing the 
stigmas which are now spread. to their fullest extent. Abont the 

. same time the filaments of the stamens: which have np till now 
remained very short, rapidly elongate and carry out into the air 
the dangling anthers, which burst and shed abundilnce of pollen. 
In some cases the stigmas are mature and ready for pollination 
before the pollen of the same flower is ripe, e.g . Meadow Foxtail, 
but in most cases the poll en is ripe and begins to be shed before 
the stif!mas of the same flo"er are mature. 

The feathery nature of the stigmatic plumes, their size and 
spreading positioll, together with the large quant ities of pollen 
produced, il1dicate that \rind is the principal agent in the C1'OSS­

pollination of the flowers. In some species however, e.g. wheat, 
ba.rley, etc. , the flow ers are cleistogamol1s, i. e. pollination 
and fertilisation are accomplished before or even \rithout the 
opening of the paleac . In sllch cases cross-fert.i li sation is normally 
impossibl e. 

The dissemination of grass" seeds" is probably much facilitated 
by the attached glumes (Holel/s, AlopecllJ'us, etc.), inflated 
paleffi (Bl'iza, etc.) , or by the silb' hairs at the base of the " seed " 
( " ,\"(~h " in Poa ·ps.). or on the ra.chilla (e.g. Anmdo, Wild Oat, 
etc.. ), each of which are aids to their distribution by wind. See 
Figs. 45 , 52, 38, 6~ , ]1+, ]:Z6 and H:2. 

Bristles and barbed awns (e.g. Barren Brome) also serve to 
fasten the " seeds " to animals. .Again, the l1ardened base of 
man.'i' grass "seeds," the presence of bent or twisted awns (False 
Oat) , and the position occupied by the hairs all assist in burying 
the" seed" in the soil in orcler that it may germinate. Figs. 55 
anel 74. 
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CHAPTER III 

DlSTRIBeTION OF BHJTISH GRASSER 

A study of the distribution of grass,es affords both interest 
and pront. Whi.le several of our common species are t'(lgabnnds, 
i.e. generally distributed ,\'ithout any apparent preference for 
one habitat more than another, it is nevertheless true that most 
grasses do show q decided preference for certain definite condit.ions 
as regards soil, moistme, de{!ree of shade, etc. Indeed as 'Te have 
already seen in the previolls chapter man.,' speeies possess obvious 
adapt.ations for growing in dr~' and exposed situations (Xero­
phytes). 

Other species (HydropJzyle) are adapted for alluatic con­
ditions, e.g. Gltlceria. aqllatha , Digraph is, etc. The grasses of 
this class have large expanded leaves, generally with stomata on 
both surfaces, and large a,il' cavities are often present in the 
sheaths, etc. 

A few grasses are H((Zopli!Jtes, i. e. adapted for soils rich in 
saline constituents, e.g. PS(lIJIIiI(/ , E1YJ}lIls , etc . In these trans­
piration is checked b,v the thickening of the cuticl e of the leaves, 
by the inrollillg of the blades, and by the production of a waxy 
substance over the enti re surface of the plants. \ 

But a knowl edge of this 'ubj cct is of practical value to those 
interested in agricllJtlll'e. To the st udent at first it ma,'" simply 
afford assistance in findin{! or identifYing the species, but after 
some expcrience he ,vill be ab le to reverse the process, and to 

. forill a useful opinion abo ut th e ph~'sical propcrties ann agri­
cultural value of land from observation of thp ,'2:l'nsscs thriving 
upon it. The presence of much sa,nd , cla.y, chaH:, or humus in a 
soil, or again the na t ural tendene,T of a firlcl to be ,yet or dry, are 
aU indi cated with a very fail' amo ullt of accurac~' b~' the healthy 
gro,rth of certain sprcies, oj' better still by groups of species. 
Broadly speaking ou]' grasses ma.\' be grouped according to (a) t he 
relative amount of moisture, and (b) the relative amount of shade 
which they prefer. For furtheJ' information on this subject see 
Bibliography, Nos. 3, :20 , 22 and 3:2. 
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GRASSES GROUPED ACCORDI):G TO THEIR HAnITAT. 

1. Chalk (tnd Limestone Formations (dr.", open , hill.' areas). 
Festuca ovina val' . vulgaris. 
Aira fiexuosa. 
N ardus stricta. 
Sesleria cEel'uJea (c ll iel1,\' III N. Britain). 
Triodia decumbens. 
Avena pratensis . 
Kmleria cristata. 
Bromus ereetus. 
Avena flavescens (less typi cal). 

2. Sandy Sods (dry and porous) . 
Bromus steri Jis. 
B. arvensis and val's. 
Poa pratensis . 
Agrostis Spica-venti. 
Aira prrocox. 
A. caryophyllea. 
A. canescens. 

3. Sa.ndy Sen Sho'res. 
Psamma a1'ena1'ia . 
Elymus arcnari us. 
Agrop.\T1l1l1 j unce llm. 
Phl eum n,renal'lum. 
Hordeum maritimum. 
Poa maritima. 
I,epturus incu1'vatlls (rather UIlCOllllllO Jl) . 

CVJ10dnll Dacty loJl . 

4. Preferring stiff 1IIoist Clays, or II'et soil s generally. 
Festuea elatior and val's . 
PbJeum pratense. 
AJopecurus agrestis (011 arable land) . 
A. pratensis (especially ill semi-shade). 
Poa triviaJis (especia lly in semi-shade). 
AnthoxanthulU odoratum (especially in semi-shade). 



Cll. III] Dist1'ibu lion 

Aim cffispitosa (especially in ·semi-shade). 
HoIcus Ianatus. 
Agrostis alba var. stolollifera. 
Hordeum pratense. 
Bl'iza media (especially on poor soils) . 

25 

5. Aquatic or semi-cGq'ua.f'ic spec'ies , thriving most all Boggy 
soils , III Fresh"'at er Mar 'hes, l?ens, 'Water­
meado\ys, Ditches, etc. 

Arundo Phragmites (Fens). 
Digraphis anmdinacea. 
Glyceria aquatiea and G. f[uitans. 
Agrostis alba var. palustris. 
Alopectuus geniculatus (edges of ponds, etc.). 
Catabrosa atluatica. 
Aira cffispitosa. 
Molinia cffirulea. 
Leersia or.vzoides (rare) ; 

and to a less extent: 
Holcus. 
Briza. 
Festnca ela tior. 

6. lierlili (lnd .lloor Grasses. 
3iolinia cffirlll ea (if w(et). 

N ardns stricta . 
Triod ia cleCllll1 bellS. 
F. ovina. 
Agrostis nllgaris . 
A. canina. 
A. setacea. 
Aira flexuosn . 

7. Shade-loving species, Woods, etc. 
Poa nemoralis (dry or moist) . 
l\'lilium effusum (moist II·oods). 
Melica uniflora (rugh-Iying, moist \\'oods). 
1\1. nutans (high-lying, moist woods: rare). 
Brachypodium sylvaticum. 
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Hordeum sylvaticum. 
Bromus asper. 
Festuca gigantea, ViII. 
F. sylvatica (mountain woods, not common). 
Holcus mollis (moist shade) . 
Agropyrum caninum. 
Calamagi'ostis Epigeios. 
C. lanceolata. 

8. Preferring Semi-shade, Hedge-sides, Copses, etc. 
Molinea crerulea (especially if moist). 
Aira cffispitosa (especially if moist). 
Anthoxanthum odoratum. 
Arrhenatherum avenaceum. 
Alopecurns pratensis; 

[PT I 

and to a less extent: 
Poa trivialis. 
DactYlis. 

9. Preferring Open SitMations . 
Festuca ovina and val's . (especially on limestone 

formations). 
Bromus erectus (especially on limestone formations) . 
Brachypodium pinnatum. 
Avena pra tensis. 
A. flavescens. 
Aira flexuosa. 
N ardus stricta. 
Trioclia decumbens. 
Sesleria c3Jrulea. 
KCBleria cristata. 
Cynosurus cristatus. 

]0. Vagabond Species, i .e. generally distributed without 
much apparent preference for habitat. 

Poa annua. 
Brolllus arvensis and val's. 
B. sterilis. 
Agropyrum repens . 
Lolium perenne; but thrives best on clay soils. 
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Some species are confined to dry, stony situations, waysides, 
and rocky places, e.g. Festuca .Myurus, Hordeum J1/urinwn, 
Poa 1'igida, Poa Gompressa, etc., and will not fit well into any of 
the preceding groups. Others, like Crested Dog's-tail and 
Yellow Oat-grass, though usually abundant 011 dry chalky soils, 
will thrive equally well on moister clay soils. Other species, 
e.g. Agrostis can ina, and A. setacea, will thrive on most dry soils 
whether either sand or chalk predominates. 

The above lists contain several species which are either 
uncommon or rare. They are only mentioned here on account 
of their value as " I ndicator plants." 

In our old pastures and meadows it is obvious that the grass 
flora must vary considerably with the nature of the soil, manuring, 
kind of grazing, etc. It is nevertheless true that some species 
tend to predominate on land which is always grazed, while others 
are more typical of land on which haly crops are usually grown. 
The following lists may be taken as indicating in a general way 
those species which are most abundant on each of these two kinds 
of grass land , 

Grasses generally most ab~tndant on old p(I,stures. 

Lolium perenne l 
Agrostis alba val', stolonifera: , 
Holcus lanatus 

I Poa trivialis 
Festuca rubra 
F. dtuiuscula 
A vena fla vescens 

Especially on low­
lying rich grazing 
land . 

\ 

Cynosurus cristatus 
F estuca ovina 
Agrostis vulgaris 
Poa pratensis 

Especially on higher or drier 
grazing land. 

and to a less extent on medium or good soils: 
Dactylis glomerata. 
Phleum pratense, 
Alopecurus pratensis. 
Poa annua. 

Typical grasses of Meadow Land. 
Dactylis glomerata. 
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Poa trivialis. 
Agrostis alba var. stolollifera. 

B II
' Generall y tend to lllCrea'3e on 

romus 1110 IS . 

AlopeclUlls pratensis 1 . 
H I I 

land alJnualiv mo\yn. 
o cus anatus . 

Phleum pratense. 
Arrhenathenun avenaCClllll. 
AnthoxanthUln odoratum. 

The fallon'ing annuals ar e almost ""holl.> confined to cultivated 
land: 

Avena fatua (in corn crops). 
Lolium temulentum (in corn crops and \raste places). 
AlopeclUus agrestis (,,-et clays). 

CHAPTEH IV 

CO!IDIOX BRITISH GR . .\.SSES GROUPED AC'CORlJI:'\G TO 

THEIR '~EGETATlVE CHARA(,TEn:-:; 

It is oft.ell necessary for those engaged in botanical or agricul­
t ural \york, nature study , etc ., to be able t.o distinguish with 
certainty am common grasses when they are not in fl ower. 
A consid erabl e amoLUlt of experience in this djrec tloll has enabled 
the a uthor to form a simpl e and .yet verv reliable key, Iy hich is 
giYcn belo\\·. It includes all the species \vhich are likel)" to be 
met "'it Il on farms in Brita in. In its coustruction there are four 
step~ ,,"hich lead up to the identificat ion of t he species. The 
student should always examine his specimens in t he following 
order: 

1. Are the leaf-blades expanded or ]Jerill cm cnlly closed? 
2. Are the young leaves rolled or folded up in the shoot? 
3. I s the species entirely glabrous, or more or less hairy1 
4. ~he auricles present or absent? 
With regard to the first point, it should be noticed whether 

the leaves are perill a ncntly closed or only temporarily rolled or 
folded on account of drought, etc. 

The second point can also be best determined- if there is any 
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doubt-by cutting the shoot across transversely "ith a sha.rp 
knife. The arrangement of the young lea ves can then be easilr seen 
with a lens (see Figs . 6 and 7). If the leaves are rolled in the shoot 
the latter has a cylindrical shape; if the leayes are folded the shoot 
is more or less fiattened . If hairs are present , it should be noticed 
whether they are most abundant Oll the sheath or blade . Also, 
whether they are lllos t abundant Oil the upper OT lower surface of 
the blade. Aga in the student should observe whether t,ile haiJ's 
are short and denselY crow(l(;'n together , giving a velvety surface; 
or "'hether the,v are long. or scattered , Ol' confined to the ribs. 
leaf-margins, etc. 

In all the spp-cies included in the ke\' the shea ths are split, 
except where thc cOl1tra,ry is stated. It is fre(lu(;'.ntly difficult 
to decide \rhether the sheaths of som ' grasses al'e entire or 
split- especiaJIv Idlen the pla,nts a,re young. This c1laractcl' has 
for this reaso n been given a secondaliY pl ace in the key. In 
describing the ligule of all," species as long, short, ac-ute, etc., 
reference is always made to the ligule of tho uppermost leaf. 
This is necessary, because in SOllle grasses the ligules of the upper 
and [ower [eaves differ considerably from each other in the relation 
of length to breadth, etc. 

It should be observed that the key is based wholly upon 
the grasses wkile in their !Joung and II ndeL'eloped CO Ildit. ion, i.e. 
before flowering. As the plants mature they n-ecIuel1tly alter 
some\,'hat as Tegards hairiness. smoothness, shoot section, etc. 
For example the sheaths of the yOllng shoots of ('ock's-foot and . 
Rough-stalked 'Yleado,,--grass are (Iuite smooth- it is only the 
sheaths of their fio\Y('l'ing cu[ms \"hich ate rough. Hence in 
d('aling \yith the plants in fiow er, reference must be made to 
Chapters " and HL 

It is ver)' clesil'8.ble that not only the leaves, but also the roots 
- and stolons or rhizomes if present- should be examined, as 
these often afford conspicuous distinl!uishing characters. Occa­
sional reference has been made in the kev to the habit.a ts of species, 
but onl.,· as a confirmatorv point.. 

One or two exotic species have been included because of their 
occasional introduction into British agriculture and this remark 
applies also to the other keys . 
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KEY TO THE ~lORE CO~nlO~ GRASSES, BASED MAINLY 

UPON THEIR FOLIAGE CHARACTERS. 

[PT I 

GROUP 1. All the leaf-blades expanded. 
A. Shoot flattened (leaves folded in young shool), plants entirely 

glabrous. 
(Ct ) With sllwll auricles . 

LoZiwn perenne (p. 113), basal sheaths red or pink; 
blade dull above, glossy below. 

(b) Without auricles . 
(I Dactylis glomerata (p. 93), sheaths very sharply 

keeled; long acute ligul e; no sto lons, generally 
1 distinct tufts . 

I 
Poa tri'l:ialis (p. ] 29), ligule prominent and acute; 

, blade glossy below; thin surface stolons if old. 
Sheaths 1 Poa pratensis (p. ] 27), strong rhizomes if old ; ligule 

entire I short and blunt, sometimes a lmost wanting; 
whilst -1 blade dull. 
young 1 I Glycerict fillitans (p. 105), aquatic; sheath striated; 

I blade ribbed; sheaths with air cavities. 

1 

Glyceria aquatica (p . 104), aquatic; b lade often 
an inch wide, not ribbed ; sheaths with air 

I cavities. 
\Poa compressa (p. 123), sheaths very firm and acutely 

keeled. 
Poa annlla (p ] 22), ligule comparative ly large and 

white; blades dull , often "Tinkled. 
[2Cynosurus cristatus (p. 90), dull dark-green blades; 

short blunt ligule; old basal sheaths yellowish. 
Arena pratensis (p. 70) may come here.] 

B. Shoot cylindrical (leaves ,rollerZ %n young shoot), plants 
glab'fotts . 

. (a) With auricles (or at least ledge-like projections at 
base of blade) . 

Lolium itaZiculn (p. 115), ligule distinct; basal 
sheaths red ; leaves broad, dull above and 
glossy below. 

1 Later on the sheaths may be partial ly tom or spl it from above downwald, . 
• The shoot sect ion varies as the young leaves may be folded or rolled. 
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Festuca elalior (p. 99), very similar to L. t'l (/z,zcum , 
but stouter and coarser fouage, and small 
creamy-white auricles . 

Festllca pra!ensis (p. 100), as F. elrtlioT, but smaller 
plant and extremely short ligule. 

Hordeum 8ativlUit (cultivated Barleys), auricles ven' 
large, overlapping, glabrous, and \yhite, pink 
or purple. 

(b) Without. twricles. 
Cynosun~s crista/us may come here (sec above, also 

p. 90). 
Phlelll11 pralense (p. 1:21) , numerous, sllort, pale­

green leaves; ugule white, and short on lower 
leaves ; base of stem often swollen. 

A lopecwr us lJratensis (p. 59), blades long, dark­
green, with distinct fiat ribs; ligule short and 
blunt ; old basal sheaths chocolate. 

A. ag}'e~/is (p. 61), ribs relatively high and acute; 
annual; on cultivated ground. 

A. geniculal1lS (p Gl), culms "kneed"; ribs acute; 
aquatic. 

Agroslis (tlba (pp. 5-1- 36), var. t'ldgaris- ligule short; 
blades thin; val'. slolomfera-ligule long and 
delicate; stolons present; blades thin; \"ar. 
repens has stout rllizomes. 

A. can ina (p. 56), blades narrow; ligule long, acute. 
A ira ccespilosa (p. 56), coarse tufts; leaves firm, 

rigid, with high sharp ribs; ligule long. . 
Poa nemoralis (p. 12;3) , ligule very short or \yanting; 

blade thin and narrow ; shade grass. 
lArena fa/ua (p. 73), ligul e short and blunt ; annual; 

on cultivated grolrnd. 
lAo saliva (cultivated Oat), similar to A. jattta ; ligule 

membranous and toothed. 
BTOrnttS inermis (p. 87), ,yell developed rhizomes; 

very short ligule; entire sheaths. 

1 Some varieties arc slightly hairy on the lowcr margins of th(' leaves. 
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Arundo Phragilliles (p. 66), ligule represented by a 
fringe of hair; aquatic. 

D'igraphi.s anmdinacen (p . 95), ligule membranolls 
and \yell developed; aquatic. 

B. (r.on tillued). Shoot cylindrical (cil'cuhu or oval in transven,e 
sEction),1)lants )))Ol'e or less hm'ry or pubescent. 

(n) With aur icles (very small in H. })),(I!PI! oe). 

BrolJllls as per (p. 85), sheath entire and bearing 
long reflexed hairs; shade species. 

Hordeltiil pmtense (p. Ill), blad es firm , hairy above, 
glabrous and gloss.\' belO'y. 

H. IIIvrinlllll (p. 109), bJades t.hin and softly hairy 
all both surfaces; annua l. 

lAgropy),/lIil repens (p . ::i l ), 'well developecl rhiwllles; 
hair: chiefly on upper surface of blade. 

Triticu JII sativllIII (common Wheats), hau's on edges of 
auricles; sheath pubescent (diiferellt varieties 
vary mnch in these respects). 

lSecale cereale (Rye) , short and long hairs on sheath; 
base of sheath redd ish ill colour. Auricles slight. 

(b) Withaul auricles . 
H olclls lanallls (p. 106), blades velvety to touch ; 

pink vei ns on basal sheaths. 
l A 'l'rhenalherulll (f1'enacellil l (p. 63) , sparsel," hairy on 

sheath 01' bh"cle; ligu le b l1 mt; roots yellow; 
t ufted . 

At'ena jlavescens (p. 68), pale green blades which 
are thin, dull , and hairy on both sides; reflexed 
bail'S 011 sheath. 

Anlhoxanlh llill adaml lllil (p. (;1) . long bail'S at juncture 
of sheath ancl blade; sweet-scented. 

B)'i::;(~ media (p. 77) , b lades ,yith rough hairy margins 
and low flat ribs. 

BroiJI us ctlTensis and val's. (pp . 79- 82) , entu'e sheaths 
with slight keel or none; softly downy. 

B. sterilis (p. 82), as p. (fr vensio but keel more 
prominent on' sheath ; ligule cleepl," raggecl. 

1 Hairiness varies cunsidc J'a uly in tbe~e species. 
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B. ereeills (p. 8-1), long hairs on margins of blade; 
entire sheath. Shoot section oval. Blades teud 
to fold . 

Brachypod£1I111 sylvctticUin (p. 74), blades of pale 
sap-green col om, thin, long, and tap(~ring at 
both ends; usually in shade. 

B. pinnal 11111 (p. 7(:i) , blades only slightly hairy, 
lla lTO 11-, rigid alld tending to roll up ; ligule 
fringed \yitll hairs. 

ilJ o!inla ccerlli(!(l (p. ]] 8), roots tough and stl ingy; 
blades thin , nalTo\ying below and tapering to a 
long point above : ligule absent or represented 
by hairs 

[N. pralense (p. 111), owing to the very slight de­
velopment of its auricles may come here.] 

G ROUP II. Lower leaves setaceous (i.e. bristle-like). 
A. Lectves per/llanenlly folded (at least the lower ones). 

(a) Roots fibrous. 
Fes/uccl orinct (p. 101), ligule much reduced or absent. 

1. Val'. I'lilgaris, compact tufts; leaves firm; 
auricles short, erect, and rounded off. 

2. Yal'. tenuifolia (p. 102), smaller tufts and 
fin er leaves than val'. 1111lgctris. 

3. -Yar. elm-iusclila (p. 102), a more vigorous 
variety than 1:lIlg(tris, \yith stouter dark­
green leaves. 

FestliCrt rubra, L. , ligule much reduced or absent. 
1. "ar. genllinct (p. 102), pink basal sheaths and 

creeping lUldergrollud rhizomes. 
2. Y ar.fallax(p. l(3), like gemlil1Ct but tufted; no 

rhizomes. 
3. Val'. heferophylla (p. 103), sim.ilar to var. 

falla x, but upper leaves tend to be more 
open. 

Festw.:a lvl!j!lflis (p. 100), hairs on ribs of infolded 
leaves ; ligule obsolete; annual. 

Aira .fle:nlOsa (p. 57), ligule prominent; leaves 
practically solid ; no auricles. 
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(b) Roots tough and stringy. 
N ardus stn:cta (p. 119), upper leaves erec.t, lower 

ones reflexed. 
B. Bristle-like appearance due to inrolling or folding of edges 

of leaves . 
Avena pratensis (p. 70). 
Aim canescens (p. 58). 
A. pr(BCOX (p. 59). 
A. caryophyllea (p. 59 ). 
Poa maritima (p. 125); 

and sometimes others. 

CHAPTER V 

COMMON BRITISH GRASSES GROUPED ACCORDING TO THEIR 
INFLORESCENCES AKD FLORAL CHARACTERS 

The following key may be used to determine the different 
genera, and in some cases the common species; further details 
must be looked for in the full description given in Chapter VII. 

In using this key the student should first decide whether the 
inflorescence of the specimen is a spike or a panicle. If a spike, 
whether the spikelets are borne singly or in pairs, threes, or clusters. 
If a panicle, to which of the four types (A, B, C, D in the key) it 
belongs. In addition he should observe (1) the number of flowers in 
the spikelet, (2) whether all the flowers in the spikelet are perfect 
or not, and (3) whether the outer palea bears an awn. 

If an awn is present, note whether it is terminal, sub-terminal, 
dorsal or basal. In cases where the awn or awn-like projection 
is generally less than half the length of the palea bearing it, I 
have called it an awn-point. In the key O.P. indicates the outer 
palea. 

I. INFLORESCENCE A SPIKE OF SPIKELETS. 

(Spikelets sessile or sub-sessile on the rachis.) 
A. Spikelets solitary, i.e. borne singly. 

1. Spikelets without empty glumes1 and one-flowered. 
Nardus (p. 119), only one TOW of spikelets apparent. 

1 Or one rudimentary gIumc only. 
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2. Spikelets with one empty glume 1 only. 
Lolium (p. 113) has two opposite rows of spikelets. 

L. italicwn, outer palea bears terminal awn2,. 

L. perenne, outer palea awnless. 
3. Spikelets with two empty glumes. 

(The genera Triticum and Secale come here.) 
Agropyrum (p. 51), .rachis strongly notched . 

.4.. repens (p. 51), awn wanting or not exceeding 
length of palea. 

A. caninwn (p. 54), terminal awn exceeds length 
of palea. 

Brachypodium (p. 74), rachis scarcely notched. 
B. sylVCtticum (p. 74), terminal awn about as long 

as palea. 
B. pinnatum (p. 76), terminal awn shorter than palea. 

B. Spike lets not solitary. 
1. Spikelets in pairs, with 3-4 flowers each. 

Elymus (p. 97). 
2. Spikelets in threes, each having a single flower . 

Hordeum (p. 109) . 
H. pmtense, terminal awn not twice length of palea. 
H. murinum, terminal awn twice length of palea. 

3. Spikelets in clusters . 
Cynosurus (p. 90), spike elongated ; spikelets 3-5 

flo wered. 
Sesleria (p. 131) , spike short and ovoid .; spikelets 2-3 

flowered. 

II. INFLORESCENCE A PANICLE. 

(Spikelets not sessile on the rachis.) 
TyPE A. Panicle cylindrical and spikdike; spikelets one­

flowered. 
1. Both palem present. 

Phleum (p. 121), glumes keeled and bear awn-point. 
Anthoxanthum (p . 61), each flower has two pairs of 

empty glumes, and only two stamens. 

1 The terminal spikelet has two empty glnmes. 
2 Under certain conditions some of the seeds ma,v shed their awns. 

3-2 
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Psamma (p. 129), sea-shore grass with long rhizomes, 
panicle 4-6 inches long. 

2. In ner l)alea wanting. 
Alopecurus (p. 59) . 

A. agrestis (p. 61), panicle long and tapering. 
A. prctlens1's (p. D9), panicle blunter at apex. 
A. genicu/at1(s (p. 61) , an aquatic species with 

" kneed " culms. 
TYPE B. Panicle cOrlb-acted and t'llfted. 

Dactylis (p. 93), spikelets rough and dull; 3-5 £lmvered. 
Kreleria (p. ll2), spikelets silver,)'; 2-3 £lo"IYered. 
Digraphis anm(lina,cea. (p. 95) may come here; 

spil(elets one-Bm\·ered. 
TYPE C. Panz"cle close; though the iu£loresceulle is elon gated 

the spikelets keep Ileal' the main axis. 
1. Bmnches simple and felY. 

Triodia (p . 132) , outer p~tlea 3-toothed at apex. 
2. Branches divided. 

(a) Ko awns or a\Yn-points to pale&. 
Molinia (p. llB), spikelets 2-3 £lowered. 
Glyeeria jlvilnns (p. 105), spikeJets 8-16 flo\\' er ed. 

(b) With awns or a\vn-points to palere. 
Festuca ovina (p. 101), t ernunal awn-points (may 

sometimes come here). 
F. Myw/'us (p. 100), long terminal awns. 

Aira pr(Bcox (p. 59), awns dorsal, or almost basa L 
TYPE D. Panicle lax, open and spreading, at least during the 

£lo\yering period. 
1. One perfect .fiowe?· only in each spikelet. 

(a) Awns or awn-point to outer palea. 
Arrhenatherum (p. 63) , lower flower staminate. 
Holeus (p. 106), upper £lo\rel' staminate. 
Agrostis canina (p. 5G ), very small one-£lo\yered 

spikelets " 'ith protruding dorsal a \\'n. 
(b) No awn or awn-point . 

Digraphis antndinacea. (p. 93) , two hair-t.ufts at base­
of paleffi. 

Meliea ttnijlora (p. 118). 
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Milium (p. U8). 
Agrostis vulgaris (p. 56). 
A . alba (p. 5-!) (sometimes has basal awn) . 
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2. At ~east two pe1Ject flowers in each spikelet. 
(a) With (LWnS or a.wn-points to ouler palece, which are: 

Terminal in Festuca (p. 99). 
F. ovinct and vars. (p. 101), Jeaves permanently 

closed. 
F. elaliol' (p. 99). Leaves expanded. Spikelets 

5-10 flowered. 
F. sylvalicct (p. 104). Leaves expanded. SpikeJets 

3-;) flowered. 
Arundo Phmgmites (p . 66), panicle large and 

silky; spikelets 3-flowcred. 
S~lb-termina,l jn Bromus (p. 79). 

B. anensis and vars. (pp. 79-82), O.P. broad. 
B. s!erilis (p. 82), panicle drooping; O.P. 

narro\y and long ; awn longer than O.P. 
B. a.~per (p. 85), panicle drooping ; awn shorter 

than the O.P. Shade species. 
Dorsal or Basal in: 

Avena (p. 68) , awns bent, long, and conspicuous. 
Aira (p. 5G), awns fine, not conspicnous. 

(b) Oute'/' pale(8 without ctwns O'r awn-points. 
Poa (p. ]22), spikelets with 2-7 flowers; O.P. less 

than -1 mm. long. 
P. annua (p. ] 22), " web " wanting; spikelets 

4-7 flowcred. 
P. pratellsis (p. 127), O.P. 3-ncn-ed, the' 

marginal nerves hairy below ; spike-
lets ;1-5 flowered. "Web " 

P. compressa (p. 123), O.P. 3-nervcd, of 
spikelets 4-'7 flowered. , hairs 

P. Irivialis (p. U9), O.P. 5-ncrved, the I at 
marginal nerves free from hairs; base 
spikelets 2-5 flowered. of 

P. nemoralis (p. 125), O.P. 5-nerved, palere 
both dorsal and marginal nerves 
hairy beiow; spike lets 3-5 flowered ) 
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Festuca pratensis (p. 100), spikelets 5-6 fim\~ered; 
O.P. 5-8 nun. long. 

Glyceria aqlla1icct (p. 10-1), aquatic; spikelets 5-10 
iimyered. 

Catabrosa aquatica (p. 90), aquatic; spikelets 
2-flowered . 

Briza (p . 77), large inflated spikelets 6-8 flowered. 
Melica 'nu tans (p. 116), t\yO perfect flowers in 

each spikelet. 

CHAPTER VI 

KEY TO GHASS "SEEDS" 

. It has been found most convenient to classify the " seeds " 
of grasses in the main by the presence or absence of an awn on 
the outer palea. In Group I are placed all "seeds" which are 
distinctly awned, i.e. hoving on an average awns exceeding half 
the length of the palero bearing them. In Grol1p III the palere 
bear no trace of an awn; the apex of the outer palea is either 
rounded off, or is acutely pointed, but does not taper off into 
a long point. 

Group II is intermediate in these respects between Groups I 
and III, and includes "seeds" in which the apex of the outer 
palea either 

(a) 
(b) 
(e) 

tapers to an awn-point; 
bears a sub-terminal point 
is two to five-toothed . 

or spur: 

The terms " awn " and "a\vn-pomt " are of course only relative. 
If on an average the a\\'D-like projections exceed half the length 
of the palere bearing them they are considered as awns; if they 
do not exceed this they are termed an·n-points. In the case of a 
few species, where the length of the a\Yll-point is subj ect to wide 
variation, the seeds have been included in 1110re than one Group. 
The awn- when present- affords several other useful distinctive 
characters. It may arise from either the base (basal) or apex of 
the outer palea (terminal awn). Or it may arise from a point 
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just below the apex 
palea (dorsal awn). 
smooth or barbed. 

(sub-terminal) , or nea r th e middle of the 
I t may be either straight, bent, t\y istcd, 

A careful examination of these points, together with the 
size of the" seed," the shape and relative size of the rachi lla. 
the position of hail'S, etc. will soon enable the student to dis­
tinguish most grass ,. seeds." In the key O.P. indicates the 
outer palea and I.P. the inner palea. The pages given refer to 
the fuller description. 

Fig; . 24 a.nd 25. Tyl' CS of ::->talch Grains. 

Fig. 24. Simple grainR froIll end o' perIn of .d.grop.lJ11t11t rel' fns . x about 350. 
Fig. 25. Compound grains from cndo~pcrm of F es(uca, prntensis. x about 350. 

It may here be noted that the starch grains of the endosperm 
also affora characters wm ch are useful aids to the identification 
of species. The size, form , and structure of these are often very 
different in the different genera (see :Figs. 24 and 25). In Maize, 
Wheat, Barley and Rye, and also in the genera Panic1IJn, Ag1"opy1"wn 
and Elylnlls they are simple and either rounded or polyhedral in 
form. In a ll other British geJICra com pOllnd grains OCCUI'. Further 
details cannot be given here. See Bibliography, Nos. 10 and 35. 

KEY TO BRITI SH GRASS "SEEDS." 

GROUP I. "Seeds" distinctly awned. 
A. Awn terminal , i.e. the O.P. tapers off into an awn. 

1. " Seed" cons1·stin.r; of the spikelets lIsually un'ite(l m 
three.s ,' Hordeum. 

(a) Awn exceeding twice the length of the O.P. 
H . IIlU"inUIIl (Fig. 118), empty glwues of central 

spikelet dilated and fringed (common) (p. 109). 
H. sylvnlicwn, g[umes only slight ly dilated ; those 
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of the central spikelet not fringed, the palere of 
the central spikelet not, enclosing a grain (rare). 

(b) Awn not exceeding hrice the length of the O.P. 
H. pralense, gl1ll1leS all bristle-like,- not dilated 

(p. Jl1). 
H. lIIari/illllllll, inner glume of la teral spikelets 

dilated on one side. 
2. "Seed" consisting of only the I .P. and O.P. enclosing 

the "grm:n." 

(a) "Seed" somewhat flattened or compressed; barge 
or boat-shaped. 

(x) Awn from t to -} the length of O.P., which 
is 5-7 min. long. 

LoliulII itahclIlII (p. 11:5), rachi11a rather 
flattened and smooth (Fig. ] 24). 

L. wolrliclIlII. rachilla rather flattened 
and smooth (p. 15G). 

Ero 1/111 S qigantells , mchilla cylindrical, 
usually rough \rith short bristly hairs 
(Fig. 80) (p. S:5). 

(y) A\\"fl from ~ to + the length of O.P., which 
is 9-12 llUll. long ; rachilla cylindrical 
all d usual! y hairy. 

lAgropyl"ll1/l canill/ IIII , back of O.P. smooth 
and \yi thout. a distinct keel (Fig. 30). 

Brow1/s erec//ls (Fif!. 70), back of O.P. 
scabrid or hair., and with a distinct 
keel (p. Sn 

BracliYIJodill1/l sylraticl/ )// , back of O.P. 
hairy but \\' ithollt a custinct keel (Fig. 
G3) (p. 7-1 ). 

(z) Arm-point half the length of the O.P. or 
less; O.P. 7- 12mm. long; rachilla 
round , smooth or pubescent. 

BrachyporliUlii p-inllatwn (Fig. 6-1), O.P. 
ncrnd above but without a distinct 
keel (p. 76). 

I In Agl"olJ!/I"U lib cl1C a \I'll i., som<'time, sjjghtly suu·terminal. 
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lAgroPvrWll repens var. ar/stata , O.P. with 
a distinct and one-sided keel (p. 51). 

(b) "Seed" not flattened, rather cylindrical or tri­
angular in transverse sectioll, narrowing 
below and tapering oft above. 

F eslilm JlYI/}'/ls (Fig. 99) , O.P. 5- 6 nllll. long 
bearing an awn t wo or three t imes t hat 
length (p. 100). 

F. uvilla val'. duriu8cIlia (Fig. 106) (p. 102), 
O.P. about ±- 5 rum. long, with an awn 
- or a' \Ll-point- llsn::Lll y half as long 
as itself. 

F. o1iina vat. vulgar is (Fig. 102) , O.P. 3--! mm . 
. long with a\nl-point usually less t han 

half as long (p. 101). 
[AruJI(I" Phragill ites (may come her e), O.P. 10-

12 mm. long, including its very long 
awn-like point; rachilla covered 'nth 
long silky hairs (p. (13). 

Dactyli . .;: q/omer(lta. (Fig. 88) (::nmed specimens 
would come here) , see p. 93. 

,Y((}'(lus .<ir icta ( Fi~. 131) (may come here), see 
p. 119. 

CYil0811)'US echill(ltll~ (may' come here), rare, 
see p. 93.J 

B. Awn suh- terminal, i.e. ari.sillg illllll ed ialei.1J bill dist incll!} 
below the ,apex <!f the D.P. 

1. Awn exceeding t \\'i ce the length of the O.P. 
Agrostis Sllic({-ren ti (Fig. 37) , O.P. 2-~·5 1111l1. long 

(p. '56). 
~ . A"'ll from about i to i- the length of the O.P. 

Brolll1l8 sleril is (Fig. 74) , O.P. from H to 20 mm . 
lrmg. " Seed " very slender (p. 82) . 

L oliu /)/ lelllll lenlulJI (Fig. 12[i) , O.P. about 6 or 
7 mm. long. " Seed" very stout. 

3. Awn usually not exceeding the length of the O.P. 
Br01nU8 mallis (Fig. 72) , O.P. 7-12 mm. long, broac1, 

1 See footnote on previolls page. 
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much inflated, bifid at apex, and 
usually hairy ; awn about as long as 
O.P. (p. 81). 

B. arrensis (Fig. 68), like B. mallis, but the whole 
"seed" usually more glabrous (p. 79). 

B. asper (Fig. 78), O.P. 10- 14 mm. long, with short 
bristly hairs on its lo\\er part. Awn 
rough, straight and about half as long 
as the O.P. (p. 85) . 

Holcll s mollis (Fig. 1]6) (may come here, but see p. 43). 
4. Awn (or sub-terminal awn-point) not more than half 

as long as the O.P. 
Sesleria ccerulea (may come here, see p . 131). 
HolcllS lanatus (Fig. 114), see pp. 43. 106. 

C. Awn dorsal , arising a considerable distance below the apex, 
but distinctly above the base of the O.P. 

1. " Seecl" consisting of the one-" seeded" sp·ikelets with the 
glwnes attached. 

(a) "Seed" with two awns, one straight, the other 
twisted and bent. 

Anthoxallthum odomtwJ! (Fig . 52) (p. 61) , the 
awn-bearing glumes (3-4 mm. long) 
have silvery-white summits, and are 
covered with hairs of a deep rich brown 
hue. 

A. P uelii, the hair on the awn-bearing glumes 
is of a paler b1'o\\'n colour, and the 
palere are also of a lighter colour than 
in A. odora!1/IJI. (See p. ]39.) 

N.B. "Seeds" of Arrhenatherllm often have 
two awns, but the palere of two flowers 
are present, and the empty glum es 
have fallen. 

(6) "Seed" with O.P. be({Tillg one [11011, which is more 
or less bent. 

(x ) I nner palea wrmling, awn attached to 
lower part of back of O.P. = Alope­
curus. 
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A. ]J}'(/tensis (p. 59), gh1ill es about ;j mm. 
long, covered with long silky hairs 
especially at their edges. (Fig. 45.) 

A. agres/is (p. 61), glumes about 6 mill. long, 
bearing much shorter and fewer hairs 
than A. pratens is. (Fig. -18.) 

A. gem'cuZatus, glumes about 2·5 mm . long. 
(Fig. 50.) 

(y) Both pa7em p1'esent = Holeus. 
H . mollis (p. 108), glumes 5-6 mm. long, 

both acutely pointed and hairy on the 
nerves: O.P. of lower flower (con­
taining grain) awnless ; O.P. of upper 
(staminate) flower bears an awn which 
arises from a point about three-fourths 
the distance up the O.P.; the awn is 
finely serrated throughout its entire 
length. (Fig. 116.) 

H.lanatus (p.l06) ,verylikeH. lIIollis, butglumes 
4- 5 mm. long, more hairy, the upper 
one broader than the other and tipped 
with a short awn-point. The awn is 
almost sub-terminal, is rough (serrated) 
only towards its point, and is distinctly 
curved or hook-like. (Fig. 114.) 

2. "Seed" consisting of the paZere eUl'eloping the grain, and 
without the ghlli/es attnched. 

(a) Awn twisted and bent. 
A vena fa lua , O.P. about 13- 15 mill. long by 

3 mm. broad; rachilla bearing fine 
long bristly hairs. Basal hair-tuft 
below palece. (Fig. 62.) 

A. slr igosa , O.P. 12 mm. or more in length. 
Only the O.P. of lower " seed " of 
spikelet is awned. Rachilla almost or 
quite glabrous. 

A . pmtens1's (p. 70), O,P. about 9111m. long, of 
light straw colour, with basal hair-tuft. 
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Rachilla bears fine white silky hairs. 
(Fig. 61.) 

A . jlat'escens (p. 68), O.P. 5-6 mm. long, 
yellowish-brown, bifid at apex, with 
basal hair-tuft. Awn attached to upper 
part of the back of the O.P. Rachilla 
long, outstanding, and bearing long silky 
hairs. "Seeds" very light. (Fig. 58. ) 

A/''/'hena.lherwn avenaceum (p. 63), "seeds" 
6-10 mm. long, consisting of two pairs 
of paleffi, only the upper pair enclosing 
a gram. (Fig. 55.) 

Aira caryophyllea(p. 59), O.P. about 1·7 mm.long, 
dark-brown, bifid at apex, with basal 
hair-tuft. Awn arising from lowerpartof 
O.P. and about twice its length. (Fig.43.) 

A. prcecGx. "Seed" very much like A. caryo­
phyllea, but the basal hair-tuft is 
much less developed, and the awn 
arises nearer the base of the O.P. 

(b) Awn straight, and not twisted. 
Agrostis canirta, no basal hair-tuft to "seed." 

(Fig. 36.) 
CaZamagroslis Epigeios . basal hair-tuft present 

exceeding the length of the O.P. (p. 89). 
D. Awn basal or nearly so. 

1. Awn almost straight. 
A il'o, ccesp£tosa (p. 56), "seed" about 2·5 mill. long; 

awn hairless ; rachilla with long white 
spreading hairs. (Fig. 40.) 

Aiw CCimescens, awn with tuft of hairs in its 
middle (p. 58). 

2. Awn bent or distinctly wavy. 
Aim jlexuosa (p. 57), O.P. about 5 mm. long, with a 

conspicuous basal tuft of white silky 
hairs. (Fig. 41.) 

Agl'ostis selacea, O.P. about 2 mm. long, with a few 
basal hairs only (p. 56). 
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GROUP II . " Seeds " with the O. P. either taper-pointed, or 
bearing an awn-point or spur, but not 
distinctly awned. (See p. 38.) 

A. a.p. without a distinct keel; "seed" 'l'oWtd-bc~cked, narrowing 
below and tapering abave. 

Oynosurus cristatus (p. 90), O.P. 3-4 mm. long, with a 
coarsely scabrid curved point. Colour 
varies from light yellow to brown. 
(Fig. 86.) 

O. echil1alus, O.P. 5-6 mm. long without including 
the awn-point, of a pale straw colour; 
usually has a distinct awn. 

Festuca ovzna var. vulgaris, O.P. 3-4 mm. long, or up 
to 4·5 mm. with the terminal awn-point. 
Rachilla round and outstanding. 
(Fig. 102. See p. 101.) 

F. omn(t tenuifol~'a, O.P. 2-4 mm. long, acutely 
pointed, but without an awn-point. 
(Fig. 103 .) 

F. 'I'llbra var. gen~ lina, O.P. 4-3 mm. long, usually with 
a very short awn-point; often with a 
pinkish tinge. (Fig. 107. See p. 102.) 

F. elatioT sub-sp. arundinacea (p. 99), O.P. 6-9 mm. long, 
tapering to an acute point, or even 
with an awn-point. (Fig. 95.) 

Agropyrum repens, O.P. 7-12 mm. long including the 
taper-point, or terminal awn-point. 
(Fig. 29.) 

Elymtts n-rerw1'ius, may have the keel of its O.P. 
very slight and come here (see 
p. 46). 

B. a.p. with a distinct keel; "seed" either compressed, or al 
leust tTiangul(/.?· tn cent'ral tra.nsverse 
section. 

1. [{eel of a.p. very marked. 
Brom'us Schmderi, O. P . 14-22 IDm. long, taper­

pointed; grain about 7 mm. long. 
(Fig. 83, p. 88.) 
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Dactylis glomerata (p. 93), O. P. usually 5-6 mm. long, 
with curved taper-point; keel serrated 
or with bristly hairs above. (Figs . 88, 89.) 

J{mleria crista/a, O. P. about 4 mm. long, taper­
pointed. Inner palea thin and silvery. 
" Seed " much compressed. (Fig. 120.) 

2. Keel of a.p. slight. 
Nardus sl1'ida , O. P. 8-12 mm. long including the 

tapering awn-point which is rough. 
No rachilla . (Fig. 131.) 

Molinta ccerulea , O.P . 3-4 mm. long, acutely pointed, 
often purplish; the palem usually gape 
open above ; rachilla frequently kinked, 
and " knobbed " at top. (Fig. 130.) 

P S(I}IIma arenaria, O.P. about 10 mm. long, 5-nerved, 
the slight keel (central nerve) ending 
in a short sub-terminal spur. A basal 
tuft of silky hairs present. (Fig. 147.) 

E!ym u,/S arenarins, O.P. 12-17 mm.long, very hairy and 
with a terminal spur-point. (Fig. 93.) 

Amndo Phragnn:les, O.P. about 11 mm. long, taper­
pointed; r.-1chilla covered with long 
silky hairs (generally goes into Group I). 

Sesler ia ccerulea, O.P. about 4 rom. long, 5-nel'ved, 
the central nerve ending in a short 
awn-point, the other nerves forming 
teeth at the top (p. 131). 

GROUP III. " Seeds " without awns or awn-like points. The apex 
of the a.p. is either founded off 01' 

s im ply (lCIl/ e. 

A. " Seeds " less than 4 mm. in average length. 
] . " S eed" three-sic7erl or /ricmg u.inr in l'l'Clnsver.'e section 

(oring to prominent keel and marginal 
ribs of O.P.). Rachilla cylindrical. 

Pua 'Ile lJl oralis (p. J 25), O.P. average 2·5 mm. long, 
"l'ith rather acute apex; k eel and 
marginal nerves hairy below. Rachilla 
microscopically rough. (Fig. 139.) 
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Poa Ir ivialis (p. 129), O.P. average 2·3 mm. long, 
i)-nerved, with acute apex; the "seed" 
is acutely triangular in transverse 
sect.ion, and without hairs on the 
marginal ribs; rachilla smooth and 
slender. (Fig. 143.) 

Po(~ praleJl.sis (p. 127), O.P. average 2·2 lllm. long, 
with blunt apex; "seed" stouter , and 
less acutely triangubr in transverse 
section than P. t'(ivial'is; a few hairs 
are freq uen tl y present on the marginal 
rihs belO\v ; rachillasmooth. (Fig.142.) 

P oa COl1ljHegSa, very similar in size, etc., to P. pratensis 
but there are no intermediate nerves 
between the keel and marginaJ ribs of 
the O.P ., and the I.P. is fringed with 
finer and more numerous microscopic 
bail's. (Fig. l38, p. 124.) 

N.B. "Seeds" of the aboye four species in their natlU'al 
state have a " web " at the base; 
" seeds " of t he two following species 
have no ,. \\' eb. " 

Poa ail/ilia, O.P . from 2-:3 mm. long, -[i-nerved, with 
membranous edges above; keel and 
latera l ribs fringed with hairs. B a­
chilla relatively large. The degree of 
hairiness is very variable. (Fig. 13G.) 

P Ol/. alpi)l((, O.P. 3-·1, mm. long, 3-nerved, acutely 
pointed and k eeled; keel and lateral 
nerves are covered with long white 
hairs. (Fig. J33.) 

2. "Seed" wil li G.P. ),()lll1d-b'ICked, i.e. without a promi­
nent keel. 

(a) O.P. not inflated, closely investing the grain. 
PhleUiIi ]1m/elise (p. 1:Zl) , "seed" about 1·8 mm. 

long, spherical-ovoid in form . Palell) 
silvery-white; grain yello\v with ir­
regularly pitted surface. (Fig. 134.) 
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Fesluca ovina lenuifol~'a, O.P. 2-4 mm. long, with 
acute apex, brown in colour. Racrulla 
outstanding. (Fig. 103.) 

Agl'()slis alba var. slolomjef(t (p. 34), in bulk of a pale 
silvery-fawn colour. O.P. 1·3-2·0 mm. 
long; paleaJ very thin and silvery­
white, lower empty glume with its 
keel serrated throughout its entire 
length (some empty glumes are always 
present). (Fig. 34.) 

A. ctlba val'. vtdgan's, as above but slightly smaller 
"seed," and lower empty glume ser­
rated only on the upper half of its keel. 
Seen in bulk the" seed" is of a darker 
colour. (Fig. 35.) 

Glycerict aq1wlica, O. P. 3-4 mm. long, 7-nerved; 
rachilla less enlarged at the top than 
in G. jlw:tans. (Fig. 111.) 

Milium effusum, O.P. about 3 mm. long; inner palea 
hard and shining. (Fig. 129.) 

Digraphis ar~mdinacea , O. P. about 3 mm. long, 
glossy, with a pair of linear hair-tufts 
at its base. (Fig. 92.) 

Holcils lanat-us , "seed" (when free from the glumes) 
2-2-5 mm. long; palem gyeyish-"\yhite, 
shining. (Fig. Jl4.) 

H . mollis, when free from the glumes, also comes 
here. It can then only be distinguished 
from H. lana/u.s by the awn of the 
upper flower if the latter is attached, 
see p. 108. (Fig . 116.) 

"Seeds" of the following three species may sometimes come here. 
OynosU'/'us C'rislai 1lS ) . , 
M Z

' , 1 O.P. 3-4mm. long and {({PC1-
j 0 ,21'.1(. c03ru ,ea - , 
T.r l " J ]Jo~nted (see Group II) , 

.Il.Q3 ena cnstaia 
(b) O.P. inflated, with membranous winged margins. 

Briza media, O.P. 2·5-3 mm. long. (Fig. 69.) 
B. minor has a similar but smaller "seed." 
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B. "Seeds" 40 mm. or more in arerage length. 
l. Gmin tightLy held between the J1alem. 

Loliwn perenne (p. 113), O.P. 5-8 mm. long, usually 
with rounded apex. Rachilla com· 
pressed. (Fig. 123.) 

li'estuca pratensis (p. 100), O.P. 5-6 mm. long, rachilla 
cylindrical. (Fig. 97 .) 

BroJ} /t{.s £nermis, O.P. 9-12 mID. long, rachilla cylin­
drical and hairy. (Fig. 82, p. 87.) 

Glyceria fluitans, O.P. 4-5 mm. long, 7-nerved, the 
nerves rough; rachilla much enl arged 
at top. (Fig. 112.) 

[In the following species the O.P . is usually either taper­
pointed or bears an awn-like point, 
but occasionally their seeds may appear 
to come here (see Group II). 

Feslltca ntbm (Fig. 107), the O.P. is 4-5 mm. long, 
including the awn-point. 

F . elalior sub-sp. arun(Zinacea (Fig. 95), O.P. 6-9 mm. 
long, usually tapering to an acute point. 

Bt"omus Sch"l"({cleri, O.P. 14-22 mm. long, taper­
pointed. (Fig. 83.) 

A1"wndo Ph rag mites, O.P. 10-12 mm. long, taper­
pointed (p. 66). 

A. 

Psamma arenar-ia, O.P. 9-11 mm. long, bearing a 
very short sub-terminal spur. 

Elyrmts al'enarius, O.P. 12-17 mm. long, hairy, and 
with a terminal spur. (Fig. 93.)J 

2. O.P. very broad emd loose, allowing the gmin (0 se17arale 
easily . 

l11elica nutans, O.P. 4-6 mm. long; gram about 
2·5 mm. long, shining, of a dark­
brown colour. (Fig. 126.) 

M. uniflora, "seed" very similar to M . milans. 
(N,B. "Seeds" of the last two species are not often met. 

with.) 

4 
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Fig. 20. Showing outline (tud comparative size of common grass" seeds." 
Natural size . 

1. Loliwlt ilalicll1n. 20. .dim jlexliosa . 
2. L. p crenll e. 30. A . c(lJ'yophylle(l . 
3 L. temulelltwn. :~l. A. caJspitom . 
4. F estuort elalior. 32. Alo1)COUrus pratell sis. 
5. F. pI atensis. 33 . A. agrestis. 
O. F. d!uri1l8C1tZa. 34. A. g~nicul(lf~ts. 

7. F. m bra var. JClUax. 35. Hn/cll s 'moliis. 
8. F. GVillCl val'. vulgaris. 36. H . hwulu s (ill gllll11es) . 
U. F. Gvilla var. lenuifoz,:o. 37. H . lanatus (Iyithout gluUles) . 

10. F. 111yltrus. 38. Phlntln pralellst . 
11. Daclylis glmnerala. 30. P ca pralensis. 
12. Oynos·urus cristallts. 40. P. Iriv ialis. 
n Allthox anlhum ccloralU1l1. 41. P. n e-mcl·alis. 
14. Briz(I m edia. 42. P. ({nntUl. 

15. Bronws ste'rilis . 43. .dgroPVr um repells. 
16. B. moll-is. 44. Nanlns s /ric/a. 
17. B. asper. 45. Glveeria aquctlioa. 
18. B . erectu., . 46 . G. fl~litall s . 

10. B . gi(jall teus. 47. Agrosli s alba . 
20. B. inennis. 48. 1)1diccl nulans. 
21. B . Schmderi . 40. K celo'ia cris/ata . 
22. BmchYl)cdium 1)illll(l/''''I . 50. 1)1olinicl caJntiea 
2:3. B. sylvaticu))I. 51. HordEum pratense. 
24. AvenCl ]Jmtensis. 52. H.1nllrin llm . 
25. A. jla!'escens. 53. Elynms arenariu8. 
26. .drrlienatherwn avellaceU'll/ . 54. PSa.lmnc, a.renaria. 
27. Avena j(llu({ .. 55. Digraph/s arlll1cli,IC1Ce[/. 
28. A. z;ubescens. 56. \Yheat grain (for comparison of size) . 
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CHAPTER VII 
BOTA]\'ICAL DESCRIPTIOX OF SPECIES 

(XB. The Genera (t're arranged in alphabetical oTder) 

Agropyrum repens, Beauv. (Couch-grass.) (Fig. ~7.) 
A perennial, creeping very extensively by means of numerous, 

long, stout, and sharply-pointed rhizomes 'which beaT rudimentary 
leaves and adventitious roots at the nodes. Leaf-sheaths split, 

Fig. 27. Spikatc inflorescence of Agro- Fig. 28. A?ropyrton ami-
pyrum repen3, about ~. nat. size. Left ?PI7n, a,bout ~ nat. size. 
hanel, ordinary awnless typc. Right 
hanel, ,·ar. (Iris/alum. 

4-2 

\ 
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and without distinct keels; the lower ones usually pubescent or 
hairy- the upper ones often glabrous. Blade Tolled in the shoot, 
dull, long, and rather thin; broadest in middle, tapering to an 
acute apex, and narrowing below. Upper surface sparsely hairy, 
almost ribless, and rough, especially downwards. Lower surface 
slightly keeled near base, occasionally hairy. (The hairiness of 

Fig. 29. " Seed" of Agro· 
pyrum rep ens. x 5. Front 
view. 

Fig. 30. " Sced" of Agro­
pyr~tm can inuln. x 5. 
Back and front views. 

this species varies very much.) Attricles prominent, narrow and 
pointed ; springing from greenish-white triangular areas at base 
of blade. Ligule very short, blunt and finely fringed. Abundant 
in Britain, and a most troublesome weed on 'cultivated ground. 

Flowers about July; flowering culms l~- to 3 feet high; 
inflorescence spikate. Spikelets in two rows, with the edges of 
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the paleffi turned towards the main axis, which is tough and 
notched. Spikelets of 4-5 flowers. The empty glumes are nearly 
equal, and 4- 5 nerved. 

"Seeds" boat-shaped, 7-12 mID. long: outer palea with a 
prominent dorsal nerve; rachiUa stout, cylindrical, smooth (or 
sometimes hairy) , widening above, with a concave apex. (Fig. 29.) 

(/ Ii 
Fig. 31. Panicle of A gmsti.s jJ(( / 1I8t l'i8, 

(a.) just after emerging from its 
sheath a nd (6) neal' the period of 
flowering. About ~. nat. size. 

A common variety of this 
dorsal nerve prolonged into 
sub-terminal, g,nd does not 
palea. 

Fig. 32. Panicl~s of A (f1'0., (.is 81010l1lje1'O 

(to the left ), and A(fl'ostis vu lgaris 
(t o t·hc right ). About t nat sizl' . 

speCIes-var. arisiatwil - has the 
an a\\-n or aWl1-point, which is 
exceed the length of the outer 
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A. jlinceulII, Beauv. , is a sea-shore variety of A. re1Jens. Hs 
leaf-blades are rigid and glaucolls, and the lower ones are Tolled 
and pointed. 

Agropyrum caninulII, Beauv. (B~arded ~Wheat- grass . ) (Fig. 28 .) 
Though frequent in Britain this species is very much less 

common that A. repens from which it differs mainly in the following 
Jespects: it is a t1tjted perennial, witkottt rhizomes ; the empty 
glumes are uSllally only 3-nerved; the outer palea has a terminal 

Fig. 33. Agrostis alba, L. var. "cpens showing creeping rhizomes. 

awn longer th{1m itself, and the rachilla of the "seed" is hairy. 
Fig. 30. It is a shade species. 

Agrostis. British members of this genus may be identified 
by the deliw/e spreading pClnicle; {he 'rery s nwll one-flo ~cererl 

spikelets, Clnd the empty glll/nes exceeding the length of the palece. 
Agrostis alba, L., val'. stolonifera. (Fiorin or Creeping Bent­

grass.) Fig. 32. Abundant in Britain. See also p. 134. 
An entiTely glabTous perennial , with numerous creeping slt1face 

stolons, rooting at the lower nones. Sheaths split; blaaes 'tolled in 
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t he shoot, varying much i.n relative length and breadth, but· 
always thin, and acute at the apex; usually downwards rough;. 
almost ribless. No keel to sheath or blade. Ligule long , erect ,. 
and rounded at apex; 110 anfieles. 

Flowers from July to September ; culms from 1 to 2 feet 
high; panicle erect, delicate, and spreading when in flower. 
Spikelets numerous, smail, and one-.£l.owered. Both paleee are 
present. Empty glumes acute and nearly equal. 

"Seeds" 1·3-2·0 m111. long ; outer palea delicate, awnless, 
and slightly notched at its apex. There is no rachilla, but a 
basal tuft of fine erect hairs may be present. Grain of butter­
scotch colour visibl e between the palem. The empty glumes 

@® 
8 C 

) 
8 

Fig. 35 :Fis. 36 

Fig. 3±. Agroslis alb", L. val'. stolonife?·a. x 10. A . Empty glnmes. B. "Seed." 
C. Nak ed grain. 

Fig. 35. A grostl's 'mlgaris, With , x 10. A. Back view, and B front view of 
"seed. " The dotted lin e inclic[tte.; t he po, ition and form of the gra in, 
C, The empty gluJlles. 

Fig. 36, Agrostis c'ln·il/ct, L . x 10. A. Empty ghull e3. B . " Seed " showing 
outer pa.lea, and clor"al aWll. 

may remain attached ; the lower one has its keel minutely toothed 
along almost its entire length . (Fig. 34.) 

Another form of this species known as A. palt,s/I' is (Marsh 
Bent-grass) is a luxuriant variety fo und growing by the side of 
ditches and ponds. It has a larger and more spreading panicle. 
(Fig. 31. ) 

Agrostis alba, L. var . repens . (BLack Bent-grass) = A . nigra , 
Withering. Very similar in foliage etc. to A. stolo mf era but its 
panicle is more loose and spreading. It also creeps extensively by 
means of stout underground 1'h1;zomes-like those of Couch-grass. 
It is a troublesome weed on arable soils. (Fig. 33.) 
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Agrostis wlgalis? With. (Fine Bent-grass.) (Fig. 3:2.) 
P erha ps onl.y a small er va ri ety of A. alba. The main points 

of difference are: leaves us ually nalTmrer; ligul e sharI and blunt. 

B 

P anicle very fine and graceful- even more 
drlicate than A. alba- and generally purple 
in colour. The lo\\"er r mpt: glume is 
toothed olth- on the upper half of its k eel. 
(Fig. ~r).) 

Agrostis err II illCl , L. (Bl'!)\\,il Bent-grass.) 
Perennial , 

Vel'." near A. rtll:a and A. l'lI lyo)')!; , but 
di stinguidmbl e from them b~- the follo\\'ing 
combination of characters : the ligul e is 
long alld acute a,nd the \ l) w('l' leaves almost 
n eed le-lik e. Th e outrl' palen bears a fine 
dorsal a \I'n as long as it·:-;elf. The lilli e}' 
)lIt/en is 1I'lll/lllig. (Fig. :3G.) 

Agrostis s(' f (/('e a. Curt. A perennia l 
\\'itil Il(' (' dl ~·-likc leaH';; , and :-;lenci rr CO Il­

tractL'd panicle. TIle outer pa lea bears a 
IWl\t b<1sal or ullllo;:;t hasa l aII'll longer 
than i t ~('lf. [n Urcat Britain is ()nh­

u;:;ualk (.lInd ill dH' ~.\Y. ('o llntie" of 

En~lnild. 
Agrostis 8/ /;('(1- ('('11/1. 1,. c\ lI a 11 11 ll a l 

\\'itil ltaIT()\\' bllt cxpa lldl 'c1 le,WCK. Thc 
p<tllicl(' \\"ith it" lOll,!!. slender. spread ing 
hralll'lH'~, n ad Bhini ng spi kelct.s, has a 

A f!race£lI l appl'al'aJlCc. ::'\ot (,OIll I11 011. 

TILE' Olltcr llll]{>u :2- :\lll111. 1 0Jli!-bear~ 

Fi~. 37 . .1 :,(O.'l i.' .')// i, a - a, finl'. straight, s ub-tc'rminal aII'll frOlll 

1'. IIli . L. > 10. A. E mpty hl"i('l' to £onr tillll'S its o\\·nlength. Hachilla 
,Ld ll lllt':-i_ 11. c·Spcd .. ' C. 
":-Je['"'' \I-it" [< 1I' 1l f[lily small anll s lender. (Fig. 37,) 
, h UII'Il, Aira (' (e8pil(/.~((, L. (Tufted Hair-grass.) 

(Fig~. 38 and 39,) 
A p erennial. a blllldant. in Bri tain. gl'owinf! in la rge Ile lu:;c I I~fls 

in moist or s hady situations, 8beaths split , shoot rolled; leaf-blades 
expanded or slightly roll ed, acutely ]Jointed. Upper surface ,,-ith 
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very high, I'ollgli , awl aC?lie ridyes which are equal. and contrast 
greatly I\;th the thin transparent tissue bet,,'cen, This t rilllS­
parent tissue consists of longit udinal rO l,s of thin-wall ed motor 
cell s, There is no mid-rill. aw1 in dr,I' \\-ea t lter the bl ade roll s up 
as the Illotor ce ll s lose \\'ater and ,t1 I(m the ridge,: t.o COllle t ogether. 
There are uo a m ieles: t he ligule is long and acnte. 

F Jol\' ers usualh- in Juh-: culm s I j t o ,J fee t high, Panicle 
la rge Rnd graceful- a t l1J'tlt slighth ' droDping- Iater ned and 
spread ing: s rikclets nUlll e l'OU ' . :.2 - :1 flO\I'c l'l'd, silvL'I',\'-gre,I' or 
purplish, 

',) I,,,t/,, " abo ut :.2 ") 1ll1 11. IOllg: outn pa lea Illelnlll'anon;;, Iylli tc', 
and ragged at ito; apex , ,lIltl lwa ri lll! ,1 !inC', nlll lOst straight basa l 
(or a lmost basal) 3\\'n sclclClJll \ ~ x('(' edillg its OWll length, Hac hilla 
relatiwh'long, and h L'arin~ lOll\:! Iy llitL, sprcitd illg hil ir;; , There is 
also a basa l tuft of l\'lu te "ill;'\' Iw in;, ('ololll' yariabl e, (Fig, ,Hl. ) 

Aira jlo ,I//()')/I , L, ( \ran' HrliJ'-gnlss,) (Fig, 4-:.2 .) 
A perennial, Il'ith lliLlTOI\' leaycs hal' in g their eclge8 tighth­

rolled iUII'arcls, mak ing tuelll almost so lid, L igul e prominent, 
broader than the base of the leaf. Flol\"ers in J uh'; cnl illS from 
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12 to 18 iuches high; panicle erf~ct and spreading; spikelets erect, 
shining, containing two flowers. Generally distributed over Britain 
on heaths and upland pastures. 

" Seeds" 4-5 mm. long, of pale tq mid-brown colour when 
ripe; outer palea ragged or bifid at its apex, and bearing a twisted 

Fig. 39. Panicle of Aim canpito8(1, about 1 nat. size. 

and "kneed" basal (or almost basal) awn distinctly longer than 
itself. A conspicuous tuft of white silky hairs surrolmds the 
base of the "seed." Rachllla relatively short, also bearing 
white hairs. (Fig. 41.) 

Aira W11escens, L. (Grey Hair-grass.) 
Needle-like leaves; awn basal, thickened at end, and bearing 
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a tuft of hairs in the middle. In Britain, only known to occur 
on the sandy shom;t of East Anglia. 

Aira caryophyllea, L. (Silvery Hair-grass.) (Fig. 42.) 
An annual, with rather rough needle-like leaves, growing 

about six inches high, and found mostly on poor uplands. 
Panicle erect and spreading; spikelets containing two flowers, 

the empty glumes equal. 
"Seed" dark-brown or almost black; about 1·5 mm. long, 

with a basal hair-tuft. Outer palea bifid at its apex, and bearing 
a dorsal (or almost basal) twisted and, "kneed" awn about twice 
its own length. (Fig. 43.) 

Fig. 40. "Seed" of Ai'ra 
crespitosa. x 10. .d. 
Front view. B. Side 
view. 

}'ig.41. "Seed" of Ai?',! jlecntosa. x 10. A. Back 
view, showing p03ition of the awn. B. Front 
view. 

Aira p1'CeCOX, L. (Early Hair-grass.) 
An annual, almost identical in structure and habitat with 

A. caryophyllea. It is however usually a smaller plant, and the 
branches of the panicle remain close to the main axis. 

Alopecurus ]J1'Cttensis, L. (Meadow Foxtail.) (Figs. 44, 150.) 
Abundant in Britain in moist meadows and pastures (see p. 135). 

A slightly stoloniferous, and entirely glabrous perenniaL 
forming loose tufts of abundant dark-green fo liage. Sheaths 
smooth, split ; the lower ones often of a purplish colour near the 
ground, and becoming a dark chocolate colour as they age; the 
uppermost ones become inflated just before flowering, and remain 
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so aftef\\·ards. Bla'le · rolled in the shoo f, rather thin, broadest 
just above its base ; acuminate above, and forming rounded 
collar·like ledges belol\" where it joins the sheath; both surfaces 
dull. Ribs on upper surface low, flat and broad. Ligule variable 
in length, but always blunt. There is no keel to the sheath but 
a slight one is present on the lower half of the blade. No auricles. 

Fig. 42. Pla.nt, of Aim fl exuo <(l (left) and A im c" ryophyllea (righ t ). ..\hout 
t nat. ,iz('. 1\.'13. The photogr(l,]lh is of spcc inwlls which had. bcen d ried, and 
the bent condition of A. f / 'X (10 3(b is lUuu1tu ral. 

Flowers in April and May; culms smooth, 1 to 3 feet high; 
panicle cylindrical , spike·like, 1- ;) inches long. Spikelets on very 
short branches, one·flmvered, ovate. Flowers proterog:YllouS. 

The " seds" consist of the entire ripened spikelets. Empty 
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glumes about 5 mm. long, equal, acute, united belO\y, their keels 
bearing a sub-

) 
fringed with long silky hairs. Outer palea acute, 
dorsal (or almost basal) awn, praJ'eeting more 
than half its length beyond the palea. Inner palea 
wanting. The grain (caryopsis) is yello\\-ish, 
ovate, somewhat flattened, and often bears 
remains of the stigma. (Fig. 45.) Q Alopecurus ngresl is, L. (Slender Foxtail.) 
(= A. ii!yosuroides, Huds. ) (Figs. -10 and L17.) 

A tufted annual, IllOst COllmon on stiff 
cultivated soils, \yhere it becomes a trouble- A B 

some weed. Flowers throughout the summer. }'i.l! . .J.3. " Seed" of 
: [ira caryophylien, 

It differs also from A. pratensis in the fo]Jowillg L. x 10. A. Sid e 

respects: the leaf-blades have acute ribs on 
the upper surface; sheaths a,nd flo\\'ering 
culms rough, the latter 1 to 2 feet high; 

yjew, , ... bowing 

pO'ition of awn. 
lJ. l'ront view. 

the cylindrical panicles taper at each end, and are more slender 
than those of A. pratensis. 

"Seeds" as in A. pratell sis, but the empty glumes larger, about 
6 mm. long, with the keels only slightly hairy; caryopsis also 
two or three times as large. (Fig. 48.) 

Alopecurus genicLdalus, L. (Floating Foxt::til.) (Figs. 49 and 
50.) 

A semi-aquatic perennial, flowering about June. Culms 
12-18 inches long, "kneed" at almost every node, and rooting 
at the lower ones. Blades relatively short and broad. Ligule 
long. Spikelets about half as long as those of A. }Jrct'ensis . Empty 
glumes blunt, their keels fringed with hairs (Fig. 50 ). (A. vari~ty of 
this species with the stems swollen neal' the ground known as val'. 
bulbosus is rare. A . .fnl'l'us Sm. and A. aZpimls Sm. are also rare.) 

Anthoxanthum odomluliI, L. (Sweet-scented Vernal-grass.) 
(Fig. 51 B and C. ) See also p. 138. 

A small perennial, forming compact tufts, and producing 
culms from 12 to 18 inches high. Roots rather shallow. Sheaths 
split, with very slight keel , somewhat striated, sparsely hairy 
or glabrous. Blades thin , rolled in the shoot, of light or mid­
green colour; varying much in shape, usually broadest in the 
middle and narrowing below ; sub-a0ute apex. Ribs-though 
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distinct Oil upper surface-Low, and flat . 'rhe hairiness of the 
blade varies much ; h3,irs may be confined to the margins, and 
to th e throat of the sheath, or both blade surfaces may be bairy. 
Ligule well developed, hut, blunt and very thin. No auricles are 
present , but the base of the blade forms ledges with hairy margins. 
S\\"eet scented. Abundant ill Brita in. 

b d 

Fi ~·. 4·!_ Spi); ",.) ike panic les of "UoJIPcum.< pm/ell si .;, L. showing fO UL' stages of 
c1u\·olopm ent. L eft to Ligh t, (1/) e rn ' L'ging from t he inH a tec1 sheath, (b) wit h 
s tig rn as ju, t in t he recept ive condition , (c) wi t h St [t Il1 CLlS fully protlll c1oc1 , a nc1 
(d) t he post· flowering condition. Ahollt?r nat. size. 

Flowers ill April and ~{a.v: panicle close, and spike-like, 1 to 
.) inches long. Spikelets one-fio\\-ered, 8-9 111m. long. Two 
pairs of empty glullles are presellt ; t he 10lyer or outer pair unequal 
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and acute, slightly hairy, yell o\ying as they age; the inn er pair 
nearly equal, hair.', of a rich bro,\Yl1 colour when the "seed" 
is ripe. T\yo stamens onlr are present in each flower. Flowers 
protogynous. 

Th e "seed" (3- -1 mm. long) consists of the inner pail' of 
glumes (covered with dark-brown hairs), and enclosing the paleffi 
and the caryopsis. The lower gillme bears a straight dorsal 
awn, and the other glllme beal's a longer, " kn eed, " sub-dorsa 1 or 

Fig. 45. "Seed" of Alnp ccul1<., pralf'll.,i." L. x 10. I t CULl;i;t:; of the empty 
.dl llllCo ((fl . 1) a nd ((fl. 2), and thl' outcr palea (o.r.) cnclo,; ing the grain. 
Sl. remain; o[ the ,tigmatic plUlLle.; . 

almost basal a\\·n. The upper margins of both glumes are silvery­
whi tc and mcmbranous. The ouirr and inner pa letB are of a 
bro\\nish colour, thin, smooth, and shining. (Fig. 52 .) 

A. Puelii, a closely allied allllual .. pecies, only occurs as a wced 
of cult iyation in Britain. 

Arrhenatherum ({Celli/Cellill. Beauv. (False or Tall Oat-grass.) 
(Fig. 53.) COUlmo n in Britain. See also p. 1-10. 

A tall perennial, with loose, erect tufts of hit t.er foliage. Roots 
numerous and of chrollle-!Jellcu; colour. Basal nodes of culms 
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oiten thickened, or bulbous, and sometimes coloured like the 
roots. Sheath split, with only a slight keel, usually glabrous 
but sometimes bairy, especiaJJy near the nodes. Blade rolled 
in the shoot , long, rather thin , and llal'rmy in proportion to 
length ; l:road est in middle, aCllJJ1il1a te above, tapering below; 

f 
b 

~ig. 4u. Spike·like panicles of ((I) Meadow Foxtail, and (b) Slender Foxtai l. 
About nat. size. 

upper surface almost l'ibless, usually hairy, and d01\ 'nwurds rough 
neal' apex; ImH'r surface slightly keeled at base of blade. There 
are no auricles and t.he ligule is blunt. A variety of this species 
with the lower internodes very much thickened is a troublesome 
weed on some eultivated soils. It is known as "Onion Couch." 
See Fig. 54. 
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Flowers usually in June ; cll1ms 2-4 feet high. Panicle large, 
6-10 inches long, leaning slightly towards one side; the branches 
keep close to the main a.xis at first but spread at time of flowering. 
Spikelets 8-10 mm. Long, containing t\yO flowers , the upper one 
hermaphrodite, the lower one staminate. Empty glumes very 

\ 

Fig.,n. Alo)leCIG l"u., agre.sl i s. .-\boll t t llitt . , iz(' . 

uneyuaJ , membranolls, and acute ; th e upper aud larger glume is 
three-nerved , and often of a pl.1l'ple colour ; the lower glume 
has a dorsal nerve only. The " seeds " of this species are often 
" sooted " or " smutted " owing to th e attilcks of Uslilago pc?"ennans, 
one of the " smut" fungi. 

The" seeds" consist of the spikelets minus the el1lpt,y glumes;. 

A. 
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their length ,yithout the awn varies from 6-10 mill. The outer 
paJea of the 10'wer flo wer bears a long (10 mill. or more) t,yisted 
and" kneed" dorsal awn. The outer palea of the upper flower 
usually bears only a ShOTt sub-terminal awn-point, but it mav 
have a dorsal, twisted and "kneed " awn ; its apex is ragged. 
Both of the outer palere are distinctly nerved, and the margills of 
both inner palere are delicately fringed. Each flower has a con­
spicuous basal tuft of white hairs. (Fig. 53.) 

(N .B. The twisting of the awns is on ly apparent wheu the 
seed is ripe.) 

Fig. 18. "Beed" of Afop( CILnLS uore81is, L. x 1\). Two y;ew". 

Arundo Phragmites, L. (CoUllllon R eed.) (Fig. 56.) Commol) 
in Britain . 

A peren nial aquatic species wit h cr eeping rhizomes. Sheaths 
smooth, split, bearded a t the throat, i. e. where sheat,h and blade 
meet. I4eaves rolled in the shoot; blades about one foot long 01' 
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more, and often more than an inch broad, linear-Ianceolate and 
acuminate; sDlooth on both surfaces, but ,,-ith numerous, Im1', 
flat ribs on the upper side. L i.qule represel1 ted b!/ (~ fringe of hairs . 
No auricles . The loose sheaths all 0 \\. the blades to turn away 
from the direction of the strongest prevailing winds. 

Flowers abollt August ; eulros stout, erect, smooth , from 5 to 
8 feet high. Panicle large, compollnd, with branches turned in the 

Fi;! . 4\1 . Two 5cmi ·aq'H,tic gnkse.;. A/oreclI­

rus geniwial118, L. (left), dim c(eO'l'ito.<a, :L. 
(,.igb t). .-l. bou t i wtt. Rizl'. 

Fig. 50. ., Seed " \ 
o[ Aio JleClut~.' . 
ueniCt~I" 1'1, -', L-
x 10. 

same direction as the leaNes; at first silvery-violet or chocolate 
in colour, but later on turning light-bnmn. Spikelets numerous; 
three-flowered, ovate-Ianceolate at first , and spreading later. 
Empty glumes unequal, naITO''', and acnte, each bearing a nerve 
on either side of the centfaI keel. 

5- 2 
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"Seed ." Outer palea 10- 12 mm. long, including the long aWll­
like taper-point. Inner palea half as long as the outer palea, 
membranous and minutely fringed towards its apex. The rachilla 
is covered with long silky hairs. 

Avena. British species of this genus are recognised by thei·/' 
open spreading panicles, 2-5 jiolcereel spikelets (if only t,,·o £lowers 

g 
t J , t, , 

H c 
Fig. 51. Two of the oa,r[iest of Briti,h Grasso". A. .Jlo'ldow Foxtail. 

B. Sweet Vernal·Grass (Anlho.""lIth ttHl oclom{ltln) . C. Plant of the lutter. 

both are bisexual) , and the 1011,1/ dorsal and " k}leed" (Ill'll on the 
ollter paleo. 

Avena./luresceJl s, L . (Yellow or Golden Oat-grass.) (Fig. 57.) 
See also p. 139. Common in England , but much less so ill Scotland 
and Ireland. 
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A tufted perennial, ,,-ith nWl1erous fibrous roots \yhicb are 
often of a .'ello,,-ish colour. Shoot cylilldrical. Sheaths split, 
covered \yith numeroue silky and usually refi exed hairs. Lca£­
blades rather thin, narrow, and acuminate ; with sill.:y hairs on 
bOlh sw/aces, but more especiall y on the upper surface whicb is 
also distinctly ribbed. No auricles. Ligule blunt, but distinct. 
The foliage is generally of a pale or mid-green colour. 

A 

Fig. 52. "Seed" of Antho.rantl/llln odr)J'(l ium, L . x 10. A . "Seecl" coo"isting of 
the inner pail' of h a. iry ~mpty glulll es enc!o.,ing t he jJaie::c and .!.! I'a in. B. Th e 
outer palea (O.P.) anel inner palea (I .P. ) em'eloping the gl'ajJl. 

Flo\vers about miCisummer; culms erect a bout ] ;}-20 inches 
high. Panicle symmetrical, open, and erect; of a golden-yellow 
hue, yery delicate and graceful in appearance. Spikelets small , 
numerous, 2-3 fio\yered. Emptv glu llles very unequal, the upper 
one often nearly twice as long, and 3-4: times as broad as the 
other ; both are very thin, acute and keeled, but the lateral nerves 
are indistinct. 
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" Seeds." Outer palea o- G lUlll. 101lf! . Yell ow or straw coloured, 
or sometimes of ~t hro\\"llish hue , \"ith a poiuted bifid apex. The 
outer palea bears it suh-terminal or dorsal t\ri sted and "kneed " aml, 
genem lh- ra ther longer than itself. I nner pale~t ,~-3 mDl. long, 
Dl f' lllbrallOlls, very thill , \rithout a mar!-!illal hair-hin ge. Rachilla, 

\ 

-~," l 
" 

~ , ;(/ / ~1 

I 
F ig. 53. Three panicles of Arrhen-lIh('(((1n rn" ' llurelllll, Jka u\·. About ~ n at. ,"' iZl' . 

m ther long, outst ancii llg, e ~- Iin dri cal a nd thickening t o\n rds 
th e top , bearing lon g silk:- hairs. A tuft of silky hairs is also 
present at the base of the seed. (Fig. 68.) 

Avena 1JJ'{Ilell sis, L. (Perennial Oat-grass.) (Fig. ;}0.) Widely 
distributed though not abundant in Britain. 

An entirely glabrous, tufted perennial. Blades folded ill the 
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yOWlg shoot. Rhea,th split. Leaf-bl ades rat her narrow. elr:v and 
scabrous on the upper slll'faee ; generaUy tending to fold or 
roll up, ribl ess. but keeled helow. In outlin e they are very 
similar to those of POll 71}'(llensis. epper ligule long : ligul e to 
basal leaves short ; auricl es want ing. T,,-o or three varieties 
occur yal',\' ing eh iefl." in t he length or breadth of the leaf-blades. 

/ 
\ 
~\ 

. \ 

I I. } 
tl, 

\ 
\ 

Fig. 5~ . Tuft of A,.,.hell' llh enl/n (II'CllflC( um, Ren.lI". yar. /)II /bnslllII. 
"O nion C ') lI ch. " 

Flowers a bout June; euJllls erect, smooth, finely stri ated, 
from 18-24 illches high. Panicle erect, rather close and almost 
simpl e. Spikelets large, oval, :) - G flow ered ; ell1 ptl' glum es 
unequal, acute, and keeled, \\-ith a prominent nerve on either 
side of the keel. The up per ancI larger glume is of a pmpl e 
colour belm\', and. sil\'er,V'- \\,hite and membranous above and along 
its ma.rgins. 
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., Seed." Outer palea about 9 mm. long, white and membran­
ous at its apex which is 2-4 toothed; bearing a slightly twisted 
and "kneed " dorsal awn. Inner palea very thin, fiat and fringed. 
Rachilla long, slender, cylindrical, and bearing numerous long 
silky hairs. The base of the "seec1" is surrounded by a large 
"brush" of hairs . (Fig. 61.) 

A. 1Jubest;ens, Huds. A marked variety of the above. The 
lower leaves and sheaths are distinctly hairy, and less harsh to the 
touch. The outer palea is rather shorter, and the rachilla longer 
and more feathered with hairs. The panicle also is more silvery 
in appearance. 

Fig. 55. "Seed" of Arl'hennthel'll1n aVIlnaO"l tm , Beauv. x 10. 
The grain is enclosed within the upper pair of palem. 
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Avena fatua, L. (Wild Oat.) (Fig. 60.) Abundant in Britain. 
A tall annual, occurring especially among cereal crops, forming 

close tufts. Shoot cylindrical, sheaths split, glabrous or occasion­
ally with a few hairs. Leaf-blades linear, broad, acuminate, 
glabrous or slightly hairy. Ligule membranous, relativel.y short, 
and blunt. Atlricles wanting. 

Fig 56. Infloro3cence of 
Ar1tnc19 Phragmites. 
About t nat. size. 

a z. 

Fig. 57. Panicles of Avella jlCtI"CSCe1Is, L. 
(/ . Pre-flowering stage. b. In full 
flower. A bOll t t nat. size. 

Flowers in June or July; culms erect, 3-5 feet high. Panicle 
large, open, and spreading equally 011 all sides. Spikelets large, 
ovate-lanceolate, hanging, each of two to three flowers. Empty 
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glullles, smooth, papen-, acute, and Ilearl." equal. The 100\"er 
glumc has about seyen conspicuons nel'ves, the upper oue has 
from nine to eleven. 

" Seeds" abou t 15 llllU. long b\' :~ lUlll. bmad , edinclrical, 
tapering a t apex . The outC'r palea may be a lmost white, or 
\'e]] O\\i sh, or some shade of bro\\"u, or even of a dark-slate colour; 
its easal part is co,ered \\ith b1'O\\'n or .\-elloll' hairs , and it bears 
a t\\-isted fwd bent dorsal a\\"n of a rieh bn)\\'l1 colom (when ripe) 
and abollt 30 m1Jl . long. Rachilb long, cylindrical, outstanding, 
and covered with fine long bristles. The gra in closely resPll1bles 

Fig. 58. ,. Seed ... " of A.v e?l'l jlqV f; S('en $, 1.1. x 10. Two vicw::; 

that of the cultivated oat. It is some i mltl. long, distinctly 
grooved on its inner slUfacc, and covered \\"ith fine hairs at its 
apex. (Fig. 0:2.) 

A. SII'1_(J(/SII , L. (Bristle-pointed Oat.) Yer.,' closely resembles 
the 'vild oat and is perhaps only a variety. Its panicl e is less 
spreading, and more turned to\yards one side; the outer palea 
is termi.nated b." t ,yO long straight bristles. 

Brachypodium syZml iclllll, Beauv. (Wood False Brome­
grass.) (Fig. 6G.) Common ill Britain. 

A tufted perennial gro\ying in shade or semi-shade. Foliage 
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of a pale sap-green colour, making the plant yer," conspicuous. 
Shoot round, shea,ths split and hailT. Blade thin, long, nal'l'o\ying 
to" 'ards the base, and tapering above into a long point (l<'ii!. 1:2) ; 
ribless, with scattered hairs. Li gule prominent, blunt. and ragged . 

Flowers about midsummer; calms erect , 1- 2 feet high. Ill­
florescence spikate, the spikelcts beillg almost. but not quite sessi le 

Fig. 5~1. Panicle 
of A Ve>!1I p m· 
h ·/I., /x. About 

1 nat. size. 

Fig. GO. P rtn icle of Wiltl Out , 
A U II(( ja hi 'I. Abou t 1- nut. 
sjze. 

011 the main axis. Spikelets long, c.dindrical , some\,hat drooping, 
with from 3 to ]0 flowers. Empty glumes rather lU1equal, seven­
nerved, and more or less hairy. 

"Seeds. " Outer palea distinctly nerved above and hairy, 10 
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to 12 mm. long, boat-shaped, tapering into Ii long (9-13mm.) 
rough terminal awn. Inner palea fringed on the upper half of 
the rnarginal ribs. Rachilla smooth or hairy, cyli ndrical, widened 
and concave at the top. (Fig. 63.) 

Fig. 61. "Seed" 
of Arena pm­
tens is, L. x 5. 

Fig . . 62. " !:iced " 
of Avena fa/wI, 
L. x 5. 

Brachypodium pinnatum, Beauv.l (H eath False Brome-grass.) 
In l3ritain, fOWId only in the eastern and central counties of 
England . 
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This perennial plant is closely allied to the precedin g species 
but may be distinguished by the following points: it prefers 
bpen situations, and has a slightly creeping habit ; its leaves 
are firm, rough, rigid , and erect, and tend to roll up. 

The" seed" is about 9 mm. long, or 11 mm. including the awn. 
The t erminal awn or awn-point of the outer pales. is not more 
th an half t he length of the latter. The outer palea and awn are 
usually smooth 01' only slightly pubescent. (Fig. 64.) 

.Fig. li3. " Seecl " of 
Brueh!J I'crliu.m 8.11l· 
v' ll icll1n. x 5. Back 
. and front vlews. 

1!'ig:. H-!. "Seed " 
U of BHI.ch!J }'O' 

cli7l1n pi /I II(I ' 

tl'''I. x 5 . 

Briza media , L. (Quaking-grass.) (lhg. G5.) 
A tufted or slightly creepi.ng perennial commonly found on 

moors and poor soils. Shoots round ; sheaths almost entire and 
smooth. Blades \yith veTY low flat r ibs, and downwards rough on 
the upper surface. Ligules very short and blunt; no auricles. 
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Flowers about lllicisllllmer ; cllI ms hom 12 to 18 inches high; 
panicle erect, spreading, triatlgular in outline. Spikelets COD­

taining 3-8 flowers , pendulous on the slender branches, broadly 
ovate, flattened, and variegated \\ith green and browni.sh-purple. 
Empty glumcs almost equal, broad, obtuse, and three-nerved. 

"Seed " 2·3- :3 1111ll. long, \"i tll outer palea inflated. bltmt and 
round-backed. Grain dark-bro\\·n. (Fig. G9.) 

Fig. 65. Brl::r( met/ i(( , 
.L. About ~ na t . 
Rizc. 

Fig. GO. Bmchyporl illin 
8!1lm l iollll, Bea llY . 
c\ bou t t nat. size. 

iA~~ : 
~ I 

Fig. 07. 13rvJf1Il ':; ar?,,:e n . .,.i::-·. 
.\bout t nat . size . 

Briza iJll 11 vr, L. (Lesser Quaking-grass.) 
A small annual , \\-ith erect culms from :3 to 10 inches high. 

Leaves thill, short, and broad. Ligule long, pointed, and a rising 



OH. YII] BOfuniml D esf')'i'ption of Spel'ics 79 

from the central portion of the sheath only. Spikelets usually 
pale green. Rare. 

Bromus. British members of this genus mar be rerogllisecl 
by the rather /rll'ge .\'e/'e/'(/l~flll!ce/'d spike/els all II llistillctly bm/lclierl 
1Janicle, (!nd by th e presenre of a/HIIIIII rtrising j ll81 be70w l Ihe dirirlerl 
apex of the onlel' pulea. Th e 
leaf-sheuills (l re enlll'e 2 

(//1(7 

uS1wll!f hniry. All OUt nati ve 
species are inferior grasses and 
should be considered as ""eeds 
by the agriculturist. 

Bromus (flTensis, L. (Field 
BrOille-~ rass.) (Fig. 67.) 

An annual or biennial , with 
entire sheaths "'hieh are finely 
striated and hairy . Shoot sec­
tion round ; keel slighl; blades 
thin , dry, acutely pointed , and 
hairy on both surfaces. There 
are no auricles, and the ligu le 
is short, thill, and slightly 
ragged. 

Flo\yers in ::\1av or June ; 
culms from 1 ~ t o 3 feet high, 
,,-ith considerabl v enlarged 
nodes. PaD ide rather open 
and drooping. Spi kelcts lineal'­
la nccolate, co ntaining about Fig, u8. . , tlccd" 

nille £lOITers. Empty gillmes of iJr()/nl!., ([(­

rather une(lual, prac tically 
smooth: the upper and larger 

Fi¥ ~; u . . ~ t-;ecd ., 

of iJrizl{ 111(' · 

dia, L. x 10. 

one is seyen-nerved, ancl its tip is midway betweell its base and 
the top of the outer palea of the fourth flower of the spikel et . 
The l(mer glnJlle i.s tluee-nen'ed. (These last features wiLl serv e 
to distingu ish i.t from B. 1/11)111'.' .) Both gllllllCS have membranolls 

1 Except B. (, l" eC11l 8 a nd If. ,]iyrlllie lls in which t he awn lllay be cunsidered as 
tl'l" ll1inal. 

" Except in B. (jiY'lItlel/.,. seC' p. 8':;. 
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margms, and their keels are slightly serrated on the upper 
balf. 

" Seeds." Outer palea 7 to 12 mm. long, smooth or pubescent, 
broad and expanded above, seven-nerved , with membranous 
margins. Its apex is bifid , a,nd it bears a fine, somelyhat wavy 
and finel.,- serrated slth-terminal a ,,-n, \\-hich is almost as long as 

Fi,!!_ iO a 

Fig 70. 8rC1nu,8 urve nsi8 \ -[11'. scculinu.s. ...\bout :1; nat size. 
Fig . 70 fl . •• ~ced " uf s all1 (' . x 5. 

the palea. IlllH'T palen, ver)" thin, membranous, bearing a few 
,,-hite hairs at its margins. R acb illa cyiirc1ri cal, pubescrnt 01' 

smooth, often bent or " bow ed," and th ickened up\Y<tl'ds. (Fig. 
(:is. ) 

Bromus secal'iJIlI S,~ . (Fig. 70.) 
A comfi eld n ll'i et_l- of B. (l)'ceJl !S ls, from \\'hi ch it c1iflers chiefly 

111 the form of its spikelets \,hich are more broadl.l- ovate in 
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outline, and fewer flowered (about seven). The outer palea is also 
blunter and broader . Towards maturity the " seeds " tend to 
stand apart in the spikelet giving the latter a heavy appearance. 
(Fig. 70 a,.) 

Bromus mallis, L. (Soft Brome-grass. ) (Fig. 7l.) 
This plant very closely resembles B. (f rrenSi8, and is generally 

considered as a variety of it . It is however a far more common 

Fig. 7l. Bromlt.' (lJ'vellsi8 ,·ar. 
m ollis. About 5 nat. sizl'. 

I 

f 
l .t 
'I 
f 
~ 

Fig. 72. "Seed " of I?rollllts arvells;s var. 
?noll i., . x 5. Baek and front views. 
The fine hai rs on the outer paJea 
cannot readily be shown on this scale. 

form in Britain, being abundant as a \yced in meado\l's, on waysides, 
and in open places genera lly. Its sheaths, blades, glumes, etc., are 
covered with longer and softer hairs than those of B. an-ensis. 
It is distinguished mainly by the hairiness of its empty glumes, 
and also by the apex of the larger glume being midway between 
its base and the top of the outer palea of the sixth flower of the 
::=pikelet. There are other minor differences, e.g. t he keels of the 

.~. 6 
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empty glumes are not serrated above, and the lower glume is 
from 5 to 7 nerved. The outer palea is also usually more hairy, 
and broad er. (Fig. 7'2. ) 

In all other respects the description given above of B. Cl1'vens-is 

applies to this for111 a lf!o. 

I , , 

, 

Fig. 73. Panicle of Bi'c1nlt., d(l"i l i~ . ~bollt { nut . size. 

Bromus 'J'(/ celll oslIS, L. (= B. COIIU }II(I({IIIS, Schrad.) Tbjs is a 
more glabrous form of B. i f/ oil is. Its" seeds " are entirely glabrous 
pxcept for the margina l hairs on the inner pal ea. 

Bromus sleri/is, L. (Barren Brome-grass.) (Fig. 73.) 
An annual or biennial, growing about two feet high. Most 

CO Ollllon in ,,~aste places and neal' hedges. Rheatbs entire, keeled, 
and striated. Blade l'olJed in the shoot, thin , dry, l'ibless, keeled 
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'on lower half, and acutely pointed. Bot.h sheaths and blades are 
softly downy or pubescent. Ligule white, conspicuous, deeply 
toothed OJ' fogged . Auricles absent. Abundant in Britain. 

Flowers about }lay and Junc. Panicles loose, open and 
drooping, from 6 inches to nearly a foot long. Spikelets large, 
lillear-lanceolate, r)-U flowered. Empty glumes lUlequal, acute; 
the upper one three-nerved . 

Fig. 74 

\ 
\ 

Fig. 75 

Fig. 71. "Seed." of BrOlin<", sterili.< , L. x G. The barbed awn if fully shown 
woultl much exceed the length of the outer palca. 

Fig. 75. "Seed " of j]I"GIilUS c/"eclll <, L. x 5. Side and back ,·jews. 

"Seed." ::'farrow Ji near-JanceoJate in form, tapering at both 
ends and oftcn slightly " bowed. " Outer palea from 14 to nearly 
20 mm. in length, frep, hom hairs but scabrid (rough); bifid at 
apex, seven-nerved, the dorsal nen'e prolonged into a fine, rough, 
sub-terminal a \\"Il , usually longer than the palea. Inner palea 

6-2 
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membranous, its margins fringed with hairs. The outer 
palea is of a red-brown colour when the seed is ripe. Rachilla 
long, cylindrical, rough, and thickening towards the top. 
(Fig. 7-1.) 

Fig. 71i. BrOlnl/s erectl l S. Fig. 77. Brolnus asp er, }[l'r;. 

Abo:Jt 1 nat. size. About ± nut. size. 

Fig. 78. 
" Seed" of 
BrollwS asper. 

x 5. 

Bromus cree/u s, Huds. (Upright Brame-grass.) (Fig. 76.) 
Chiefly fOlmd in the southern amI eastern cOlllties of England. 

A tufted perennial, usually growing on poor soils in open 
situations. Shoot section oval, sheaths entire, \yith long scattered 
hairs. Blades thin , dry, almost ribless, with hairy margins, 
often partially rolled or folded up. The hairs on all parts of 
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the plant are rather long and tend to point upwards. On the 
Continent it is considel'ed wort h sowing on poor chalk soils. 

Flowers about midsummer ; culms from 2 to 3 feet high ; 
panicle erect and rather close. Spikelets erect, 4-8 £1owered , 
laneeolate in outline, of a brownish-purple hue. Empty glumes 
narrow-Ianceolate, \'I'ith ['lenated keels. 

" Seeds." Outer palea from 9- 12 mm. long. scab rid or haiTY, 
with membranous margins above; the central nerve (keel) is con­
spicuous from th e base to the top, and prolollged into a straight, 
stiff, t erminal awn , shorter than the palea. From 4- 6 lateral 
nerves usually appear at the top of ' t.he outer palea . Inner 
palea acutely pointed. R achilla long, cylindrical and pubescent. 
(Fig. 75.) 

Bromus (L81Jer, MUlT. CWood Brome-grass. ) (Fig. 77.) 
A tufted annual , or biennial, gro"'ing in shade. Shoot round ; 

sheaths entire and covered with lon g, scattered, reflexed hairs. 
Blade long and drooping, tapering at both apes and base; hairy, 
keeled belO\y, almost ribless above. Small a uricles present ; ligule 
short and toothed. Frequent in Britain . 

Flowers in June or July ; flo\\' ering culms {Tom 3-5 feet high ; 
panicle large, open, and drooping. Spikelets about an inch long, 
linear-IaD ceolate, usually with from six to ten £1o,,·e1's. Glumes 
very unequal. acute, the upper and larger one three-nerved, 
and its keel fi nely serrated. 

" Seeds." Outer palea l O-lJ mill. long, rough with shor t, 
whit.e bristh ' hairs; thre nerves conspicuous especiall y above, 
the central one prolonged in to a straight rough sub- terminal 
awn about half the length of the palea . Inner palea with di st.ill(;t 
marginal nerves fringed with fine hairs. Rachilla long, cvlindri cal 
or somewhat £1attened, outstanding, hairy, or sometimes nearly 
smooth. (Fig. 78.) 

Bromus giganlews, L. (Tall Brome-grass .) = Festuca giganlea, 
Vill. (G iant F escue-grass .) (Fig. 79.) 

An erect glabrous perennial growing in shade. Shoots round, 
sheath s slJlir. Lea.ves bl'Oad, acute, flat and almost l'ibless above, 
keeled belO\\' . Ligule short, reddish-violet ; auricles greenish­
white. Generally dist.ributed over Britain. 

Flowers about J Ill.v ; culms from 3-4: feet. high, with striated 
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sheaths. Panicle large, loose, inclined to droop. Spikelets m"ate­
lanceolate, 4-6 flowered. (Humes unecp1al , acute, t hree-l1 en"ed. 
I n most of its chumclers this p la ll l II/ore close7y approaches the 
Fescues Ilia n tlie Bromes . 

"Seeds." Outer palea ahout 7 111lll. long, with fixe lll-

distinct nerves, scabrid (slightly rongh), its upper margins 

Fig. 70. Brom us gig[/l/teu8, L. .-\bout:l nat. siw. 

Fig. SO. "cced" 
of BI'omu8 gi. 
(Jan /eus. x 5. 
In the n atural 
state the awn 
is not curved 
back usshown 
in the figure. 

membranous. The fine terminal (or oulf sJightly sub-terminal) 
awn is serrulate (barbed), a.nd longer than the pal('a, itself 
(12-20 mm.). The mchilla is rather Jong, cylindrical, and rough. 
(Fig. 80.) 

B. IIlcub'itensi:;, and B. 1l(Ct:rilllus are rare species (p. 188). 
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Bromus !'n ermis, Leyss. (Awnless Brame-grass.) . (Fig. 81.) 
See p. 141. 

This is not a native of Britain out is sometimes gro\yn as a 
forage crop on poor soils in t his cOlUltry under the name of 
Hungarian Forage-grass. It is a perennial with lOllg sto ut 
rhizomes \vhieh enable it to endure dronght and to spread rapidly 

/ 

Fig . 81. Panicle of B rOlnU8 il/ cnnis . 

• -\ ball t 1 n a.t .. siz(' . 

11'i[!. B, ~ • •• S('(:(\ » 

of B rOlll118 i ' l -

cnn is. x 5. 

in loose soils. The \ybole plant is entirely SJii() () t I, (lwl glabrolls 
and its foliage is of a rather clark-green hue. Sheath::: entire . 
with a slight keel or none. Blade" rolled in the shoot, numerous, 
broad, aCllminate, almost ribless above, and but sJjghtlr keeled 
below. There are no auricles, bnt greenish-yellow triangular 
areas are conspicuous at the b3se of the hlades. Ligule mem· 
branous, very shurt and blunt. 
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Flowers about the latter part of Mayor early in JlUle. Culms 
erect, 2 to 3 feet high. Panicle about 6 to 8 inches long, becoming 
moderately open at time of flowe.ring, and of a si lvery-grey hue 
when seed is ripening. Spikelets large, lillettr-buceolate, con­
taining from four to si....: fio,,·ers. Empty glumes lmeqllal, la11ceo­
Jate and acute, the upper and larger one t\yo-ueTved; both have 
prominent keels. 

"Seeds" " barge-shaped," 9-12 IllIll. long, and about 2·5 mm. 

Fig.83 . -' S('('d" 
of 13ro1lW8 8ch· 
'l'Ctdel'i. x 4. 

broad. Outer palea with rounded-oft keel, and 2-3 
rather indistinct nerves on either side; glabrous, 
or \yith a few short silky baiTS. The dorsal nerve 
(keel) may project beyond the apex as a short 
awn-point. Inner palea very thin and mem­
branous, except at the marginal folds where ridges 
(nerves) occur wi th a hairy fringe . Ril,chilla cylin­
drical, thickening uplntrds and evenly covered with 
silky hairs. Caryopsis 7-9 mm. long and about 
1·8 mm. broad, pointed below, and rounded at the 
top end wmch is densely covel'ed with hairs. The 
grain is very much flattened, alld has a shallow 
longitudinal cavity on its ventral surface with a 
fine ridge running along its middJe. (Fig. 82.) 

Bl'omus Sr·hraderi, Knnth. (Schrader's Bl'Ome­
grass.) See also p. 142. 

Like the last species this is not 11 British plant, . 
but is some-titnes grown as a forage crop. A rather 
coarse perennial f!rass gro\,ing ill irregular t'llfts. 
Sheaths entice, keeled, the 10w'er ones densel}' 
coyel'ed \~'ith fiD e silky hairs, the upper ones more 
or less glabrous. Y OlUlg slloots fiatt,ened; blades 

folded , lon g, very aCllmiuate, and rough. The lower snrface of 
the blade has a prominent keel, and is slight])! hairy; the upper 
surface is more densely hairy. Ligllie membranous, white, pro­
minent but bltlilt. _c\ .. uricles want.ing. 

Flowers in June. Oulms two feet 01' more in length, standing 
out obliquely fTOm the grOlilld. Panicle 6-1~ inches long, 
moderately dose ill structure. Spikeiets large, long, narrow­
OVHt,f\ ('ontll,inin Q. fm1l' OJ' five flowers. ~mnt.v iJ'ln mf\f; Tnt-her 
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unequal ill1ellgth, the upper one longer and nearly t\\ice as broad 
as the other. Both glumes have promiuent keels and nerves. 

"Seeck" Large and usu ally \\-ell fill ed ; U-22 11Ull . long and 
about 2·.6 mill. across broadest part. Outer palea stra\,"- coJoured, 
acutely keeled and ending in a short terminal and barbed a \\,11-
like point. The lateral nerves 
number five or six on eitlter side 
of the keel, and are sometimes 
scabrid. The keel is markedlr 
scabrid near t he a\';n-point. The 
margins of t he outer palea are 
slightly rolled back. The inner 
palea is about 10 mm. long, 
folded at the margins to entrap 
the grain, and fringed with hairs 
at the folds. The mchilla. is 
cylindrical, stout, thickening up­
wards, ancl usually rough. The 
grain is about 7 mm. long, and 
1·7 mm. broad. It is hard and 
glutinolls , and has a shallow 

. longitudinal groove in front , ancl 
a f e\T hairs at the uppel: cnd. 
(Fig. 83 .) 

Calamagrostis Ep i!leius, Roth. 
(vVood Smail-reed.) (li'ig. 8J.) 

A perennial groY,lng in moist 
shade. Sheaths striated, split . 
Y OlUlg shoots round, blades nar­
row, acuminate and acute. Ligule 
long witb bifid apex. S o auricles. 
Most common in the soutll of 
Englancl. 

Fig. S~ . Panict~~ of eq (tf H1 rtO f OS · 

lis lalU:eoZa/a (left) aml C. 1::111'-

gelos (rig nt) . :\.bont ~ nat . size. 

Fb'lYers in July ; culms 3 to ;) feet high. Panicle erect, and 
rather close exc.ept during fiuwel'ing, Empty glumes equal, 
narrm,-, and acute, with dorsal n erve only , enclosing one flower. 

" S eeds," Outer palea about 3 mm. long, deeply bifid at 
apex. An'n dorsal, slender, about as long as the palea. At 
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the base of the ., sec(1" is a tuft of finc silk.", hairs longer than the 
outer palea. 

Calamagrostis 7(1}lcerI7r(/((. Roth. (Purple, 'mali -reed.) (Fit'. 84. ) 
Yer)" similar to the ]a,st spN·ics. It is chiefly d istinguished by 

its looser ancl more spceacling panicle, a,nd its sub-terminal al\'n­
points \\'hich are le::;s than half the l e ll~th of the outer palea . 
X ot common. 

C. Mric/a is very rare. In hogs and moors . 
Catabrosa (lqll((I1'C(t, Beam'. (\\,horl'gra ss .) 
A small alJ II:1,tic pen'llllial occasiona.lh· fOllnd in shallaI\' II·a ter. 

Stems Pl'OCllll1 bent, of tell creeping and forming adventitious roots 
at the nodes. In deepcr ITa tel' the stems float. Blades short, 
broad, blunt. fla ccid. and ribless. of a light-green colour. Xot 
common in Britain. 

Flowers abo ll t June. Panicl e erect and Sl)reading, from four 
to six inches long. Spi.kclcts small. numerous, and two-flo'\ycred. 
Empt:' glllmes much small e!' tha,l the palea, very Ullequal, mem­
branous and blllnt. Outrr palea with a distinct lateral ne1"\'e 
on either side of the keel, and with a notched apex. Inner paleR, 
divided at the top. Iyith marginal nerns. Rachilla long, cylin­
drical and outsta l,ding. 

Cynodon Daell/lrm, Pel's. (Creepin g Finger-grass.) 
A prostrate and creeping perennial gro"'illg on sand.l· sea-shores. 

It occurs on the l"iouthern coast of England. F lowering culms 3 to 
6 inches high; inflorescence digitate, purplish , of from :)-::1 slender 
spikes each from 1 to It inches long Spikelets compressed, oue­
flowered. Empty ~lllmes about equal, acute. Outer palea awn­
less, hairy on its dorsal nerve and at the margins. Flo\ycrs III 

July and August. 
Cynosurus cris/rt/Jls, L. (Crestecl D()~' s-tail.) (Figs. 8;). 137.) 

See also p. 1 n. 
A small perennial grass !!ro\\'iug ill close tufts. The .\·Ollllg 

shoots may be either partialh' fiattcll t'd or nearly cylindrical. 
Sheaths split (though this is not a[lmys obvious "hell ,·oung). 
and almost heell ess, becoming of a canar."-.,·ello\\· or yello\\'-browll 
colollr at the base as the'\' age. Blades normally short, clark green 
in colour, the margins upturned and forming a semi-cylindrical 
trongh towards the base; apex acum inate; the lower surface 
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smooth, gloss.'-, \yi th a fai rl y pro min ent. k('el : the 11ppe1' surface 
distinctly ribbed and dull. There are no auricles, <mel the ligule 
is extremely short an d bltmt. The ent in' plant is glabrolls. 
Abundant in BJ'i t·llin. 

Fig. 85. ~ pike-li ko inilol'esccncC's of CYIIOc'I//,Uii 

cri8/,, /I/ ., 5110\\,11 ill fu ll flOI \"(' r. ,-\ bout t wice 
natu nd size. 

F ig. ti l,. .. ~e('d .. 

of ('!l l/oS /U U.; 

cri s/a / ({s . x 10. 
F ront ,·iell'. 

Floll-ers la t.e in June or earh- in J ul.\-. The cul m is thin, smooth 
and \\'.i l'.'-, n om run e to fi ft een inches high. P a ni cle spike-like, 
1 to ::Z inches long, simple, bearing the spikelets in clusters on its 
wav,v axis. About olle-fo lll'th of this axis (rachis) is left exposd 
owing to the clusters of spikelets bein g all turned to \yal'ds one 
side. Spikelets, 3-5 flolyered, each subtended by a group of 
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several imperfect or modified flow ers. Empty glullles narrow, 
acute, and eq ual, ,yith rough keels, but \\'ithout lateral nerves . 

" Seed!) ." These Va1')- in colonr from a bright canary-yellow 
to a deep brown. :\Iany are often also of a light fawll colour . 
Length about 3--! mm. ; breadth·6 to ·8 llllll. The margins of 

Fii!. ::i 7. Dad!!li.; (I/rji rw ml'l . Furm of panicle , IW'.l'll in t ho pl'E' -flo\\"l' r ing 
a nel fI o\\-cl'ing st agr", _-\ ba ll t } nat , size. 

the outer palea 0 \ el'l ap at its apes and form a l)oint \\'hieh may 
sometim es be prolonged into an awn-point . The upper pa,rt of the 
outer palea is ve1'." scabl'id as arc also its margin s in front. The inner 
palea is held in yery tiglltly b\' the outer palea, and both are covered 
'rith fine but conspicuous clots . The rachilla varies much in length 
but is usually short. Tt is cylindrical, rather outstanding, and 
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thickened at the top, allllost " knobbed " (except in the case of the 
uppermost "seed" of each spikelet). I t ha.s a small circul ar 
cavity at its top. (Fig. 86.) 

Cynosurus echinnillS. L . (Rough Dog's-tai1. ) 
A t.ufted annual J'3.re, and perhaps only int.roduced into 

Britain. FloweTing culms 1 to 2 feet high. Ligule of upper 
leaf is VPTY long. P ,micle oval in outline, abollt '} in ch long. Th e 
outer palea bears a slender terminal aIm a bout as long as itself. 

Flm\'ers abollt June. 

Fig. SS Fig. 80 

Fig. 88. "Seed " of Datll/lis (jloill em!a. x 10. l;'ron t vicw. 

Fig. SD. Three a.ttnehccl " seeds" of Dac/yl is (jlomemla. x 10. The proportiol1 
of such attacb ed "seeds" is especially high in immature samples. "Usually 
only the low('st pa ir of palc:'O conta in a grain. 

Dactylis glolll emlCt , L. (Cock 's-foot. ) (Fig. 87. ) See p . 1-15. 
A coarsely-tufted peret1l1 ial growing on a lmost every type of 

soil. The plant is entirely glabrous though it ma.\' often be rough 
to the touch. Its Ioliage is cluJ] and varie~ much in colour- hom a. 
Jight. greel1 to a deep bllush-gl'ee1l1111e. Sheaths entire, very sharply 
keeled both at back and front. Leaves folded in the flattened 
sJJOots; blade partly conduplicate, long, and tapering into an acute 
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apex; its edges finely serrated , ribless above, and strongly keeled 
tln'ollghout its length belo\\". Ligule long, white, and membranous. 
Auricles absent. Abwlc/ a nt throughollt Britain . 

[! . !IO. Two nrlu[lt ic ,f!.J'[l:-:s{.'s. CINe( (If{ aqltrfli('(I. i' m. 

(left) . Di'j/'llphi.' (U'lIl1di,/«(f'(·o . T r ill. (I· ' i!ht) . 
.\ 1,out 1 na t. s ize. 

a b 
Fig'. Dl. Two sea · COil,,! 

gra;se,;. I I. S pike of »'l!J­
IIUI8 arcllarilt8 . b. Spike­
like iuflort'sce Ll c(' llf 

P'(I l1l1IWa renrl,rill . .-\ bOll t 
.! nat. size. 

F I()\rers late in Ma.,' or ea rly in June. Cnl ms from two to 
three feet high, the upper sheaths and blacl es of the cul m very 
ha.rsh to the touch. The paJl ic-le consists of cl ust ers of spikelets 
m:ra nf!e d on con tracted or sho rtcned branches, t hus giving it a 
close', dense, heavy appearallce_ Spik el e t.~ three to fi , -e flowered, 
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GIUllles nearly equal , strongl.\~ keeled and pointed, with scarious 
margms ; the lower one distinct!v hairy on the keel, and 
to a lesser extent Oil the margins; thc upper glllUle less 
hairy . 

"Seed ." Outer palea of a light straw colour, yary ing, from 
4: to 9 llllll. in length (usual length 5- 6 mm. ), t erminating in a. 
curved point sometim es one- third the length of the pal ea. The 
upper part of the keel of the outer palaa is eitber dishnct l." hairy 

Fi J.! . ~ )~. H Seed " 0.1 
J)iymphis (lm",ii­
I/w·e,(. x IO. 

Fi,c: . !13. ,. :-; ~~ll " of 

El.vlI/./ls I/I'cnl/I'i" ., . x 5. 

or serrated. Inner palea -1- G III Ill. long. thin and membranous. 
Rachilla c.'r1indrical, enlarged above. The "seeds" frequenth· 
remain attached in t\\-'lS or threes as in the spikelet. (Figs. 88 
and t)9) . 

Digraphis IlntncZ inacea . Tl'in. (Reed-gra ss .) (Fig. 90.) 
A semi-aquatic, and entirely glabrous pprennial. The creeping 

rhizomes h_.cquent.lv bear pink or deep red scales (rudimentary 
leaves). Shoots cylindrical ; sheatbs split , with tlw thin membranous 
lllargllls much 0" rl apping. Lea,f-blades long ami oftcn an inch 
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wiele at the broadest part which is about the mic1clle of: 
the lower half oi the blade ; firm, fiat , almost riblesR above. 
The mid-rib is prominent and forms a keel below. Ligule 
long and either rounded 011 or tom. There are no a.uricles, but 
the base of the blade forms ledge-like projections. COtHmon ill 
Britain. 

Fig. \1+. ]lulliclc of F e., /'I('(l cia/lor SUiJ-"P' 
(//·luldin(ll'e" . About} n"t . size. 

Fig. D5. H Seed ~ .. 
at P es/lle(l el 'l ­
liol' sub-sp. (/n()1-
dillClcca . x 10. 

IIlHol'eSCellCe ,1 plwlle-like panicle. mther dose at first but 
spreading at the timo oE lil)\\-eriug ,,;hich is usually in July . 
Flowering cnlms :~-5 feet hi gh; spikclets numerous, o1\c-{lowerccl, 
and green, white, or purplish. Empty g111mes almost eqUid, and 
acute. 
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"Seeds" about 3111m. long. Outer palea very glossy, and 
either white, or yellow, or: sometimes dark coloured. At the base 
of the paleffi arc a pair of linear hair-tufts. These are shorter 
than the outer palea which is a\ynless and hairy at its margins. 
The upper margin s of the inner palea arc also fr inged with hairs. 
(Fig. H2.) 

(II) (Ii) 

Fig. 9u. Panicles of (a) F esillCCt rnlm' riel/lO · 
IIUI [\l1d (/J) F c.;l l{W prn (ensis. About 

~ nat. sizE'. 

Fi~. 97. "Seed " 
of F e8(u cCL el fl,' 

~ior >ub· sp, pm· 
IC118 i s, x 10, 

Elymus arenal'illS, L. (Sand Lvme-grass, ) (Fig, 91.) 
A perennial, \\'i th long and lllllll Cl'OU8 rhizomes. chiefly found 

on san d \. sea-shores, It has becn extellsivelv sown for ' bindino' , . . b 

loose or hlo\\'ing sand on parts of t,he English and Dutch coasts. 

A, 7 
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Shoots round; sheaths split; leaf-blades long, firm, folded or rolled 
inwards, with spinous points. The inner or upper surface of the 
blade has deep grooves and flat-topped prominent ribs; the lower 
surface is ribless and smooth. Ligule very short and blunt. 
Auricles distinct. 

) 
I 

Fig. 98. Fes/uea, l11yurus. 
About, t nat.. sizt'. 

Fig. 9\). " Seed " of 
Festuca _ilJlyu1"l!s. 
x 10. 

Flowers about July; culms from 2 to 5 feet high. Inflores­
cence spikate, from -1 to 10 inches long. Spikelets of 3 or 4 flowers , 
arranged in pairs at each notch of the rachis. Empty glumes 
usually three-nerved, narrow, acute, nearly equal, and more or 
less woolly. 

" /3eeds" about 14mm. long (varying from 10- 18 111m.). Outer 
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palea five-ribberl, hairy or vel vet)', taper-pointed, the ceD tra 1 
nerve ending in a spur-like point. Inner palea with delicatel.v 
fringed marginal ribs, and a bifid apex. Rachilla cylindrical, 
stout and hairy. (Fig. 93.) 

Fig. 100. Tuit of Festltcc! ovina, L. nLl·. 
wlqaris Koch. About 1- nat. size. 

To the rigb.t are s llown two panicles ill 
the viviparous condition. 

Fig. LOI. Tuft of FestuCC! 
ovinct, L. val'. tenltifol'ia 
Sibthorp. About t nat. 
sizE'. 

Festuca. All the British specIes of this genus have split 
sheaths, mo're 01' less spreading 1Jcmicles, 3 to 12 jlo'werecl spikelets, 
and the ouler pale{t terminates in an (tum 01" awn-point (except in 
F. ouina tenuifo~ia). 

Festuca elati01', L., sub-sp. (tI'undin :J. cea, Hackel. (Tall Fescue.) 
(Fig. 9-i .) See also p. 147. Frequent throughout 13ritain. 

A deeply-rooted glabrous perennial, forming rather coarse 

7-2 
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tufts-especiaUy in moist situations. Shoots cylindrical; sheaths 
split, red or pink at the base. Leaf-blades ro[[ed ill the shoot , 
dark-green , firm, long, aClll'llllate; the upper surface dull , harsh , 
with prominent ribs ; the lmyer surface smooth and glossy, 
distinctly keeled a.t the base. White lines are seen between 
each rib when the leaf is held up to th e light. Auricles 
often mere ledge-like proj ections. Ligul e llluch reduced and 
bIll nt. 

Flcmcrs carl _v in .J uI."; c\llms from 3 to :) feet high. Inflores­
cence a compound p>micle, la rge, spreading. and t he upper portion 
somewhat droopi ng towarcls one side. Spikelets ·)- 10 fto\\·ercd . 
GlulllE's UllCqUitl , the upper and la rger one thrce- nervecl. 

"Seeds ." Outer palea ;)- 9 lllill . long. boat-sh,tped, round­
baeked , a.nd indist inct,] .v five-nerved, the dorsalllerve ter llLilJat ing 
ill an acute point. or even an awn-point. The ner ves at e often 
finelv serrated . Inner pitlea acutely pointed. Rae hill a cylin­
drical and outsta nding, smooth or rough. The ripe "seed " has 
a dull grey-brown appeatance. mig. 9::1 .) 

Festuca elatior, L .. sub-sp. pratell sls, Hac kel. (Jlea dow F e ·cue.) 
(Fig. 96.) Frequen t throughout Britain . ~ee p . U S. 

Both in habit and foliage this plant Tesembles the last variety, 
but it is of smaller size. The flowering culms arc from I S inches 
to 2 feet high, and the panicles are less branched than in the pre­
ceding form. The spikelets and" seeds" are a lso very similar, 
but the latter are shorter (about 5- 6 mill. long), slightly broader, 
and usually without the acuminate apex of the" seeds" of Tall 
Fescue. When well ripened the " seeds" a re also of a pa ler 
appearance thiLll t hose of the tall variety. (Fig. UT.) 

Festuca loliac3a, Curt., is probably only a form of :.\IeadO\y 
F escue, Lll which the inflorescence is r educed to a spike of spike­
lets. It is otherwise indistingnishable h om the normal form of 
F . IJ(((lensis. TIle two empty glllll1es at t he base of each spikelet 
readily distillguisll it hOl1l the Rye-grasses. 

Festuca giyetlltea; Vill. Sel' Bromus gigcw/eus. 
Festuca Jilj lults, L. (Rat's- tail F escue) = F. lJ}"o 1110 ides, Sm. 

(Fig. 9S.) 
Au anllual , occurring chiefly in waste places and as a roadside 

weed. Leaf-blades permanently fo lded, bristle- like, clark-green. 
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Auricles distillct. The inner surface of the blade is ribbed and 
hair,'"- l<'req llent ill Britai n, 

Flo\\'ers a bout the middle o[ June. ranide rather close and 
one-sid ed. ~pike l ets 5-6 fl owered. Ulumc.· ac ute, Yen' unequal, 
the upper a nd jarger one three-nerved. 

"Seeds." Y er,vslend er, about 6 HUll . I01lg " 'itllOut the a n'n. 
(15-'20 mm. or more including the [1\yn.) Outer p alea grad ua ll y 
tapering into a line ro ughish a. \\-n nea rly tYl'ice its 0\\11 length . 
Rachilla small and cylindrical. (Fig. 99.) 

Festuca O1.'i.na, L . (Sheep's ]?esc ue.) Abund ant in Brita in. 
A fibrous rooted and tufted perellnial, with permanently folded 

leayes; ver." abUll(lant on poor elry soils, limestone hills, etc. 
Floll'e rs early in June. At. hi gh elevations and under moist con­
ditions Sheep'f< F esc ue fl'etluently passes into the viviparolls state. 
Ins tead of th e normal development of sexual organs, the flowers 
groll' out into leafy buds h aving rudim entar:' roots at their b ase. 
Thcse are capablc of directly propagating the plants when they 
fall to the gro lulcl. Sec Fig. 100. This ph enomenon is also m et 
with in SODl e of the POllS, espec iali ,v Poa alpill((, 

lVlan:' yu.rieties ha \'e been ll eseribed, but most of them are 
separated lw onl y slight a nd varia ble feat ures. Possibly the 
forms of l{ecl Fesclle are alHo to bc cOllside f' ed as only distinct 
varieties or F. Orlll((. The fol lo\\' ing (listl llct ,'arieti.es are of 
economic import:::mcc1 . 

Festuca orill'l, L .. val'. u//{qI1ris, Koch. (Common Shee p's 
Fl'SCUf' .) Wig . Ino .) ~t'c p. 1·-)0. 

All the le,l\'cs am pcrlll a ll enth' folclcr1 and gj'() \\' ill d ense tufts. 
Short st itt efect ;1uricks at jUllct111'e of Rheath and bblle. Ligule 
ob.,ol('te 0]' \ranting. li'IO\\'cring culm ::; itbout 6- H inches high , 
erect , [md nlther rough a nd angular just belt)\\' the panicle. 
Thr panicl o is short, close, and seClllld (onc-"idl'd). Spikelets 
nell.rl\- erect, abou t six.-ftowerf'd, Empty glum es llneLJ na l, the 
uppel' and larger one tDr co-llelTed, 

.. Seeds ," Outer palea cither Slilooth, rough, or hairy, 3-01 mm. 
long, ending in :In a WIl-point \\'hich is LIS II ally less than half the 

1 1t j, Yt· l'Y pl'OJ,abk th"t t he Illlllll'I' ''U :; i lltt"'m ~cliate ["'·111" \\'Iu ~h ca llout lJt' 
sat isin ctol'ily g l'(Jllpc'd ill th e ""lin [.)'P'·' here' dC-ocl'ibC'd arC' tl", l'l'"uh of t h e 
l'c ppa tl'd cl'o""iel'tili .,at iOll o f these type,. 
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length of t.he palea. Rachilla cylindrical, rough or smootb, out-­
standing. (Fig. 102.) 

Festuca ol'ina , L., \rar. {cnwfolir(, Si bthorp. (Fine- lea ,'ed 
Sheep's Fescue.) (Fig. 101.) 

In this variety the leaves are still finer and more needle-like 
than in the normal form , and the flo~'erillg cnlms are only from 
4 to 6 inches high. The" seeds" are from 2 to 4 mill. long. and of 
a light golden-brown colour. The outer palea is simply acute­
usually having no awn-point. In other respects the "seeds Jl 

are similar to those of the var. rulgCLn'S. (Fig. 103.) 

F ig, 102 F ig. 103 

Festuca ovincl L., var. dwriuswia, Koch. 
(Hard Fescue.) (Fig. 105.) See p. 1;'50. 

Th_is may be considered as a robust 
variety of Sheep's Fescue. It is more 
cOlllDlonly Dlet "'ith on richer and moister 
soils, and is either tufted or slightly 
creeping. Its basal leaves are perma­
nently folded, dark-green in colour and 
rather fleshy. The leaves of the flowering 
stems tend to remain open and flat. 

F lowers early in June. The cnlms 
reach a height of 1 or 2 feet, and the 
panicle is more spreacling than in F. 
o 'vi'/{(t uul,r;({,ris. The ste111 is also smooth 
just beneath the panicle. The spikelets 

Fi5! . 1()2. "Seed" of Fe8 ' are from five- to seven-flowered. Empty 
tuca ovilLa V a l', vulgar is. 

x 10. glumes Ullequal, th.e upper and larger 
one three-nerved. Fig. 103. "Seec1 " of F cshlw 

ovilla va.r. tenILifoli(/ . x 10. "Seed ." The outer palea is round-
backed (without 11 keel), about 4-5 111111. 

long (in some forms 6 rum. long), and terminates in an awn-point 
generally about half as long as itself. Rachilla cylindrical and 
outstanding. The outer palea and rachilla may be either smooth. 
or rough, or even hairy. (Fig . 106 .) 

Festuca I'1I.bm, L. (Red Fescue.) (Figs. 96 and 104 .) Corumon 
in Britain. See p. 151. 

Sub-species w-ntbm, Hackel. Owry glabrous. 
Val'. 1, gentl,in(t-with rhizomes. 
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Var. 2, fallax- wit,hout rhizomes, grO\\illg in fatrl)" compact 
tufts. 

Sub-species hcte)'() jihy/la , Hackel. Top of awry pubescent. 
In t,rus variety the intravaginal shoots are much more nnmerous· 

than the extravaginal and the upper leaves of the culm are· 
distinctly expanded. 

Fig. 104. P es/lIw r'lllira, L. val'. 

gClwl:na, Hack. About of: nat. size. 
Fig. 105. Pestuw ovill(l., L. 

var. dU'ri1l8c1tia, K och. 
About t nat. size. 

The following remarks apply to the genuine creeping variety, 
val'. 1, genuina. This plant is closely allied to Hard Fescue. 
It differs chiefly in its habit of extensively creeping by means of 
well-developed rhizomes. Its basal sheaths arc also red or pink 
in colour. 
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"Seed ." The outer palea is -1-u mill. long, of a pale stra,,' 
colour, tinged with red, and usuall.,· smooth. Rachi lla cyli ndricaJ , 
smooth, and enlarged above. In some forms the palea may be 
(i mm. long, and t.he outer palea and rachilla rough or hairy. The 
awn-poillt varies considerably in ielJgtll in different forms but it 
never exceeds half the length of the outer palea. (Figs. 107 and 
108.) 

Fig. lOO. ,. i'iecd" of Fe.,/l/cil 
o~in[/, val'. dnr i Ii SC u/.(/. x II!. 

Front ,mel back ,·iell-s . 

,., 
~. II" 

Fi.1. lU7. ":)e('d " nf 

Fes/llca 'l'lIlil'll '-a". 
flul" ,",1(1. x llI. 

Festuca "!Jlm /iea , Yill . (Reecl ]1'e8C\1(' .) 

Fi~. ] OK. ·' f.I('ccl " 
of 't' e8tuCCl l'ub1'{l 

\'tH.falia.!'. x l O. 

F es{w,;(( sylw./ ic(( is thinly scatte1'eu OV 01' the British Isle' ­
chiefly in moist. mountain ,,·oods. The leaf-blades are broad, 
acute and rough. Flowering culm frOtH ~ to 3 feet high. Panicle 
lax, of long slightly <1l'ooping branches. Spikelets :3- [j fiowe1'ed. 
Gluilles very narrow. Outer pftlea three-n eJ'Vecl, acute, bnt not 
a'Ylled. (Fig. 109.) 

Glyceria aqu(llic((, Sm. (Reed Sweet-gras .) (Figs. \)0 anclllO .) 
A large aquatic perennial, ent.il'cty gtabrolls, though very harsh 

to the touch, chiefly found by the side of streams, ditches, etc. 
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Stems somewbat creeping aud rooting at the nodes. Young shoots 
compressed and \\-ith promin ent keels. Sheaths entire, glabrous 
but rough, of a spo ngy texture mying to a ir-c~nl ties "itrun. Blades 
often an inch or more in \ridth, folded in shoot, broad est near 
base, tapering ver~- graduallr to an acute apex; smooth or rough. 
rib less above, and keeled on the 10\\'er surface. Yelloll-ish triangles 
at base. Ligule membranous, and HsnaH.'- short. 
Frequent in Brita in. 

F lo"'ers about J u1.r ; cuJms varying from 3 to 
6 feet high. Panicle erect, spreading, large and 
graceful. Spikelets numerous, ovate, 1-10 flmvered . 
Glumes unequal, blunt, and Irithont lateral nerves. 
F lower without a " IVeb" at its base. 

"Seeds." Outer pal ea 3-4 mm. long, rounded 
off at apex, awnless , and seven-nerved, the dorsal 
nerve minutelr toothed. Rachilla cylindrical and 
outstandillg. The" seed " is entirel), fr ee from hairs 
and is of a golden-brown colour. (Fig. 111.) 

Glyceria .fl/llhlls. Sm. (Floating Sweet-gra ss.) 
(Fig. 110.) 

.A pel"en nial and S01lle \\·hat crf'eping semi-a.quatic 
species closel:- alli ed to the last, but capable of 
growing in drier situatiolls. Young .. hoots fhtt?J1ed ; 
sheaths entire, keeled, striatell. \\-ith la.rge air-cavities. 
Blad e soft. thill. bma,d aJld blnllt. \\'i th lllllUcr01IS 

Ko auricles. 

Fig.I()'I. 

"S~cd n of 
Ff~t/{(··, oylm­
f ic'1. x 10. ]\ ote 

1 fl ' \' b J " 1 \ b \ lu in('nt Inar-Ol\' at n us a Dye. uno a yer}' Hne ,ce e o\y 
)!i nn,1 rilJs (r) 

extendin¥ to the a ppx. c\.t th e base of the blade of t he inncr 

are h\-o conspicllolls \-('!lo\\' a.Teas of a triangular pnlt-a. 

shape. Lig llJ e prom inent,. mem1)Tan01l8, acute or 
rOllnded oft. Auricles absent. J\'reqnent in 13ritain. 

1~I O\\'e rs late in J llllC'; cn1m8 18 to 2-1 inchcs hif!h. Inflores­
cence a simpl e panicle or even nearly spikate; lax, slender, and 
frequent,ly a root or more in length. The branches :ue ver~­
)rid el.'" spread apart during fimrering, but are close to the main 
axis b efore and aftenl-ards. Spikelets felY, long, narrow , C011-

taining from six to nearl.' hYenty flowers. Glumes very unequal, 
the upper one the larger; both membranous anct ,,-ithout lateral 
nerves. P a\e:oe Iyithout a .. web" at their base. 
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"Seeds" a bout J to .j JUIll. long, broader and stouter than 
G. aqual ie·{/. Outer palen a\\'nl ess, seven-nerved, with scariOlls 
margins abD\·e. Rachilla cylindrical, \yith a Jarge .; knob " at its 
top . The ', hole .; seed ,. is fr ee from hair , but the outer palea 
and nerv(,s are. cabrid (rough). (Fig. 1 U .) 

J 
Fi!f. lW. Olycerirt (l,71t11 l iclI (left) nnd UI.'f"CI'ifl jillitall;; (right ). 

About ;{ nat. sir-e. 

Holcus lanalus, L. (Yorkshire Fog. ) (Fig. 113. ) 
A t ufted or so metimes slightly stoJonifel'OllS perennial fO lllld on 

all types of soil bu.t growing most luxuriantly where Illoisture 
is plentiful. Abundant in Britain, as a ,,-eed in pasture.", meado ll's, 
etc. 

The sheaths and leaves are densely covered with short soft 



CR. \'II] Botolli('a/ D('s('riptioll of Spccies 107 

hairs, giving the plant a YelYety tonch, amI tho foliage is of a 
pale greyish-green colour. Shoath split, ,,,.itb a slight keel ; the 
veins of the basal sheath.s of a pink colour. Bludes rolled ill the 
shoot, thill, dr.,-, and almost riblos8 . Ligule di sti ll ct, but blunt 
and hairy. Auricles absent. 

Flo\\"ers in JUlle or July ; cu lm s hom 1 to :3 feet hiiI ll. Panicle 
at first green and close; at flowering time open, spreading, and 
usually having a pinkish huge. Spikelets two-flowered, the 10lycr 
flower bi-sexual, the upper one staminate. Glumes hairy, of nearly 
equal length ; the upper and broader one tipped with all a\'m- like 
point. Both glumes arc sharply keeled ; the upper ODe has ct 

lateral nerve 011 either side of its keel, situated nearer to the 
margin t.han to the keel. 

Fig. 111 " Seed " of GIYIWifl 
n'lu,((/ica. x 10. Front amI 
side "io lVs. 

. . \ 

Fig. II Z. " Secd" of Glyeaia 
jl1lit(lll8. x 10. 1-'ront and 
side yic\\"[-). 

"Seed." Th e outer palea of the lower flower is oval in forlll, 
smooth and awnless. At its base are £relluelltly a few straight 
silky hairs, and its rachiUa is long, slender and cylindrical. The 
outer paJea of the upper flowel' bears a sub-terminal mnl which is 
about balf as long as the palea amI becomes curved and hook-like 
when mature. 

Thc "seed " may consist of the "'hole spikelets, a,bout -1 111m. 

long by 2 Dun. broad; or the product of the t.wo flowers may 
separate from the empty glumcs (ill \I' bich case the ,: seed" cOD­

sists of the palem of the l(mer flo\\-er enclos in g a grain, <tlld carn-ing 
the upper barren flower on their rachilla); or the ripened" seed" 
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of the 10,ye1' flo wer may separate both from the glumes and the 
upper flower. The outer pa1ea of the ripe" seed" is almost trans­
parent, shining, am1 about 2 rum. long. (Fig. 11-1.) 

Holeus mallis, L. (Creeping Soh-grass .) (Fig. ll3.) 
A perennial, very closely alhed to H. la nu/II , and flowering 

about the sarne time. It. is however less common, and occurs 

l'ig . 113. PaJli cles of H ultl/8 If//I'I/I/.s s/llJwin:; the pos ition of the bl'uJlc lws 'lDel 
spikelet s at the prc-fiowcl'inc: and fllll-f1o\\"erin.~ stages. ~\.bollt i nat. Eizc. 

chiefly in moist shady si tnatiolls. It is distinctly stololliferons, 
wit h slender and uecum bent creeping stems rooting at the nodes . 
Its foliage is less softly hairy than H . {un' lllt s, and the flO\ycring 
culms are more slender and h[l"e rcfiexed hairs at the nodes. 'rhe 
upper fio\\ er of the spikelet is occasionalL.\' perfect and ferti le. In 
addition to the above differences it may be distinguished from 
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H. lanatns by (1) both its empty glumes being acute at the top, 
and rather larger, (2) the lateral nerves of the upper glume being 
closer to the keel than to the margin, and (3) the a';\'n of the 
upper flower being more dorsally situated and rough (a microscopic 
character) throughout its eJltire length, and bent-but not clll'ved 
back- when m&ture. These differences will of course serve to 
distin~nish the" seeds." (Fig . H G.) 

Hordeum. I n (hilS gellUs the iJljlores('ence is spif.;ale. The 
spikelets are one-jiOlI'erell, (fnd are an'al/gal in alternating gr01lp!; 
of threes on Op1)osite sides of the rachis. 

A n 
]!'ig. lH. A, "Seell " of HaZell" lana /u s consistini( of tht' ent.i re spikelet. B . Can· 

tents of t he spikelet d. The impcliect ly J evclopeJ "ppC'r fl ower readily 
separates (as shown) from t hp rachilla of the lower pail' of pale~e . The gra in is 
enclosed by the latter a nJ i.s a, ,cry comm on impurity in lllany kind,; of 
commercial seeJs. It may either rema in attached wit hin the g!\lme" Or 

becomo free frf)m thcm. x 10. 

Hordeum lnul' i nwn, L. (Wall Barley.) (Fig. 117.) 
A closely tufted annual \\'ith ablmdan t light-green foliage. 

Sheaths split, slightly keeled, hair.v (at least t he lo\,er ones). Blade 
rolled in the shoot, broadest abo ut its middle, acumillate, rather 
thin; both surfaces dull and hairy, rible~'s above, slightly kee1ed 
below. Ligule -short and blunt. Auricles large, white, pointed 
and overlapping. Common in Britain as a weed in waste places. 

I nflol'escence c£ncl ., Seeds." 
Flo\yers in June; culms 1 to :3 feet high. Inflorescence a 

spike of spikclets. Spikelets one-fto\\-ered, anallged in alternating 
triplets on the flattened sides of the notched rachis. The three 



110 Botanical Section [plr I 

spikelets usually adhere "hen ripe. The central spikelets have 
linear-lanceolate glumes, which are fringed and end in a straight 
rough a\\"n. The outer pale a bears a terminal awn which is longer 
than the glumes. The inner palea has a long slender rachilla. 
Central flowers bi-sexual. (Fig. 118.) 

/ 
Fig. 115. Holcus _lanat118 (left) and Holcus '!noll is, a dried specimen (right). 

About t nat. size. 

I'he lateral spi7celets are borne on distinct pedicels, and the 
glmnes are fine and brist.le-like. The outer palea bears a terminal 
awn longer than the glumes. Rachilla fine, shorter than that of 
the central flower. Lateral flowers staminate. As in H. 1Jratense 
the " seed " consist3 of the three united spikelets-the central one 
only enclosing a grain. 
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H. maritimullI, ·With., is a sea-coast form of H. !nuri­
num. 

Hordeum 1J1'atense. Huds. 
117.) 

(Meadow Barle:r-grass.) (Fig. 

A small tufted annual or perennial, preferring stiff clays and 
moist soils generally. Frequent in England ; rare in Scotland . 
Of litt le agricultural value. Sheaths split, tIJe lower ones hairy, 
but the upper ones often glabrolls. Blades rolled in the shoot, 
firm, dry, hairy above, almost glnbrons a.nd glossy below. Ligule 
short; auricles small , narrow and pointed 01' even reduced to 
mere ledges. 

A B 

Fig. ll (). A. "Seed" of H ole'us 1nollis consisting of the ent ire spikelet. x 10. 
B. Contents of t he spikelet A. The lower pair of palete (lp.) contain a 
grain; ~1]J . upper pair of palete :;howing the l'emain~ of stigma on t he un­
developed O\7ary. x 10. 

Flowers early in July; culms usually about 18 inches high. 
The spike of spikelets is from 1 to 2 inches long. The flower of 
each central spikelet is bi-sexual, the lateral flowers staminate 
only. The glumes of all the spikelets are bristle-like. 

The "seed" consists of the three united mature spikelets. 
The outer palea of the central flower is three-nerved, and the 
middle nerve terminates in a serrated awn rather longer than the 
outer palea. The rachilla of the central flower is very fine , cylin­
drical, and about half as long as the inner palea. 
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H. syZ.vat'icwlI, Huds. (Woorl Barley-gl'ass.) A not very 
common perennial. 

FlO'>l"ers about midsummer; culms about 2 feet high ; spike 
about 3 inches long, lax, i.e. the spikelets are distinctly separated 
on the rachis . In this species the flowers of the central spikelets 
are st aminate or rudimc11tary, whil e each lateral spikelet cOJltain.'S 
one hi-sexual flower. 

Fi!!. IIi . lIordeum II I/l/"illnin (left) and 
HIHdell1n profrll,e (right). _~ bOllt, 

~- ll at. size. 

Fig. 118. _-\ " triplet" of spikclets of 
Hordeum II!Urillllli1 . Xat. size. Only 
t he centra l spikelet, which lies 
bl'twl'en t ho two uilutE'd and fringed 
gln mes, contains a g l'ain . 

Kreleria rri"/lI la, Pel's. ('rested Hair-grass.) (Fig. IHl.) 
A small perennial forming dense t ufts of rather sti.ff foliage, 

principally found on dry soi ls near t hc sea . Sheaths split and hairy. 
BJades rolled in the shoot, llarrow, and pubescent 01' downy on 
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both surfaces. Panicle close, crect., oval in ontline,)nd from 1 to 
2 inches long. Rpikclets R ilv er .~-, flatt ened. hro-flol,ered . OIumes 
unequal , acute, completely enclosing the hyo fiolTers. 

" Seerls." Outer palea about ·b llun. long, acute,-threc-nelved, 
the central lleTye minnteh- toothed 
above. Inner palea \I·it lt fringod 
margins, eli I'ided at the top. H a­
chiHa r elativeh - long, cyl"iullr'l cal a nd 
often covcreclll'ith short hairs. (Fi1! ' 
120. ) 

Loliulll fiNelli/e . L. (Pcl'ennial 
Rye-gntss. ) (Figs. U] and U:'!. ) See 
also p. L3:2. 

A Ebrou .; rooted , tllfted peI'C'll­
nial, abundant on most b-pes of soil 
throughout the British Isles. The 
whole plant is glabl'Olls. Young shoots 
usually rather flattened-sometimes 
almost cylindrical. Rheaths split 
(not obvious while plants ftre young) , 
the lower oncs pink OJ' Ted near the 
ground. Blades usually of a dark­
green colour, smooth and glossy 
below ; dull and \lith distinct ribs 
above. The sheath is without a 
keel , and the blade though some­
what condllplicate is only slightly 
keeled below. Auricles smaH; li l2;ule 
short and blunt. 

'F10\yers early in J lme; culms 

Fi,~. ll() , Tuft 
of K eeler;1/ 
crisitlla, P el's. 
A bout ± nat. 
size. 

f'i,O!, I :?O, ,. ~ccd " 

of '<lme, Side 
yiew. x 10. 

frOlll 1 to 2 feet high. Inflorescenee spikate, compressed, almost 
erect. SpikeJets sessil e, borne :; ing-ly, and alternatiug in two 
opposite rows with their edges nex t the rachis. From six to 
ten flow ers are usually' present in ecLc h spikelet , OuI.., the outer 
empt~T glnme is prescnt!, and the inner edge of the spikelet. is 
partially pressed into <1 groan ill the mchis. Ernptv gtume 

I Two empty g lnmcs are present ho\rcv(' l' in t he tCl'lllina,j :;pikckt of L olilllll. . 

A. 8 
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five-nen'ed and shorter than the spikelet. Outer palea smootb. 
five-nerved, a lynless. Inner palea \I'ith the marginal uerves finely 
fringed. 

"Seed ." The" seed " is harge-shaped. flattened, and from 

Fig. 1:2 1. Ldt to right- Loliwl/, Ir lllll­

lel/luliI, L . ilalicum, L . pet enne a nd 
A[Jtop!Jrtun rr'pcn8 for compa ri son. 
About} Imt.. :;izc. 

Fig. 122. Lolium percnne (left) ami 
L . il ,l/i","n (rigllt) with enla rged 
sp ikelet of the h~tter. A bout ± 
llilt. size. 

5 to 8 llUll. long. Outer palea smooth, Irith a rounded or simpl.v 
pointed apex II·here the central nerve is j llst noticeable. The 
rachill a is flatt ened and usually pressed close to the inner palea ; 
its upper transverse section is either elliptical or rhomboidal in 
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outline. The naked gmin is oblong-ellipt.ical, 'rith a shallow 
groove. (Fig. 123.) 

LoHum i/((7 i (; W II, Braull. (Italian Rye-grass .) ( Fi~s . 131 and 
122.) See also p. 13:>. 

Tills variety is distinguished from the above chiefly by: 
(1 ) its more rounded shoot section, the leaves being rolled in 
t he shoot; (J) its marc d lstlilctly tufted ilabit, and broader 
leaf-blades: (:3) and its aImed onter palea. I t also usually 

Fi!.(. 123. " Seed" of 
L atium ]Jerel/lie. x 10. 

Pig. 12+. .< Soo(l" of L olinm ilal iCHIn. 
Front Itnd bark v iews. x 10. 

behaves as a bienni al, and is more luxuriant in growth. In most 
other respects it is similar to L . }Jerenll e. 

"Seed." Yer)' similar in size, etc., t o those of Perennial 
Rye-grass but not so much flattened. The rachilla may be 
fla ttened or almost cylindrical. The terminal a lyn is usnally 
longer than the outer palca . It is not at all unCOllllllon for the 
"seeds" to shed their a n-ns a t the ripcniug period. (Fig. 124-. ) 

L. waldie/llil is a l'apid gTo,ring u.Jllluul YUl'iety of Ita lian 
E ye-grass . 

8-2 
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Lolium temu/enttlm, L. (Damel or Bearded Rye-grass.) 
(Fig. 121. ) 

All annual, sometimes fOllud as a ".-eed in cornfields. It is 
practical ly indistinguishable from Italian Rye-grass by the foliage. 

F lo\ycrs abou t July ; culms about :2 feet high. Inflorescence 
similar to that of L. i/alicllliI, but the spikelets contain only four 
or five floy, er., and the empt.,- glurue is longer than thc spikelet 
and has only three distinct nerves. A VCl'l slllall inner glLUne 

]~ig. 125. "Seed" of .Loliu?n 

Icmldentnm. x 10. 
Fig. 126. " Seed" of J1I eliw 
nulans. Front view. x 10. 

may sometimes be present. Outcr palea seven-nerved, bifid at its 
apex , and bearing (in the ordinary form) a sub-terminal rough a \yn 
from once to t\yice the length of the outer palea . Another form 
without awns is sometimes described as L. Cll'!:ense. 

The "seed8" are from G to 7 nun. long (excluding the awn) , 
smooth, and very stout (about 2·[5 mm. thick). RachilJa stout., 
rOllnd, and smooth. (Fig. Ui>.) 

Melica lw/a n g , L. (Mountain ~;\Ieli ck.) (Fig. 127.) 
A rather rare perennial, occulTing only in shady places at fairly 
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high altitudes. Shoots quadrangular in cross-section. Sheaths 
entire. Blades rolled in the shoot, long, narrow, thin, dry, flaccid , 
and of a light-green colonr; sparsely hairy, showing ribs on lower 
surface only. LiguJe distinct. 

'I 

J 
• ,. 

~\ 
\ 
\ 

Fig. ]27. J1eli('f{ IIl1ijl()/'li (lc'ft) and 
J1dica Illllall8 (right ). .-\bout} 
met,. size. 

Fig. 12S. Jl(J/illill 
erel'lI/e({ .• -\ bout 
} llft t. Rize. 

Flowers in ::\Iay or June ; culms front 1 to :2 feet high. In­
florescence racemed , of about ten spikeJets on short branches. 
Spikelets ovate, pendulons, containing two perfect flowers and 
one imperfect flower . Empty glumes reddish-brown, five-nerved. 

" Seed" { - 6 111l11. long. Outer palea broad, rounded at the 
apex, awnless, distinctly 5-7 nerved. Rachilla somen'hat flattened 
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and smooth. Grain elliptical in outline, flattened; about 2·;) mlll. 
long, shining, and of a dark-brown colour. (Fig. 126.) 

Melica uniflora, L. (Wood Melick.) (Fig. 127.) 
A perennial species occurring in similar situations to the last 

species, but at 10"'er elevations, and is more frequent in the 
British Isles. 

Sheaths and blades as in M. nlltans, but the ligule is practically 
wanting, and a slender bristle projects from the sheath near 
the point of insertion of the blade. 

Flowers about J tIDe; culms from 1 to 2 feet high. Inflorescence 
a simple panicle or raceme, with only a few spikelets on long, 
slender, and somewhat nodding branches. Spikelets ovate, con­
taining one perfect and one rudimentary flower. The empty 
glumes and palere are similar to those of M. nulans. Outer palea 
4-5 mm. long. 

Milium effuswn, L. (Spreading Millet-grass.) 
Occnrs in damp shady woods in many parts of the British Isles. 

A somewhat creeping glabrous perennial. Sheaths split; leaf-blades 
broad, flat, of a glossy light-green colour. Ligule long and mem­
branous. Auricles absent. 

Flowers about June; culms from 3 to 4 feet high. Panicle 
large, erect, open and spreading. Spikelets on long slender 
branches, numerous, small, ovate, and one-flowered. Glumes 
equal, broad, membranous and three-nerved. 

"Seeds." Outer palea membranous, smooth, glossy, awnless 
and nerveless; about 3 111m. long, light-coloured. Inner palea 
glossy, without marginal hairs. No rachilla. (Fig. 129.) 

Molinia cCEndea, Mrench. (Pmple "?\~elick-grass.) (Fig. 128.) 
This plant is common on damp moors, peaty soils, woods, etc. 

in Britain. It is a perennial, with tough cm'd-like roots, and forms 
conspicuous tufts. Sheaths smooth and split. Leaf-blades rolled 
in the shoot, long, narrowing below, and tapering above to a long 
fine point; thin, dry, almost ribless, and more or less hairy on 
the upper surface. There are no auricles and the ligule is either 
very short or represented by only a tuft of hairs . 

Flowers about July; culms usually 2-3 teet high but varying 
much with the situation. Panicle erect, long, and close. The 
slender branches arise in alternate tufts on the wavy rachis. 
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Spikelets numerous, small, erect, two- or three-flo,,,ered, of a green, 
or more frequently a purplish colour. Glumes unequal, and 
smooth . 

"Seeds." Outer palea 3- 4111m. long, acute, three-nerved 
and smooth, often of a purple colour. I nner palea with marginal 
nerves not fringed. The two palere stand rather widely apart 
at the top. R achilla long, cylindrical, slender, and bent or 
"knobbed " at the top. (Fig. 130.) 

Fig. 129. " Seed " of J11iliurn 
effu81wl . x 10. Left . Back 
v iew, showing fine ner ves of 
the outer palea. Hight. Fron t 
view, showing the inner pa,lca . 

Fig. 130, "Seed " 
of .M olinia eee ­
n t/ea . x 10. S ide 
v_ic w-. 

I 

F i!!'. 131. " Seed" 
of Y al'dus8t)'icta. 

x: [) . 

Nardus stricta, L. (Moor Mat-grass .) (Fig. 132.) 
A tufted perennial, common on dry moors and sandy heaths. 

Its 'roots ({ire to'ugh and stringy. Sheaths smooth. Leaves bristl e­
like, hard, rigid, and almost solid. Ligule small and bhmt. No 
auricles. 

F lowers about July, the culms being 6 inches or rather more 
in height. Spikelets sessile on the erect spike, one-fio'.\-ered, 
lanceolate-pointed, all turned towards one side. EJn1)ty glwnes 
w(tn(ing, or one rudimentary glume on ly. 
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"Seeds." (Fig. 131. ) Outer palea very narrow, slightly twisted, 
and tapering off into an awn-point. Total length of "seed" 
from 8-12 mm. The naked grain tapers off to a point at each 
end. 

Fig. 132. Tuft of 
}ljardus stricta . L. 

I 

Fig. 13:~. Two spike­
like infl orescences 
of Phleum 'lJra/ense, 
L. shovY'ing varia~ 

tion in length. 

Fig. 134. "Seed" of 
Phleum pratense, L. 
x 10. The right­
hand figure shows 
ihe caryo],lsis fn'e 
from the 11111°"'. 

Phalaris (()'undinacea . See Dig-raphis (bI'2tndinacea. 
Phalaris canariensis, L. (Canary-grass.) 
A native of S. Europe; occurs as a weed of cultivation in Britain. 

It is also sometimes cultivated for its seed which is used for caged 
birds. I t is from 2-3 feet high, with an ovoid spike-like panicle 
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1-1~ inches long. The spikelets are one-flowered, on very short 
branches, and densely imbricated in the panicle. There are usually 
two pairs of empty glumes; the outer pair very much compressed, 
the keels white and almost winged, bordered by a broad green 
line. The inner pair are smaller and lanceolate. The paleffi are 
acute, awnless, shining and more or less pubescent in the green 
state. 

Phleum 1Jratense, L. (Timothy or Cat's-tail.) (Fig. 133.) 
Abundant in Britain. See p. 157. 

A tufted perennial, most common on soils of a peaty or 
tenacious character. The plant is entirely glabrous, and its stems 
are generally more or less enlarged at the base, especially when 
the soil is dry or hard. Sheaths split, the older Olles of a pale 
chocolate colour when decaying near the ground. Blades rolled 
in the shoot, normally short, and acute; those on the culms 
usually erect. Both sheath and blade are of a light-green colour; 
t here is a slight keel to the blade, but none on the sheath. Auricles 
absent. Ligule white, membranous, blunt, usually longer than 
broad. 

Flowers in July or later; the culms vary much in height, but 
are usually from Ii to 2! feet high. The nodes of the culm are 
short and often of a deep violet hue. Tbe cylindrical spike-like 
panicle varies in length from 1 to 6 inches, but is generally about 
2 inches long. Spikelets numerous, one-flowerec1, anc1 borne upon 
very short branches. Glumes equal, broad and obtuse, each 
with a prominent keel which termiuates in a rough awn-like point 
not half as long as the glumes. The glumes are cov ered \yith 
very fiue short hairs, and their keels are fringed with short, stiff, 
white bail'S. 

" Seeds" about 1·5 mIll . long and 0·8 mm. broad. The paleffi 
are silvery-\yhite, thin, membranous, and finely nerved. The 
caryopsis (naked grain) easily separates from the paleffi, and is 
spherical-ovoid in shape, of a pale yellow-brown colour, and its 
surface is finely reticulated. (Fig. 13·!.) 

Phleum fll]J'inwl/, L. (Alpine Cat's-tail.) A perennial found 
in the Highlands of Scotland. It is clistinguished from other 
British species of this genus by tbe glume awn-points wbich are 
1110re than half the length of the glumes. 
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Phleum ([rewII'iu/)/, L. (Sea Cat's- tail.) Frequent in many 
places on sandy shores of the British Isles. An annual, seldom 
exceeding 1;3 inches in height. It may be readil.v distinguished 
from P. lim/elise by the iollowint! points: its spike- like panicle 
tapers distinctly belo\\'; the glumes are lanceolate iu form: acutely 
pointed but without awn-points, and their inner margins are 
fringed with fine hairs. 

The "seed. " may be distiJlguished by their smaller size, and 
by the absence of a central point or spur at the top of t he outer 
palea. FlmYel's about J ul y . 

Fig. 135 Fig. 131) 

Fig. 135. "Seed " of Poa alpiua . 
x 10. Xote the absence of 
a "web" ; thf' llUlu crou s 
long ha,irs on the ri bs, and 
the rnr.' ln branol1s mart! ins 
of t he au tel' pal ea. 

Fig, l ;~G , " Seed " of P oa (/1/ . 

ulla. x 10. X nte tho r c· 
la ti\·cl.v st out anel jlromi. 
nent [';,,(' billa, li nd t he abo 
sence of a "web," 

keel and margitlal ribs. 
(Fig. 1313 ,) 

Poa. Th e common British species 
of this genus hCl1'e numerous 2-S jlmcered 
spikeZe/ s in spreading panicles. The 
miter pa lew haL'e ItO awns or (/WI1-1JOinls. 

Poa a/1Jina, L. (Alpine Poa.) 
A perennial, occul'l'ing on the High­

lands of North Britain. Shoots much 
compressed, blades short, broad, and 
bluntly pointed. I ... igule of upper leaf 
long and pointed , sheaths entire. 
Flowers in .:'Iiay or J tme; culms about 
6- 12 inches high ; panicle rather close 
and erect ; spikeJets 3-5 flowered, the 
flowers without" webs." 

"Seeds." Outer palea 3-4 mm. 
long, its upper marg in s membranous, 
and its apex acute; very distin ctly 
keeled, and hairy-especially on t he 
lower part of tJle keel and marginal 
ribs. ~o intermedia te nerves between 

Racbilla cylindrical, smooth or hairy. 

Poa a HI1lI({, L. (Al1llUal :\Ieado\y-grn,ss .) (Fig. 144.) See 
p. 10S. 

A little tufted anll ual ab undant on gravel patbs and \\'aste 
places gCllerall y . Its fo liage is entirely glabrous and of a dull 
pale-green colour. Yo ung shoots flattened . Sheaths split and 
keeled. Blades condllplieato, keeled below, riblos8 aboH" broadest 
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near base and tapering to a rather b lunt point. The blades 
are rather limp and often waved or puckered. Ligule relatively 
long, "hite and conspicuous. XO auricles. 

Flo\yers throughout most of the year. Culms ascending, from 
2 inches to a foot high. Panicle 1 to 2 i11ch('s long, erect , spreading, 
triangular in outline, one-sided, the rac his and bTaotlr,hes smooth. 
Spikelets small, o,ate-lanceolate, 3-6 fto\\·ered. Gl umes rather 
un equal, three-nerved. 

"Seeds." Outer palea 2-3 mm. long, five-nerved, with mem­
branous margins above, smooth, except for a fringe of fine silky 
hairs on the lower half of the keel and lateral nerves. RachilJa 
cylindrical, outstanding. The" web " is absent. (Fig. 136.) 

Poa bulbosa, L. (Bulbous Poa.) 
A small tufted and glabrous perennial about 6 inches or less in 

height. Blades short . Shoots round. Ligul e long, acute. The 
base of the stems and lower sheaths are much s\,ollen. Food 
materials are stored in these bulbous stems and they also assist 
in the propagation of the plant. 

Flowers in lYIay; culms smooth. The panicle consists of 
rather few, ovate, 3-4 flowered spikelets. Glumes equal, three­
nerved. Outer palea ovate-acute, five-nerved. A " web " is present 
at the base of the palere. Occurs chiefly near the coasts in the 
eastern and southern counties of Enl!land. 

Poa compressu, L. (Flat-st emmed Meadow-grass.) (Fig. 137. ) 
A rather frequent perennial on dry soils and rocky situations 

throughout Great Britain. Sheaths spliV most of the way down, 
sharply keeled, firm , and much compressed. Blades folded in the 
shoot, usually short ancl na.rrow . Ligule short and blunt. No 
auricles. The whole plant is generally glabrous and spreads by 
underground rhizomes. It is cultivated ill N. America under the 
name of Canadian Blue-grass, but it is of li ttle agricultural va lue 
in this country. 

Flo\,ers about July; culms about 1:2 incbes long, ascending, 
very hard, much com pressed, ,,"ith very short purple nodes. 
Panicle small, 1-2 inches long, erect, unilateral, with short branches. 
Spikelets small, ovate, 4.-7 flo\yered . Glumes almost eqnal , 
three-ner,-ed, sometimes of a plll'pLsh hue. 

1 Entire whil e you ng. 
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"Seeds" 1·5 to 2·3 mm. long. Outer palea three-nened. 
each nerve hairy on its lower half. The inner palea is fringed 
with finer and more numerous hairs than in Poa 1J}'alensis, and the 
outer palea also spreads more widely open. Rachilla smooth, 
cylindrical, outstanding. A delicate" web " of white hairs is pre­
sent at the base of the palere in " uncleaned " samples. (Fig. 138.) 

Fi.C!.l:r ;- . Pani cle of I'D" 
com P((' ·SStl. .\ bOll t 
~ Ila t . size. 

I 

],'i ,f.!·. 1:3 8. " ~ecd " of Sa ll1 C' 

x lO. T o tho rig ht i,; 
, hown the appC'ar a n cC' 

of the hail' frin ge o n 
(11<" lll argi ns of th l' inner 
pa lca Wh~ll hi)! hly m a)!­
nil ied . 11 '. tbe .. \\"('b- " 

Poa d is /IIII S. L. (R eHexecl Jlcadow-grass.) A somewhat rare 
pcrenni al with cuI ms from 1:2- 18 inches high. Flowers about 
JllI\". The rachis of the panicl e is rough, and its lower branches 
become obli(:luelv bent dO\\l1wards after flowering. SpikeJets 
linear-lanceolate, +- 7 flow ered. The outer palea five-nerved, 
and \\-ithout a " web " at its base. 
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Poa ))la n'( imer , Hud8. (Sea Paa.) A some,,-hat creeping 
perennial, frequent on thc shores of the British I sles. Blades 
short and nano\" frequently roll ed up. F\(w,-ers ab out July ; 
clllms usually less than a foo t high_ P anicle erect, ra ther closc, 
its rachis and branches smooth . OnteT palea fi ve-nerved, wit hou t 
a " web " at its base. 

F ig. 130. "Seed" 
of Poa 118 11!O­

rolis. x 10. 

Fig. l oW. Pa nicle of t ile ~a lll O. 

About ~ nat. size. 

Poa nelllora i-i8, L . (Wood Meaoow-grass .) (Fig. 140.) See 
p. 159. 

A tufted or slight ly creeping glabrous perennial, frequent but 
not abundant in t he British Isles, and confined to shady pl aces . 
Sheaths split, smooth, and without a promilleut keel. Blades 
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rolled in the shoots, smooth, thill, long, narrow , limp and 
rib/ess. Ligule " my short or \\·alltillg. No auricles. 

FIO\\"ers about midstlmmer; the culms erect, from 18 in ches 
to :2 feet high. Panicle rather open, spreading, or slightly nodding. 
Spikelets ovate, 2-0 fio\\"erec1. Glullles almost equal, th['ee~ 

nerved. 

\ 
1 

Fig. lJl. P ,lIliclei of PO!L pm/ell si.,; (left), and P Ot! tl"/: ~ iali8 (rig ht ). 

,. Seer/s " 2- 3 HUll. long. (Fig. 1:3\).) Outer palea five-nerved (the 
intermediate ncryes indistinct) , ~i.th membranous margins above, 
and rather acutely pointed. The lower half of the central and 
margiuu,1 nerves hairy, the other neryes \yithout hairs. Racbilla 
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cylindrical, rough or pubescent (a microscopic fea ture). A \\"0 11-

developed ;; \Yeb " is present in ;; uncleaned " sampl es , Been in 
hulk the ,: seed " has a paloI' appearance than that of p, pralensis 
or P. ir ic ill lis . 

Poa IJrateltsis, L. (,'::illloo til->3 ta lked }Ieado\\'-g r<.Lss ,) (Figs. 5 and 
141. ) See p, liJ9 . 

.-\. COllllllOll species throughout the British I sles ill pastUl'es, 
meadoll's, and on road-sides. It is a perennial, and creeps exten­
siveh' h,v extravaginal rhizomes, l oung shoots flat tened, with 

}'ig. 142. ., Seed" of 1'0'1 i'm/ell,i,. x lU. 
To t he ri ght is sholl']) th e appea ra,nce of 
I he hair f ringe on \ hl' margin.s Ot t he 
inll" r pa lca wh en highly m agni fi ed. (COlli, 
P'l l 'C with P (Hl compre8811, Fig . 1 as.) 

Fig. H3, " Seetl" 
otPu(ll r i<'i(//is, 

x 10. 

rounded-off keels. Sheaths cntil'e. Blade dark-green, conclupLi­
cate, short or long, I~ith almost parallel margins suddenly 
narro,ying and curvi ng up\l'arcl s to an abrupt blunt point ; rible8s 
above, distinctly keeled belo\\'. The flanking lines of motor cells 
can usually be readily seen, one 0 11 each side of the mid-rib, 
Ligllle short and blunt, so met,ill1 c::; a lmos t obsolete, No auricles , 
The whole plant glabrous. 

There are seyeral distinct forms of this species differing much 
in r egard to the \\idth and stiflness of t,he blades. The a bove 
desCl'iption applies to the f 0 1'111 most frequentl,\- lllet wit h (val'. 
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vulgaris, Doll.), having rather broad, expanded., and moderately 
stiff leaves. Two other quite distinct forms are: (a) val'. latIJolt'(t, 
Koch, with iOhort broad leaf-blades of a bluish-green colour, and 
(b) var. angustifolin, Smith, with long narrow leaf-blades which 
are permanently folded, stiff and erect. 

Flowers late in Mayor early in June, the culms smooth, from 
1 to 2 feet high. Panicle erect, and spreading at time of flo\\·eI'ing. 

I 
'j 

. )'_"'---::c. 
\ -
~ .~ 

/" 
t 

Fig. 144. Po(~ 1'igida (left) and 
Poa. annua (right). About 
t nat. size. 

Fig. 145. "Seed " 
of Pac. 1·igida. 
x 10. Back and 
front views. 

Spikelets from three- to five-flowered, ovate. Glumes rath~r 

unequal, the upper one three-nerved. 
"Seeds" 1·5-2·5mm. long. (Fig. 142.) Outer palea blunt and 

often ragged atthe apex,ji'L'e-ncl"l'ed, the lower half of the central and 
marginal nerves hairy, the intermediate nerves glabrous. Rachilla 
cylindrical and smooth. A well-developed "web" is present at 
the base of the paleae. In cleaned commercial samples of the 
"seed" both this " web" and the hairs of the nerves are almost 
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completely removed. In bulk the "seed " almost always has a 
darker brown appearance than that of P . trit'ialis. 

Poa n:gida , L. An annual, frequently fmmd in rocky si t ua­
tions, on old walls, etc. Flowers in July, the culms seldom more 

.. than 6 inches high. P anicle secund. Spikelets aGout seven­
flowered. Glumes without lateral nerves. P alern not " wehhecl" 
at the base. (Figs. 144 and 143.) 

Poa triviolis , L. (Rough-staUced MeadO\y-grass .) (Fig. HI. ) 
See p . 161. 

A perennial, abundant in moist pastures etc. throughout the 
British I sles. vVhilst young it forms tufts (and remains tufted if 
grown under dry conditions) , but !ater, and especially in the 
presence of moisture, it covers large patches of ground by forming 
roots and tufts of foliage at the nodes of its numerous thin stolons. 
Young shoots compressed. Sheaths en tire, sharply keeled, those 
of the young foliage smooth, but those of the flowering culms 
rough (upwards). Blade conduplicate, broadest near Lase, and 
tapering gradually to a sub-acute point. Upper surface dull, 
ribless. Lower surface keeled and glossy. Ligule of the upper­
most leaf long and glossy. No auricles . 

Flowers about midsummer ; th e culms erect, from 1 to 2 feet 
or more in height. Panicle erect, with rough spreading branches. 
Spikelets ovate, 2-5 flowered , but usually with two or three 
flow ers. Upper empty glume slightly larger than the other glume 
and three-nerved. Both glmnes have scarious margins and are 
sharply keeled; the keels are distinctly toothed. 

"Seeds" 1·8 to 2·5 mm. long, and narrower than those of 
P. In-atens is. Outer palea acute at the apex, five-nerv ed ; only 
the dorsal and marginal nerves are prominent, which gives a 
sharply triangular cross-section to the "seed. " H airs may be 
present on the lower half of the dorsal nerve (keel), but none are 
present on the remaining nerves. The" web" at the base of 
the palern is less copious than that of P. praleJlsis. Commercially 
cleaned "seeds" are usually quite free from hairs except for a 
trace of the "web." (Fig. H3.) 

Psamma armaria, Beauv. (Sea .:'lInt-grass .) (Fig. l±6.) 
A perennial, frequent on our sea coast~. I t has extensively 

creeping rhizomes and is therefore useful as a sand-binder. Leaf-

A. 9 
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blades el'ect, long, nalTO'V anJ rolled: rough 011 the upper surface. 
glabrous below. Ligule long and divided. No anricles. 

:Flowers ill July, the CUllllS about :2 feet high. Panicle erec t , 
spike-like, t apering above and bolo,y. tlpikelets 10 mm. 01' more 
in length, nal'l'O\\-, one-flO\Yered. Ulumes rather un equa,l , narrOIY 
a nd acute. 

Fig. 140. P'''''amtll(l arewu ia. showing inll n l'l'sC'c nCl' and 

a r ort io ll uf the rhi zOllH'. _.\b" ut ± n at. >izc 

Fi i-( . 147. "Seed " 
of Psnrnnuf an · 
/l(1 J"/'fl , s ide \'ic \\ 
x 5. 

"Seed. " Outer pal ea fi l'e-nerved , the centra l nerl'e minutely 
toothed , and slightJy proj ecting beyond the apex of the outer 
palea. A basal tuft of long siJky hairs is l)resent. R aehill a 
siCllrlel' , round . wlth nile silky hairs. (F ig. HI. ) 
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Sesleria C(8I'11/co, Ard. (Blue :\ioor-grass.) (Fig. U8.) 
A small perennial, uncommon in this country except on the 

upland limesto ne regions of North Britain. Its leaves are fiat, 
hanl, rigid, and of a glaucous bllle. Flowcrs in April or May, the 
culros being from 6 inches to a foot high; entire sheaths. Panicle 
ovoid and spike- likr., three-fourths of an inch or lcst> in length. 

~ . 

Fig. I-iS. Sesleria ererlilefl. 
r\ bout ± nat. size. 

Fig. 1+!I. ,. "I'cd .. 
of Tr ior/il{ den/III· 

be/I.' . front I· irw. 

x 10. 

Spikelets 2-·3 flowered. Glumes nearly equal, broad ; the upper 
half of their keels rough. 

"Seeds." Outer palca about 4 mID. long, five-nerved, the 
central nerve ending in a, short awn-point; the remaining nerves 
forming fom tceth at the apex of the outer palea. Inner p'11ea 
bifid at the top, and its marginal ribs fringed. 
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Triodia decwnbens, Beauv. (Heath-grass.) 
Rather common on heaths and barren land in the British Isles. 

A small perennial with stringy roots. Sheaths hairy, flattened. 
Blades rather long, narrow and acute, hairy. Ligule represented 
by a tuft of hairs. Flowers about July, the culms from 6-12 
inches high. Panicle close, of a few simple branches. Spikelets 
few (seldom more than six), rather large, three or four-flowered. 
Empty glumes equal, three-nerved, acutely pointed, smooth. 

"Seed" about 6 11lU1. long. Outer palea round-backed, 
illdistinctly nerved, with a tuft of short white ha.irs at its base, 
and three-toothed at its apex. Rachilla cylindrical. (Fig. 149.) 



:PART II 

AGRICULTURAL SECTION 

CHAPTER VIn 

THE AGRICULTURAL VALUE AKD CRARACTERISTICS 
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The agricultural value of any fodder plant is not an easy 
matter to decide since it is affected by so many different cir­
cumstances. Other things being equal it will of course depend 
upon (1) the Yielding Capacity of the plant, and (2) the Nutritive 
Vahle of its produce. But both these factors are extremely 
variable. 

The yield is obviously partly correlated with the relative size 
of the plant, and also partly with its capacity to re-start growth 
immediately after being grazed or cut. But the yield of the 
same species varies so greatly with the soil and other circum­
stances that it is impossible here to do more than indicate what 
the relative productiveness is when the plants are grown under 
the most suitable conditions. This is approximately given in 
Table II, on p. 175. 

With regard to the important question of the nutritive val·ue 
of our grasses we must admit that at present our knowledge is 
most inadequate. Although a considerable number of chemical 
analyses of the separate species have been made, they have, 
unfortunately, not been carried out with sufficient uniformity to 
render the results strictly comparable. 

The composition of plants varies so considerably with the 
different stages of their development, and also probably with the 
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na tUl'e of the soil, that it is necessary to grow, and also harvest 
them under uniform conditions, if we wish to compare the com­
position of one with another. 

Even then it must be borne in mind that the composition and 
nutritive value of the plant are by no means the same thing, since 
it is not the amount of food substances present, but the actual 
nmotl'YIt of digestible food p1'esent which matters to the anilnal. The 
proportion of total food present which is digestible (coefficient of 
digestibility) varies not only with each species, but also with each 
stage of development attained by the plant (see p. 182). 

It is to be hoped that in the near future this matter may be 
fully investigated by some botanist working in connection with 
a chemist and making use of direct feeding experiments. Mean­
while we must remember that although the nutritive value of 
a plant is a very important point in determining its agricultural 
value, it is far from being the only one. Whatever nutritive 
value a fora.ge plant may possess it is useless to the farmer unless 
its produce is eaten and relished by live stock. A plant may 
possess considerable agricultural merit even though either its 
yield or nutritive value are only moderate. It may be capable 
of growing under circumstances where better plants would entirely 
fail , and therefore under such conditions it becomes the more 
valuable plant. 

It must in fact be acknowledged that each of our cultivated 
grassefl has a special value of its own for particular circumstances 
of soil, climate, and agricultural requirements. Our aim therefore 
should always be to place each species under the conditions for 
which it is best adapted, for by so doing its greatest agricultural 
value will be realised. In the present chapter these special con­
ditions and requirements are as far as possible indicated for each 
specIes. 

Agrostis alba, L . var. stolomfera. 

FOT Botam:cal desc1'ilJI1'on see p. 54. 

Fiorin or Creeping Bent-grass is widely distributed throughout 
the temperate regions of the. world and thrives 1110re especially 
where the rainfall is heavy or the soil is inclined to be wet. 
On dry soils its produce is very scanty. As its propagation 
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depends upon the spread of its surface-creeping stolons it 
naturally succeeds best on moist soils. On such land-especially 
when its fertility is low- it can be recommended for eit her 
pasture or meadow, but on the more fer tile well-drained soils it 
is probably best to replace it entirely by such superior grasses 
as Meadow Foxtail and Timothy. It attains full development 
by the second year after sowing, but it is entirely unsuitable as 
a rotation grass because of its creeping habit. It is one of the 
hardiest of our grasses and its value lies mainly in its power to 
thrive at high elevations and on water-logged soils where few 
other plants of agricultmal worth will do well. A further useful 
feature is that it continues to vegetate in the late autumn and 
winter months and thus affords pasturage when this is most 
needed. 

Commercial samples of seecl are seldom satisfactoq. It is 
imported from Central E1ll'~pe and frequently consists of a mixture 
of varieties or types , e.g. A. 'vlllgctl'is, A . canina, etc. (see Figs. 35 
and 36) . These varieties are much inferior for the purpose of 
cultivation. In addition to the frequent admixture of these 
varieties the seed often contains large proportions of fine sand 
and worthless chaff. Other natural impurities often present are 
seeds of Yarrow, Timothy, and POCt sps. , Ag1'ost-is SlJica-'L'en ti, and 
Aira ccespitosa. The two last are harmful weeds (see Figs . 37 
and 40). 

Well-dressed seed will contain less than six per cent. of sand 
and chaff and not more than one per cent. of weed seeds. The 
Purity should reach 85 to 90 per cent. and the Ge1:mination 70 to 
80 per cent. in 28 days. Samples with a Germination Capacity 
of over 90 per cent. are now frequently met with. 

Alopecurus pratensis, L. 
Fo)' Botanica,l clescrilJlion see p. 59. 

Meadow Foxtail is indigenous to most North Temperate regions 
and thrives even at high altitudes, enduring cold better than most 
other valuable forage plants. It is especially suitable for soils 
rich in humus and for moist rich clays, and on such soils it is 
certainly one of the most valuable grasses either for grazing or 
meadow land. On poorer soils, especially if they are subject to 
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drough t , it is of little use. It is one of the first species to 
commence growth ill the spring (flowering usually in April ill 
England) , thus a.f£orcling early grazing ,,·hich is ahl'ays especially 
welcome. Both' ( top " and " bottom " gro \\·th are produced and 
o\\'ing to its slightly creeping Ita bit the plants mix well with 
other species. Complete cleyelopment is gene]'all~r attained by 

Fig. 150. lII('[ulow Foxt a il. "howil1l! it s ha hit of ).!rowth. 

the third season after s(j\\'in~ anel it may therefore be used for 
le." s of four or more yen.r;;· cl ura tion as \\'cll as for pel'lll<1n en t 
gra ss 0 11 the types of soil indica ted abo\'('. 

In pl'Oductiyell el;S- e\'eJl uJlcl er favourable conditions- it is 
pl'obilbly behind Cock's-foot, Tall Oat -gra ss and the Rve-grasses , 
but in qualit.\- it i::; llDS1ll'passcd. I ts ha~T is frce from coaTscness 
a nd the proportion of leaves t o fio\\' ering stems is yery high. 
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Meadow Foxtail thrives under irrigation , in water meadows, 
and on sewage farms. "Cnder liberal treatment a large growth of 
aftermath is quickly produced. Its abilit:v to thriye in shacle 
makes it especially useful for parks and othrr semi-shaded grounds. 

Fig. 151 

Fig. 15 1. 
F ig. 152. 
Fig. 153. 
Fig. 15-1-. 

Fig. 152 Fig . 153 Fig. 154 

"Seed" of II /oll e.r cri,sjJ IIs, L . Curled Dock. 
R. acetosa, L. Sorro] D ock. 
R. IIcetosel/lI , L. S heep's SOl'rel. 

The same', frC'ed from the pel'ianth. E ach x 10. 

Seed is imported into Britain from F inland, SITeden, Holland, 
etc. That obtained from the North of Europe is usua lly of the 
best qua lity. As imported it generally contains a high proportion 
of chaff and n'eed seeds. The proportion of chaff is sometimes 

rig. 155. Rrllluli c II11I.< 

repen,:;, T~. CrC'cp:Jlg 
Bu t(C'l'cll p. x 10. 

Vi)!. ] .')0 . Rlli· 
fI 'lll t//ild Cri . ..:f l f· 

fJ t/Ii, L. y ,.]. 
!t) ,,:Rattlc . x ±. 
:--;o n1 (! tinl (,~ P l'('­

,en! in ) {cad",,' 
Fox ta il t)C'ed. 

abnormal1,' high o\\'in g to th e preSf' ll Ce of th e lurvrc of a species of 
Midge (Cecirloll l,,/ in sp . closely relat ed to t he ,\Tjlca t ::\lidge C. tri/iei 
or possibJ.I· the same) which attacks the young and developing 
ovary of the £loll·er. thus preventing the form ation of t he gra in. 
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The seeds of Hard Fescue and various Poas are genera lly presen t . 
One worthless grass seed (Aim ccf}s j)ilosa) is all almost constant 
impmity owing to the fact that these t,,·o plants thri\-e under 
similar conditiolls of soil , etc. and the seeds are harvested together. 
Other impurities are R llli1ey aceta. (/ , R. ((.cetosel1a, Horclls larwtus , 
H . mollis, Ranllncull1s re]Jens, A fopecurus agrestis , etc . (see Figs. 
40, 48, 114, and ]:52- 155, and Chap. nI). 

Modern cleaning machinery, ho\ye,er , can b.v successive opera­
tions remove all or nearly all these impurities. Properly cleaned 
samples should not contain more t11an £ve to ten per cent. of 
chaft, and less than one per cent. of Tufted Hair-grass , etc. 

The Genm:nat ion should reach 60 per cent. · in seven days a nd 
75 to 8G per cent. in eighteen days. Samples giving a germination 
of over 90 per cent. are nolV sometimes met \yitb. 

Anthoxanthum odoratum L. 
For Botanical description see p. 61. 

Sweet-scented Vernal-grass is indigenous to the temperate 
parts of Europe and Asia, and has been introduced in to Nortb 
America. I t thriyes on a great variet:v of soils and 'rithin wid e 
limits of altitude and appears to be li t tl e affected by extremes of 
temperature, moistme or drougflt. Although it thrives best in 
deep I'icll soils it Jlevert heless succeeds in grov,·in::r on t he poorer 
and drier types of land \\"bere t}l e better kinds of agricultmal 
grasses would fail. 

This plan t was formerly much oyer-rated in va ine as a forage 
grass. The presence in it of a substance knOIHl as c0!()Jl(Irin gives 
the plan t a characte ristic fragrant snleH especially when made 
into hay. Chiefly for this reason it \\-as supposed to be a valua ble 
constit uent of the meadow. ·When mastica ted it is fO llnd to 
possess a ratb er rlisagreeable bitter taste both ill the fresh and 
dried condition, and cattle are certai llly not at a ll fond of it. Its 
relative y ield is a lso ver.v sllla,ll. O,'Ving to these facts and the 
high price of its seed it cannot be recommended for ordinary 
farming pmposes. Its most valuable characters are its extreme 
hardiness, its earliness (flO\\"ering in April) and its undoubted 
permanence. I t is essentially a " bottom " grass and gro\ys \',ell 
in shade. These points indicate that its main use lies, not as 
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purely a pastm e or meadolY grass, but as a principal constituPllt 
of the tnrf of shaded park land and pleas ure gJ'O llllds, especia ll .v 
where t he elevation is high or th e so il poo)' or \-a riable. I ts ri ch 
green foliage also adds to its value for tllis pnrpose. I t is less 
suitable however for playing grounds as its rather broad , soft 
hairy leaves hold dcw and llloist.nrc too readi ly and the plant does 
not produce a turf t hat will " wear " well. 

CO))l))l ercird Seed. 
Practical1? all our seed has hitherto com e from Central Europe 

and a.s it is mostly hand-collected its cost is high. Sheep's Sorrel 
(Ruil/ ex acetosella) and vYoOdl'llShes (LuzIIla c(l lll pesll'is, mostly) 
are the usual weed impurities (see Figs . 1:33, j:")4 and 175). The 
seed of a closely allied species known as Pue!'s Vernal-grass 
(A . P1lelii, Lam.) is occasionally Llsed as an adnlterant or eyen 
entirely substituted for the rea l article. This plant is an annual 
and quite useless for cnltiyation . The seeds of A . Puelii are 
covered with hail' which is paler in colom and less silky than 
in A. odomlllYII ,yhile the a,YllS are slightly longer and finer . 

, Vell cleaned samples of Slyeet Yemal-grass seed Iyill not COll­
tain more tha n five per cent. of chaft and less than one p CI' cent. 
of weed impuritie:; . The P ilrity of good sa lllpies should exceeu 
90 per cent. and the GeJ'lII £natioll sllould rcach 70 to 80 pel' cent. 
jl1 20 days. 

Avena flavescens, L. 

Fo/' Bo!(/m'cal des('ription see p. 68 . 

Y d lo\>' Oat-graDs is in digenous to the te.mpemte parts of Emope 
and Asia and to northcl'll Africa. I t is much less frNll1ent ill 
Scotland alld I reland tha n ill England I\'b ere it is com mon in the 
drier pastures and mcadol '-s. It tbrives at }ligh altitudes and is 
a good drought-resisting plant. Its most luxuriant growth is 
attained on mod erat ely moist calcareous or marly soils, but evcn 
under the best. conditions its y ield is only modera te. Full develop­
ment is reached by the second 01' third year aoftrr so wing. It is 
essentially a. " bottom gro\\·th " grass and the bulk of its :vielel is 
prodnred in the midd le of sum mel' in Brita in. Its produce is entirely 
free from coarseness anc1 botll cattle and sheep are fond of it . 
Owing to the bigh price of its sed its nse is necessarily r esh'icted, 
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but for the formation of pasture or meadow on soils for which it 
is adapted a small quantity should certainly be sown. 

Oomme1'cial Seed. 
The seed is difficult to harvest and to clean, and most samples 

contain much chaffy material. Even well-dressed lots often contain 
20 or 30 per cent. Seeds of the Ox-eye Daisy (Oh1-ysantllemuln 
leucanthemwn) and Aim flexttosa occur as impurities. (See Figs. 
41 and 158.) Seed of the latter plant is sometimes entirely sub­
stituted for that of Yellow Oat-grass. Aira .flexuosa has no agri­
cultural value though it may be useful for golf-links, etc. at high 
elevations. Its seed is plentiful and cheap in comparison with 
that of Avena fiavescens. 

Good samples of Yellow Oat-grass seed will possess a Purity 
of 75 to 80 per cent. and the pure seed will give a Germination 
of from 60 to 80 per cent. in 18 days. The weed seeds present 
should not exceed one or two per cent. by weight, the remaining 
impurities consisting of chaff principally. 

Avena elatior, L. = Arrhenathm'um avenaceum, Beauv. 

For Botam:cal description see p. 63. 

Tall or False Oat-grass is indigenous to the whole of Europe 
and Western Asia except the extreme north. It is common 
throughout Britain especially as a hedge-plant on the lighter 
types of soils. It is less frequently met with in open situations 
or on old pastures and meadows. Though it thrives best on good 
loams or marls it \yill give good results on all soils which are not 
liable to excessive wetness. It is one of our best drought resist­
ing grasses and succeeds even on dry soils though on such its 
yield is naturally reduced. Its development after sowing is very 
rapid ; a good yield is obtained in the first season, and its maxi­
mum growth is reached by the second year. Its duration is 
however correspondingly short as it tends to die out after four 
or five years on most soils. These qualities make it especially 
suitable for leys of from two to four years' duration or for tem­
porary pasture or meadow. It is one of the most valuable of 
rotation grasses on light soils; at the same time it may be used 
with advantage in mixtures for permanent grass as its rapid 
development quickly leads to the formation of a productive turf ; 
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other more permanent species must however form the bulk of a 
mixture for such a purpose. In a meadow its abundant "top 
growth " contributes very largely to the yield, while its aftermath 
is so considerable as to frequently afford a second cutting. It is 
perhaps less suitable for permanent pasture. Owing to its slightly 
bitter taste and rather coarse tufts it should never be grown alone 
but always mixed with a suitable proportion of clovers and 
"bottom" grasses. The merits of this plant have for many years 
been recognised on the Continent and it is largely grown there, 
especially in France, where it is called" Fromental" or French 
Rye-grass. 

The variety b'ulbosl.,GTn (Onion Couch) has the lower internodes 
of the stem greatly thickened. These bulb-like stems form root­
lets and separate at the nodes, thus forming an efficient mode of 
propagation. On some arable soils it is a troublesome weed and 
very difficult to eradicate. (Fig. 54.) 

Comrne1"cial Seed. 
The seed of Tall Oat-grass is seen to be comparatively expensive 

when the number of seeds per pound is taken into consideration. 
Most of it is obtained from France. The Purity of good samples 
should be about 90 per cent. Of usual impurities, the Brome­
grasses (B. et'ectns, B. an-ensis) and Avena pratensis are the worst 
and should not exceed one per cent. of the bulk (see Figs. 61, 68 
and 75). Other impurities are seeds of Cock's-foot, Rye-grass and \ 
Yellow Oat-grass which are of course useful. Even well-cleaned ' 
samples will generally contain from five to eight per cent. of chaff. 

The pure seed should give a Germination of 60 per cent. III 

seven days, and from 85 to 90 per cent. in eighteen days. 

Bromus in ermis, Leyss. Awnless Brome-grass ; 
Hungarian Forage-grass. 

FOT Botanical descn:pt1:on see p. 87. 

This plant though not a native of Britain is indigenous to a 
large part of Europe and Northern Asia. It is a tall growing 
perennial, extensively creeping by means of its numerous, long, 
underground rhizomes. If sown in the spring it produces a fair 
crop in the first year, and attains its full development during the 
second or third season. 
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It is especially able to propagate itse lf rapid!:' on the lighter 
and looser types of soil, and in Hun gary it has been extensivel.'· 
grown on dry soils eithe r alone or in mixtlll'es for ha,v. On heav.\" 
land it does not gro \y free ly, and 011 all fertile soils lUore valuab le 
grasses should bc used. 

On poor soils \yhich are loose in texture and subj ect to dl'ought 
it is t1, useful plant and if so\\']\ in conjlUld ion with snrh plants as 
Cock's-foot, Tall Oat-grass, Kidney Vetch, Sainfoin, etc. good crops 
lila." be obta ined for such conditions. I t is not suitable for alter­
na te husbandry because it is difficult to eradicate, 

., Seed." The usual impurities in th e seed consist of chaffy 
material, though other Blolll es are sometimes presen t. The 
P urlly should reach gO per cent ., aml the Ger/l1 'inalion 80 to 
90 pel' cent. in eight een days. 

Bromus Schraderi, KLUlth. Schrader 's Brome-grass 
(= B. 1Iniolol:des). 

For Botanical descrilJlion see p. 88 . 

This plant is grown to some extent upon dry so ils on the 
Continent, and in dry climates snch as Australia and elsewhere. 
It is a short-lived perennial and gro\\'s in distinct massive tufts. 
On so ils I\"bich are rather poor and thin it is capable of giving 
good yirlds, but it should alwa.v:-:i be mixed II'ith other drought 
resist in g species as it does not covcr the ground evenly by itself. 
If all(mccl to flolI'er it becomes coarse but I\' hen l'egnlariy moml 
or grazed this objection disappc:.us. 

Good seed should han a P urit,1J of from 0;') to LOO per cent ., 
an( l the Gerlllina/'ion should reac h about gO pCI' cent. in 20 days. 

Cynosurus cristatus, L. 

F or B o(ctHiwL rl escf ipt io)1 see p. 90. 

Crested Dog's-ta il is found throughout the \yhole of E urope an d 
A ia except the extrel1le nort h. I t thriYes at high altitudes, and 
on a great yarid), of soiis. It is a bnndant in Britain ))ot o1\ly on 
dr.\' hill.', pastllres and clO\\'IlS, but also on heavy clays. I t with­
sta nds both cold and drought \I' ell , remaining green C\'en in dr~' 
Sllmmers and throughout the \rin ter months. Its development is 
rat her. low but it .. permanence is quite reliable Oil the majority 
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of soils. Ver.v little grO\vth takes place during the first year after 
SO\\"lug, and full deyelopment is not atta ined lmtil the thi rd 
season. Its tufts are slllall and compact and most of the leaves 
are fonued near the ground. It i:' therefore essentially a" bottom ,. 
grass capable of forming a com-
pact turf a nd is espec ia lly snita bIe 
for permanent grazing land. It 
is a lso suitable for t emporary 
pasture of four or more years' 
duration , as Iyell as for garden 
lawns cricket grounds, etc. Its 
nutritive value is said to be high , 
and it certa inly forms a large per­
centage of the herbage in se vera l 
of our most famous graz In g 
districts and on man.\' celebrated 
na.tural ,' heep pastures. Some­
times- owing to its ready produc­
tion of seed- it tenth; to spread 
and OCCUP.I~ too large a proportion 
of the ground . In such cases it is 
nth-isa b le to graze hea \-j Iy until 
th e e11(l at J Due , 0 as to keep 
dOl\"}1 the fio\\-erillg cllims while 
they are in a li ce llient cOl1ciit ion. 
I ts most rap id gl'ol\" t h takes place 
about lllidtiul1 l1l1 er . As ver." li ttle 
" top !]:ro\,·tb" is produced its 
contribution to a hay crop is 
small and it shoulc1 be olllitted 
{rom mixtmes for meadOlr land. 

Commercial Seed . 
:\Iost of the seed formerly came 

from the Co ntinent-espec iaUy 

\ 

Fig. 157. .-i tuft of Cl'estrd 
Dog·".tai l. Note th o .·hort, basal 
l ea \'e~ and the 1l1lmC l'OUS wiry 
[: 1I1n1s. 

Holland. ] n recent years. hOlyever. the ~ Olth of Ireland. has 
become one of t he main sources of our supplv. It fre<l uently 
contains numerous kind" of weed see(ls, e.g. Crel)is 'I'ire'l1s, FIolclls 
sps., Lapsana COIH lil1tni.s, Pan OlllllW , Feslu('(( ,llyw·u.,·, 80nchus 
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(trvensis and S. oleraceus, Prunellrt wigal'l:s, Ch1'ysa/ltlzemlllll leu­
canthemltlil, Aim caryophyllea, etc. (see Figs. 43, 99, 1101, 158 
to 164, a nd 170). Most of these can be removed by modern 
machinery and samples containing llIote than one pcr cent . should 
be rejected. 

Fig. V}~ Fig. Lifl Fi g;. lUU 

Commo n il11 purities in Crested Dog·s. tail /:iced. 

Fig. 158. Chr!f~(t"lhent/(,1n le'/(call thelntt'ln, L. O"'l'YC Daisy . 
Fig. 15() . Crcpis "iren .. , L . Smooth Cnlpis. 
Fig. 160. Pori 1111 l illa , L. Each x 10. 

Small seeds of Rye-grass and Cocles-foot, and 'eeds of Timothy, 
ancl Harcl F escue commonly occur as impurities. 

F ig. lUI. <. l-i('etis " of the Common Sowthi, t ll' (Sullcha., u/eraC tu.s, L .). '< G. 

The chafY should not exceed on e pCl' erJlt. by ,,-eight, allcl t il(' 
P'II' i lfj shou ld easily reach 97 to 99 PCl' cent. The Germillatioll 
of good seelt \\'iI1 reach 50 to GO pet cent. in seven days , and 80 to 
9U pel' ccnt. in ~l c1a_'l-s . Sometimes ~8 da.ys are required to ascer­
tain its full germination capacit.'·. 
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F ig. 1HZ. "Sl'ell, " of t il l: P r·jckly :-lowt hi , tle (8olldw s /Is/'N, H oIL ) x (i. 

Dactylis glomerata, ),. 

Fnr Botan ical des(,I'I]7i i(m sec p. 93 . 

Coek' ,,- f()ot is indigenous to the tPlllP(,l"fltc parts of Europe an d 
Asia a lld i::; abundant throughout Hritain. It has been int1'o­
duced int o ~ol'th America "hel"(' it i ~ k110"' 11 as " Orchard-g rass." 
It \I'i ll gl'()\\" ,yell on a great n ri ety of soi l , and at high elevat ions. 

A . W 
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Althol1f!h it gives its greatest yields on gooclioallls and clays it '" 
one of the brst plants for mod erately poor and dl'.\~ soils. P ro­
viding the soil is sufficien tly deep to alio\\' its roots to descend it 
'can wit hstancllong spell s of drought. 

"'hen SO\\' 11 in the spring Coc k's-foot clev('lopes fairly rapidh'. 
usualh' gi\~illg a small or moderutl' -"ield in the first season, and 
atta in ing its fu ll de\'elopmellt by th e seco nd 01' third ~ ·ea)'. 

Fig. !Ii.!. "Seed .~ · ' of :\,ippie \\ 'ort 

(L "psrWIi c() lnll1uflis, L. ). x (J. 

Fig. If;5. "S('{'d ~ " of the CI'C'C'ping 

Thi"tio (C llic1l8 al'L'eIl 8i8 ). x Ii. 

'When growing alone (unless sown \"Cry thickl.") it fOl"111s la rge 
coarse tufts \\'hieb do not coyer the surface eYenl,\' , and for this 
reason it should always be grown \\'ith other species which mix 
well with it . It grows fairly earl." in the season and produces a 
large amount of both " top " a Ilcl " bottom " growth . 

Its rapid development, ea rly 3lldJate growth, alld large produce, 
combined \\'it h its drought resisting power, make it one of the 
illost valuable of grasses for either permanent pasture or mea.do"'. 
It is also very suitable for leys of t,,'o or mOTe yea rs' durati on, ancl 
for altel'llate husba ndry ge nerally . All superficial objections to its 
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coa rseness di appear \\" hell the plant is sown \yit h others ill suita,ble 
proportions, an d \yhen proper a.ttention is given to grazing a nd 
mo\ving. , Vhen a bUlldant in a mea dow the crop should be cut 
by the time this pla.nt is in fio\'I··er. No other perJllallcnt gl'a s 
after cutting y ields a larger or morc valuab le a ftermath. 

CO/llmercial Seecl is iJ)lported into Britain from XP\Y Zealand, 
America , Denlllark, SW'edell , France, etc. \yhere crops are spl'cia ll y 
gro\YIl for seed product ion. Xe\\' Zealand nnd Dallish seed i 
usually of the best (lualit.\· , and the supply -£rom these sources 
IS Illcreasw g. 

The most COIllmon weed impurities are Bl'oi!l1(s moll-is, H olcus 

/a!latHs, L((l)S((IW CO IIIIIIIlTlis and Docks (RulI/e.~ Cl'iS1JI(S, etc .). 
Other \yeed seeds to look for arc Plantago 7a nceo /lI/a , All tlieJ/lis 

GI"l'ensis. Ra nll'ncl lZus sps. (see Figs. 72, 11-1, 1.51, ];'):), 16-10, and 
1(6) . Sometimes seeds of E ye-grasses, Tall F esc ue, .i\Ieado\\' 
F escue, etc. are present either as natural impurities . or poss ibl.,· 
as aclulterants. 

Good sa,mples conta in not Illore than three to eight pel' cent. 
of chafY. a nd at least 90 per cent . of pure seed. Good seed \"ill 
give a Gerlllination of from flO to 70 per cent. in seve n days and 
90 to 95 per cent. in from Ii') to :21 days. 

Festuca elatior. sub-sp. (I),lll1rlil!(lcer(' Hackel. 

Fa)' B o/aJliC!l I rlescl'l)J/ io/l. see p. 99. 

Tall F esc ne i · indi genous t o the temperate parts of Europe 
and Asia . It is cOlllmon]y lUet \vith Oll tenacious clay soils and 
in wet marshy places . It forms llluch larger a nd more distinct 
tufts than :JlcaclO\y F escue; its leaves and stems are much longer 
and coarser, a nd it prod uces 1I10re "top growth. " Its fnll develop­
ment is reached bv the fOUl'th year after so wing. Although its 
produce is too coarse for it to be largely used under ordinary 
condit-i ons its value becomes at once appa.rent on soils of the 
extreme types. I t ",ill thriye Oil poorly drained clays, fen lanels, 
and other soils which are too \\'et for our superior grasses. At 
the sa me time its cleepl~' penetrating roots ella ble it to withsta nd 
long spells of dt'Ought. Pl'Oviding th e soil is sufficiently deep to 
allenv its roots to descend in to it t his plant will grow welt even on 
light loose soils ancl remain fresh and green t hrough the driest 
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Festuca ovina, L. 

For Botanical description see p . 101. 

Sheep's Fescue and its varieties are indigenous to most of the 
temperate regions of the world. All the varieties are perelmial. 
The common form, var. vulga1'1:s , forms compact tufts and seldom 
grows more than a few inches high. I t grows well at very high 
altitudes and in dry climates, and is one of the hardiest of our 
grasses. It is abundant in Britain, especially upon natural up­
land sheep pastures where it often forms the principal constituent 
of the herbage. Although its produce is small it is nutritious and 
sheep thrive where it abotmds. Wherever the conditions are 
favourable the plant propagates itself by shedding its seeds and 
there is seldom any need for sowing it . The true seed is difficult 
to obtain commercially, and what little is procured is mainly used 
in the formation of lawns- a purpose for which this plant is very 
suitable. The variety tenuiJolia has leaves which are extremely 
short and fine (bristle-like), and it is especially valuable for the 
production of lawns of the finest nature. 

Commer-cial Seed. 
Good samples of the above varieties should have a Purity of 

80 to gO per cent., and the pure seed should give a Germinution 
of 70 to 80 per cent. in twenty-one days. The impurities usually 
consist in the main of chaffy material especially in the case of the 
fine-lea ved variety. 

The variety cllt?'iuscula-known as Hard Fescue-is the most 
useful form of F. ovina for permanen.t pasture. I t is larger and 
more vigorous in growth than the ordinary type, and is a useful 
"bottom" grass on almost all kinds of soils . It withstands both 
co1cl and drought extremely well and thrives in exposed situations 
and at high altitudes . Under such conditions, and on poor dry 
soils, it should be freely used when forming grazing land. I ts 
value for meadow land is comparatively small, and it should only 
be sown sparingly on fertile soils which will support more heavily 
yielding grasses. Its maximum development is a,ttained by the 
second or third year after sowing. 

Commercial Seed. 
Hard Fescue seed is obtained chiefly from the Continent. 
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The weed in'lpurities to be looked for are A1;ra jlex11 OS(( , Fes/llea 
MyuJ"us, BJ"omus mollis, and R umex acetosella (see Figs. ±l , 72, 
99 and 153). From three to eight per cent. of chaff usually 
remains even in well-dressed samples . The Purity should reach 
90 to 95 per cent., and the pure seed give a Germination of 
60 per cent . in seven days , and 80 to 90 per cent. ill twenty-one days. 

Very frequently the seed of Chewing's variety of R ed F escue 
is sold as Hard F escue. The form er is more easily produced and 
is considerably cheaper, but it is doubtful whether the plant is so 
hardy or permanent in Britain as genuine Hard Fescue. 

Festuca rubra. L. 
For BOt[Ln1:ccd [lescription see p. 102. 

Red F escue and its varieties have a similar geographical 
range to Sheep's Fescue, and are also of perennial growth. The 
creeping variety (genuina, Hackel) forms loose tufts of herbage 
with its creeping rhizomes. It withstands cold, drought, and 
shade well, and thrives at high altitudes. It forms a good 
"bottom" grass on soils of the poorer description, especially on 
loose sanels whether wet or dry. But it should never be sown for 
any agricultmal purpose on good fertile soils. It becomes fully 
developed b y the second year after sowing. Its creeping habit 
gives it some value as a sand-binder on railway slopes, etc. For 
lawns, golf-links, etc. on dry open soils it is an excellent con­
stituent of the turf, wearing well, and adding a rich green colour. 

Gom1nenial Seed. 
Genuine seed of Creeping. R ed Fescue is very diffiCt~lt to obtain 

commercially. The kind almost always sold at the present day 
nnder the na me of R ed F escue is the variety known as Chewing's 
New Zealand Fescue (see Fig. 108). This is the variety Jallax, 
Hack. , which is without creeping rhizomes. Although Chewing'S 
variety is perennial, and has rich green foliage, it does not possess 
the special value of the creeping variety for the purposes indi­
cated above. It is to be hoped that more attention will be given 
in the future to the production of seed of the creeping variety. 
The variety heterophyllc,G is very similar in habit of growth, etc. 
to Chewing's Fescue and neither of them is of much agricul­
t ural va lue in Britain. 
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The Purity and Germilll/tion of good samples of Creeping Red 
F escue should be similar to the figu res given for Hard Fesc ue. 

Seed of Chew ing's F e8c I< e should have a pmit.Y of 90 to 95 pel' 
cent. Chaft, and secds of P erennial Ryc-grass usually form the 

chid im11uri t ies. The \reed 'eeds to he looked for are 
Holcus sps., Hypocli ceris /'(/dicata (Cat's-ea r) , and Fesluc(( 
Myu)'/{ s (see Fil!s. 99, 114 and 1(9 ). Its germination 
i:> extremel.," , 'a ri able even with seed of good weight 
a.nd appeara nce. The germi nation capacity often fall s 
off to a se riouf:\ ~xtent ill the coume of a fe\\' months, 
evell un der good storage conditions. Good new seed 
should germinate 50 per cent. in seven days a nd abo ut 
90 per cent. ill t \\'ellt.v-one Jays, but f req uently the 

Fig. lIi9. germination capacity is as low as 40 per cent. All 
H!}pochce. sampl_es should be tested before so wing. 

1·i8 1'11di · 
cctl'" L . 

Cat' s,cal'. 
x 5 . 

Glyceria aquatica, Sm. 
Tbi:> large perennia l grass is fr eq uently found bv 

the side of streams, on \\'et ground, etc. and is readily 
eaten by cattlc. On la.nclliab le to floo rls, \l'atcr-meadows and wet 
places genera;)y it might be worth so\ying. The seed could be easily 
produced by seedsmen, if th ere was a rrasona ble demand for it. 

Lolium perenne, J_, . 

For BOllln ical description see p . ] 13. 

P erennial R ye-grass is indigenous to the temperate parts of 
Europe and Asia, and it has beco me natmalized in many ot her 
parts of the worlel. I t is al)uuciant all over Brita in in pastm es, 
meado ws, and ,,~ a.s te pl.aces . Although this plant will grow on 
alm ost any kind of soi l it. olth ' rea lly thrives on llloist fertile la nd. 
Rich loams and days are most suita ble for it , and on these it 
forms a thick even turf, with stands drought. " 'cll, and is quite 
pm:manent. On looser and drier soils it generally fails to form 
a com pact turf a nd soon dies Ollt. Its permanence thus varies 
very much with the nat- me of the soil a nd climate. P erennial 
Rye-grass developes very rapidly aft er sowing. When sown in 
the spring a good crop is 0 btainecl the first season, and its full 
yieldin g capacity is reached by the second year. The grOtmd is 
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. thus (luickly coyered \,ith a thick gro\\-th of "bottom " grass. 
Durin)! the early part of the nineteenth cent ury , and before the 
merits of other grasses ,yere well understood. this plant \,as prob­
ably over-estimated in yalne. ;\loreover as it was the on ly grass 
of ",-bich seed could be readily obtained it \yas heqnently the only 
Olle 80 \\"11 in conjunction ,,-ith dOI-e rs for pE'rJn<ltlent pasture. 
This exces .. ive use_ and the fact that it rapidl.\- died out on SOllle 
soils, led to its being \y hol1~' condemned b~' some 11 utllOrities as SOOll 
as the seed ot other perennial grasses beca me available. It was 
said that it crowded out better plants, that it rapidly exhausted 
the so il, and that it was on ly a bi enllia l, or short-lived perennial, 
and therefore ,,-holly unsuitable for permanent pasture. 

Subsequent experiments and observation ha ve showll thnt this 
wholesale conclenmation was ",-ithout justification. That it makes 
verI' great demands npon the so il and relplircs liberal manurial 
t reatment is perfectly t rue; but this is also true of most plants 
which tl eve10p rapidly and prodllce heavy and nutritious crops. 
This quick and reliable gro\\-th of perennial Rve-grass is in fact 011e 
of its most valuable cha,racters. On stiff clays where the surface is 
wet in \TInter, aml dry and hanl in th e summ er, it. is often difficult 
to get most useful grasses to esta blish t hemselves . Seed lings 
\vhich are slo\\ in gro \\-tlt get in a state of stagna t ion in \yin ter 011 

such la nd, whilst in hot \yeather they become SCOTc hed off especi­
ally \\·hen the surface cracks as is commonly the case. But when 
so me perennial rye-grass is sown it gro \rs so q uic k1y tha,t the sur­
face hecomes effectively coveren ancl protected aga inst the danger 
of cracking during the first seaSOll~One of the most cTitica,1 peTiocls. 
Used in Illoderati on it does not cro \nl out other plants but actu­
ally protects them and favours their later development. In this 
way it makes the formation of grass land cO llJparativel." easy and 
certain eYen uncler rather UJ\fel voura blc conclitions. ·While the 
whole::;a le use of perenni al Rve-grass is lmcloubtecll.," a l\Tong pra c­
tice, and at the present time unnecessary , it is equally an error 
to olll it it from mixtures fo r permanent gl'aRS altogether. F or 
upon t he soils most adapted for grass it is quite permanent , and 
taking all points into co nsideration it is perhaps unsurpassed as a, 

pastm e grass in Britain. In several (}f our best grazin g cljstricts 
it forms a large proportion of the herbage. 
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Even on soils upon which it will not persist it, is worth while 
inr.luding a fair proportion of seed. Its rapid covering of the 
grotmd prevents the inva.sion of weeds, and (rives profita hIe returns 
during the first yea,], or two, aftel' which its gradu<i l disappearance 
makes way for the spread of the more slowly maturing plants. 
For temporary pastures, a,nd leys of t\,'o or more yea.rs' duration 
it is most suitable. It is on the whole more. adapted for grazing 
than meadow land , and withstands t he treading of animals better 
than most other plants. For ordinary lawns where extreme fine­
ness is not essential it answers well, especially if sown very thickly; 
but for this purpose it is always advisable to mix other finer 
growing grasses with it. 

Commercial Seed. 
Perennial Rye-grass was the first grass seed gathered separately 

for agricultural purposes, and it appears to have been SO\\,11 in 
England nearly 300 years ago. Rich moist soils, e.g. fen soils , 
and fertile loams, are the most suitable for seed production. The 
first cutting is usually made into hay, and the second crop l'e­
served for seed. The bulk of OUT seed is grown in the nort,h-west 
of Ireland ; smaller amo~nts are produced in the south of Scotland, 
and in the Fen districts of England. Aft el' bein g cleaned by the 
merchant it is generally graded according to its bushel weight. 
The common grades are 20, 22. 2.f , 26, and 28 p ounds weight 
per bushel of seed. The heaviest grades are often sold under the 
name of Pacey's Rye-grass . Sometimes the smaller heavy seeds are 
taken out and sold as " Small Seeded Perennial," or as " dwarf" 
perennial Rye-grass. These are ho\\'ever merely distinctive 
trade terms and do not represent any essential difference of 
variety. 

The proportion of chaff present varies of course with the bushpl 
weight. Seed weighing 28 pounds per bushel is practically free, 
wbile 20-pounc1 seed usually contains about 10 to 15 per cent. of 
chaff, the other grades having intermec1iate amounts. 

The common weed impnrities are Hole ll s sps., B1'omus moll-is, 
Fesluca JllYltl'1ls, Ranuncll lu8 sps., and Planlago lanceolata. 
Yorkshire Fog is often especially abundant when the bushel 
weight is low. Seeds of Hard F escue and TT~foliwn minus are 
also common impurities (see Figs. 72, 99, 114. 155 and 166). 
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Good seed should weigh at least 24: pounds per bushel, and 
have a Purity of 96 to 99 per cent. The pure seed should ger­
minate 70 to 80 per cent. in fom days, and from 90 to 96 per 
cent. in ]4 days . 

Lolium italicum, Alex . Bl'. 

For Botanical descripl'ion see p. ] 15. 

Italian Rye-grass is not found growing ill the wild state, but 
appears to have originated in Lombardy as a cultivated variety 
of perennial Rye-grass . Since 1830 its cultivation bas spread 
throughout the whole of Europe. Although of South European 
origin it withstands cold well, and no other grass developes so 
rapidly in our northern climate. When sO\m in the spring it 
attains its maximum growth in the same year, but generally dies 
off after the second season. "When however the conditions a,re 
favourable it only dies out gradually, and it ma.v continue to 
occupy the same ground for several years if it is allowed to shed 
some seed. Its rapid and heavy production make very great de­
mands upon the soil , and its full capabilities can only be realised 
on soils which are rich , deep, and moist. it thrives well on black 
fen lands, and on clays which are not too stiff. On poor dry soils 
its yield falls off to insignificant proportions. Italian Rye-grass 
grows in compact erect tufts and does not spread well over the 
surface of th e ground. It grows up with great rapidity after 
cutting and is on the whole less suitable for grazing tha.n for 
mowing. It is probably the best of all grasses for irTigation on 
good warm soils, and on sewage farms enormous yields are obtainecl. 
Under such liberal treatment, several cuttings may be taken during 
one season. It is however in" alternate husbandry tllat this plant 
is of the greatest service. For leys of one or two years' duration 
it can either be sown alone, or along with Red Clover or other 
quickly-maturing plants. For this purpose it is superior to peren­
nial Rye-grass not only on account of its higher yield, but also 
because of its greater nutritive value. For leys of more than 
two years' duration it must be sown less freely , and other more 
permanent plants should be gi.ven a due place. But even for 
permanent grass this plant may with advantage be sown sparingly 
(3 to 4 pounds per acre) in order to ensure a rapid soil covering. If 
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thus used in moderation it in no way prevents the proper develop­
ment of the more permanent plants, but rather indirectly favours 
their growth. 

A variet~- known as Westernwolths Grass (L. woldicUln) 
originating from Holland is now being: grown in th is country. It 
differs hom ordin ary Italialll~ye-gra 's in its strictly ammal growth, 
vVhen sown in the spring on good land and liberally dressed with 
soluble artificial maumes heavy crops may be cut the same year, 
It is also useful for renovating patchy clover leys. Its seed is 
indistinguishahle from that of Itali an Rye-grass, th(Jugh it fre­
quently contains distinctive impurities. 

:Fig. 170. Pnmella vulg(/ris. L. 
(Self.heal.) Two views .• 

OOllllJlercial Seed. 

Fig. 171. N yoslol ';,s 

a/Tell sis, Hoff. 
(Common For· 
gct. me·not. ) 

Each x 10. 

Fig. 172. Sherar­
d,(/. arvensis, L 
(Ficici Madder.) 

Italian Rye-grass seed is obtained mainly from France and the 
north of Ireland. French seed as imported almost always con­
tains many weed seeds, and unless thoroughly re-cleaned is there­
fore unfit for sowing. It usually possesses a higher germination 
energ," than Irish seed, and has also been supposed to produce 
plants which mature earlier. There is probably however little to 
choose bet\yeerl the re ulting plants as regards earliness or pro­
ductiveness. Like perennial rye-grass the seed is graded accord­
ing to its bushel \I'eight, and the usual grades offered on t he 
l1larket weigh 16, 18, 20, and 22 or 23 pounds per bushel. 

Seed of the last-mentioned weight is quite free from chaff, 
\I'bile 16-pound seed will contain from 15 to 20 per cent. 

The impurities to be looked for are the same as those mentioned 
under perennial Rye-grass. In French seed the following also 
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are frequent: Ox-eye Daisy (Chrysanthemum, leucanthenwm, L.), 
Forget-me-not (lJ1yosotis Mvensis, Hoff., etc.), Nipplewort (Lap­
sana coml1wnis, L.), Black :1Iedick (JI1erlicago lupulina" L.) , and 
Field Madder (Shemrdia arl'ensis) (see Figs. 158,16,1, 171 and 172). 
Good seed should have a bushel weight of at least 20 pounds and 
the PU1'1;ty and Ge'l'1J11:nat'ion should be eq us 1 to the figures given 
for perennial Rye-grass. 

Phleum pratense, L . 

For Botaniad descn'ption see p. 121. 

Timothy or Oat's-tail grass is indjgenolls to most of ElU'ope HlId 
temperate Asia ; also to parts of Northern Africa and to North 
America. It is common all over Bri.tain especially on moist soi.ls. 
It is a hardy species, resists cold well, and succeeds at high eleva­
tions; but it thrives best at low lenls and on moist loams and 
clays. On wet, marshy 01' peaty land it often grows ""'ith extra­
ordinary luxuriance but is then rather coarse. ,Vhell properly 
established Timothy withstands drought moderately well but it is 
quite unsuitable for sandy soils and dry _l and genera ll? In the 
United States of America it is very largely grown by itself for 
hay, and it is said to have been introduced from that cOlmtry 
into England as an agricultural crop by an a,griculturist named 
Timothy Hansen, about the middle of the eighteenth century. 

Its developlUent from seed is rapid and under suitable con­
ditions the maximum yield is reached by the second year. It is 
not howeveT a long-lived perennial and frequently tends to die 
out after the third or fourth seaSOll. Ihther loose tufts are 
formed which do not cover the ground weI! by themselves, and 
it produces quite a,s much " top " as " bottom " gro\yth. 

It is peThaps more adapt.ed for hay tban for _grazing, but for 
the former purpose it. should ahnys be cut before the flo\\'ering 
stage is reached. If not cut until afteT flowering its produce 
becomes very hard and fibrous (especially the stems) and un­
suitable as food for cattle. Timothy is a late-growing grass, t.he 
bulk of the crop being formed after midsummer, but it produce'S 
a large yield of heavy ha~' of high lyutr itive g lllllity. 1'be a mOllnt 
of aftermath is relativelv small, especially if the first crop is cut lat,e. 

For the formation of permanent grass, or for leys of two or 
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more years' duration Timothy may always be SOl,n \,-ith advantage 
on clays and other good moist soils. 

Oommercial S eal. 
Timothy-grass readil~T produces la rge quantities of seed and it is 

(per million seeds) the cheapest of all grass seeds. Most of OUT 
seed is imported from North America, but some of it is produced 
on the Continent and also in Scotland. It may easily be obtained 
quite free from impurities , but some samples contain such weeds 

Fig. 173. " ~ced " of 
Hieraciltl1! Pilo.-ello. L. 
Mouse-ear Hawkweed 
(with t.he pappll s short­
ened). 

Fig. 1 U . Polell/illa 
mOll speiiens is , L. 
Gpri!,!ht cinque­
foil. 

Eaclt x 10. 

Fig. 175. LUZU/fl cam­
lJe8/ri8, 81'. Field Wood· 
rush. 

as Plantago Rugelii , Dcnf'. , P. major, L., Prllnella rulgaris, L. , 
Rwnex sps. (Docks), Po/entill(/. lIIonspeliens1's, and LepirJium ape/a­
lwn , etc. Alsike and -VVbite Clovers, Crested Dog's-tail, Ag1'ost1'S 
sps . and Poa sps. also are commonly present (see Figs. 151 to 154, 
168, 170 and 1 H). 

The Pur'ity sho uld reach at least 97 to 99 per cent., and the 
Germination 70 to 80 per cent. in four days and 90 to 96 per cent. 
in ten clays. 

Poa annua, L. 

For Botanical description see p. 122. 

Annual Meadow-grass is most ab undant in the temperate 
parts of the northern hemisphere but is also indigenous to Ulany 
other parts of the world. It is very common in Britain. It is of 
little value to the farll\er on account of its small produce and 
shm·t length of life. Occasionally it is found as a constituent of 
pastures and when constantly grazed a,nd prevented from flowering 
it tends to become more permanent. I t is possible to form lawns 
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of a very nne character and of a pleasing green colonr from a pure 
seeding of thjs plant though the turf ~Yill not stand hard "ear. 
For this purpose the soillliust be in a fine condition and the seed 
tbickh- sown. The seed is not usually to be bought on the market, 
but sufficient for this purpose lllay be gathered by hand. When 
used for a la\\'n the plants must be prevented hom seed ing by 
the constant use of the lllmyer. 

Poa nemoralis, L. 

For Bo/anical description see p. 1:25. 

Wood Meadow-grass is indigenous to most of Europe and the 
temperate parts of Asia. It. is frequent in Britail; in woods and 
moist shady places on all kinds of soil. It is a perennial, and pro­
duces a considerable alllount of " bottom " gro",th 'on good soils. 
On this account it might be more frequently included in mj_x:tures 
for permanent grass if the seed conld be more e'18i ly obtained. 
The seed is ho\yever expensive, and it is therefore only commonly 
used with other grasses for lawns and ornamental grounds. As 
the leaf-blades are narrow and of g, rich green colour it is admirably 
adapted for this purpose, especially \I'here there is much shade. 

Commercial Seed. Owing to its high cost the seed is liable to 
adulteration. Sometimes the cheaper seeds of Poa pratens1:s or 
other species of Poas are mixed with it , and occasionally Paa 
jlat'(/" L. (Foul Meadow-grass) from North America has been 
entirely substituted for it. The usual weed impurities present 
are f1?"ra C((;!S1Jilosa, A. flexuosa, Hieraciwn Pilosella and Luznla sps. 
(see Figs. 40, 41 , 173 and 175). Of cultivated plants the seeds of 
Hard Fescue, Fine-leaved Fescue and Cock's-foot occur. 

In properly cleaned samples there should not be more than 
five to ten per cent. of chaff, or more than one per cent. of weed 
seeds. The Germination should reach 40 to 50 per cent. in seven 
days, and 70 to 85 per cent. in 28 days. 

Poa pratensis, L. 

Fo?' Bo{ctn-ical descri1Jf'ion see p. 127. 

Smooth-stalked Meadow-grass is indigenous to the whole of 
Europe and Northern Asia,. It forms a large proportion of the 
herbage on the prairies of North America, and is also largely 
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cultivated there under the name of Kentucky Blue-grass. It is 
also found in Australia and other parts of the southern hemi­
sphere. It is abundant in Britain in meadows, pastures, on road­
sides, etc. Its numerous and widely-creeping rhizomes enable it 
to withstand extremes of heat and cold better than most other 
useful grasses, and this fact no doubt partly accounts for its \,ide 
distribution. 

P oa, pratensis thrives better upon soils which possess a loose 
texture than upon those which are hea,vy and compact. Its de­
velopment from seed is slow, and in the first year only small tufts 
of herbage are formed. Dming the second season the under­
grou nd rhizomes spread considerably aml its maximum growth 
is attained by the third year . When this stage is reached it is 
capable of covering the ground fairly evenly \yith a fine growth 
of "bottom" grass. 

This plant can be most usefully used as a constituent of per­
manent pasture 011 soils " 'hich are loose or light, and of only 
meuium quality. Its growth commences early in the spri])g 
especially upon warm dry soils . As a meadow plant it is less 
valuable and its aftermath is small. On more fertile and moister 
soils Poa, trivia,lis is much to be preferred for either pasture or 
meadow. Its nutritive value appears to be below that of most 
pasture grasses . For alternate husbandry it is unsuitable o\Ting 
to its slow development and creeping habit. 

Poa, pratensis can be usefully employed as a constituent of 
the turf for lawns, especially for those on dry soits , or which are 
reqttired to " wear" well under hard usage. 

Commercial Seed. 
The seed is obtained mostly from North America, and owing 

to its relative cheapness it is seldom adulterated. In some years 
when it is scarce the seeds of th e close t:' allied P oa COIl 17)ressa, L. 
(Flat-stemmec1 P oa or Canad ian Blne-grass) are either mixed with 
it or wholly substituted. Compare Figs, 138 and 142 . 

The proportion of chaff sometimes reache' 20 per cent . or more, 
but in well-cleaned sam ples it should not exceed fi \Te to seven pel' 
cent. The usual weed impurities are various Sedges (Ca re.!.' sps.), 
}Iouse-eared Chickweed (C'cmslium 'l'u lgatllrJ1, L.), Shepherd's 
Ptll'se (Cct1Jsella B ursa-pastoris, L.) and Sheep's Sorrel. 
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The Purity should not be less than 90 per cent. 
Both the germination and the germination energy are very 

variable and usually fall off very rapidly after one or two seasons. 
A Ge1'rf~ination of 30 per cent. in seven days , of 50 per cent. in 
fourteen, and of 70 to 80 per cent. in twenty-eight days is very 
good. The seed germinates much better in light than in darkness, 
and it should therefore be simply rolled in on a fine firm surface. 
rather than covered with soil. 

Poa trivialis, L . 

FaT Botanical deSCTi7Jtion see p. 129. 

Rough-stalked Meado\\"-grass is indigenous to most of Europe' 
and Northern Asia, and has been introduced into America. It is· 
abundant in Britain in pastures and meadows on all good soils. 
It withstands cold moderately well and can grow at high eleva­
tions. It grows most luxuriantly \\"here the climate and soil are 
moist, e.g. in the west of Britain, upon wet clays, deep fen soils, 
etc. In dry situations or in seasons of drought the plants become 
much dwarfed, and the foliage turns red. This happells because 
the thin creeping stolons are very shallow rooted, and the plant 
is dependent upon surface moisture for its growth. As soon as 
rain falls however it is capable of rapid recovery from the effects 
of drought. 

The development of this species is 1U0re rapiel than that of 
Poa pralensis. Under favourable conditions it gives its maximum 
yield by the second season. Owing to its extensively branching 
stolons it is capabl of producing a dense mat-like covering of 
bottom herbage which effectively fills in the spaces bet\yeen other 
plants. This habit of growth aids in the conservation of sUl'face 
moisture, and also prevents the establishment o~ ,,-eecls . For 
these reasons it is worth ,,,ILile including some seed in all mixtures 
for permanent grass upon all but very dry soi ls. BLlt it should be 
most largely lIsecl for permanent pasture or meado\\' in ,Yet 
districts and upon moist soils. In favoma ble situations it pro­
duces a considerable bulk of "top" gra.ss ,,-hieh makes hay of 
the finest quality, though the aftermath is not usually laTge. 

Poa triviahs may a1so be sown for temporary pastures and leys 
of three or more years' duration. It succeeds well in shady places, 

11 
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and I!J'Ows to pedection in \yater meadows, and uncleI' ilTigation. 
Its nutritin value is high amI no kind of grass is more readily 
eaten by cattle. It forms a lllOSt valuable constituent for the 
turf of ordinary la\\'us, but, it will not \\'ithstand ha.rd ,,-ear. 

COJJI.lJl erciaZ Seed . 
l{ough-stalkr(l :;\Teac1ow-grass sred is imported chiefly from 

Dp.llmark. 
Adultrratioll is !lO'" rarely attempted though other Poas may 

occasionalh' be mlx('(l ,,-itb it. IV ell-cleaned seed sbonld not con­
tain more than fiyc to seven per ceut. of chaft, or one per cent. of 
foreign seeds. The usual \\"('cd impurities are: If olclis ,ps. and 
Alo]JtClIrlis geniclila{l{s, L. (Floating Foxtail-grass) . (Figs. 50 and 
1 H.) The P urit!! shonld reach at least \)0 pei, cent., and tbe 
Germin((tion GO to 70 per cent. ill se,'en days, and 85 to 95 per 
cent. in tI\'enty-olle clays. 

CHAPTEH IX 

In the purchase andllse of grass seeds special care is necessa.ry, 
not only because they are generally expensive, but more especi­
ally because different samples of the same specie:; are extremely 
va.riable in composition and Yit.alit.v. Yet in many cases low­
grade samples cannot be readil y djstinglljshed from high-class 
seed bv a mere casnal examination. A bri ef account of the method 
of determining tb e value of samples \\"ill therefore be useful to 
aU purchasers. 

Th e 'mille of any sample of seal mH." be ascerta in ed b." an 
exa millatiol1 of the following poillts: 

1. Its (ie'Ji1lilleness, i. c. tru(')]ess as to tb e variety reguired. 
2. Its PI/r ity, i.e. the percentage of pure seed in the sa mple , 

and t.he nature of the impurities present. 
3. The Germ ina I ion Capac it!! of the pure seed. 
4. The Germination EIICI9Y, or rate of germinatioJl , and to a 

Jess extent by~ 
5. The Abso7.ute Weight of a giHn number of seeds, and 
G. The Voilim e Weighl , e.g. Weight pel' busbel. 
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1. Genuineness. Cases of entire substitutioJJ of all illferior 
or 10\\"('l"-priced :;pecies do not W' a rule occur at the present time. 
XeYertb eless ",\"b ell ever the sllpph- of seec1 of a particular spec ies 
falls short of the llemand, as is fr equently the case, there is alwavs 
the liability of an infr rior allied spccies being substituted for the 
r efl uirecl article, 

Thus Poa, rOJJlpress(f may be sold as Poa pratensi/;, or Poa jlal'(l 
a.s Poa nemoralis, etc . In all case::; of doubt SOUle' of the seed 
ShollJd be sent to a reputable secd-testing station . 

. ) Purity. All foreign matter present may he grouped ulllier 
t wo heads: (a) ail ulterants. and (b) impurities . 

By the term adltlterant is mea nt any ingredient which has been 
intentionally mixed , .... jth the pure seed. Seed w hi<:h is scarce or 
high-priced is more liable to ac1ultcmtlon than cheap seed, e.g. Aira 
jlexuosa rna," be introduced into bulks of A ce nCI, ji'll'escens, or 
Poa pmlensis into Poa lI cmorul i;;, etc. Again, a cb eaper and 
heavier seed may be i11troclnced to increase the bushel weight of 
another species . On the \\'hole hO\Tevel' it must be said in fairness 
to the seed tra cl e that \yilful adulteration is a thing of the past , 
and the above points aTe on1:' mentioned here that purchasers 
may be prepared for any isolated C'1.se of ignorance or fraud ,,,ith 
which they may be troubled. 

IIII]>11 rities are ingredients wbich eit.her occur nat urally, or get 
into the pure seed more or less by accillent, and in many cases 
cannot be entirely separated from it. They consist of : 

(0) Ch(~ffy IIwieriCl l , s(lnd, cu rtI! , rtc. 
(b) Seeel of other clIltira lcd planls. 
( c) W cecl seed. 

It is of importance to note that thr ,t:Cl llle of (l srrlJl1Jie 1'S often 
more a,ffected by the nottll'e of the illl]l'(rities than by their actual 
1)roportion in th e 8 1~llipie l. A mere statement that a sample 
contains say 90 per cent. of rmre seeel is of little value apart from 
a knowledge of wha.t the impurities consist . A eertaill pro­
portion of cbaft is almost al\\' a:,>'" present, and as a matter of fact 
this mllst be the case with certain species in which some of the 
chaff is adherent to tbe \\'ell-fille\.l seeds, e.g. ill Cock's-foot. Such 
non-liying impurities onl~[ reduce the va lue of a sa mple by replacing 

1 See Bibliography, No. 2. 

11- 2 
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so much of the pure seed. The presence of seeds of other culti­
vated plants mayor may not reduce the value of a sample, but 
the presence of weed seeds, especially of noxious kinds, is always 
objectionable. The presence of even small proportions by weight 
of weed seed should not be ignored, because the actual number 
represented may be enormous. The following list taken at 
random will make this clear. 

The presence of one per cent. Represents approx. 
by weight of: per lb. 

Yorkshire Fog (Holcuslanatus, L.) (in glumes) 9,000 seeds 
" (without glumes) 13,000 

Ox.eye Daisy (Ohrysanthemum le1lcantherrmm, L.) ] 1,000 
Chickweed (Stellaria media, Cyrill.) 12,000 
Mouse·ear Chickweed (Oerastium vulgatum, L.) 35,000 
Docks (Rumex sp.). .. 3,000 
Sheep's Sorrel (R1lmex acetosella, L.) 10,000 
Creeping Buttercup (Ranuncul1ls repens, L.) 3,000 
Slender Foxtail (Alopec1lrU8 agrestis, L.) 2,500 
Wavy Hair-grass (Aira jlexuosa, L.) 8,000 
Tussock GTass (Aira ct£spitosa, L.) 25,000 

This short list will serve to show that only one per cent. of 
weed seed in a sample may produce serious res~ts for the pur­
chaser. For example, if we assume that a mixture of grass seeds 
contains the above weeds in equal proportions, but not exceeding one 
per cent. by weight of the entire bulk, then each pound of the mixture 
will contain about 12,000 weed seeds. Since something like 
30 pounds of grass seed per acre is usually sown for permanent 
pasture it follows that such a mixture would introduce some 
360,000 weed seeds to the same area, i.e. nearly 80 to each square 
yard. 

A reference to Chap. VIII will show what are the usual im­
purities to look for in any kind of seed, and also what percentage 
of pure seed may be reasonably expected in each case. By means 
of the illustrations of weed impurities given on pages 137, 144-146, 
149, 156 and 158, and by reference to the descriptions of grass seeds 
given in Chaps. vt and VII , most of the harmful impurities may be 
identified. 

3. Germination. Even when a sample is reasonably pure 
the vitality of the seed may for various reasons be low. For 
instance, the seed may be imperfectly or irregularly matured, it 
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may have suffered from exposure during harvesting or through 
faulty storage. Or again it may have been kept over for one or 
more seasons and so have lost some of its original germinating 
power. At the same time the difference in colour and general 
appearance between such seed and that which is practically per­
fect may be so slight, that only those accustomed to constantly 
handling seeds might have any suspicion about it. It is therefore 
of the highest importance to have the germination tested. 

At properly equipped seed-testing stations the germination of 
the pure seed is usually determined on four lots of 100 seeds 
each in suitable germinating dishes, placed either in a greenhouse 
or specially ventilated incubator, and under suitable conditions 
as regards temperature and moisture supply. A temperature of 
about 20° C. is most suitable for the Rye-grasses , Oat-grasses, 
Meadow Foxtail, and Timothy. For the Fescues, Cock's-foot, 
Crested Dog's-tail and most other common species a temperature 
of from 20°-23° C. gives the best results. Such tests should 
extend over a period of 14 days for Rye-grasses and Timothy; 
for 28 days in the case of Poa pratensis, Poa nemoralis, and 
Agrostis sps.; and for 21 days for most other kinds. It should 
be understood, however, that the tests in the case of good samples 
may often be concluded in somewhat less than the times here 
given. The germination to be expected of good samples under 
the above conditions is stated in Chap. VIII. 

4. Germination Speed or Energy is the rate at which the 
pure seed germinates. Rapid, vigorous germination indicates 
new, well-matured, healthy seed, while a slow germination is 
typical of the reverse conditions. To indicate the r·elative vigour 
or energy of a sample it is customary to give the percentage of 
growth made in about one-fourth the time allowed for a full test. 
For Timothy three days should be allowed; for Rye-grasses, 
Meadow Fescue, and Tall Oat-grass four or five days; and for 
most other grasses seven days. 

5. Absolute Weight and Bushel Weight. When grass seeds are 
very thoroughly cleaned not only are most of the weed impurities 
and chaffy materials removed, but also a large proportion of the 
half-filled and immature seeds are taken out. A thop.sand pure 
seeds of such a sample will weigh more than a thousand taken 
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from a less thoroughly cleaned sample. This test of absolute 
\,eight is therefore an indication of l[uality. In the same ,yav 
the bushel weight indicat.es l'oughl.v the extent to which the chaff 
and light seeds have been remoyed. The bushel weights of good 
samples are gi\'en for each specie>' in Ta blp II , p. 173. 

Real Value. Provided a sample is free from noxious "'eed seeds 
its" real ["((llie» or "cliltural !'rilue" for ·practical pluposes may be 
said to depend upon the proportion of pure and germinating seed 
it contains. Thus the " real mille" 

Purity x Germination 
100 

which gives the pCTcentage of pure and germinating seed present. 
For example, a sample of Cock's-foot seed having a purit,y of 
90 per cent., and a germination capacity of 83 per cent. will- if 

the growth is normal- have a " real value" of !)01~085 = 76·5 R.V. 

By employing such a method as this, samples which possess 
different values for purity and germination may be compared 
upon a common basis ,,-ith one another. The " real value " figure 
reveals the amonnt of useful seed present in a given bulk, which 
is a very important point when making up seed mixtures . Thus 
in the above example of Cock's-foot seed, each 100 pounds of the 
bulk contain's only 76·5 pounds of useful seed. 

Comparison of Seed Prices. 

The" real value " also shows \,. hat the relative cost of any sample 
should be. If we kilon- that Cocl.;: 's-foot seed "ith a "rea l value " of 
90 per cent. can be purchased at. Is. 2d. per pound the cost of the 

76·5 seed should not be more than 1~ ~~_6'!5 = 1l·9d., say Is. 

per pound . 
It should ahyays be horne in mind that the actual price of 

seed is determined, not hy the value of the plant to the farmer, 
hut hy (a) the cost of its production , and (b) cost of cleaning ; 
and also by (c) the relation of supply a.nd demand, i.e. the condition 
of the market. Since the prices fluctuate considerably no useful 
purpose would be served by quoting prices here. The latest price 
lists of merchants should be consulted. 
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It may be pointed out howeyel' that the only sOLuld basis for 
comparing the cost of the seed of d iffel'ent species is to ca lculate 
the cost of a given number- say one million- of pme and ger­
minating seeds of each kind. 'rh is is so because of the \ridely 
different llLunbers of seeds \Teighing oue pound in the case of 
different species, and a lso beca use of the va rying qualitv of 
samples. For high-class sa mples of good bushel weight the price 
per million germinating seeds may be found as fo llows: 

1 Total No. of seeds pcr pO'ltn(l x Real Vallte 
- - 100 - -- - - - - -

= Number of pure and germinating seeds 7Jer p01l11d 

Price peT pOI/JlCZ (in pence) 
JllIillion.s oj pw'c and germ{nat[ng seeds per pouncZ and 

gives the cost peT million germinating seeds. 
For example, a sample of Meadow Foxtail seed having a "real 

value " of 80 per cent . costs say 18. 6cl. per pound. The nUll1ber of 
pure and germinating seeds per pound will be 

~5~O,OOO x 80 = -l()0 000 
100 ' 

and the cost per lI1illion germinating seeds ",-ill be 

18 (pence) _ 1": • 

0- 4 '-11'- - - 4!J pence or 38. gel . 
. ill I IOn 

The followinq Itre II, eJul ruleli for seed purchasers : 
1. Buy each species required in a separate parcel. 
2. P urchase by weight- not by measure- even if the bushel 

weight is given. 
3. Insist upon a guarantee as to gen uineness, pLUity, and 

ge rmination froill the seedsJllan. 
4. Submit carefully drawll samples to a recognised botanist, 

or better still to a properly equipped seed-testing stat ion, for a 
report upon the « rea.l va lue." 

5. Tah special notice of the nature of the impurities present. 
If they consist of such land-fouling ,weds as Wild Ca.rrot, Docks, 
Thistles, Yorkshire Fog, Slender Foxtai I, etc . even to t he extent 
of one per cent. it is um,ise to sow the seed. 

1 The approximate total number of seeds per pO\l n<l in Ra mples of good quality 
is given in Table I , page 174. 
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6. Avoid generally all seeds of low quality, since they are 

almost invaria bly higher priced per their (( ?wll m lue" than the best 
samples. 

Pedigree of Seeds. 

The foregoing remarks are concerned with the quality of the 
seeds themselves and do not take their pedigl·ee 1·lI to consideration. 

The question of pedigree in forage plants has not yet received 
the attention it deserves, but it is undoubtedly as important as 
in the case of most ot her farm crops. I t would probably be pos­
sible to obtain " }Jure lines" of each species which would excel 
present mixecl stocks in such important points as yield, nutritive 
quality, earliness, durability, etc. The seed of such stocks would 
·0£ course have a correspondingly higher value. 

It is also highly desirable that IJ ure stocks of our natil'e British 
gmsses should be raised, and it may here be noted that a beginning 
in this direction has already been made by the Plant Breeding 
Inst itute at Cambridge. At present the great bull{ of our grass 
seeds are produced elsewhere than in the United Kingdom, and 
it is very questionable wh ether seed from these exotic sources 
produces plants which are as hardy, permanent, and othen'l·ise 
valuable in onr climate as the truly indigenous plants would be. 

CHAPTEI{ X 

THE SPECIFICATIOX AXD COllIPOCXmXG OF 
GJ~ASS SEED·l\IIXTURES 

Although a fe,,· grasses which mature rapidly, such as Italian 
Hye-grass, may be profitably grO\Vll by themselves, it is generally 
found more serviceable to so w several species together in a mix­
t ure with clovers and other plants. This is especially so when 
land is being laid dO\Yll for a long ley or to permanent grass . 
The admntages of growing sllch a combination of species are many , 
t he most important of \rhicll are as follmYs . 
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(1) Rapidly maturing species can be sown \~'itu those pettna­
nent kinds \yhich are naturally slow of deyelopment. In this "'a~r 

the ground can be quickly covered, weeds largely excluded, and 
crops secured from the first; whilst the permanent sorts graduall)' 
come forward and occupy the place of the short-lind kindR as 
the latter die out. (See Diagram 011 p. 170.) 

(2) Generally speaking, the larger the ,ariety of plants 
associated, t.he greater the number of individuals that can grow 
on a given area. Tall and low-growing plants, tufted and creep­
ing forms , can be associated with advantage as regards yield , etc., 
and the snrface can be more evenly ancl densely covered by a 
mixed veget-a tion. 

(3) Species which vegetate early can be associated \\'ith those 
which are more prominent at later periods of the season. 

(4) Leguminous plants- ·on account of the nitrogen fixing 
bacteria contained in their 1'00t-n()dules~call be associated with 
grasses to the great advantage of the latter. 

(5) A mixed vegetation gives more regular and certa.in crops 
than a simpler type. In abnormal seasons, though some of the 
species may suffer others will probablv be favoured. 

The making up of such mixtures is a matter \yhich requires a 
considerable amount of experience and care. Probably on no other 
subject directly connected with practical farming has such widely 
differing views been held. This bas been so~partly because of 
the lack of carefully conducted experiments, and partl:v because 
of the almost infinite variety of soils and climatic conditions, to 
say nothing of other variable fa.ctors. By SOllle it has been held 
that the selectio ll of species for the formatioll of grass land is 
almost a matter of indiffereJice since the soil and aft.er treatment 
will ultimately determine the character of the turf produced ; 
whilst others have advocated a rigid selection of species for each 
geologica.l formation , a.nd in st.rictly definite proportions, as if the 
ultimate results could be secured by careful ca lculations beforehand. 

Whilst such slavish adherence to a particular mixture for a 
given type of soil is quite unnecessary, it is eq ually foolish to be 
indifferent in the choice of species to meet a given set of circum­
stances . Our object is to obtain a much larger yield of more 
valuable produce than would be obtained if nature were left to 
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itself, but experiE'nce shows that this is most readily accomplished 
"'hen we " 'ork in harmony with the natural conditions by which 
we are faced. 

The most critical period in the life of a pastme is generally 
from the second to the fifth year after sowing. One reason for 
this is that the initial ferti li ty of the soil has become more or less 
depleted by that time. Another cause is the gradual dying out 
or even total disappearance of some of the short-lived species 
sown. Moreover the truly perennial species which remain have 
to meet " 'ith keen competition from the in-coming indigenous 
species of the neighbourhood1 . 

It should be remembered that different localities and varying 
elevations possess distinct climatic conditions, and associated "'ith 
these conditions are specialised forms of indigenous plants. These 
plants, e.g. grasses, are those varieties or biologic forms which are 
most adapted to their special habitat, and have therefore proved 
most successful in the struggle for existence. Native grasses like 
Fiorin, Crested Dog's-tail, Sweet Vernal-grass, and the various 
forms of Sheep's Fescue, etc. commonly compete very successfully 
with their commercial counterparts (generally the lJ'roduGt offoreign­
grown seeds) and so gradually take possession of the ground from 
the second year onwards until a certain semi-nathral stable con­
dition has been reached. It is therefore probably true that when 
land is sown down to permanent grass the proportions of the 
species in the original mixture sown and in the resulting turf ten 
years later are very seldom anything like the same. 

This modification of the turf generally occurs most rapidly on 
soils of the extreme types (very dry or wet) and at high elevations. 

On all fertile soils at low elevations in this country the in­
coming indigenous species will- under good farming conditions­
be of the better and more useful kinds. 

'Whilst the foregoing facts do not constitute a sufficient reason 
against the sowing of suitably selected mixtures of seeds, it is 
obvious that they form the strongest possible m"gwl1ent in fa rour of 
the production ai/,cl propagat1'on of }'(I ces of ow' own 'nati1:e gra.sses. 
Until this is done it cannot be maintained that we are dealing 
with the problem of grass production on really scientific lines. 

1 See Bibliography, ~o. 28. 
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Specification of Seed-Mixtures. 

In the description of each plant given in Chap. VIII we have 
seen that each species possesses certain characters of its own 
which give it some special use or value to the agriculturist . It 
is by utilising these characters under circumstances 'which most 
favour their development, and where they are most needed , that 
the greatest return is obtained from each kind. If these points 
are carefully considered, the farmer will be able himself to decide 
what kind of mixture will be most likely to meet his requirements, 
instead of leaving so important a matter to be settled by the 
seedsman or some other person who is less able to understand the 
special local conditions to be met. 

To answer the question Which sl)ecies shaLL be sown? we should 
consider: 

(1) The chamcte1' of the Soil and Climate. 
While no special attention need be paid to geological formations , 

it is of the greatest importance to observe the physical nature of 
the soil; whether it is "light" and porous in texture, or stiff, 
compact, moist or wet. Also whether it is calcareous or peaty. 
For practical purposes these are the only distinctions of soils which 
need be made. The general character of the climate also should 
be noted, whether wet , humid, or dry. It may here be said that 
"light" dry soils and dry climates are not naturally adapted for 
the production of good crops of grass and therefore present the 
greatest difficulties. 

(2) The pW'pose lor' which the mixtw'e is t·equired. 
"FOT leys of only one year's duration it is obvious that only 

annual or biennial plants can be profitably sown. 
For leys (Jf from two to four years' duration the following 

grasses (with clovers) may be employed: Rye-grasses, Timothy, 
Tall Oat-grass, Cock's-foot, and to a less extent Meadow Fescue. 

For leys or temporary pastures of more than four years' dura­
tion the proportion of short-lived plants should be gradually 
reduced, until in the case of permanent grass fully 60 per cent. of 
the area should be allotted to permanent plants. 

If grass land is being formed for mowing only , it is desira hIe 
that tall-growing plants should predominate, but both " bottom" 
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and "top" grasses should always be represented. In practice 
very little difference can be made between mixtures for meadow 
and pasture land, as it is of far more importance to consider soi l 
conditions first. Under constant grazing the low-growing species 
such as Perennial Rye-grass, Crested Dog's-tail, White Clover, etc. 
are most encouraged; whilst constant mowing favours the 
t'111er plants such as Tall Oat-grass, Cock's-foot, Meadow Foxtail, 
etc. 

In all permanent grass mixtures each of the following class of 
plants should be represented: 

(a) Nitrogen accuJnulato'l's, i. e. Leguminous plants. 
(b) Rapid soil coverC1'S, e.g. Italian and Perennial Rye-grass. 
(c) Short-lived perennials, e.g. Timothy, Tall Oat, etc. 
(d) Permanent species, e.g. Meadow Foxtail, Cock's-foot, etc. 
(e) Bottom growing plants, e.g. Poas, Dog's-tail, etc. 
(j) Early and late matu1'ing species. 
Raving selected the 'species, the next question that arises is 

How much seed is it necessary to sow to secure good results at 
reasonable outlay? 

The determination of the Dumber of seeds required to sow an 
acre is complicated in many ways as it varies so largely with the 
soil, climate, etc. On some of the finest old English pastures it 
has been calculated that there are at least twenty million plant 
rootings pel' acre, and on new pastures where the turf is com­
paratively thin there are frequently ten or twelve million plants 
per acre. Looking at the matter theoretically it may be presumed 
that one plant per square inch (6,272,640 per acre, a large pro­
portion of which would form several distinct root~ngs) ,,"ould be 
sufficient to form a thick turf. Owing to adverse conditions, 
however, the death-rate of seedlings is generally so high that in 
practice it is often necessary to sow at least three times this 
number of germinating seeds for permanent grass. 

Compounding of Mixtures. 

In Table I will be found the minimum, maximum, and. average 
number of seeds per pound of the different species, and in Table II 
the weight and number of seeds necessary to sow one acre of land 
under favourable conditions. 
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TABLE I. Grass Seed Sial isl lOS. 

Average Avcnt!l( 
number weight 

Numuer of seeds p Ol' lb. of seeds of 1000 
per seeds. 

Spec ies Highest" LO\\'ctit ' rI verage gl'amlllC graulll1e: 

P ei'emua] Rye-grass 265,000 200,000 237,000 522 1·9IG 
Italian Rye-grass 250,000 200,000 228,000 502 1·902 
Tilllothy 1,200,000 910,000 1,070.000 2,357 0·4-24-
Tall Oat-grass ... 157,000 110,000 130,000 286 3·491 
Golden Oat-grass 1,520,000 ] ,140,000 1,:300,000 2.863 0·346 
Cock'~ -foot 562,000 330,000 400,000 1,013 0·980 
Tall F ('scu(' 261,000 176,000 220,000 485 2·062 
lUeadow Fescue 298,000 2:W,OOO 263,000 57!) 1·727 
H a rd T('scue 535,000 467,000 .500,000 1,10l 0·908 
Chewing'ti Fescue 450,000 990 l'OLD 
Finc- lca\'ecl F escue 1,170,000 2,577 0·388 
Cl'etitecl Dog';; -tail 810,000 717,000 761 ,000 1,uTi 0·596 
lUcado,," Foxtail 530,000 300,000 460,000 1,013 0·986 
Fiol'in 5,000,000 11,000 0·090 
Sweet VE'l'l]al-grass 800,000 1,762 0'567 
Hough-stalked lIIcadow-

grass ... 2,:300,000 5,OG6 0·197 
Smooth-stall{('d Meadow-

grass ... 2,130,000 4,692 0·213 
' Vooel lIIcaclow-grass 2,300,000 5,066 0· ] !J7 
Awnless Brome-grass 

(B1'OI)wS il1ermis) 115,000 25:i 3·960 
Schracler's Brome-grass 

(BrolJ!us Schraderi) ... 34,000 75 13·33:3 

According to Table II it will be seen that from six to eighteen 
millions of germinating seeds are necessar.v to so,,' olle statute 
acre- the number varying with the rela tive size and vigour of 
the plants, and \\'ith their surface covering capacity. The figures 
giyen are based on the results of careful observation made on 
plots \dlich have been smm down on various kinds of soil, both 
\\'ith mixtures and '.\,ith the pure seed of each species. 

"While these figures may be taken as sufficient for leys and 
temporary pastmes, it is achisa ble to increase these quantit ies by 
from 30 to 50 pel' cent. \I-hen sm\-ing do,,;-n permanent grass. In 
the latter case \\'e mllst remember that a large proportion of the 

1 Ba;;:ed npon a COUllt of a minimum of 50 salllp l c~. 
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short-lived plants included in the mixture 'Nill have disappeared 
by the fOlUth seas'on, and ultimately the whole of the area should 
be occupied by permanent kinds. 

In making up mixtures, after deciding upon the species to be 
included, it is usual to allot to each an aliquot part of the area 
according to the amount " 'e wish to have present. If, for example, 
we wish to allow Meadow Fescue ten per cent. of the area, on 
looking at Table II we finu that 30 pounds of seed are reqLlired for 

TABLE III. T,IJ1JeS of Mix/ures Stt'i/(tble for short Leys, 
or fo r Temporary Paslwre . 

For two years ' duration 
For temporary pasture 

For nlowing or grazing of 3 to 5 years'duration 
--, ,---~ 

Heavy soils Light soils Heavy soils Light Soils 
per cent. pCI' cont. per cent. per cent. 

Species of area of arca of area of area 

Italian R ye.grass 10 10 5 5 
Perenn.ial R,ye.grass 15 15 15-10 10 
Timothy 10 5 15 0-5 
Tall Oat.grass . . . 5 10 5 10 
Cock's·foot ]0 25 15 25 
::':IIeadow Foxtail 0-5 
Meadow Fe!'cue 10 10 10 
Rough·~ta lked Meadow ·grass 10 0-5 
Crested Dog's·tail ii-O 
Hard Fescue ... J-O 
Broad Red Clover 10 10 5 5 
Late Flowering Red Clo,"e1' .,. 10 5 is 5 
.-llsike 10 5 5 5 
White Clover ... 10 10 10 10 
Kidney Vetch ;) 5 

an acre, therefore 3 pounds ,",ill be necessary for one· tenth of this 
area. These quantities in Table II are for absolutely pure and 
germinating seed, that is, for seed having a " real va lue" of 100 per 
cent. It is necessary to conect these \"eights according to the 
;. real value " of the seed being used. This is done by multiplying 
the weight given in t he table by 100 and dividing by the figure 
giving the " rea l value " of the seed to be SO\\ll . If in the above 
example the }IeadO\y Fescue seed has a "real va lue" of 90 per cent., 
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then the amount to sow will not be 3 pounds, but 3 x 100 divided 
by 90 = about 3 poullds 5 ounces. 

In Table II, column 7, will be found the weiaht of commercial 
seed of average " real value" \,hi ch is sufficient to sow one acre. 

TABLE IV. Types of M i.rtllres suitable for P ermanent 
P(( ::;t/(re ()}' Jiecu{o1V . 

Spec ie..; 

Italian nyc-grass 
P crrllninl Rye-gra.~s ---
Timothy 
TaU Oat-gmss 
Golden Oat -grass 
Cock's-foot 
2\[oadow Foxtail 
Tall Fescue 

Meadow F escue 
Rough-stalked .\Ieadow-gra,.;s 
S mooth-stalked 2\Icac]ow-grass 
Crested Dog's-ta il 
Hard F escue 
ViOl'in 
Broad Reel Clover 
P erellnial R ed Clm-er 
Alsike 
Wild White Clo,or 
Kidney Veteh 
Lucerne 
Yarrow 
Chicory 
Burnet 
Black 2\Ieclick ... 
Sainfoin 

Good Light dry 
heavy well- soils 

Hea\-y dl'a irlcd -~"------' 
,,-ct soil s so il s 1st 2nd 

P CI'Cl'ntage of area. allotted 

" .5 
10 IO 10 
1.5 In 

;; -3 8 
5 5 

10 12 25 20 
10-5 ]0 

]0 10 

10 7 5 
10 11) 

10 5 
r; 5 
:3 5 5 

10 

;5 ;) ,) 

10 .3 3 
5- 10 10 ;3 5 

10 5 
.... j 5 

;; 5 4 

5 
10 

FOt' sheep 
Cfl'azin tf on 
°dt'y high. 
lying land 

5 
10 

5 
10 
10 

10- 5 
10 

,)-10 

10 
10 
10 

In Tables III, IV, and V are givell a few examples of mixtures 
suitable for different purposes. The percentage of the total area 
allotted to each species is given, and hom this t he actual weight 
of seed to be sown can be readily calcnlated from Table II. It 
must be clearly understood that these are given only as examples 

A. 12 
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of the kind of mix ture most generally s uita ble for the p urpose 
mentioned. To prescribe the most useful lllixture for any par­
tieular place or purpose it is necessary that all the special COll­

ditions and requirements should be understood. 
Table V gives mixtures \"hich \riLl generally be fonnd service­

able for various types of la wns, etc. For ordi nary garden la"l\D s 
some " 'ild white clover may also be included if des ired, but for 
tenllis , and other playing la\\"l1s the presence of cloyer is not 
desirable. When forming la wns the soil should be thoroucrh ly 
cleaned , and the finest possible tilth sec llred. The seed-bed 
should be perfectly level and very firm. The seed-rate should 
be from t ll'ice to four times as Ilea\'y as that indicated for agri­
cnltma.l purposes in Table II. The object is not to grow fully 
developed plants, but to secure (l dense pile of short hard-Lcearing 
foliage, anc1 this is obtained b y thick sowi.ng fonowed by constant 
close cutting and rolling. Due attention lllust also be given to the 
nourishment of the turf . 

A suitable mixture for one yea r's dura tiou, for llLOlnng or 
graz ing, is as follol\"s : 

)lilliolls of 
.drClL germinating 

Per cent. allowed Ibs. seeds per ac re 

Itali'\ll H.yc.grass 20 (10- 30) 6 It 
Broad Hed ('10 1"{' 1" SO (!J0--70) 16 4 

Total 100 (100) 22 5:1-

Such a mixture is generally suitable for soils of good or medium 
quality. Both species are practically biennia.! and therefore I!ive 
their full yield the first season, i.e. if sown ill the spring cereal 
crop they give a full yield in the SLllllmer of the follo"'ing year. 
The proportions can be variec1 considerably as indicated by the 
figuretl in brackets. 011 la nd IV h ich is liable to clover sickness the 
Red (' layer can be partly or \\"holly replaced by Alsike, or more 
Italian Rye-grass call be SOI\"11 . On poor, dry soils, Black }ledick 
can replace som e of the Red Clover, and Perennial Rye-grass and 
possibly TaU Oat-grass take the place of the Itali.a,n R ye-grass . 
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CHA.PTER XI 

THE GE:\ERAL TREATME:\T OF GRASS L~-\XD, ~-\xD THE EFFECTS 
OF VARIOUS I!'ERTILISERS UPOX THE DIFFEREXT SPECIES 

It seems desirable, in such a \\'ork as this, to make a few brief 
observations on the general treatment of grass land. 

Drainage. Before laying down land to permanent grass 
drainage must be attended to if necessary. So long as the groull(l 
is effectively chained, either by natural or artificial means, it is 
rather an advantage for grass production that the soil sllould be 
inclined to be moist. But for good grass there must be no possi­
bility of stagnant \\'ater remaining on or near the smface. 

Seed-bed and Sowing of Seed. Land is best prepared for sow­
ing down with grass seeds either by (1) a bare £a11o\\', or (2) a root 
crop or potatoes. A clean seed-bed withjine tilth and ajil'lIl swface 
are the important conditions to secure. 

The equal distribution of the seed is another important matter. 
This is bes t seemed by using a low delivery seed barrow, 01' other 
low delivery broadcast sowing-machine. Messrs J ames Hunter, Ltd., 
seed merchants, of Chester, reco mmencl Tur;lbull's Broadcast Sow­
ing Machine as beil1 g very suitable. With this machine one sowing 
operation is said to be sufficient. Two sowing operations are 
however preferable to one, and when this is practised the light 
seeds can be sown in one direction and the heavy seeds (Timothy, 
Clovers, etc.) at right angles to the first direction. Very light 
harrows should be used to cover the seed, and the operations 
should then be completed by rolling- t\\' ice by preference- with 
a roller of moderate weight. 

In dry districts, when the larger and stronger growing seeds 
such as Clovers an d Rye-grasses are so wn they may be drilled a t a 
shallo,,' depth with the coulters set very close. 

Time of Sowing. Sufficient soil moisture and a suitable t em­
perature are required to give the seedlings a good start. These 
conditions are obtained in England most frequently in April and. 
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August, but sowing may be don e at any time bebyeen ::\iarch and 
September when weather cOllClitiolls are fa yourable. So\\"ings 
made in Mayor June are very risky as a dr,v summer is almost 
sure to be fatal to t he seedlings either on a light or heavy soil. 
Late summ er or early autumn is generall _v the best time upon 
heavy soil because such land can be got into a good cond ition 
as regards t il th, etc. by preyious summer cnltiyation. On lighter 
soils a goocl tilth can be secured early enough in the spring. 

Although youn g grass plants grow more rapidly \r hen sown 
alone, it is usuallv safer to sow a thin seed ing of some annual 
crop. generall .v a cerea l, to protect the young grass and the soil 
from the effects of drought. This ., cover" or " nurse " crop 
mu ·t be a thin one and the land should receive liberal manmial 
treatment. A SO\YUlg of bro bushels of oats l)er acre, the crop 
to be cut green just after fio\Y ering, affords all the a.clnntages of 
a cover crop and also provides a return of llsdlll fodtlel.' the same 
year. Vetches or rape also serve as good " nurse" crops . 

[lilill ed1'ate ajter-III (lnagente'n t. After harvesting the cover crop 
the young grass may be thoroughl.\' rolled wi th advantage. If a 
coyer crop has not been sown and the grass is \Yell forward a little 
light grazing may be done by cattle to\\'al'ds th e end of th e first 
season. It is however better practice generally to eut th e first 
year's crop. Non e of the pla nts should be' a llo\,ed to form seed , 
and at t hi s stage every effor t should be made to enrich t he soil 
and to cause the plants to spread. The importance of liberal 
mannrial t reatment durin g the earlv years in the life of a pasture 
cannot be over-emphasized. This early attention will be amply 
repaid by the lllore rapid formation of a thick turf. 

General after-management. 
In this connection it is aclYisable to distinguish more clearly 

bet\yeen l)ast ll'l'e and meado w land. By meadow land should be 
understood land from which hay crops are taken each year, and 
grazing only practised on t he aftermath. The term is however 
very lOOSE'l~' used for grass land whether reserved for hay every 
season or only occasiona ll.v. B:v the best practi cal farmers it is 
generally considered best to reserve some fields for mowing 
annually, whil e others are continuously grazed. The practice of 
grazing and mowing in alternate seasons is not a sound one and 
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is usually canied Ollt only on land of moderate quality. Th e 
richest f!razings soon fall in value under this treatment. 

Meadows. The exhaustive eJlect on the soil eauspd by the 
annual remova.l of hay crops is w ry great. An ayerage ha:- erop 
of 30 C\\·t. per acre rcmoves as much nitrogen, almost as llluch 
phosphoric acid, and nearly b,ice as much potash as au ayerage 
crop of wheat or barley. ~Ioreover, in the case of a perl1la Ilent 
meado\\' the soil does not get th e adnntages of exposure to the 
weathm' as does ploughed land. Fnrther, constant mo\ying 
generally greatly diminishes the proportion of white clover pre­
sent, and thus the main source of the Ilatural nitrogen suppl:v to 
grass land is cut off. The annual loss to the soil by the removal 
of hay must therefore as far as possible be macle good by the direct 
application of manures , and the use of feeding-stuffs to animals 
grazing the a.ftermath. 

The common practice of allo\\'ing the hay crop to become 
quite ripe, or even over-ripe, before cutting is a very harmful 
one. A large proportion of the plants produce seed with the 
result that they are grea.tly weakened, anu the gron-th of the 
valuable aftermath very materially r-educecl. It is erroneously 
supposed that the crop continues to increase in weight until the 
plants are quite mature, and that cutting in the second or third 
week in July will give a more valuable retllTn than is attained by 
taking the crop in June. Even if the crop is slightly hea"ier, it 
is at the expense of th e aftermath, alld the produce is certainly 
less digestible than the less mature crop would be. As Wolff 
points out in his work on Fa I'm Foods, page l-i9: " Hay rich in 
nitrogen a.ndlacking in fibre is clearl." the best a.nd most digest,ible , 
while tha.t poor in nitrogen and rich in fibrc has the least feeding 
value." From the time of flowering onwards a marked increase 
in the proportion of crude fibre takes place, "'hile at the same tim e 
the percentage of protein and amides (nitrogenous substances) 
decreases very considerably. It follows thereforc that the rif!ht 
time for cutting is just when the bulk of the plants arc fio\YCT.'ing 
or immediately aftel''''ards1 . 

The practice of chain-harrowing to pull out moss and spread 
loose soil, etc ., and also that of thoroughly rolling in the spring 

1 See Bibliography, :::\0 , 5. 



CH. XI] _.lrlcad()1().'i aJ/d Pasf w 'ps 18:) 

are to be reco mmended. The operations of cultivation are so­
much limited in the case of permanent grass la nd that the fore­
going s hould never be neglec ted. 

Pastures. The a rt of th e grazior is oll e \"hidl is onh' mastered 
by much experiencl'. It is ge llcrall,v found that mixed grazing, 
i. e. putting h\"o 01' more kinds of stock on the sa mc ground t(j­
gether serves to keep the t urf more evenl,v eaten oft than \\'hen 
bullocks or sheep a re used alone. This remark ho\\'ever onl,v 
applies to good grazing la nd ; U]) OU poorer land the grass may only 
be able to calT~' sh eep . If strong and coarse growing plants tend 
to predom inate, e.g. Coc],'s-foot, it is ach ' isub]e to stock ra ther 
hea vily during the early part of the season. It is a point with 
good graziers to keep the grasscs \\' ell ea t en clown unti l the 'nd of 
JlllW, after wbich little fear of seeding Heed be entertained. It 
is also a good plan. based upon long practical experience, to keep 
store cattle on the inferior or Oldy moderately' good pa stures, and 
as the animals become ready to fatten off to move them on to 
better grazing land . When animals become heavy a nd less active 
an ab undance of food ready a t hand is necessary to finish them 
off rapidly and econ011l ica lly. Oilca ke and other feeding stuffs 
are generally more free ly given at th is st age than at anv other. 
Although the aoo \'e is undoubtedly sound practice it is lIIuch more 
exhallstire to the 1)001'el' .']J'({zings thall /0 the bell e?' OIl (,S. It shou ld 
al\\'a~ls be remembered that yO L1llg gro \\'ing anima ls ancl breeding 
stock makc fa r larger demands UPOIl the so il for nitrogen , phos­
phoric acid. lime, etc. tllall do more Ina ture a ltd fa trciling a nima Is. 
The lattcr make comparative ]\' sma.]] ([emands upon the soil si nce 
t.h eir in crease in \\'eight consists largel.Y of fnt. Good grazing land 
on \,hich a.nimals arc fa t.teJl ed wit h the ass istall cf' of cake, et.e . 
\\'ill easih' ma illta.in its q ualih' unc1!'r j ucliciolls grn7.i ng alone. 

It is the poorer land and that \\'hich carries voung stock eon~ 
tinuoush' ,,11ich stands most in nced of t he direct application of 
manur!'s. Generallv the llS(, of phosphati c manures pl'o\'es the 
most e H'ective and economical siuef' clovers are favoured and the 
sprea d of these leads to a, large addition of n itrogen to the soil. 
Soils wh ich a re heavy and da.mp generalh ' respond \\'ell to ba sic 
sla g onl~7 . L ighter a,nd dr ier la ll d , if containing sufficient free 
lime, is better dressed \\'ith superphospha te and potash , and 
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afterwards the improvement effect ed can b e most economically 
mainta ined b y the modera te use of feed ing cakes , etc. 

No further general rules for manuring can be usefull y given 
here. The local and special condi t ion s to b e Dlet must b e du ly 
considered in each case. 

The Effects of Manures l upon the different grasses. 'Yhile a 
cons idera ble amount of information has b een obta ined ,,·ith 
regard to the aenera I efi t'c t s of the va rious CO llllllon fertilisers 
UPOIl the composition of the turf of pastures and llleado \ys, our 
k])(ml edge of the prec ise action of each npon tll e diffm'ent species 
is \"Cry s mall. Oll l? in a ft' ,,- experiments - notably those at 
Rotha msted- has a nv ::;eriolls attempt been made to discover 
whie-It grasses tend to illC'l'ease or decrease under any definite kind 
of ma nuria l treatment. Although these f e\\- experiments a re of 
gr ea t va lue, we must h e careful n ot to genera lise from them too 
much since the compofl ition of the original turf will greatl." modif." 
t he ult imate effect of mall LUI'S. For Ln speaking of the efled of 
any specia l fertiliser \Ye Jt1u::;t bea r in mind that ths 'is fo ((. 7arge 
extent nepenrlen f, UpOIl the p(/r/icu la /' associrrfion of 'lilanfs cO lllposing 
the /IIII 

With differ ent assoc ia tions of plants (and on different soils) 
ra ther different results or eflects will be procl.nced by t h e same 
kind of manuring, It is the fi]\el ~r adjusted " ~alaJlce of equi­
librium " in th e na tLU'a l strnggle fo l' existe nce whieh is upset by 
any p a rt icular manur ial trea tm ent .. 

Bearing these p reca utiolls in min(t \y e may briefly con sider 
what is kn()\\'l\ a bout the effect s of fertilisers on (I) the cegela/?'on 
as (( n1wle, and on (:2) th e //IOU' CO II/IliOi I grosses inrl iridllally. 

Numerous expt'rill1ell t s have sh()\,n that one of the genera l 
effe ct s of manurin g (or othel'\\-ise iIllPJ'c)Y illg th e soil) is to "J'('rlllce 

the 1?1rll1bcl' of S1Jecies 1)}'esenl, or at least to ca use a few kin ds to 
becom e predominant. Th is is espec ia lI r noticeable on the more 
inferior kinds of soil ,,-her e a l'r lat ivel\- large llumber of species 

make an almost equa l cont ribution to the annual crop. At 
Rothal1\sted on the pennanel1tl_r unmanured hay plots the number 
of species present ,ras abo ut fifty , ,,, h ill' on so me of the ma nured 
plots this number fell to tn-e nt:- or eve n less . The same fact 

1 Bee a lso llibli ol-(raph,v, K os. 6, 11 , 12, 16 ao(127. 
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is almost constantly borne out by a comparison of the turf of 
inferior pastures with that from better class pastmes in a given 
district. 

'While this reduction of species is chiefly due to the disappear­
ance of weeds belonging to a number of widely separated Nat.ma.l 
Orders, it is also found that the number of grasses frequelltl.'" 
becomes reduced. Crested Dog's-ta il , Golden Oat-grass, Sweet 
Yernal-grass, and perhaps to a less extellt Hard ]~' e cue and 
Fiorin are often materially reduced as regards nUl1lber of indiyi ­
duals. oj' e \"cn die out altogether \\"hen land is highly manured. 
This i8 not because manures are of no benefit to these plants, 
for if gro wn sepamtt'ly tbt'v respond rcadily to them. It is u8ually 
because more yigorous species present respond to such an exten t 
that the above named plants are largely r lbo\\'cd out of existence . 
It is howe,-er necessarv to 'peak l1lore precisely as to the effects 
of th e \8 l'ious kinds of fertilisers. 

The general effect of Nitrogenous manures upon grasses is to 
fayo\U' luxuriant, and continuous gro\\,th, If appli ed in excess the 
vegetative organs are especialIv denlopecl Hnd the ordinar,v pro­
cesses of matunttion are delayed until late in thc s 'ason, The 
ver,v dark green colour of the foliagc is characteristic of plants 
receiving excess of nitrogen in proportion to othc'I" plant food 
matrrials, LegL{millOUS plants are much less favoured than 
grasses a ud tllUs tend to die out. 

Th e use of Sulphate of Ammonia or of A))/IIIOIl-iU/)1 Ohloride 
alolle usually tends to reduce the number of spec ies co mposing 
a turf ver,v considerably, and this reductioJl appears to be shared 
b:" plants belonging to all the Natural O1'oers COlli monly repre­
sented. Usually t,,·o or three kinds of grasses arc greatly stimu­
lated and ca used to predominate, Th e fo llo\\ing grasses appear 
to be specially favoured by salt.s of ammonia: Cock's-foot, Timothy, 
::\Ieado,," Foxtail , Tall Oat-grass, S\\"eet Vernal-grass, Sheep's 
F escue and its varieties, Fiorin a.nd Yorkshire Fog. 

Nitrogen in the form of nitrate (Nitrate of Soda, etc,) general1v 
favours a larger number of species than salts of amlllonia, and t he 
herbage therefore remains more mixed in character, even when 
the nitrate is continuously applied. This appears to be at least 
partly due to its being more readily available to plants whether 
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deep or shallow rooted. In other respects its action is similar to 
that of ammonium salts. 

The grasses especially favoured by nitmte of soda are : Rough­
stalked Yleadow-grass, Meadow Foxtail, Fiorin, Cock's-foot, 
Timothy, Tall Fescne, Meadow Fescue, Rye-grasses and Tall 
Oat-grass. 

Phosphates alone. As is \yell known, the application of phos­
phates alone usually leads to a great stimulation of the leguminous 
plants present, and brings about a corresponding reduction in 
the proportion of the gramineons herbage at least for a time. 

This is the usual result of using superphosphate alone. and even 
to a greater degree when basic slag-which contains free lime­
is employed. As the result however of the increased nitrogen 
supply to the soil, the better grasses are gradually enabled to 
take the place of inferior sorts, and thus a general improvement 
of the herbage follows . 

The general effect upon grasses of the use of phosphates alone 
is to produce a more dwarf and stemmy growth, favoming early 
maturation and promoting seed production. 

The general action of Potash manures alone IS also similar, 
i.e. early matmation is favomed. 

The effect of lime is generally most marked upon the legu­
minous herbage, which it stimulates. It possibly also tends to 
reduce such plants as Fiorin, Tussock-grass, etc. 

The general effect of mixecZ mineral manu'I"es alone (phosphcLtes 
and potash) is to greatly favour stem and seed production, and to 
lead to premature ripening. Leguminous plants are much more 
favoUTed than are the grasses. 

The use of amlnoniwn salts in add'ilion 10 phosphaJes CLncl 
1Jolash if well proportioned leads to a greatly increased yield with 
normal maturation. The following appear to be favoured by 
such manuring: Timothy, Cock's-foot, Foxtail, Tall Oat-grass, 
Smooth-stalked Meadow-grass, Fiorin, and Sheep's Fescue. 

If the ammonium salts are in excess the stronger grasses are 
particularly favoured and become very coarse. 

The following are especially promoted by the use of Nilrate of 
Soda 'with phosphates (mel potash: Rough-stalked Meado"'-grass, 
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Foxtail, Cock's-foot, Rye-grasses, :\leadow Fescue, and Timothy. 
At Rothamsted Soft Brome and Yorkshire Fog were also greatly 
encouraged, but this ,,,as on land mown every year. 

Farmyafd manure generally encourages the growth of the more 
vigorous grasses such as Cock's-foot, Rough-stalked l\1eadow­
grass, Foxtail, Tall Oat-grass, Meadow Fescue and Rye-grasses. 
Leguminous plants are usually reduced . 

It is unfortunately impossible to give any fuller reliable infor­
mation regarding the precise effects of fertilisers upon the different 
species, and our knowledge must remain incomplete on these points 
until definite researches have been carried out. 
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('OXTA IXIXG A LI ST OF LOCAL. HARE. OR rXTHODUCED FOREIGN 
GRA.S~E.· :\01' ()THER\YLSE .DESCRIBED IN THI~ VOLUi\IE 

Aim alpill({ , L. All a lpinc dlY,lrf Yarietl- of A. ('(/l.'pilosa common 
Oll the higher Illountlin s of Scotland. The p;micles u~u,t1h pass more 

01' Jess into the vivip<1l'OllS st.ate . 
Alolleclll'll8 cdliii lllS. i)m. Occurs in the HighL1Uds of :'cotlaJld . 

P erelwial. The .'pike-like pilllicle is seld om m ore than all inch long. (lvoid 
in form , and silky. The [!\I'll i s sho rter thnll that of Alollecurus pralellsis . 

A. bulbosus, Hm. A \,<1l'ietv of A. gei/iciliallts in which the lowermost 
nodes of th e ('ulms arc e nlar.~ed a nd hlllb-like. It i. mostlv found 011 

wet >ia lt marsh('s ,Hound tile coasts . 

A .ful'(llls, Sm. Another sli ght v a riet.l of A. geil ie l lla/li s with a shorter 
a 1m IThich does not project be.l-ond the tips of thp C'mptv g lumes. Rare. 

BJ'omu8 )i((lrlrilell' iii , L. A ra re annual; (i~ 12 inches high; was t e 

places. Ewide ere('t. Cpper e111ptr glume three-ribbed. AII'll equal 
in length t o the p,ile~ . 

B. II/({ J.' i II I 110. Desf. Or'Clus in Jersev. All allnu al, dosel,v allied 
to B. sleri/i;; but II'ith a more eTect and compad p,micie. R achis 

pubes(,ent. Kpikelets a bout 8-flowel'ecl , a nd from 2~ to 3l· inche~ in 
l en~th includin g' the a lI·llS. A \\'J} S longer tha n d lC p,llr!'e. 

Echillochloa ems-yalii, Beam-. Cockspur P all ie-gra ss . 
A course annual, gro"'iJlg from one to hy() fe et high. II·ith broad 

leaves. Ligule 1c(lIilill lJ ' P a nicle about !il'e in('hes long , irregular, and 

one-sided. Spike- let s dust E' l'cd , two-flowercd. Empt.l· glumcs very un­
eq llill. I.A) lT('l· A 0 1H'1' mdimcllt<UT 01' barrell. 

OccnsiollaUv <l weed of cultiY,ltion in England. 

F esill Cf! lI Jli!JlliH,i~ . SOblld. A tufted <\ 11.1).\\<\1 wit!l illi'olled leaves, 
g roll'ing from six to twe h 'c inches hi gh. [nf101'esce nce race med , about 
two inches long. !:lpikelets all short simple branches, 5- ti -f1owered . 
LOIl'cr emply gill/lie obsolete. t he upper glume long, nanOII', a nd pointed. 

The outer p1ll ea t ermi nates in nn awn whic.h is longer than the pnlea 
itself. Scattered around the coast s of Eng-Iand and [reb nd . 

Gas/ridiulil lelllliyel'ltl/l , B ea Ul' . Nit-g rass . An a nnual , 6- 12 
inches high . Panicle close, spike-like, p ale green . Spikelet s crowded , 

one-flowered. Awn sub-terminal (sometimes absent) a nd Jonger than 
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the paiem. Abundant in the Mediterranea n r egion. Occasionally 
found in moist waste places in the south of Britain. 

Hierochloe borealis, Sm. Holy-grass. 
A creeping perennial grass with flat leaves. In Brita in has on ly 

been met with in Caithness and Forfarshu:e, a nd is it very doubtful 
native spec ies . 

Lagll1"lls ovalus, L. Hare's-tail. Au erect a nnual, Ii inches to a 
foot high. Sheaths infl a ted. Sheaths and blades softly dOII·llY. 
Panide delise, m'oid, "bout an inch long . Spikelet s crowded, one­
flowered . Emptv glumes eq ual , taper-pointed, hauT. Outer palen 
tel'min'lting ill twu long bri~tle-like p oillts alld bem'iug a very long, 
fille , dOl'sal a 11'11. O('cusionaLly found on OUl' ('Oilst~ (Suffolk). 

Lec l'sia ol'yzoides, Sw. 
Flowering culms a bout two feet high; P,l nide loose; spikelrts one­

flo\\'ered and eompl'csJ'(ed. Orcllrs in wet places in HampsiliJ'e, Sussex, 
and Surrey. 

Lcptm'us incul'ual./ls, Trill. 
A decumbent annual, nbout six illC'hes high and bent at the nodes. 

Illflorcscence a curved spike , from two to four inches long. Kpikelets 
one-flowered, in two alternate roil'S, a nd very close I." inHel't.ed in ,t kind 
of notch aga inst the rach is . When ripe the btter breaks up at each 
joint. Generall:' scattered Hround the sea-coast s of BJ'itau1. 

,ll iborc£ ('eruCt, .lduns. 
A tufted anuual, 'eluom more than three inches high. Inflorescence 

n raceme, unilateral , and about half an Ln<:h long. Rpike lets. ub­
sessile, olJe-flo lvl'red. Out.er palea ver'y hair." a nd sllOJ'ter than the 
empty glumes. Found in Anglesea and th e Channel Isla nds. 

Pa:Jlict£lll, L. General cha ract ers of the genus: 
Spikelets in either loose or spike-like panieles, one to two-flowcred . 

Three empty glumes prese nt, the first (or lowermost) usually smaller 
t hall the others. The third or uppermost glume often encloses a male 
fl ower. The palerc are indumted , a wnless or very shortly a wned . 

PC£IIicwn C1'us-gc£lli, L., see Echinochloa, p. 188. 
Pai!icUin glabrulIl , Gaud. Glabrous Finger-grass. 
An annual, from six inches to a foot high. Sheaths glabrous. 

Spike-like bra.nches of the panicle from two to four in number. The 
two uppermost empty glumes equal in size. An introduced weed in 
the south of England. 

PanicUin sallguiltale, L. Ha iry Finger-grass. An annual, from one 
to two feet high, with more or less hairy sheaths. The inflorescence 
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consists of frorn two to six (01' more) simple, one-sided, digitate branches. 
Glumes very unequaL 

Yery common in all tropical a nd warm countrics. It occurs as 'In 
introduced ,,-eed of cult i\-atioll in the southern counties of England. 

PhleulII asperlllil , Sm. Bough Cat's-tail Grass. 
An an nu'll growing from (i- 18 inches high. Rare in Britain. 

It is distinguished from the other Bri t ish species b\' its wedge-shaped 
empty glumes which are rough along the keels- but not hairy. 

Plzleu lJI Bcehilleri, Sc1ra(1. 
A per-enlli,d, very similar to P. pratense, but smaller. The glumesare not 

a wned but simply pointed, and the hairs a re confined to the upper 
half nf the keels. The inner margins of the glumes are not friugec! with 
hairs. 

Sometimes met with iu the eastern counties of England. Rare. 
Poa laxa, Hffiu ke. \Vav)' Poa. 
A slightly creeping perennial, li- 12 inches high, closely allied· to 

Poa ((lpina. Pan icle loose. ~pikelets fe\\" , on spreading brallrhes, oblong­
ovate,3- 4-fiowercd. A 11,1 t ive of high elevations ill northern latitudes. 

In Britaiu it is only known to occur on Ben Revis, where it is 
generally ill a viviparous state. 

Poa lol iacea., Huds. A small annual about fOllt to six inches high. 
P anicle reduced almost to a simple spike of spikelets. Spikelets 6- 10-
flowered, the fl o',ers without a "\\'"eb" 

Empt.\" glulUes acute and withont lateral ribs. The outer palea 
five-ribbed, the marginal ribs broad. Scattered around the coasts of 
Britain on rocks and sands. 

Poa ]JroGulllbens, Curt. 
A tufted annual, \\"it h decumbent stems six to t welve inches long. 

Panicle secnnd. Spike lets 3- 5-flowered. Empty glumes each with 
three promineut nerves. The outer palea fiv e-nerved. Flowers with­
out a " web." The whole plant glaucous. 

Waste places Oil our sea -coasts. Rare. 
Polypogol!, Des£. Beard-grass. Geneml characters of t he genus: 
Spikelets one-flowered, crowded in a rontracted and often interru pted 

panicle. Emptr glmnes each euding in a fine straight- awn. Outer 
palea awned. 

Polypogoll liltoralis, Sm. Perennial Beard-grass. 
A procumbent perennial growing from six to twelve inches high. 

Panicle modeJ'ately close. Empty glumes equal, hairy, strongly 
toothed on their keels, and each bearing an a wn a bout as long as the 
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glume itself. Awn of the outer palen sub-terminal <lnd '\"a l'i able .in 
length. 

It occurs ill ~alt marshes on the south and east coasts of England. 
Pol!JiJogon 11101I81Jeliensis, Dest. Annual Bea rd-grass . 
.,,\ n a 11l1llal growing from twelyc to eighteen i ne hes high. Pa niele 

erect, dense, interrupted and sdk,, ; a bout f\\·o inches long. Emptv 
glumes hain', strongl." toothed on the lower halt of their kerls. and 
each bearing an a wu more than t wice as long as the glumes. Outer 
palea. bearing a short awn. 

Common in the ·Mediterranean region. Rare in Britain. Occa-
sionalh' found as un introduced plant in the south of England. 

Setaria, Beau':. Bristle-grass. 
Geller»l characters of the genus: 
Spikelets 1- 2-flowered, ovate, in a close, cylindrical or bushy panicle. 

Empty glumes a \l'lJle~s, the lowermost one short. P alem blunt, becoming 
hard and sh ining or tmnsversely wrinkled when the gl'aiuripens. Invo­
lucra l bristles rough: and generally proj ecting beyond the spikelets . 

Setaria glaucc£, Bea uv. Glaucous Bristle-grass . 
AJl erect uIUlual, with a panicle from 1 to It inches long, and numerous 

bristles under each spikelet. Bristles rough with minute erect teeth. The 
outer palea marked with numerous strong transverse wrinkles when ripe. 

Abundant as a weed of cult ivation in most \\-a rm countries, and 
occasionally introduced into Brita in. 

Setaria 'vert ie'illata , Betl u Y. Reflex Bristle-grass. 
An erect annual, one to two feet high. It is readil.Y distinguished 

from S. _glauca ::llld S . 'viridis by the 1'ejlexerZ teeth on the bristles. Some­
times met with as a weed of cultivation in England. 

Setaria viridis, Beauv. Green Bristle-grass. 
Very similar to S._glauc(t but with only 2- 3 bristles undel'each spihlet. 

The trallsverse wl'inkles a ll the outer palett are also much less disti nct . 
Introduced info Brita in and appears to be esta blished in some parL 

Spa1'til1Cl stricta, Sm. Cord-grass . 
A stiff erect perennial \\":ith creeping rhizomes. Leaves erect, 

mostly illl'olled. Culms from one to two feet high. The inflorescence 
consists of from two to foul' spike-like branches each three or four 
inches long. 8pikelets one-flowered, compressed, crect, a \\·nless, and 
sessile; situated on one side of the spike-like branches. Empty glumes 
very unequal, hairy. The inner pale a is longer than the outer one. 

Found all SOlll e of the salt marshes on the south and east coasts of 
England. 
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INDEX 

LIST OF SYNONnIS Al\T]) GLO.-'SARY OF TERHS 

Absolute weight of secds, 166, 17-* 
Acuminate-lnpcr-pointed 
Aente-sharply pointed 
Adaptations, U. 21, 22 
Adulterants, 16:3 
Acl,ent iti oliS ronts, 1 (F igs. 22,23) 
Agricllltur[1,1 Uses, 1;)3- 162 
Agropyrulll-\Vhea t ·grass 

callinllll1, ;')-1 (Figs. 28, :30) 
j1mCet.,n, 5-1 
"ep ens, 5 1 (]!'igs. :27,20) 

.d.groslis-Bcnt-grass, ii-1 
a'[ba, 5-1, 5li 
caninct, 56 (Fig. 36) 
palustris (Fig. ;H ) 
1"epens, 5-1 (Fig. :33 ) 
se/acea, 56 
Spicct-venti, 56 (Fig. 37) 
slolo'l1ljera. 5-1, lU, (Figs. 32, 3-1) 
vulguris, 56 (E'igs. 32, 35) 

.d.im-Hair-grass 
alpina., 188 
crespitosa, 56 (Figs. 10, :38, 3D, 40) 
canescens, 58 
caryopilyllea, 50 (Figs. 42, -13) 
jlexltOsa., .57, L40 (Figs. 4L, 42) 
l)rrecox, 59 

Air-spaces, 8 
Alopecurus-Foxtuil-grass 

agreslis, 6 1 (Figs. 46, 47, 48) 
al1Jinus, 188 
bulboSllS, 188 
fllints, 188 
r;enic1tiaius, 61 (Figs. -19, 50) 
pmtensis 50 135 (Fi"s. 9, 44, 45, 

46, i50)' 0 

Alpine i\{eadow-grass-Po<t alpina, 122 
A mmophil~1 lIrllndi"acea = P s(tlnma are -

nann 
Animal distribution of seeds, 22 
Annual ~feado \V-!! ra ss-Poa ann'1tCt, 122 
Antlto.l;(w/hllm-Yernal-grass 

oc/orcaUIII . liL, 138 (Figs. 51, 52) 
P ,.ifl ii, 6:1, 130 

.d.1)era Spica -ven ti = A'Jros/is Sp£ca-venti 
ArllllLtic _gras,es, 2i'i (Figs. 90, U O) 
.d.rrhenatlterum-Fa l,e Oat-[!rass 

ctvel!(lceUI/!, 63, I-tO (Figs: 53, 55) 
"" l'. r,1I Ib(',8 11 III , HI (Fi;!. 54) 

Ant/ulo P lzr(l'}m;/es, ti6 (Fi9:. ;)6) 

Auricl{'s-ear· likc projections ut tbe 
base of the len f-bladc, 10 (Fig. 13) 

A /lena-Oa t -gra~" as 
datior = A:rrh enatherll lli (/rcnacemn 
fatun , 73 (Figs. 60, 6:!) 
jlavesceus, 68, 1:30 (Figs. 57, 58) 
nuda (Figs. 14-. Iii ) 
j)l"CtlensisJ ';0 (Figs. 50, GI) 
puiJescens. 7:l 
8triyos(l . 74 

Awn, [1, bristle-like appendage or exten­
sion of t he palc(C, etc.; in cen'als 
known as the ., bt·arcl. " 14, 38 

Awned seeds, 3D 
Awnless Brome-Br01ll.U8 inennis, 141 
Awnless seeds. 46 
Awn-po in~. 38 (Figs. 88, 107) 
Axil-the upper angle form ed at the 

insertion of a lea f, bra-ncb, etc., 2 
Axis-the central line of any body; 

tbe central part snpporting a 
series of bra.nehes, etc., 14, 15, 
16 (Fig. 17) 

Barley-see Hordeum 
Barrcn-Bromc--BrO"lll''' s 8/prilis, 82 
Barren flowers, 65, 107 (Figs. 114, 116) 
Basal -awn, 38, 44 (Figs. 40, 41) 
Bearded Darnel-Lolium temulen ilt1n 
Bearded \Vheat -grass-Agropymm can i-

1l1t1n 

Bent-grass-Alllw/i8 sps. 54-56 
Biology, 18-22 
Blade of leaf, 6-11 
Blue Moor- grass-Sesleria crerulea 
Bowling greens, 178 
Bmchypodill1n-False Brome 

pinnatuln, 7(; (Fig. 64) 
8!1lvr1t·iculn, 7-t (Figs. 63, 66) 

Bracteoles, 14 
Bracts. 14 
Branching, 2, 3 
Bristle-like lea\yes, 33, 3-! 
Bristle Oat-A :'en(t strillosa 
Brl:za-Quaking-grass 

media, 77 (Figs. 65. 69) 
!n';nor, 78 

Brornus-Brome-grass, 79- 80 
arven.;is, 70 (Fi.9:s. 07. 68) 
asper, 85 (Figs. 77, 78) 
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Bron!1ts (eontd.) 
ere~tus , 84 (Fi~s . 75, 76) 
gigan/e1l8, 8.5 (Figs. 79, 80) 
inenn'is, 87, l±l (Fi!!s. 81, 82) 
madrilen.sis, ] 88 
ma:>:i1l11t8, 188 
mollis, 81 (Figs. 71, 72) 
raee'ln08US, 82 
Schraderi, 88, 142 (Fig. 83) 
sec(li'inlls, 80 (Figs. 70, 'lOa) 
stel' ilis, 82 (Figs. 73. 74) 
unioloides =B. Schmrleri 

Brown Bent-Agrosti, fCmina, 56 
Bushel wl'igl(t of seeds , 165, 175 

Ca.lwnagrostis-Small.reed 
Epigeio8, 89 (Fig. 84) 
la.neeola la , 90 (Fig. 84) 
.'11.1' icta, 9') 

Ca.nadian Blue.grass, 123, 160 
Can",ry·grass-Phalaris cana"iensis 
Caryopsis-the seed· like u·uit. of a grass 

(g rain) in which the thin pericarp 
is fused to the seed, 18 (Figs. 
20, 21) 

Onlabrosa tt(luatiea., 90 
Cat's·e(tr, 152 (Fig. 169) 
Cat's·ta.i1 gmss-Phleum 
Ceeidomyiu "ril ici, 137 
Chalk, species, 24 
Chewing's ]~escue, 151 
Chlorophyll , 21 
Ciliate-with a fringe of 1]1,ir'8 
Circular shoot sections, 5, 30-32 (Fig. 7) 
Classification according to floral cha-

racters, :14-38 
Classification based on vegetative 

clmracters, 28-34 
Classification of grass "seeds," 38-50 
Cleistoga.lllo11&-t erm app lied when pol­

lination ant! fertilisittion occu r 
before the flower's open, 22 

Onicu.s aruens is (Fig. l(5) 
Cock's ·foot-Dactylis glomera/a, 145 
Coleorhiza-sheath surrounding the 

radicle of thl' cm bryo (Figs. 
20, 22) 

Coloured sh eath~, 6 
Compar.'lti,e cost of seeds, 166 
Compresscd sboots, 5. 6, 30 (Fig. 6) 
Conduplicate-folded, 5, 6 (Fig. G) 
Convolute-rolled up, 5, 6 (Fig. 7) 
Cotyledon, 18 
Couch.grass-A yropyru'ln repens, 51 
Creeping Buttercup (Fig. 155) 
Creeping Fescue-l'est1Lca rubra genuina 
Creeping grasses, 2-4, 134 
Creeping Soft.gr8ss-Holcu8 ?/IoU'-.. , 108 
Creeping Thistle (Fig. 165) 
Crepis m:rens (Fig. 159) 

Crested Dog's ·tail-Gyno8urlls c·ristalu8 
Cross-ferti!isa tion, 22 
Cross-pollination, 22 
Culms, 2-4 (Fil's. 2- 1) 
Curled Dock (Fig. 151 ) 
Cylindricnl inflorescence. 35 (Fig. 46) 
Cylindrical shoot, 6 (Fig. 7) 
Cynodon Dacl!/lon, 90 
Oyn08"ru8-Dog'~.t,ail 

cristallls, 90. 14~ (Figs. S5, 86, 157) 
echinalns, 93 

Dactyl is glomera ta, 93, 14 5 (Figs. 87-89) 
Dltrnel-Loli1tm lemulentu111, 116 
Descha'lnlJsia c(£spitosa == A ·ira c(fJsp'itosa 
Deschampsia ffexlloEa =.4 i')'(l .f/e."C1tOSa 
Development of the turf, 170, 171, 181 
Digitar'ia hum.i}'ll.sa = Paniwin gla.b,·u1lt 
Digitari(! sangu.illaiis = Pa nicwn sunglti-

nale 
Digraphis anmdinneea., 95 (Figs. 90, (2) 
Disarticulation of " seeds," IG (Fig. 19) 
Dissemination, 22 
Distichous-in two oppo;; ite ranks on 

the axis 
Distribution of grasses, 23-28 
Distribution of seeds, 22 
Dorsal a.wn, 39, 42-44 (Figs. 55, 58) 
Downy Oat·grass-A,·e1Ia lJltbescens, 72 
Dry soils, 24, 172, 177 

E<trly H air-grass-dira prQ3COx, 59 
E ch:inochloa Orus.galli=Pall':cum Crus· 

galli, L., 188 
Effec t of manures on herbage. 18-1- 187 
Elymus arena,·jus. 97 (l~igs . ~9i , 93) 
Embryo, 18 (Fig. 20) 
Empty glul11cs, 14 (Fig. 18) 
Endosperm , 18 (Figs. 20. 2), 2-1, 25) 
Entire shcrtth, 5 (Fig. 6) 
Epithelia l layer, :W (Fig. 20) 
Ergot, 148 
Extra.vaginal shoots, 3 (Fig. 5) 

False Oat-Arrhenatherum arenaee lWi 
Fertilisation-the union of Ule nucleus 

of the pollen·tube with that of 
the egg· cell, 22 

Fe-sluca-Fescue Grasses, 99-104 
Q1·,tncl,;naeea, 99, 147 
duri1tswla, 102, 150 (Figs. 105, lOG) 
ela.tior, 99, 147 (Figs. 94, 95) 
gigantea, 100 
hele1'01Jhylla., 103, WI 
l'ittoral-is , 148 
loliacea. 100 
It'Iyurus . 100 (Figs. OS, (9) 
ovina, 101, 150 (]<'i/Zs. 100, 102) 
pmtensis, 100, 148 (Figs. 96, 97) 
rigida = Poa rigida, 
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F eslu.ca, (contd.) 
r1lbra, 1O~ 

val'. falla.e , 103, 151 (Fig. 108) 
val'. ge'llllinfl, 102, 103, 151 (Figs, 

06, 104, 107) 
sylmlic(l , 10-! (Fig. 109) 
tenll lJolia , 102, 150 (Figs. 101 , 103) 
1111 igl ll1ll,i8, 188 

Fibrous roots, 1, 2 (Fig. 1) 
Field BJ'omc-Bromlls a.r'Ven,~is, 79 
Fino B ent--Agrostis v111garis, 56 
FioJ'in-~,j most is alba 54 
Flat-ste ll1;;wd Meado'w-gJ'ass-Poa com­

pressct, 123 
Flon.ting Foxt.ail- Alopec'IIrll s gel/icll-

lat1tS, 61 
Floatin!! Sweet-g rass. Gi!lcrria jl1lilan8 
Floral eharactr r~. 12- 1;; , 34-38 
Flora l di agl'a lll (fig. 17 ) 
Floml oJ'gan~ . 12- 1+ (Fig . 16) 
.l!' low('J'. 12. 13 (Fig. 16) 
Flowering glllmc-the 0 11 t el' pa.]ea 
Flowering stem, 2---1 (Figs. 2---1. 137) 
Fl~-ing Bent- Jlolinia ererll/ea , 118 
Forget-me- not (Fig. 171 ) 
F onns of inA orcscenec, 1+, :3,1 
Forms of leaf-blades (Fig;. 12) 
F oxt.a il g rass- .d lo]Jecll'l'lt8 
Fromentn.l, l ·U 
Fruits of grasses, 16- 18 (Figs. 20, 21 ) 
Functions of awn.', 22 
Functions of lea ves, 21 

Garden lawns, 178, 179 
Ga.'tridi'Uln lendigerUIII . 188 
Genuineness of grass seeds, 163 
Germination, 18, 16~. 175 
Germination energy. 16!; 
Germination of maize (Figs. 22. :13) 
GeJ'm-sIH>ath, 20 (Fig. 20) 
Giant F eselle--F estuCfI gigantea, 100 
Girders, 7, 8 (Figs. 8, 9) 
Gla,brous-ft-ee from haiJ'S 
Glaucous-of a grey-green hue, usually 

cluo to a waxy bloom 
GIUlll CS, 14 (Fig. 18) 
Glyceria-Sweet -gm ss 

aq1lat-ira, 104 , 152 (Figs. 90, 110, 
HI) 

.fhl.ilans , 105 (Figs. 1l0, 112) 
Grain. 16-18 (Figs. 20, 21) 
Grazing, 183 
Grey Hair-grass- _:hra canescens, 58 

H abita t s, 23- 28 
H ai r-g rass-Aim, ;36-59 
H alophytes, 23 
H ard Fescue--Festltca dj,r'i'lt8c1de" 150 
H are's -tail-Lngur1ls 01'(l/'IlS, 189 
Hay, 182 

H ea t h Fabe-Bromc-Brach!lj)orliltll1 
pinnafun~, 76 

H eath-grass-Triodic, dec'/t1llbens, 132 
Hea tb -g rasse's, 2;') 
Hieraciu. m P ilosella (Fig. 173) 
H ierochloi! boreali8, 189 
Hispid-eovcred wi t h long stiff hairs 
H olws-Soft-gmss 

laualus . 106 (Figs. ll:l, 114) 
'/noll is. 108 (Figs. 115. 116) 

H oly.g!'a8s- H ierochloe, 189 
H01'lle1lm-Ba rk·y. 109 

1Ilaritim1l1l1 , III 
1II '11 rilllllll. 109 (Figs. 117, 11 8) 
1Jm tell se , III (Fig. 117) 
sylmliclIlIl, 112 

Hunga rian Forage Grass, 87, -1-11 
H ydl'Opbytcs, 23, 25 

Impurit ies of Grass-seeds, 1U3 (see a lso 
lIurle r each specieR in Chapter 
VnI) 

Inflorescence, 1::'- lij. 34- 38 
] ntcrnocle, 2 
Intra- vagina l shoots, 2 
Inyo111 tc-rolIl'u inwa rd, 
Ita lian R ye-gl'ass-Loli ttll1 illliicwn, 

155 

K ecled- llaving a ridge on the back 
like t he h 'el of a boat 

K eel of sh eath. ;, (Fi'" 6) 
.K entllckv Blu('-Qrass, 160 
K ey t o Seecls, 38-49 
Kncpd a wns (Figs. 52,55 a,nd fi8) 
Kneed stems (Fig. 49) 
K celeria cris/ala, 112 (Figs. 119. 1:?0) 

L(f(J1lI'U8 oWlllls-Hare's-tail, 189 
L a mina- tllc Jeaf·blade 
L~lIlccnlate-narrow a nd tapf'ring ltt 

both ('nds 
La]Jsana. C0l1l!111/.11 i8 (li'ig. 16:)) 
Lawn-mixtures, 178 
La wns, 179 
Lax-loose, the spikelets distinctly 

separated 
Leaf-blade- Lamina, 6- 11 
Leaf characters, 6-11 , 28- 34 
Leaf· sections (Figs. 8-ll ) 
Leaf-sheath , 4- (; 
Leaves, 4, 21 (Fig . 12) 
Leel'siet oryzoide8, 189 
Leguminosre, 169, 185. 186 
L ept'llrlls ,:ncuna/us, 189 
L eys, 176, J79 
Ligule, 10 (Fig. 13) 
Limest one grasses, 24 
Lin('al~lllanv times JOll!ler than broad, 

with parallel sides 
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Linea r-acuminate-linea r, bu t b pering 
t o n· long p oint at t he apex 

Linca r-acuto-linea r, but poin ted at 
t he apex 

L inear-Ianceola te-lincaJ', b ut t.apering 
at both ends 

Lodicules, 13, 14, 22 (Fig. 16) 
L olinln-Rre."rass 

i laliculn, ' 11 ;~ 15;'5 (Figs. 121, 122, 124 ) 
IJer enn e, ll::l , 152 (Fig. 121- 12:1 ) 
temuien l1lln, 11 6 (Figs. 121. 125) 
~colrlicum, 11 5. 156 

Lm uln cmnpest!'i" (Fig. 17;:;) 
Lyme-grass-Ev!JlIIll.' , 97 

Maize (F illS. 22 nnd 23 ) 
Manuring of g ra"s, I S4-187 
Ma riti me gra ses. 24 (l~ i ,!!" 91. 146) 
Marra m-grasS-P S(/ I11I11(/, 1:29 
Ma r" h -Bent- A rfrosl is )Jo/li.~ l ris, 55 
I\larsh.grasscs, :?;) 
1fat-grass-l'swnllla " rellaria, 129 
'\f eadow Barley- Hordew n /l/'il l en.'e , III 
'\Ieaoow FeRcue-P e,luco pralensis, 148 
_\ [!,arlow Foxta il-~-1lopecurt!8 prulensis 
.\Icadows, 27, 182 
Mechanical t issues-t issues composed of 

t hick-wn,Ued co Us amI suppor tin g 
wea ke r tissucs 

.Mel'ierc-Melick 
m l lal18, 116 (Figs. 12(;, 127) 
1,ni:1/ora . 11 8 (Pi,g. 127) 

Mcsophytes-plantsada pted to ord ina ry 
conditions afo; rcp:a rds Jll0isture 

M ibo1'(t '!;enw . 18!) 
~'[j dge -Fly. 137 
M 'iZ ill lll eJt'lls"m-~riU et ·gmss , 118 (Fig. 

12!) ) 
lIIixt uI'es of Beeck 161l- 179 
i\Ioist , oils. 2+, :2;;' 17~ . 177 
lllolini rt ererll/ea, 118 (Figs . 128, 130) 
Moor-grasses. 2;} 
Moor ~Iat-gra ss-S(lrd" 8 .;tr icla , 11. 9 
lIforp holog.v of fl ower. 12·- 14-
;VIorphology "f spik ckt. 14 
Motor· cf'lls. 8. 9, 21 (piC(s. 8- 10 ) 
Moun trtin Melick-Ai[elico 11I< lm1.' , 116 
Jliyosoli., an'ells is (Fig. 171 ) 

N akecl frll i ts. 17 , 18 
Nard us slr icla , 119 (Figs. 131, 132 ) 
Nervcs-minu te , cins On t he glull1es 

~nd palere 
N ew Zea.land R eed F escuc, 148 
Nipplcwort O"ig. 16:1 ) 
Ni t rogenous manurcs, 185 
Nodes, 2 (Fig. 2) 
Northem B oly-grass- Hierochloe borea­

lis, 189 
Number of seeds per g ra.mme, 174 

N um ber of seecls per pound , 174 
Nut ritive Ya lue, 13:3, 134, 182 

On t -grasse8-A ~e ll (t , (;8 
Obsolete--so m nch reduced as to he 

p ract ica l!y a bsen t 
Obtusc- blun t at t he a.pex 
Open pa njc]e-one in which the ,!!roup s 

of spiJ;clots nrc witlE' ly separated 
by the spreading :tl'l'ungpment 
of t he branches 

Orcha rcl -qrass, 14/\ 
Ova ry. 13 (Fig. lG) 
Ox -eye D aisy (Fig . 158) 

'Pa lea-{plu. Pnlero ). 14 (Piq'!. 17- 19) 
P anick . .L 5 ( Fig . . 1+, 4H, i 7, 87 ) 
P al1 iC!lm ( 8PO Selarill ). I sn 

('1'I18-(J(llii = EchinochZo," Crus ·qatli 
'lZobl'nlll, 189 
8(tIIgit illale. 189 

Parenchvma- t lll' Roft ceIJular ti ssuc 
ot· he rbaceous pa rts 

PaRtllrcs , 27, 177. IS:'! 
P edil.(rcc of seeds. 1 G8 
P erennial Oat-A ~'e11't 1)J'{! l e'l18 i s, 70 
P ericarp, 18 ( I?ig. 21) 
P hrlZaris-Canarv g J'a ~s 

fl I'11I1ri i 'll c!('ea . "2()~ 
ca nariensi8, 120 

Phlellll! 
aZpil1l1l11 , l21 
Qrenarinnl . L2:?, 
(/spern'lll, LDO 
B rehmeri , 1£'0 
w a le'll.se. 121. 1:, 7 (Figs. I3a, l a4) 

P hosphatic manlll'ing, I SG 
Photo-s vnthesis. 21 
Phm gmilee ('01(/, /II1I n i8 = _-1 i'/( I/do Phm(j­

miles. (\6 
P lantago 

m'i sla /a (Fig. 167) 
la nceolrlla (Fig. l(i(i ) 
R llgel i i (Fig. 168 \ 

Pl a~'in,g: gro llncl ~ , 17$ 
Phllnn[<" 18 (Fig . 20 ) 
P oa , 122- 120 

a /pilla, 122 (Fig. 135) 
anl1 /( (/ . 122, j ij8 (Figs. 136, 1.J.J) 
aqu(l l i ca = Glyceria a(jtuli i"{I . 104 
bulbosa., 123 
coml'l'e8sa . 123. 160 (F igs. 137, 138) 
dislnns, 124 
f lu ila.ns = Glyceria .I/ui lrl1l.' . lOG 
101'I:ac€(l , 190 
?nClI" il'i'lna., 125 
nemoralis, 125. ];'i9 (Figs. 139. 140) 
pra.lensi s. 1:27, Hi9 (Fig~ . 5, 8, 141 , 

142) 
'P1'oc'II1ILben s, H)O 
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Paa (contd.) 
rigida, 129 (Figs. 144, 145) 
trivialis, 129, 161 (Figs. 141, 143) 

Pollen, 22 
Pollina tion. 22 
Polygonuin P ersicaria, 149 
Polypogon-Beard-grass, 190 

li t.to-ralis, 190 
m01!speliensis, 191 

Polentilla mOl1spel£ensis (Fig. 171 ) 
Productivity (relative), 175 
Protandrolls-when t he pollen is ma·-

ture before the s tigma of the 
sa me fl ower is ready for pollina ­
tion, 22 

Proterogynous-t erm appl ied to a flower 
in which the stigma is receptive 
before the pollen of the same 
flower is ma t ure. 22 

Pmnella vulgaris (Fig. 170) 
Psamma arena.,.£a, 129 (Figs. 91 , 146, 

147) 
Pu bcsccnt---hairy 
Purchase of grass seeds, 162- 168 
Purity of seeds, 163, 175 (see also undc r' 

each spec ies in Chapter VIII) 
Putt ing greens, 1 i 8 

Quaking-grass-B-riza" 77, 78 
Quantities of seed to sow, 173, 174, li5 

R acem e, 1.5 
RaehiUa, l() (Fig: 10) 
R achis of spikelet, 16 (Figs. 18, 19) 
Radicle, 18 (Fig. 20) 
R ammcul'l/.s "ep ens (Fil!. J 5,~) 
Rat's-ta il F escue-Pestltcct Jl1yw 'us, 100 
" R eal Value" of Seed, 166, 17i> 
Heed Canary-grass-Digrapli is arUll-

dinacea , 95 
Rhizomes, 3. 4, 51 (Figs. 5, 33, 146) 
Rib-grass-Planla!Jo lanceolata (Fig. 166) 
R.ibs, 7, S (Figs. 9- 11 ) 
Ridges, 7, S 
R oot-ca p (Fig. 20) 
Root- sbeath (Fig. 20 ) 
R oots, 1, 2, 20 (Fi!(s. 1, 22, n) 
R.oug h-stalked Meadow-grass-Poa tri-

vial'is, 129, 161 
R.udimenta ry flo wers (Figs. 114, 116) 
R umex acelosa. (Fig. 152) 

aceiosella (Figs. 153, 154) 
r.rispus (Fig. 151) 

R ye-grass-Lolium, 113- 116 

Sand-b inders. 129 (Fi!!. 146) 
Sand species, 24 
Scab rid-rough to the touc h 
Sclerenchyma-thick -walled t.i ssne, 4, 

7, S (Figs. 4, 10, 11) 

Scu tellum, IS 
Sea,·side grasses, 24 (Figs. 91, 146) 
Secund-turned to one side, one-sided 
Seed-bed, I SO 
Seed-mixtures, 168-179 
Seed -prices, 166 
Seed prociuction, 16S. Sec a lso Chapter 

VIII 
Seeds of grasses, 16-18 (natural size, 

Fig. 26) 
Seed sta.ti stics, 174-
Self-heal (Fig. 170) 
Semi-aquatic grasses, 25 
Seminal roots, 20 
Serrula te-bearing minute tooth-like 

asperities 
Sesleria ccemlea, 131 (Fig. 148) 
Sessi le-wit hout a stalk. situa ted di­

rectly on the axis 
Setaceous-bristle-like 
S etarifl , 101 

glauca, 191 
vertic'illata , 191 
viridi~ , 191 

Sexual organs, 12- 14 (Fig. 16) 
Shade-grasses, 25, 26 
Shapes of leaves. 1('1 (Fig. 12) 
Shapes of shoots, 5, 6 
Sheath, 4-6 
Sheep's Fescne-P estucfI. ovina, 101, 150 
Sheep's Sorrel (Figs. 153, 154) 
Sherardia arvensis (Fig. 172) 
SiIk~' Bcnt-grass-Agrostis SlJica-ve'l1ti 
Silvery Hair-grass-A'ira caryophyllea 
Slender Foxta,il- Alopecnms agrest.s 
Small Recd-Crdamagroshs, 89, 90 
Soft Eromc-B1'Oums moll'is, 81 
So ft -grass-HolclIs, 106, lOS 
Sowjni! gra s se('ds, ISO, l SI 
Sowthistle (Fil2s. lul, 162, 1(3) 
Sparlina str ict(/-Cord-grass, 191 
Specificat ion of seed- mixtures, 172 
Spikate infiorf'seence, 15, :14, 35 (Fig. 

121) 
Spike, J 5 (Figs. 27. 28, 117, I'll , 122) 
Spikelet, 12. 14 (Figs. 15, IS, 19) 
Spike-like panicle. 35 (Fig. 46) 
Split sheatb, 5 (Fig. 7 ) 
Squirrel-t ~il p:.nl.ss- FIon leullL mrHiti­

mum , 111 
Stamcns, 1 :~, 22 (Fig. 16) 
Staminate-a flower haying stamens 

but n o oval'\'. see Holcus 
Starch gra,ins, 39 (Figs. 24, 25) 
Stems, 2--4 (Figs. 2, 3) 
Stigma,s. 13.22 (Fig. 16) 
Stolons, 3, 4 
Stomata, 8, 21 
StruO'gle for exist ence, 171 , IS4 
Sub-~essile-alrn ost sessile 
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Sub-terminal awn, 39, 41 (Figs_ 68, 
70 0" 72 ) 

Sweet Vernal-grass--4'ntho.'ral1lhum odo­
ra/ul1!, 61, 138 

Tall Fescue-Festuca eir,tior sub-sp . 
o,mndino,cea , 99, 147 

Taper-pointed pa lea, 45 (F ig. 8:3) 
Temporal'Y pastul'CS, 172, 176 
Terminal a.wn, :38, 39-4l 
T esta, l 8 (Fig. 2 1) 
Tillering, 20 
Timot,hy-Phle1ll1! pm/eli se, 121, I 5i 
Transpiration, 21 
1'ransver~e sections of lea.\·e~ (Fir'S. 

8- 11 ) 
Triodit, (leculllbel!s-H eath-gra ss, 132 

(Fi.g. 149 ) 
Trisetwl! flavescens = A. rena .Ita vescens 
Tufted Hair·gra~s-Aim c(£spi/osa, 56 
Twistcd awns (Figs_ 52,5.5) 
Twitch-a common t erm. a'l)plied to 

se veral troublesome creeping 
weed· grasses belonging to the 
genera Agropyrum , Agrosl'is, etc. 

Typos of inflorescence, 14, 15. 34 
Typcs of seed-mixtures, 176-179 

Upright Brom e--B r011!1tS eree/us, 84 

Vagabond species, 23, 26 
Vascular bundles, 4, 7-8 (Figs. 3. 4, 8-.11) 
Vegetative orga ns, 1-11 , 28-34 

Veins, 7, 8 
Vel' atile--sl1spended so as to turn 

freely 
Vitality of speds, 164, 165 
Vivipa'rous grasses, 101. (Fig. 100) 
Vulpia, sec F e.sluca 

'Wall Bariey-lforde!Un murill1un, 109 
""Vavy Hail' .grass-Aimjle;mo8a, 57 
Web-a t uft of minute wooliy bail'S 

attnchco. to t h" b ase of th" 
palcffi (Figs. 1:38, H2, U 3) 

Weed seeds, 163, 16-! (see a lso Hilder 
cacl\ spcoies in Chapter IHI ) 

Weight of 1000 seeds, 174 
Wes tcrnwolths Grass, 156 
Whea,t-grass-Agropyrwn 
Whor!·g;rass-Calabrosn 
Wild Oat~A renn failla, 73 
WQoelllariey- Hordew n syl rrltiru'ln, 112 
Wood FaIse-Bl'ouw-BruchYI'0diu.m . yl· 

t:U.tiCll.m., 7-1 
Wood:'\{caelow.grass-Poanemorahs,159 
Wooel J\IeJick-.Jlelica uniflora, US 
Wood rush (Fig. 175) 

Xerophytes-plants adapted to dry 
situations, 21 

Yellow Oat·grass-Au na jla.vescell s, 139 
Yellow Ra,ttlo (Fig. 156) 
Yielding; capacity , 133, 1 i 5 
Y ol'hhiro Fog-Holcu8 lanatus, 106 

C,DlnlUDGE: T>HIXT ED BY J . B . I~E '-\ CE, )[. _L , AT THE t: xrn~ n Sl1' \: I']IES~. 
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