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SEEDS HANDBOOK FOR AGRICULTURE, 
HORTICULTURE AND FORESTRY 

With a key for the identification of the important 

agricultural seeds 

by 

Prof. Dr. Dr. h.c. and Prof. Dr. Dr. h.e. 

Walther Brouwen Adolf Stahlin 

Preface 

Although the trade in corn seeds alone comes to some hundred 

million DM every year in Germany. until now there has not been 

any major book available which deals with the morphology and 

definition of seeds and fruits. Our"Agricultural Seed-Handbook," 

published in 1927, is long out of print. We hope therefore, that 

this seed handbook completely covers the subject; it contains the 

important types of agricultural, horticulture and forestry corn 

seeds, which are for sale in ordinary districts. Moreover, most 

corn-seeds in the market are enumerated and described. 

We have recorded our seed collection over one year. The desired 

material has been placed at our disposal by a large number of 

botanical gardens in Europe as well as from seed Companies, all 

of which deserve our gratitude. 

Our description includes only the completely grown seeds, because 

the development of seeds and fruits is variable every year and 

their shape depends on the degree of ripening. The exact 
description is more difficult than it might appear. It is 

generally known to every specialist, that the most rapid and sure 

determination results from comparing the natural product. This 

undeniable fact was raised by C. Berdemann and O. Nieser before 

the last war. The collection of seeds in the Governmental Institute 

for Applied Botany in Hamburg, which contains about 800 seeds, 

was arranged wrongly. The collection of seeds and fruits is a 

laborious and tedious matter, which is of little interest. 
For that reason, extensive seed collections are only encountered 

accordingly, apart from those in the seed control stations. 

Good figures for all plants were found to be reproduced in every 

floristic publieation, but those of seeds are rare. It is 

astonishing to note the general lack of knowledge among corn-seed 
sellers, as well as corn-seeds buyers. Only relatively few 
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agriculturers, horticulturers and forestry keepers are able to 

judge the gemiüneness of their purchases. Of course, not everyone 

shoulü be expected to know about every seed, just as no individual 

can know every plant. Nevertheless it is worthnoting that the 

knowledge about meadow-plants is remarkably better now than it 

was 30 years ago, which has solved many problems in the agriculture 

of green plants. From a better knowledge about corn seed, generally 

one can expect better economic progress. The best statutes 

concerning the trade in corn seeds lose their objective if the 

prerequisite-namely, knowledge about corn-seeds is lacking. 

In the second part of our publication, we have rated the 

identification key for most agricultural seeds and their 

accompanying herbal forms, as we have done also for the horticulture 

and forestry corn-seeds. All the mentioned seeds are supplemented 

by a figure, through which their identification becomes easier. 

The identification key is arranged according to the known metl.od 

of Scheneil - Fitochen, Flora of Germany. The sign or line (-) 

after the number on the left side of each page are appositions, 

from which one only is correct in the identified seed. The number 

on the right side of the page after the striking sign should be 

followed along the left side until the seed is identified. The 

number mentioned immediately after the name of the seed indicates 

the number under which the seed has been described in the first 

chapter. We acknowledge the work done by Mrs Margrete Lentert 

( née Vollmer) who has done the diagrams under our supervision. 

After some consideration, since our diagrams were represented as 
a photograph or as a drawing, we decided to draw the diagrams. 

The photograph is of course more life-like, but the drawing 

emphasizes the characteristics more clearly. Colored diagrams were 
excluded from the beginning due to higher costs, and also because 

they are of value only with higher magnification. A uniform 

magnification for all figures is not used. The scale is noted 

respectively beside the figure. The letters a, b, c below the 

figure indicate either a different representation of the same 

seed, or a restitution of fruit and seed. In the text we do not 

refer to these differences, because we assume that through their 

size they can be easily differentiated. The figures in the text 
are marked by a special sign . after the name. The numbers of 
the figure is identical with the number, under which the concerned 

seed is described in the text. 

The sequence of families is arranged alphabitically not according 
to the system of botany. The same is used for class and species 

of each family. Although the significance of the system is not in 
question, yet identification is easier by these means. According 

to the nomenclature we have agreed with the usage after R. Mansfeld 

in Fern and Blossoning Plants of the German Empire, G. Fischer, 

Jena, 1940 and after L.N. Bailey Manual of Cultivated Plants, 

Macmillan company, New York, 1949. While we have written the 
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scientific name of the class in capital letters, we have written 

the name of the species in small letters. From the book on German 

plants, which gives numerous names for one class, we have mentioned 

only the most important. The same applies to the English names, 

which are italicized. The geographic relation declares only an 

approximate presentation on the distribution of the class. 

Cordial thanks are extended to Mrs. L. Phillip, who helped us 

with the description of granulated legumes, and Mr. Dr. 

C. Schrimpf for that of the Cereal species. 

Our thanks are also due to the German Agricultural Society, which 

gave us the opportunity to publish this work. Special thank is 

extended to Mr. Dr. Lais and Dr. Schneider, who gave us their total 
support. 

In spite of all the efforts expended in such an extensive work as 

the present one, mistakes and gaps cannot be avoided. We are always 

grateful for help in correcting them. 

Mohenheim, January 1955 

Walther Brouwer Adolf Stahlin 
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FRUIT AND SEED 

The Fruit 

The organs of blossom for the structure of fruit can be referred to, 

with the exception of stamens as well as adjacent parts. For 

example, the blossom-axle or perianth or even front and upper 

carpels may take part in the fruit core. Frequently, different 

organs near to the blossom share in the dissemination of the fruit. 

By fruit, according to Beck V. Menagetta (Handbook of Natural 

Science 2nd Ed. Vol IV, p. 402, Jena) we mean all the metamorphosed 

organs of the plant, which enclose the seeds until maturation, 

then disseminate separate from the seed. Normally the fertilization 
precedes the formation of the fruit. But in an asexual way embryos 
can originate in the placentae, and their further development also 

stimulate the formation of the fruit. Such behavior is known as 

apomixis. 

In the fruit, the pericarp and the seed (semen) can be differentiated. 
The pericarp, which surrounds the germ, can be of different shapes. 

After successful fertilization, the hilum and most of the rest of 

the blossom parts (Pistil, Calyx, perianth) dry off, to the extent 
that they are not important in the dissemination of the fruit. The 
ovary will be a fruit. In order to make a place for the growing 
germs, the cells of the pericarp multiply and increase in size, 
thus forming the fruit core. In the mature pericarp, two or three 

layers can be differentiated; the exocarp, the endocarp (the inner 
epidermis of the pericarp) and the mesocarp, which is found 
between the two other layers and is formed from vascular bundles 
leading to the parenchyma. The hard or stone tissue (Sclerocarpium) 

originates from the pericarp at maturity i.e compact, from 
sclerotic structures, mechanical tissue, or the soft tissue or 

fruit pulp (Sarcacarpium) i.e. a soft, not woody parenchyma, which 
contains the fluids and nutritive substances, or also a dry layer 

(xerocarpium) i.e dry, empty cellular layers. Generally the 
sclerocarp is only formed when the pericarp takes charge of germ 

protection, and only if it is lined with a thin germ busk (nut). 
The sarcacarp is formed in the pulpy fruits, whereby the germ 

-is furnished with a compact germ busk (berry). 

Moreover, different changes can occur on the surface of the fruit, 
eg. formation of hairs, setas, prickles etc. 

To date, there is no generally recognized classification of fruits 
in a fruit. system. To the extent that these are established, they 

manifest great differences. The followings are the most important 
fruit forms: 

I Fruits of Angiospermae 

1- Single fruits 

A. Secede fruits 

B. Disseminated or dehiscent fruits 
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2- Collective fruit (syncarp) 
3- Fruit conjunctions 

II. Fruits and fruit-like seeds of Gymnospermae 
1- Fruits of Gymnospermae 

2- Fruit-like seeds of Gymnospermae. 

Fruits of Angiospermae 

1- Single fruits 

A- Secede fruits (Fructus secedentes) 

a) Indehiscent fruit (fructus indehiscens). The indehiscent 
fruits are formed from one or more carpels and are mostly one- 

seeded. They do not open at maturity, and fall off, as a separate 

disseminating unit. They are enclosed in all or parts of the 

pericarp. 

aa) The nut (Nux) is one-seeded (Fig. I, 1,2). The seed 
lies freely inside the closed perisperm or seed-case. The pericarp 

is leathery, woody, hard - usually the hardness of bone - and 

fragile. The shape of the nut is manifold. Different transitions - 

flat to spherical and to longitudinally stretched forms occur; 

commonly, the fruit appears round (Fig. I, 3) or one-sided and 
winged, or with dorsal or diagonal wings. Also, appendages are 

common. Villous, crinite (Fig I, 4), prickly, spiny fruits occur 
- those with a barb; sometimes, the pistil remains, hardens and 
serves for dissemination by animals and wind. Commonly, the pistil 

will be metamorphosed to a feather-like appendix (eg. Anemone spp. 

Likewise, the upper carpels and the metamorphosed perianth are 

commonly connected with the fruit (Fig. I, 5). The calyx is 

sometimes metamorphosed to a spring carolla or to wing. Likewise, 

the bracts may appear to be in contact with the nut; e.g., the 

bracts unite with the carex and form + distended utricle, its 

tip ends with two tines. Sometimes the bracts surrounding the 

small nut are provided with crenatures & tines. Also, we find 

the union of the nut with a deck squama and two bracts. At the 
base of the nut in other species a + woody calyx (cupula) is 
formed as in the fruit of oak - the acorn (glans). The calyx 

shows a scaly axle organ, which has differently shaped squamas. 

The nut fruit can be found, for example, in the Boraginaceae, 

cheuopodiaceae, Polygonaceae, Ranunculaceae, cyperaceae and 
others. 

bb) Achene or small nut (Fig. I, 6). In this, the testa 
and the pericarp are fused together. It is considered as a sub- 

class of the nut. The achene commonly has a hairy calyx (pappus) 

and forms a perianth, which can be of different shapes (Fig. I, 

7,8); it appears as single or double hair crown, has a shape of 

pinnate hairs or barb, or also as a crown or squama. 
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Diagram 1 Diagram 2 Diagram 3 Diagram 4 

Fig. 1 

Diagram 1. Nut of corylus avellana (after Strasburger) 
a = site of cleavage 

Diagram 2. Nut of corylus avellana, diagrammatic long section 

(after Strasburger) P = pericarp W = bundles leading 

to the ovaries. 3 = rudimentary ovary, t = seed husk 

c = nuclear lamina r = Hypocatyl. 

Diagram 3. Winged nut from Betula sp. (Handbook of Nutural 

Science) : i 
Diagram 4. Crinite fruit from Anemone nemorosa longitudinal 

section (after Hegi). 

Frequently, the upper end of achene is elongated in a + long 

beak, which bears a parachute-like pappus. Some fruits are 

differently grooved a provided with prickles or hooks, while 
others are winged. Achenes are well-developed in compositae, 

Dipsacaceae, etc. 

cc) Another subclass of indehiscent fruits is the karyapse, i.e, 

permanent grass fruits (Fig. 1, 9). The testa is fused with 
pericarp and the latter is usually fused also with the glumes. 

The pericarp is mambranous. The one-seeded indehiscent fruits 

is usually enveloped totally by the uprer and lower glumes, which 
fall down together with the fruit after maturation. In relatively 

few species, the fruit falls from the glume after maturation - 

(eg. rye, corn). The glumes commonly bear a + long, smooth or 
rough awns, which represent the elongated floret. The karyopse 

is the fruit of Gramineae. 

dd) The stone fruit (Drupa) is single-seeded (Fig. 1, 10). The 
pericarp is composed of a pulpy, juicy external part (Bxocarp) 
and a compact. and hard internal part, which is known.as the stone 

(putamen). The typical form of stone fruits (chery, plum, walnut, 
etc.) is composed of a fruit membrane, which usually contains 

one seed, or inexceptional cases two seeds (phillipine of 
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hazelnut, almond). The exocarp may be thick, pulpy, juicy (plum, 
peach), it may also be unpalatable, containing tannin (walenut) 
or it may be very thin and dry (almond). The stones of the fruit 
take different shapes. Their wall is hard and woody (peach, cherry) 
or parchment-like, and thin (apple, pear). In the Pomoideae, the 
fruit stone is surrounded by an endo - and mesocarp and by several 
cores (Antrum). ; 

The multiple leafy stone fruits contain one or even two to nine 
or more stones. 

ee) The Berry (Bacca). In contrast to the stone fruits, the whole 
fruit pulp (pericarp), which is formed from meso- and endocarp, 
is pulpy, juicy, pappy orspongy (Fig. I, 11,12). The fruit pulp 
of wine berry, gooseberry, red-currant etc. is especially rich 
in sugar. The exacarp is usually delicate :( Cucumis, Solanum, 
Lycopersicon Ribes, Vaccinium, Vitis) and thin; however, sometimes 
it forms a sort of rind with external parts of the mesocarp. 
This rind may have a firmer property (eg pumpkin). In the orange, 

- lemon and others, the spongy pericarp encloses the numerous fruit 
divisions, which are filled with juicy fruit pulp. 

N, 
NE 

Diagram 5 Diagram 6 Diagram 7 Diagram 8 

Fig. 1 

Diagram 5 Nut with flying squama from cappinus betulus 
(Handbook of Natural science) 
Achene from Helianthus annuus (after Strasburger) 
Achene with pappus from Lactuca virosa (after 

Diagram 6 
Diagram 7 

Strasburger) 
Diagram 8 = Achene with pinnate pappus of Valeriana dioica (after Handbook of Natural Science). 
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b) The segmented fruit (Monocarpium) is one fruit 

formed from a petal, which breaks down diagonally into several 

one-seeded segments. The pericarp is hard and dry: These include: 

aa) The loment (Lomentum) 

bb) The crasped (Craspedium) 

aa) In the loment all segments are of the same shape 

(Fig. II, 1), irrespective of the bottom segment and the last 

fixed one. If no seeds are formed in one segment, then it remains 

flat and smaller than the others. The shape of the segments is 

changeable. Some appear spherical or barrel-shaped (Sarredella), 

while others are horseshoe-shaped (horseshoe clover) or crescent- 
shaped, commonly, appendages are present in the form of setas, 

prickles or hooks. The last fixed segment shows, not infrequently, 

a spiny or hooked pistil (Serradella) or a peculiar wing. 

bb) In the crasped, the fruit breaks down diagonally 

into one-seeded parts, which fall out from the remaining envelope 

(Replum), which is formed from ventral & dosal suture (eg Mimosa 
fae TL, 2)) 

Prickles or hooks appear as appendages on the replum. 

ec) The brittle or fragile fruits (Mericarpuim) consist of 
two or rarely more, petals. They break down into one-seeded 

parts, which represents parts of petals. One differentiates: 

aa) The closet (Eremus) 

bb) The segmented pod (Bilomentum) 

aa) In the closet every petal is divided by a false 
septum into two small one- -seeded nuts (closets), or the petals 

are split up by a + transverse constrictions is to several 

closets, which lie in two to three superimposed layers 
(eg Nolanaceae). Usually four closets are present, rarely two 

or more than four. The surface is of different shapes: warty, 

setiform, barbed, excavated, reticular. Cups or wings with 

serrated or with hooked edges are formed through the widening 
of the closet borders. 

Very commonly, the calyx remains and establishes different ways 

for dessimination. 
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Diagram 9 Diagram 10 Diagram 11 Diagram 12 

Fig. 1 

Diagram 9 = Caryopse from Triticum aestivum, longitudinal 
section (after Nowack-Optiz). k = embryo, 
m = endosperm, n = alveolar layer. 

Diagram 10= Stone fruit of Prunus avium, longitudinal section 

(after Strasburger) 
Diagram 11= Berry of Ribes grossularia (Handbook of Natural 

science) 
Diagram 12= Berry of Ribers grossularia, transverse section 

(Handbook of Natural Science). 

bb) The segmented pod breaks down transversaly into 

one-seeded closed segments, which represent the sections of two 

petals. They appear only in Cruciferae (eg Raphanus, cakile, 

Rapistrum). 

d) The dehiscent fruit (Schizocarpium) consists of two or 

more (20-50) carpels (Fig. II, 5, 6, 7, 8). They break down into 
isolated carpels; commonly, a central pile remains - the fruit 

bearer or fruit holder (carpophorum) from which the dehiscent 
fruits are detached. The dehiscent fruits are mostly one-seeded. 
The detachment occurs either by the breaking of the syncarpium 

in isolated nuts (eg. Galuim, Euphorbia), or a Central pile 

remains over (eg. Geraniaceae, Umbelliferae, Acer). 

Appendages are common. Formation of wings occurs (eg. maple), 

in which there is a + bigger wing on the dorsal surface of each 

dehiscent fruit. 

The surface varies in shape: reticulated, excavated, provided 

with setas and prickles or with hair tufts. 

Dehiscent fruit is found particularly in the Umbelliferae and 
Rubiaceae. It is designated as a double achene or suspended 

fruit. The detachment of the one-seeded dehiscent fruits occurs 

mostly from a central pile, which divides in a descending 

manner. The central pile may also be absent (eg. Bifora, Galuim). 

10 
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Diagram 1 Diagram 2 

Diagram 4 Diagram 5 

Fig. 2 

Diagram 1: Loment of Ornithopus sativus (after Strasburger) 

Diagram 2: Surrounding capsule of Mimosa pudica (after 
Handbook of natural Science) 

Diagram 3: Brittle fruit with closets of Borago officinalis 
(Handbook of Natural Science). 

Diagram 4: Pods of Raphanus raphanistrum (Handbook of Natural 
Science). 

Diagram 5: Dihiscent fruit of Galuim aparine (after Hegi). 

B- Disseminating Fruits (Fructus disseminates) are those which 
open so that the seeds disseminate separately. According to the 
number of carpels and the type of dissemination we can 
differentiate: 

a) Follicular fruits (Follicarpuim) 
aa) The follicle (folliculus) 
bb) The capsules (Legumen) 
cc) The lalinated pod (stomatocarpuim) 
dd) The utricle ped (Utriculus) 

b) Capsular fruit (Capsula) 
aa) The fissured capsule 
bb) The operculated capsule 
cc) The pored capsule 
dd) The utricle capsule. 

a) The follicular fruit (Fig. III, 1,2) consists only of one 
carpel, which opens out from itself, allowing the seeds to 
dessiminate. This includes: 
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aa) The follicle. It is mostly oval. (eg. Caltha) or 
elongated (eg. Asclepiadaceae), commonly flattened laterally 

and relatively short. It opens with a fissure through one part 

or along the whole length. The fissure is found at the ventral 

suture (Sutura dorsalis). 

The pericarp is usually dry, cuticular or leathery, rarely 

pulpy or juicy. The follicle is one-celled and mostly contains 

numerous seeds, which after opening lie at the periphery of the 

follicle (eg. Delphinium). Rarely, the follicle contains only 
one seed (eg. Illicuim, Magnolia). 

bb) The capsules (Fig. III, 3.4.5.6) develops also 
from one carpel. It opens through the whole length at the dorsal 

and ventral suture. It is usually one-celled. The size of the 

capsule differs, usually according to the number and size of 

seeds inside it. Its shape is elongated, ellipsoid, * compressed, 

winged, distended, straight, curved, spiral, or of other shapes. 

At maturation it opens from itself, from the tip towards the 

base at the dorsal and ventral sutures. 

Diagram 6 Diagram 7 Diagram 8 

Diagram 6: Dehiscent fruit with central pile of Geranium sp. 

(after Strasburger) 
Diagram 7: Double achenes of Carum carvi (after Hegi) 

Diagram 8: Dehiscent fruit of Malva silvestris (after 

Strasburger). 

Sometimes, only the upper part of the capsule splits, sometimes 
it breaks off suddenly or the clacks rolls and throws the seeds 

outside. At the time of maturation the pericarp is usually 

cuticular and dry. By a secondary partition or by a grooved 

wrinkle of the dorsal suture, the capsule is divided into two 
parts. 

12 
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Appendages are common. Beak, hook, hairs, setas are often 

encountered. 

Small capsules fall down together with the calyx, through which 

the mechanism of dissemination is supported; mostly, the tips of 

the calyx are feathery or the calyx is distended and metamorphosed 

to a winged calyx. 

The capsule is the typical fruit form of most of the leguminosae 
and prateaceae. 

cc) The labiated pod is a monocarpium, which bursts 

diagonally with a fissure, whereby the dry pericarp either opens 

at the labiate (eg. Jeffersonia of the Berberidaceae), or the 

upper part is thrown as an operculum (eg., Leontice sp. of the 
Same family). 

dd) The utricle pod (Fig. II, 7) opens irregularly. 
Sometimes the pericarp cracks irregularly in a downward direction 

between the sutures, whereby two clacks may develop (Epimeduim) 

or it ruptures with perforations at the tip (Epimedium), or it 
opens with unequal clacks. 

Diagram 1 Diagram 2 Diagram 3 Diagram 4 

Diagram 5 Diagram 6 Diagram 7 

Fig. 3 
(Fig. continued on the following page) 13 
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Diagram 1: Follicular fruit of Delphinium consolida (Handbook of 

Natural Science) 
Diagram 2: Follicular fruit of Delphinuim consolida, diagramatic 

cross section (Handbook of Nat. Science) 

Diagram 3: Capsule of Pisum sativum (after Hegi) 

Diagram 4: Winged capsule of Lotus tetragonolobus (Handbook of 

Nat. Science) 
Diagram 5: Helical twisted capsule of Medicago denticulata, top 

view (Handbook of Nat. Science) 
Diagram 6: Helical twisted capsule of Medicago orbicularis, side 

5 view (Handbook of Nat. Science) 
Diagram 7: Utricle pod of Epimeduim alpinum (after Hegi). 

b) Capsular fruit is formed from a syncarpium, which opens in 

different manners. After opening the capsular fruit can be devided 

as follows: 

aa) In the fissured capsule (Capsula, Fig, IV, 1) the 
ovary is formed from two or more carpels. According to the number 

of divisions, they are noted as, one, two or multiple-locus. 

A one- mono-locus capsule can be found in Orchis, Viola, primula, 

a two-locus in verbascum, gentiana, a three-locus in Libium, iris 

etc, four-locus in Oenothera, Euonymus, a five-locus in Oxalis, 

Impatiens, Rhododendron, and a six locus in Aristolachia. The 

division is not always complete; sometimes it occurs through 
placental proliferation. Thus the capsule of cruciferae becomes 

a two-locus capsule by a placental septum. In the papaver, the 
mono-locus capsule is not completely divided by segmented 

projecting placentae. 

The pericarp at maturation is usually dry and, leathery; rarely 

pulpy and juicy. 

The capsule opens longitudinally by a fissure, and cracks into 

two or more clacks (valvae), which separate totally from each 

other or separate after a short distance.~If the detachment 

occurs at the base, the capsule breaks totally into clacks, 

which fall off after the dissemination of seeds. If the clacks 

are detached slightly downwards, so that the opening is incomplete, 

the capsule opens and shows times corresponds to the number of 

carpels (Karpelle), from which the avary originates. According 

to the art of cracking the capsules are divided into: 

aa 1) Fissured locus (C. loculicida), when every division 
“opens at the dorsal suture with a fissure (Fig. IV, 2) eg. viola. 

aa 2) Septi-fragile (C. septifraga), when they crack at 
the septum, whereby the fissure can lie more to the inside, so 

that the central pile remains with the axillary placentae and 
the internal parts of the septum (Fig. IV, 3), as in some 

Ericaceae, or the septum breaks at the external wall, as in 

many Bignoniaceae (Fig. IV, 4). 
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Diagram 1 Diagram 2 Diagram 3 Diagram 4 

Fig. 4 

Diagram 1: Fissured capsule of Fritillaria imperialis 

Handbook of Nat. Science) 
Diagram 2: Transverse section of fissured locus capsule, 

diagrammatic (Handbook of Nat. Science) 
Diagram 3 & 4: Transverse section of septi-fragile capsule, 

diagrammatic (After Handbook of Nat. Science) 

aa 3) Septi-fissured (C. septicida), when the carpels 
break and crack at the suture, so that the septa become separated 

(Fig. IV, 5) eg., in Hypericum, Digitalis. 

aa 4) Ventri-fissured (C. venticida), when the carpels 
open at the ventral suture. This occurs in two ways. 

a) By a fissure, through which the placentae become divided (one- 
called Capsule) (Fig. IV, 6) eg., Gentiana, and capsular pod 
(Fig. IV, 7) eg Calchicum, Dictamnus, Helleboms, Saxifraga) ; 

B) By two fissures, which separate the undivided placentae from 

the clacks. Thereby the placentae form a central pile (Fig. IV, 8), 
which are detached with the seeds from the clacks (e.g., 

Apacynaceae). If the placentae are marginal, then the pod will 

be formed (Siliqua, Fig. V, 1). This originates from two carpels 
with two clacks, which are separated from the remained septum. 

A false septum may be present between the placental casement 
(Replum). The pod become two-locus. The seeds are fixed at 
both sides of the septum. The fruits are opened at maturation, 
at both sutures and in an upward direction. The two fissures 

separate the placental casement from the clacks; between 
them, the false septum is stretched. If the pod is short, 

the length is not more than three times the width, and is called 

a small pod. (Silicula, Dig. V, 2, 3). Usually the ped is 
compressed laterally and has flat or arched clacks. Sometimes the 

clacks are rolled quickly in an upward direction and thus cause 
the seeds to face outwards. Moreover, there are pods, by which 
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the frames are narrow and the clacks at the dorsal surface are 

edged or winged. Appendages are rare. This includes most of 

Cruciferae. 

aa 5) Double fissured (C. biscida). The capsule breaks 

in combination of different manners of opening. A fissured- 

locus and septi-fragile en nr way. can be found eg. in Epilolium, 

Erica, Tecoma, also in Datura ‘Fig. V, 4). To this belongs the 

capsule of Impatiens, in which the detached clacks roll quickly, 

separate themselves from the broken central pile and force the 

seeds to the outside (Fig. V, 5). The locus and septum division 

are found (Fig. V. 6) in numerous Scrophulariaceae and Rubiaceae 
etc., as are septi-fissured and septi-fragile in Rhododendron. 

bb) Another special case is the operculated capsule 

(Pyxiduim) i.e., the formed capsule, which breaks with a sharp 
and transversally cut operculum. It originates from two or more 

carpels. It is mono- or multi-locus. Usually the pericarp is thin 

and dry. 

ON = JH 
Qe ,r S 
Diagram 5 Diagram 6 Diagram 7 Diagram 8 

Fig. & 

Diagram 5: Transverse section of septi-fissured capsule, 

diagrammatic (Handbook of Nat. Science) 

Diagram 6 & 7: Transverse section of ventri-fissured capsule, 

diagrammatic (Handbook of Nat. Science) 

Diagram 8: Transverse section of a fragile-placental capsule 

(Handbook of Nat. Science). 

Mono-locus: Amaranthus, Angallis et (Fig. V, 7) two locus; 
Hyoscyamus plantago etc. Multi-locus, Lecythis etc. 

cc) In the pored capsule (C. forata) the opening occurs 
in the pericarp of the numerous carpels ovaries at specific parts, 

at which originate sharp circular + small holes, through which 
the seeds disseminate. ad 

16 
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Diagram 

Diagram 

Diagram 

Diagram 

Diagram 

Diagram 

Diagram 

Diagram 1 Diagram 2 Diagram 3 

Diagram 4 Diagram 5 Diagram 6 Diagram 7 

dis 

2: 

She, 

Fig. 5 

Pod of Cheiranthus cheiri (Handbook of Nat. Science) 
Small pod of Lunaria annua (Handbook of Nat. Science) 

Small pod of Capsella bursa-postoris (Handbook of Nat. 
Science) 2 
Transverse section of fissured locus and septi-fissured 

capsule, diagrammatic (Handbook of Nat. Science) 
Exploded capsule of Impatiens balsamina (Handbook of 
Nat. Science) — 
Transverse section of a fissured-locus and septi- 

fissured capsule, diagrammatic (Handbook of Nat. Science) 

Operculated capsule of Angallis arvensis (Handbook of 
Nat. Science), 

17 
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Rarely, one pore only is present. The pores or holes originate 

in different ways at particular parts. Accordingly, many different 

forms can be differentiated: 

Papaver-capsule (Fig. VI 1,2) 
Reseda-capsule (Fig. VI, 3) 
Campanula-capsule (Fig. VI, 4) 
Antirrhinum-capsule (Fig. VI, 5) 
Ecballium-capsule (Fig. VI, 6) etc. 

dd) The utricle capsule (Sacellus, C. rumpens) opens 

irregularly. Either the capsular wall breaks totally into irregular 

pieces (eg. chenopodium etc.), or the capsular wall falls out 

irregularly between the ribbed core nerves (eg. Jussiena and 

Onagraceae) or the pericarp laterates in thread-like parts (eg. 

Illecebrum). Rarely, the juicy pericarp explodes as in Cyclanthera 

exploding. 

Appendages occur relatively rarely in capsular fruits. More 

commonly, the calyx remains on the capsule at maturation or serves 

as a shaker for the seeds (eg. Hyoscyamus and numerous 
Scorphulariaceae). Wings are found on the capsule; prickles, 

spiny continuation can be also found (eg. Aesculus, Datura). 

Diagram 3 Diagram 4 | Diagram 5 Diagram 6 

Fig. 6 

(Fig. continued on the following page) 
18 
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Diagram 1: Pored capsule of papaver species (After Hegi) 

Diagram 2: Pored capsule of papaver species transverse section 

\After Hegi) 
Diagram 3: Pored capsule of Reseda odorata (Handbook of Natural 

Science) 
Diagram 4: Pored capsule of Campanula rapunculoides (Handbook 

of Natural Science) 
Diagram 5: Pored capsule of Antirrhinum maius (Handbook of 

Natural Science) 
Diagram 6: Exploded capsule of Ecballium elaterium (Handbook of 

Natural Science). 

2- Collective Fruits (syncarp) (Fructus connati) 

In the collective fruits, single fruits or syncarps of two or 

four blossoms coalesce with the pericarp, to become a dissemination 

unit. According to the characteristics of the single fruit one 

can differentiate besides the rarely present collective 

disseminating fruit, the following: 

A- The collective berry 

B- The collective stone-fruit. 

A. The collective berry (Bacca connata) is formed by the 
coalescence of two or more berries (Fig. VII, 1). The simplest 

form is found in the double berries (Bibacca) eg., that of Lonicera, 

where the fusion of both berries is complete, so that an almost 

spherical berry is formed. The fruit pulp may increase in the 

presence of appendages, eg., in Ananas (pineapple). 

B. In the collective stone-fruits (Drupae connata, Fig. VII, 2), 
two or more stone-fruits of one or more blossoms coalesce with 

the pericarp and form a dissemination unit. In raspberries and 

blackberries, the single stone-fruits coalesce into a collective 

fruit, which become separated from the plant without cleavage. 

Although the wall of the stone in the apple fruit is parchment-like 

and thin, the sklerenchymnester are considered as a transition 

to the hard stone of pears 

3- Fruit conjunction (Fructus conjuncti) 

In these, the fruits of one or more blossoms are detached from 

the plant with remaining appendages (axial parts, perianth, upper 

carpels), which act as a self-supporting propagation unit. One 
may differentiate: 

A- Nut conjunction 
B- Berry conjunction 

C- Stonefruit conjuction 

19 
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A. Nut conjunction (Nuces conjunctae) are formed by means of 

pulpy or dry appendages. In the first one, the nuts of the 

single blossom are supported from the blossom base (hypanthium), 

which become pulpy. The beads of genus Rosa stand free in the 

cavity of the cupshaped blossom base (haw Pig. Vitis, 1,2), 

Diagram 1 Diagram 2 Diagram 3 

Fig. 7 

Diagram 1: Double berry of Lonicera xylosteum (After Hegi) 
Diagram 2: Collective stone-fruit of Rubus species (After 

Handbook of Natural Science) 
Diagram 3: Multi-Carpels stone-fruit of Malus silvestris, 

diagrammatic longitudinal section (After Strasburger). 

In strawberry, the blossom base becomes arched and Cone-shaped 

and forms a sweet fruit pulp; on their surface, the individual 

heads stick (Fig. VIII, 3,4). The beads of numerous blossoms 
are also supported by pulpy appendages. In the fig fruit (Syconium), 

the pulpy inflorescence axle forms a cavity in which the beads 
are enclosed. In the mulberry (Morus), the beads are enclosed in the 
perianth leaves, which form a sweet fruit-pulp (Bis. VEL. J5):.- The 

perianths are + compact and coalexe with each other, forming the 

complete deciduous mulberry. 
The same applies to dry nut conjunction, in which the nuts of 
each individual blossom or numerous blossoms are united by dry 

axle organs or petals. To this belongs, for example, the nut 

conjunction of lime blossom (Tilia), which is provided with 

a bearing leaf, which acts as a wing (flying apparatus) 

(Fig. VIII,6). It can be also the squama sheath, which unites 
the nuts of several blossoms. To this belong, eg., the nuts 

of copper beech (Fig. VIII, 7) and chestnut (castanea), which 
is enclosed by a prickly calyx; moreover, this includes the 
fruit conjunction of burdock (Xanthium), in which the top 

squamas fuse and usually enclose two nuts. 
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B- Berry conjunction (Baccae conjunctae) is rare. Here, the pulpy 

hypanthium surrounds many multiple-seeded parts (eg., by 

Eupomatiaceae from New Guinea and Eastern Australia). 

C- Stone fruit conjunction (Durpae conjunctae) is also rare. The 

wigtree (Rhus cotinus (Fig. VIII, 8)) possesses blossom panicles; 
its twigs are elongated and bear stone fruit as in the dehiscent 

fruits, which retain pinnate hairs. 

II Fruits and Fruit-like seeds of Gymnospermae 

1- Fruits of Gymnospermae 

The most common fruit of Gymnospermae is the fruit of the hop 
(Conus (Fig. IX, 1) which originates from numerous screw-shaped, 
oppositely arranged or angular squamas. On the upper and lower 

Side or in the axle, these show winged or unwinged seeds, eg. 

coniferae. The size of the cone varies widely. 

Diagram 1 Diagram 2 Diagram 3 Diagram 4 Diagram 5 

Fig. 8 
- 

Diagram 1: Pulpy nut conjunction (haw) of Rosa species 

(Handbook of Natural Science) 
Diagram 2: Pulpy nut conjunction of Rosa species diagrammatic 

(After Strasburger) 
Diagram 3: Pulpy nut conjunction of Fragaria vesca (Handbook 

of Natural Science) 
Diagram 4: Pulpy nut conjunction of Fragaria vesca (After 

Strasburger) 

3 : Berry-like fruit conjunction of Morus alba 
(Handbook of Natural Science). 

Diagram 

The smallest are hardly 3 mm in size, while the largest have 

weigh more than 1 kg. The squamas of the cone are covered in 
a domed manner, or their ends become thickened after pallination 
and then remain closed until maturation, during which they are 

closed and lie densely. The closure is accelerated by matches 
or hair formation. The cones open after the drying of tissue 
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parts of the squamas, which become highly contracted. They break 

off from each other; the seeds become free and slip from the 

attached calyx. In the straight cone-secede the squamas fall down 

from the spindle. 

Also for secede fruits, a woody calyx may be formed. The cones- 

secede are tightly closed. The seeds become free through the 

gnawing of various animals. 

Through appendages the herry cone (Galbulus) originates 

characteristic for instance, for Juniperus. Here, the carpels 

coalesce after pollination, become pulpy and form the berry 

Ee s4IX, 2): 

2. Fruit-like seeds of Gymnospermae 

In many Gymnospermae, the seed becomes fruit-iike. The similarity 
of such seeds is increased through the formation of pulpy 

accessories. In Taxus (Fig. IX, 3) the small nut-shaped seed 
is surrounded by a cup, which corresponds to the Arillus. 

The stone-fruits are similar to the. seeds of Gniko, cycas and 

others. Here the seed-case (pericarpium) is differentiated to 
a pulpy outer mantle, which corresponds to that of the fruit 

pulp of the stone fruit (exotesta), in an internal woody stony 
layer (Mesotrsta, that corresponds to the pernel of the stone- 

fruit) and in a delicate, more internal layer (Endotesta), which 
surrounds the nucleus and is like a testa. 

Diagram 6 Diagram 7 Diagram 8 

Fig. 8 

(Fig. continued on the following page) 22 
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Diagram 6: Nut conjunction with supporting leaf as a wing of 

Tilia platyphyllos 

Diagram 7: Fruit conjunction through squamaus sheath of Fagus 

silvatica (Handbook of Natural Science) 
Diagram 8: Stone fruit-conjunction (part) of Rhus cotinus 

(after Hegi). 

The Seed 

The seed (semen) serves for normal reproduction and represents 

the not yet developed plant. Its most important part is the embryo, 
which with the endosperm forms the seed kernel. It is surrounded 

by the testa or seed case. The seed is connected to the embryo 

by the funicle (Funiculus). 

The embryo can be formed in different ways. There is a -ve 
correlation between the embryo and the endosperm i.e., the 

greater the size of the embryo, the smaller the size of the 

endosperm and vice versa. The embryo lies either in the endosperm 

or close to it (Fig. X, 1). 

The endosperm is utilised by the embryo during germination. It 
is a storage tissue for reserve materials, through which the 

embryo is nourished. It contains starch, albumen, oil, fat, and 

cellulose and accordingly it is floury, fatty, oily, pulpy, 
sometimes also + slimy, hard or horny. In exceptional cases, 

a nutritive tissue is developed from the nucleus, this is known 

as the perisperm, eg. cardamon, Muskat nut, cornrade, pepper, 

Melde etc (Fig. X, 2). 

The embryo (Fig. X, 3, 4, 5) is composed at its lower end, the 

hypocatyl (Radicula), in the upper part it bears plumula and 
the Catyledons. 

Diagram 1 Diagram 2 Diagram 3 

Fig. 9 

(Fig. continued on the following page) 
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Diagram 1: Cone of Pinus species (Handbook of Natural Science) 

Diagram 2: Berry cone of Juniperus communis, cross-section 

(Handbook of Natural Science) 
Diagram 3: Fruit-like seed with seed mantle of Taxus baccata 

(Handbook of Natural Science). 

Diagram 1 Diagram 2 

Fig. 10 

Diagram 1: Fruit of Polygonum lapathifolium with endosperm, 

longitudinal-section (Handbook of Natural Science) 

Diagram 2: Seed of Agrostemma githago with perisperm, longitudinal 

section (Handbook of Natural Science). 
P = perisperm (Seed-case). 

The first piercing part over the cotyledons is known as the 

epicotyl, under which one finds the axle part, the hypocotyl 

piercing part. In the mono-cotyledonary plants, only one 

Cotyledon is present. 

The Cotyledons are laminated; they may swell up strongly and 

then replace the endosperm (Leguminosae (Fig. X, 3)). 

All seeds in which the cotyledons are highly developed germinate 

quickly, because here the embryo has already reached a high 

degree of independence. Such is the situation in the seeds of 

numerous grasses and legumes, but also in other species, 

especially aquatic plants. If hard testa are not developed for 

the protection of the embryo and endosperm, then the seeds will 
be incapable of experiencing a break for rest. On the other hand, 

in hard testa or hard pericarp, the seed may lie in dormancy 

for several years. 

According to the position of the hypocotyl relative to the 
Cotyledons, it is classified as a lateral-, dorsal-, or wrinkled 

rooty embryo and these differences are used for the classification 

of cruciferae. The variable shape of the cotyledons is also used 
Hor that purpose. (Fig. XI, 1, 2,.3, A). 
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Diagram 3 Diagram 4 Diagram 5 

Fig. 10 

Diagram 3: Seed of Phaseolus coccineus (after Rauh). Bisected 

embryo; Co = Cotyledons, P = Primary leaces, 

E = Epicotyl Hy = Hypocotyl W = root appendix. 
Diagram 4: Seed of Ricinus communis, medial longitudinal section 

(after Rauh) Sa = Seed envelope, N = Nutritive tissue 
Co = Cotyledons, Hy = Hypocotyl N = root appendix 

C = Caruncle 
Diagram 5: Seed of Ricinus communis, transversal longitudinal 

section (After Rauh) Sa = Seed envelope, N = nutritive 
tissue, Co = Cotyledons, Hy = Hypocotyl, W = root 

appendix, C = Caruncle. 

Diagram 1 Diagram 2 Diagram 3 Diagram 4 

Fig. 11 

Diagram 1: Place of radicle to the Catyledons. Lateral rooty 

embryo of Arabis (Handbook of Natural Science) 
: W = root 4 

Diagram 2: Place of radicle to the Catyledons. Dorsal rooty 

embryo of Alliaria (Handbook of Natural Science) 

W = root : 

(Continued on the following page) 

25 



MH. VP oa | Aull at a 

a, Nesust oa ir sa 40 



Diagram 3: Peace cf radicle to the Cotyledons. Wrinkled rooty 

embryo of Sinapis (Handbook of Natural Science) 

W = root 

Diagram 4: Place of radicle to the Cotyledons. Curled embryo 

of Bunias. 

The funicle or umblical cord (Funiculus) establishes the 

connection between a mother individual and plumula, which are = 

provided with nutritive material. It usually ends at the base of 
the ovule, the chalaza. As a dry tissue end, the umblical cord 

has no significance for mature seeds. The umblical cord is 

sometimes very long, eg. in Cruciferae, Magnalia, Cucurbitaceae; 

the seed attached to the fruit sometimes vibrates on the long 

funicle, backwards and forwards. Rarely, it is absent. 

The testa (seed-case) (Testa) is formed from the integuments 

of ovule. Its external features are extremely manifold. It is 
differently formed, but always in such a way that it can give 

protection to the enclosed, delicate parts. The following 

remarkable points must be considered, which also play a role for 

differentiation (Fig. XII, 1. 2. 3). 

Hilum is identified as the point where the seed separates itself 
from the umblical cord or, when the latter is absent, from the 

placentae. It is the point of detachment of the conductible 

bundle, which supplies the seed with nutritive material. It is 
usually of different colors, lighter or darker than the testa 

and always lusterless. The shape of the hilum varies greatly: 

small, dot-like, streak-like, straight, elongated, oval, circular, 

arrow-shaped, etc. Mostly it is surrounded by remarkably colored 

spot (hilum spot, Macula-hilaris) as in the case of some legumes 
or the horse chestnut. In the curved seeds sometimes it runs 

around the seed (vicia), sometimes it is also covered by wart- 
like rudimentary parts of the funicle (Dolichos, Phaseolus etc). 

It lies either raised or depressed on the surface and it is found 

either at the apex or base, or within the ventral surface. 

The germ aperture or seed aperture (Cicatricula) corresponds to 
the micropyle. It is hardly seen in most seeds and only appears 

in a few seeds as a dot-like depression (eg. Vicia). The root tip 

of the germ is always found below it. Not uncommonly, one finds 

at the micropyle hypertrophic growths, which lead to a protuberance 
which is known as the seed weal (caruncle) or aperature tubercle 
(eg. Euphorbiaceae, polygalaceae). The Seed suture, hilum streaks 

(Raphe) appears externally as a narrow, elongated weal, thinner 
streaks, rind, or is known through different coloration. 
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Diagram 1 Diagram 2 Diagram 3 

Fig. 12 

Diagram 1: Seed of Phaseolus Coccineus. Broad side (After Rauh). 

R = Raphe, Hi = Hilum, W = root appendix 

Diagram 2: Seed of Phasealus coccineus, narrow side (after Rauh) 

R = Raphe, Hi = Hilum W = root appendix 

Diagram 3: Seed of Ricinus Communis, ventral side (After Rauh ) 

R = Raphe, C = Caruncle. 

The conductible bundle coming from the funicle takes its course 

in the suture of the seed. The vascular bundles do not pass out 

from the hilum directly to the seed, but pass for a short distance 

under the testa, and then pass to the interior branch. 

The point where the raphe ends is called the chalaza; it is 

usually known by a small papillary eminence on the testa. 

The testa is covered by a cuticle in most cases, with the 
exception of the hilum. Their cellular walls are commonly corked 

up and compact. Only when the seed is enclosed permanently in 

a hard pericarp does the testa remain thin and membranous (eg. 

Compositae, Gamineae, Umbelliferae). Pigments are stored in the 

cells of the inner epidermis (Pigment layer). In other seeds, 
the cells are provided with quick slimy and swollen inspissated 
layer (Brassica, Linum, Plantago etc). Highly crusty testas, which 

give good protection to the endosperm, have the leguminosae, 

Malvaceae etc. 

The characteristic external surface of the seed is determined 

through the external cellular layers. It can be smooth, ribbed, 
streaked, edged, winged, furrowed, wrinkled, excavated, reticular, 

nodulated, dotted, prickled, net-veiny, delicate and filthy 
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crinite, totally pilose, squamous, lusterless, or glossy, colored 

or not, one-colored or variegated, pulpy or dry, thick or thin, 

leathery or corked, strong or hard. 

Appendages are commonly found in the seed. Sometimes, they form 

a pulpy hook around the seed - the so-called seed mantel (Arillus), 
which is rich with sugars and other nutritive material (eg. Taxus 

Fig. IX, 3). Also, one finds in some seeds an appendix at different 

points, which is rich in oil and protein and serves for carrying 

off seeds by ants (the so-called Mymekochorie) (eg. viola). 

A caruncle may originate at the micropyle (Caruncula eg. 

Euphorbia), a crista at the raphe (eg. Asarum, Catha, Helleborus), 
on funicle a thread caruncle (Strophiolum eg. Chelidonium). 

Heterokarpie means the apjrearance of different types of fruits 

on the same plant. They appear at types of fruits on the same 

plant. They appear at the same inflorescence or in a plant, in 

which the fruits of different inflorescences deviate in their 

form. 

At the same inflorescence they occur especially by the compositae 

and Umbelliferae and they are influenced by their location in 

the inflorescence. Frequently, the lamellar blossoms are winged 

or provided with a pappus, while it is not the same in the 
marginal blossoms. In the Umbelliferae the peripheral fruits 

are provided sometimes with a fertile inner dehiscent fruit and 

a sterile or weakly developed outer diluscent fruit, while the 

central fruits are normal. 

On the contrary, Heterocarpia are found rarely in different 

inflorescence. 

Geocarpie is a peculiar phenomenon - the blossoms near to the 

soil reach the stage of seed formation after their young fruits 

are pushed down from above in the soil or they are pulled from 

down towards the soil. By the ground nut (Arachis) the funicles 
become curved in a downward direction after fertilization, become 

elongated and bury the young fruit in the soil, where it reaches 

maturity. In Plantago cretica, the fertilized blossom bud attains 

its end by laying down the inflorescence stalk in the soil; in 

Cyclamae the fruit is pulled spirally together by rolling the 
pedicles in the soil, where it hibernates. The pedicle grows 

to the outside again after maturation. 

Means of dissemination of Fruits & Seeds 

The most important factors for propagation are wind, water and 

animals. They apply to fruits and also to seeds. : 
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A. Anemochoria is dissemination by wind. It is found after 

preparations, which lowers the speed of drop and facilitates 

the propagation by wind. Such fruits are provided with a feathery 

calyx or pappus, which act as a parachute (compositae, Valeriana- 

ceae (Fig. 1, 7,8) in disc-like appendices with the central 
position of the seed, or rotating parachute, ccming to the fruit 

for help (Ulme, Birke et (Fig. 1, 3) or numerous wings are present 

on the fruit (Rhabarber, Polygonum etc). The one-sided winged 
seeds of many conifers (spruce, scots pine etc (Fig. XII, 4)) or 
the fruits of maple show a propeller effect. Also, the upper 

glume on the fruit stalk of the limetree has a similar effect. 

Due to the hairs which are on the fruit or on the seed (eg. cotton 

(Fig. XII, 5)) and also due to the distended perianth all around 
the fruit, the specific gravity is decreased. Also, the small 

size of the seed devours dissemination by the wind. A special 

adaptation to dissemination by wind may be found in the so-called 

tap runners. Here the fruits (Fig. III 5,6) or the whole plant 
(eg. Kochia) take a spherical shape, so that they can be easily 

rolled over the soil. For that reason, the individual seeds 

fall successively from the fruit to the outside (Medicago etc). 

B. Hydrochoria. Dissemination by water is of less value than 

that by wind. Spongy and corky tissues may raise the swimming 

capacity, eg. in Beta. Because most of the seeds and fruits float 

on water for a long time, they can be washed away by the 

movement of water, thus settling far from their origin place on 

the bank. 

C. Zoochoria. Zoochoria dissemination occurs by means of animals 
in different ways: 

a) The fruits and seeds which are provided with look-like or 

prickly appendices on the surface, remain in the coat of animals 

or stick to the clothes of human beings and will be carried off 

further. Fruits settle in other parts of the world through the 

wool trade, commonly over the ocean. The socalled wool burdocks 
(Medicago spp.) defile the wool of sheep badly and reduce its 

quality. Tipsy of fruits pierce the skin of animals or the mucus 

membranes, where they cause inflammations. They fall down 

occaSionally (Epizoochore species). 
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Diagram 1: Unilateral winged seed non Pinus sp. (Handbook of 

Natural Science) 
Diagram 2: Long hairy (Crinite) seed of Gossypium herbaceum 

long section (After Engler-Prant). 

b) Commonly, seeds & fruits are carried off by animals 

buried to serve later on as a stock. Rodents collect fruits and 

lose some of them during transport (Synzoochore species). Also, 

ants take over dissemination (Myrmekochore species). These seeds 

have an appendix (Elaioson) which is rich in starch & fat and 

serves as nutrition for ants (chelidonium, Viola, Lamium etc). 

ce) Berry fruits, stone fruits or seeds with pulpy seed 

mantles are consumed by animals, which digest only the juicy 

part. The hard part, "pericarp," is eliminated intact far from 

its production place in the excretion (Endozoochore types), eg., 

mistletoe, which is propagated by birds. 

D. Anthropochoria. Numerous seeds and fruits are propagated by 
human beings consciously (cultivated plants) or unconsciously 

(inaddity). They are spread as cultivated plants or in packed 
commercial goods and they are especially found in the surroundings 

of railway stations. Either they disappear quickly from their 

new location or they become naturalized. 

E. Autochoria. Finally, the autochore species should also be 

mentioned. We understand by these that such fruits disseminate 
their seeds independently for a short distance. We differentiate 

here the dry and juicy centrifugal fruits. In the dry fruits, 

the stalks are bent over by grazing animals without detaching of 
the fruit from the plant. By flinging back, the fruit or seeds 

are forced to the outside (eg. Aretium, Setaria and others). The 
seeds fly out by the spiral- or circular - shaped volution of 

Carpels or clacks (Lathyrus, Lupinus etc.). Or by drying, the 
carpels become near to each other and press out the seeds, which 

are compressed to the outside (Euphorbia, vial). If such fruits 

are provided with awn, they are burried automatically under 

changeable conditions of dryness and wells (Stripa, Erodium). 

In the juicy centrifugal fruits the extrusion of seeds occur 
due to strong juice in flux at maturation. Through unequal 

extention, stretching of tissues occur. After maturation, 

a light pressure is quite enough to produce breaking of the 

sutures. Consequently the clacks roll in a special manner, during 

which the seeds become forced to the outside (eg. Impatiens). 

The seeds of unexpelled berry fruits eg. of Ecballium, are 

sprinkled outside through a hole, which occurs by failing down. 

Brig. .VEs. 6). 
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Identification Key 

In the key, for the sake of simplicity, the fruit form is always 

marked with the seed. Only in case of special description of the 

type, the fruit has been differentiated from the seed. In the key, 
the most important agricultural types only are presented, with 

the exception of the known cereal fruits, to the point where it 

is not important to differentiate between them. To understand the 

key, we want to note the following points. Size and shape of 
seeds and fruits vary according to the possibilities for their 
formation in the plant; also, the surface color differs according 

to maturity and age. For this reason, it was important to represent 

each family according to convenience in different groups or 

classes. 

In group I (small seeds) are those seeds which have a diameter 

of less than 1 mm. Their shape is accordingly hard to identify. 
If their size exceeds the limit, they are mentioned again in other 

groups. . 

In group II (Flat seeds) belong those seeds whose breadth is 

at least double their thickness. Their shape is disc-like and can 
be symmetric or asymmetric. Their shape may be: circular, crescent, 

avoid, auriform, kidney shaped, heart shaped, pear shaped, oval, 

elliptical, angular. Some of the seeds are winged while others 

are not, and are with or without tip. 

In group III (Planacouvea seeds) belong those which are concave 

or excavated on one side, and on the other side are arched. Their 

contour is spherical, elleptical, oval or crescent; the seeds may be 

found winged or not winged beaked or not. Their shape is + semi- 

circular or spherical calotte or skull cap-shaped, or in some 

circumstances, bowl-shaped. a 

To group IV (elongated seeds) belong the seeds whose length is 
double their breadth. Their shape is cylindrical, rod-shaped, 

spindle like wedge-shaped, straight or + curved to horseshoe- 

shaped, at one end with a beak or with a diagonally trimmed 

summit, on which there is a centrally-located uvular or pappus 

or corolla; the other end is almost also + diagonally trimmed. 

Or, the seeds may be shorter and broader; their shape is thick - 

cylindrical, pyramid-like, blunt conical, + trimmed ovoid, short 

spindle-shaped. The seeds are transversally trimmed at one end 

and at the summit have uvula, pappus, fimbriscalyx a with coralla; 
they may be also beaked or awned. 

To group V (oval seeds with longitudinal groove) belongs to seeds 

which have the shape: 
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a) + ovoid to almost spherical, angular to almost rhombic and 
their hypocotyl is interrupted through apparently clear groove. 
b) Heart-shaped, kidney-shaped, bean-shaped + spherical with 
+ deep notch or indentation. ; 

In group VI (oval to spherical seeds without groove or edge) are 
those classes of seeds, which have öval, ovoid, elliptical, spherical 
shape without prominent edges; eventually a tumor-like structure 
is found at the hilum (caruncula, Elaiosom). 

In group VII (angular seeds) are the seeds which are always 
covered and edged. They are. angular, spherical, oval, wedge- 
shaped axe-shaped, lense-shaped, disc-shaped, barrel-shaped, 
eylindrical or like an orange-slice, polyhedral, + irregularly 
angular to cubical. They may have spikes, tines, Setas, pointed 
caylx, fimbris calyx or wooly hairs or they originate from 
a scleranthus. 

To group VII B belong the triangular and three-facet seeds. 

In group VII C are seeds, which have arched dorsal surface and 
a domed ventral surface. 

To group VIII (Glumaceous seeds) belong the seeds of Graminae, 
which are easily known from their awns. 

The numbers after the species name are identical with those in 
the described part. 
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6. 

Key for the identification of groups 

Seed smaller than 1 mm ceccceccccsccrccccccccccccccesvee Group 

Seed bigger than 1 mm .cecceecereeeresecesrscsesesesece 

Disklike seed, breadth at least twice the thickness .. Group 

Seed differently cwccccccceccrcccccvccccccvreccccscscecce 

Planoconvex seed, one side - flat or + grooved, the other 

SITde CONVEX cc euslsisicic «ccc clelscielccecccecécccetcecscecscces GFOUp 

Seed differently ceccccccecccccccccccccccscccccccecsccece 

Seed elongated, rod-shaped, spindle-like, wedge-shaped, 

usually one end is blunt or pointed; 

a) The length at least twice the breadth 

b) Shorter and broader: thick-cylindrical, blunt pyramid- 

Shaped, + ovoid. „.ereeeneerereeneeneeeeeneenennnee. Group 

=ISeed different.Ly .. e/eie.ois © 6.010.015, 0 “a, .nhe e.= e-eleja.s 94.5166 6,0 nin,e 

Seed + oval in shape to angular and rhomboid; hypocotyl 

clearly interrupted or the seed is heart-shaped, kidney- 

shaped, bean-shaped, = circular with ar deep notch .... Group 

EuseedgditBerenthyieersseisieleieio ol asleie seine een eo onen eo ee nee 

Seed ovoid, oval, rounded to elliptical without 

OMe MeN EOP AST Ay sa sias.a.ninae se, ne nennen jan are GE OUP 

- Seed differently .„...........—.—..„C.„a„„. se... ..-.".e.ee....... 

7. Seed ovoid, oval, rounded with borders, axe-like, 

lenticular, disc-like, irregularly angular “oo... ...... Group 

or 3 borders and 3 surfaces .».....„ae.....—...„.„.„..„..eee.....: Group 

or dorsal surface convex, ventral surface + clearly 

COME Gio relakaloleualeres a ckenelsiekefeke rare lateleke:e.ekehsskeieralskate.sıe slsiarelaeje ereTerene Group 

- Seed enclened in husks .„o. .....„.„..e. 0, ve oe, eo 0090 0 0 00 0 Group 

III 

IV 

VII C 

VIII S 
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(2) 

Group I 

(Small Seeds) 

Seed tiny, not more than 0.4 mm in length......... 

Sced pie cer” than O's 5" mmr. u oes see's eas Se eb ee 8S 

SOc tLemey = See ‘a 2 sss os ete cate e's eo oe ee Be Se obs eee 

Speed HOTakIcney=Shaped sic s cis etc ass LAT ELLE eb ees 

Surface smooth, Chenopodium aristatum L.223 

Surface rough EEE eee betas ates oo. 

Seed irregularly angular, mostly membranous edges. 

Surface with straight raws of small tubercles. 

Juncus squarrosus L. 1186 

Surface with concentric raws of small facets or 

LUCE CLES “stele cre cae sie sheets bts eb eb et tes ee Ar ER ESSERE 

Surface with tubercles, dorsal surface straight, 

lateral sides flat, sharp angles, Viscaria vulgaris 

Bernh. 210 

Surface with facets, lateral sides arched ....ccecee 

Dorsal surface and lateral sides arched, Gypsophila 

muralis L. 179 

Lateral sides arched, dorsal surface straight, 

edges rounded, Arenaria serpyllifolia L.171. 

Seed with distinct large hilum at the apex, 

Mentha rotundifolia (L.) Huds. 1225 

Hilum unremarkable 

Seed with discontinued Ei a RE Ramo 

Seed without discontinued bypocotyl? RESTE ART 

Contour almost rounded, Chenopodium rulnum L. 232. 

Contour ovoid, to rectangular “onen 000000. 

Draba verna L. 687 

Draba spec. 

Surface smooth Corer ze Se Se Er See EEE 

Surface rough, excavated, reticulated or uneven.... 

In contour, thick ovoid, pointed on both ends, 

Juncus bufonius L. 1183 

Shape more elongated, irregular to edged, Juncus 

tenuis willd. 1187. 

10 

12 

13 
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13 

14 (1) 

Surface excavated, Orobanche minor Sm. 17h1 

Surface uneven, Saxifraga granulata L. 2233 

Surface reticulated, Gratiola officinalis L. 2272. 

Surface smooth, eventually weakly undulated, or 

distinguishably dotted - granulated ....seeeeeeees 

Surface not smooth, but reticular, excavated, 

uneven, warty, with prominent veins, honey- 

combed, diagonally grooved, sulcate or wrinkled... 

Surface glossy to highly glossy eeececeserecscesecs 

Surface lustreless weakly glossy cecceceesecesecece 

Seed three-edged cecccrccccccccccccceccvsccceccves 

Spinde-shaped, ovoid, oval or rounded cecceeeceevees 

Surface highly glossy, red brown, Rumex acetosella 

L. 1922. 

Surface glossy, yellowish-white, Scirpus silvaticus 

L. 784 

Seed with rounded Contour cecceccecerrccccecccsess 

Seed with spindle - to ovoid-shaped or elliptical 

contour ceocccrccccercccccccccrervcccscscccccscecvecces 

Surface glossy, seed spherical, Lotus uliginosus 

Schkuhr 1412. 

Surface glossy to highly glossy, seed lenticular... 

Surface enameled highly glossy, not dotted, sharp 

edged, Amaranthus albus L. 24. 

Surface’ finely dotted c.ccccvcccesvvevsscovncssceos 

Lateral surfaces clearly arched, Chenopodium 

polyspermum L. 230. 

Lateral surfaces more flattened... .cccccccccvccee 

Seed with sharp borders, surface red brown, 

Chenopodium glaucum L. 227 

seed waith) rounded) Cd Ges) "sie e.ein.o c.wcecciciccecicce eier eneee 

Hypocotyl clear to the middle, Chenopodium 

urbicum L. 233 

Hypocotyl is clear till 1/4, Chenopodium botrys 

L. 225. 

15 
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24 

31 

(18) 

(15) 

(30) 

Surface highly glossy ceecccccecercrccceccservevece 

Spindle-shaped Contour; both ends pointed, 

Illecebrum verticillatum L. 183. 

Ovoid or elliptical contour 

Elliptical contour, Jasione montana L. 152 

Ovoid contour, Amaranthus deflexus L. 26 

Seed with discontinued hypocotyl, Erysimum 

canescens Roth 690. 

Hypocotyl is not clearly discontinued .......cece 

Contom is thick coma-shaped, Lythrum salicaria 

LAed GAgeu 
BAAPELEANFEONLOUr Senna ele cis) s ce SE ele 0 sec ee 6 66 

Campanula rotundifolia L. 150 

Campanula spec. 

Hilum-situated in the middle of the flat ventral 

AMC Sis crate etslele e'eisie's ale stale silo oe cate nteta's a ste wba e's se ees 

Contour of seed nearly rounded to thick kidney- 

Shaped, black browns tr%% «3.2 skau4 sls. il 

Contour of seed oval to ellpitical, yellowish- 

BROWR MEHR ARE CET c's antes a's slew els seth e vise s 

Chenopodium aristatum L. 223 

Chenopodium polyspermum L. 230. 

Hilum darker, rounded, clearly interrupted, 

Veronica serpyllifolia L. 2335 

Hilum not darker or only slightly darker 

Veronica arvensis L. 2326 

Veronica peregrina L. 2333 

Veronica Verna L. 2340 

Seed with + clearly discontinued hypocotyl, 

the latter is very long or shorter than the 

COLYROCOIIS Heel a's Gatetates ee seen 

Hypocotyl not recognizable from outside ........ 

Seed three-edged .„............e.......„e..„.ce me. eeeeeee8 

Seed rod-like or ovoid to spherical ....:..ae.—.—..... 

25 

28 

29 

31 

32 

33 

34 

51 

36 

37 

38 

36 



fo 

my 

ees 

[a Ewe) 

” .u.. 

bo 

ER 

y > ee ot Tog 
ote = “ a8 9 7 27 712) 3 60) Sm er a8 

N ae , 
ar Bananen 

ER HEINE 

we BOS. LS 

T te fe feel te 

; ets tae cinta: Toys 

avid )f¢ ri besitos eas tw bese 

WO THOR aie Seema 

barr AOD LF Lasse la & soapy! 

wt 4 bes w) = Bade) 

ERA gd 

s 6m Ron 3 1 28 Yu 6 014,17 Eee 

Bol Ei; eLunsgaied ' 

‘sae slunagmad 

iF ert. 3 Lhe tar ort bo siphon SEH 

eer eee a Gh ee 

i i? a2 bebe vErsern 

ee eae ee eo oe ee 700m av ermeodd “sa 

ee RE Ee ee oe Pee oe 

Our - phases tqiee of bere hose 

ee * > cle v4 a“ > © do oe nw eel ar 

C20 oJ aensa ine mus 
BT =) sk meres via merkt 

ners er ak
pord ‘ 

ine ea it i be ae 

:ISP & 

yawns - 

os kart Bons Die 



37 

NY 

49 (44) 

Scirpus silvaticus L. 784. 

Scirpus radicans Schkuhr 783. 

+ sharp edge all around the seed, Lythrum 

hyssopifolia L. 1642. 

Edge not strolled about the EN EN 

Seed rod-like or elongated, ovoid to spindle- 

a NEE wie” SO 

Seedioroikiteo spherical <c<scceeeececcvncuvecesa 43 

Seed + rod-like 2oneeoeenneeeeeeeneneenn nennen nn 44 

Seed elongated ovoid to spindle-shaped .......-. 42 

Seed about 0.5-0.7 mm long, Gnaphalium 

uliginosum L. ‘12. 

Seed about 1 mm long, Gnaphaluim silvaticum L. 411 

Seed spindle-shaped, surface with white fuzz, 

Tilago arvensis L. 402. 

Seed + irregular in shape, + elongated or ovoid, 

Epilobuim angustifolium L. 1716. 

Spherical seed, Brassica elongata Ehrh. 649. 

Beri an emi ee cee Ge a el 

Hilum at the end of the ventral surface, is 

covered by the dorsal surface ceccescsccsecescece 45 

Hilum on the tip of the seed, can be distinguished 

PE OUT Bothenides 0.00 nennen eS 

Seed almost spherical, Thymus vulgarist L. 1287 

ween za6 

Seed with white hilum .»..—.........e..„...—.—..—.—. 0. CC e.e.es 47 

Flattened seed, ovoid e@eeeveeveeeeeeeeeeeeeee@ 

Seed without whitish hilum, Mentha pulegium L. 1224 

Black surface, Hedeoma pulegioides (L.) pers. 1206. 

Brown MuUrtace siegen een essen -Séeeees 4 

Seed bigger than 0.8 mm, yellowish-brown, 

Majorana hortensis Moench 1219 

Seed smaller than 0.8 mm, brown, Origanum 

vulgare L. 1232 

Hilum cone-shaped and protruded on the tip ..... 50 
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50 

51 

52 

53 

56 

57 

58 

(35) 

(14) 

Hilum not protruded laterally, Comarum 

palustre L. 2100 

Mentha arvensis L. 1223 

Mentha rotundifolia (L.) Huds 1225. 

Seed with almost circular outline. Hypocotyl is 

interrupted by clear groove to the middle of the 

lateral side, Reseda luteola L. 2084 

Seed differently ccccrcccccccccceccvrccccccscceccececs 

Hypocotyl is shorter than the cotyledons, 

frequently unclearly discontinued, seed ovoid to 

heart-shaped, hilum sharply demarcated.......... 

Seed with clearly discontinued hypocotyl which is 

very much narrower than the cotyledons........e. 

Surface greenish-yellow, ovoid, Trifolium 

parviflorum Ehrh. 1504. 

Seed elliptical to nearly rounded, lateral sides 

FOOLY oeooeone nn nenn EL RE 

Seed ovoid to oval, dorsal surface rooty ....... 

Seed + spherical, hypocotyl curved, Teesdalia 

nudicaulis (L.) R. Br. 724 

Seed widely oval to rounded and four-cornered, 

hypocotyl almost straight ..cccccccccccccccccces 

Seed + slightly edged, yellowish brown, 

Cardaminopsis arenosa (L.) Hay. 676 

Seed without edges, brown, Arabis auriculata Lam. 

Hypocotyl equal in length or slightly longer 

than cotyledons, slightly separated at the tip, 

Descurainia sophia (L.) Webb 684. 

Hypocotyl and cotyledons lie on the tip beside 

each other, through which the seed is rounded, 

Capsella bursa pastanis (L) Med. 675. . 

Surface with smooth longitudinal ribs. oo 70 oo... 

Surface differently .„........ ..e.ee.e........e— eevee . 

52 
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59 

60 

61 

62 

67 

68 

Seed ovoid in shape, Chaenorrhinum minus (L.) 

Langrec22b22h. fad cide Sans sauna aid 

Seed rod-like 

Ribs more prominant, through which the 

interstices become darker, Matricaria 

chamomilla L. 471. 

Ribs shallower, causing the interstices to be 

slightly dark, Matricaria matricarioides (Less.) 

Porter 474. 

Surface diagonaly venuled or grooved ..eeeeeeees 

Surface differently ccccccesrccevecsceeeeeseccce 

Potentilla argentea L. 2130 

Potentilla norvegica L. 2133 

Potentilla reptans L. 2135 

-Potentilla supina L. 2136 

Seed kidney-shaped, with a clear farrow or the 

place of attachment ccccececccccccccerecccccvececs 

Seed not kidney-shaped and without farrow at the 

Hilumecccccccccccccccsevrcccrecccsescsscsssescece 

Surface with concentric raws of small facets ... 

Surface with concentric raws of small eminences 

or tubercles or folds cccccccccccacccnecdosccccce 

Surface with + small squared areas eeveeesereees 

Surface with + small rectangular areas eta, 

Areas with prominent edges of silver lustre, 

Papaver hybridum L. 1793. 

Areas with less prominent edges Papaver rhoeas 

L. 1798 

Facets seen from hilum are of a height double the 

breadth, Papaver argemone L. 1789. 

Facets seen from hilum mostly in width more 

than height, Papaver dubium L. 1791 : 

Surface with longitudinal, flat tubercles, 

graphite-like, Arenaria serpyllifolia L. 171 

Surface with arranged wrinkles concentric or 

tubercles .»......e„.„e.„— es. oe ve oo 91001 0 01 010010010 000 © 

60 

62 

63 

64 
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65 

68 

66 

67 

69 
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78 

(63) 

Surface With tubercles aecccesccccccccccssssecces £0 

Surface with folds, Stellaria graminea L. 203 

Dorsal surface Grooved ceccccccccccccccccccseceese Fil 

Dorsal surface not grooved, straight or arched Ye 

Surface with tips (tipsy), fine tubercles, 

Viscaria vulgaris Bernh. 210 

Surface with flattened tubercles, Silene 

armeria L. 191 

Dorsal surface flat with protruding border, 

lateral surfaces depressed, Silene gallica L. 196 

Dorsal surface without protruding border 73 

Dorsal surface and lateral surfaces arched, Lychnis 

flos-Cuculi L. 184. 

Dorsal surface straight or arched, lateral surfaces 

plain Gr GepPresSed «cs cn sac esc c.c.c0 os vce cle 665.06 oie 74 

Seed with protruding tubercles, Stellaria media 

(ie) Vill. 205 

Seed with painted tubercles 75 

Surface yellowish-brown, Cerastium anomalum 

Woldst. et. Kit 172 

Surface reddish-brown 76 

Small tubercles far from each other, Cerastuim 

caespitosum Gilib. 174 

Small tubercles near each other, Cerastuim arvense 

L. 173 

Surface with minute depressions in longitudinal raws 

or/and with uneven or wavy folds cecccceccccceeeees 78 

Surface alveolar, reticularly excavated, Crosswise 

venulated, reticular veins, fine warty or wrinkled. 81 

Surface with six obliquely longitudinal raws of 

depressions, which are separated from each other 

by uneven or wavy folds ‘ 79 

Surface with more than six raws of small 

depressions, which are separated from each other 

by wneven or wavy Lolda wwcace~ccsesevcinscvesececes OO 

40 
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80 

81 

86 

87 

(77) 

Surface greyish-brown (lighter color than 

Scrophularia nodosa) with wavy folds and clear 

obliquely longitudinal depressions, Scrophularia 

peregrina L. 2315 

Surface with more flattened folds and unclear 

obliquely longitudinal, numerous, narrower 

depressions, greyish-brown to black, Scrophularia 

nodosa L. 2314 

Verbascum blattaria L. 2318 

Verbascum nigrum L. 2319 

Verbascum phoeniceum L. 2321. 

Surface is alveolar through elevated veins, Rorippa 

nasturtium- aquaticum (L.) Hay. 716 

Surface alveolar, reticularly excavated, netted, 

fine warty, wrinkled with concentrically 

arranged facets or tubereles <viccccviaseccwececicaiel Ge 

Surface with concentric arranged facets or 

Ecisese Wem) ae ee een sie re 

Surface differently .. ...........e...„..e..e.e.„.....„eea„n„aee.e— 84 

‚ Surface with concentrically arranged facets or 

tubercles Papaver argemone L. 1789 

Surface with concentrically arranged tubercles, 

Portulaca oleracea L. 1941 

Seed cylindrical-shaped, Hypericum perforatum L. 1139 

Seed ovoid in shape to spherical or shell-like... | 85 

Seed with setiform barb (in corn seed sometimes 

abraded) and on one end with a light yellow spot 

without seta, Galium parisiense L. 2177. 

Seed differently ee Een lc! ata nalen Sana Bears 86 

Surface honey-combed .v..........—..E2,C"6.e".2.." ee: .,. ....ean.... 87 

Surface not like honeycomb .„......e........L:Ca.:..,.:.0.0. 90 

Surface coarse honey-combed ve oo eo oo. 09 0 0 92 0 89 

Surface fine honey-combed with light yellow, 

smooth carina .». oo , oo 90090 9 oo 19 1 1 1 1 91 9, 01 1 0 0 oe 88 

41 
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88 

89 

90 

94 

353 

96 

Digitalis purpurea L. 2268 

Digitalis lanata Ehrh. 2266 

Digitalis spec. 

Surface honey-combed with smooth carina, 

Kickxia elatine (L.) Dumort. 2275 

Surface honey-combed with irregularly arranged 

crenatures on the carinas, Antirrhinum maius L. 2248 

Surface slightly reticularly excavated to wrinkled, 

thick ovoid with clearly pointed hilum in the lower 

third of the extended Side ceccccccccccccccccccesee 91 

Seed diGferenitiliy Beicle cletetels clalclete cleisiela clehale sc ctele ofelern ee and 

Nicotiano tabacum L. 2359 

Nicotiano rustica L. 2358 

Seed + thick ovoid with big embryo on one end ..... 93 

Seed differently ccccrccscccccccccccccccccavececcee 95 

Embryo in the middle longitudinally keeled, 
Eragrostis pilosa (L.) Pal. Beauv. subsp. 

abyssinica (Link) Keke. 1000 

EnDryo not TKEOLEA ts sl cicic.cn eis ves 066 sles s'e heine ea 

Surface overall coarse wrinkled, Eragrostis 

poacoides Pal. Beauv. 1001 

Surface coarse only over the embryo, at other 

times smooth, Eragrostis megastachya (Koel) Link 998 

Surface + spherical, coarse wrinkled, cuscutaepithy- 

mum (L.) Murr. subsp. trifalii (Bab.) Hegi 578 

SEGA -SHETP=VIRG™’ Cc ccaceeewanceceaecescensetasscoense 96 

Surface yellowish brown, Holosteum umbellatum L. 181 

Surface reddish-gray brown, Holosteum umbellatum 

L. var. glutinosum (M.B.) Guerke 182. 
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9 (2) 

12 

Group II 

(Flat Seeds) 

Seed with bent or straight beak „...eecere.eereenee 

Seed without beak or with minute beak .....-ceee0- 1 

Seed appears from the broad Side asymmetric „cc... 

Seed appears from the broad side symmetrical „se... 

Surface smooth or nearly smooth eeccccececcercccves 

Surface with prickles or tubercles „..cec...erer.e.e 

Surface dark brown to black brown ecececeeccrccccce 
Surface light brown to dark brown cecccecercccccee 
Seed with brighter and broader edge, Ranunculus sardous G. 2068 

NU DD FO WwW D ND 

‘Seed with narrow and less noticeable edge, Ranunculus acer. L. 2063 

Seed with barbed bent beak, moderate, smooth 

"surface and mostly light yellow edge, 

Ranunculus bulbosus L. 2065 

Seed with less bent beak, finely dotted surface, 

mostly grey yellow edge, Ranunculus repens L. 2067 

Seed bigger than 4 mm, Ranunculus arvensis L. 2064 

Seed smaller than 4 mm 

Seed (without beak) up to 1.5 mm in length, 

Ranunculus lateriflorus DC. 2066 

Seed (without beak) bigger than 1.5 mm, Ranunculus 

trilobus Desf. 2070 ‘ 

Seed bigger than 4 mm fea ie ae Eee en a Oa 

Seed saual ler pthan (tpn uns. Ca aativnned<accensseesess #10 

Short beak, broad seed, Carex Cephalophora Mühl. 768 

Long beak, narrower seed, Carex leporina L. 770 

Surface with 6-7 nerves weak glossy, Carex vulpina 

L. 775 

Surface without nerves or nerves only at the base, 

glossy, Carex muricata L. 771 

Seed in testa which forms a rectangular, open ring 

at both ends a ee ee ee ee een sae « 2 
t 

Seed differently e@eeoeneeveeeeee eee eeeeere eevee eee evan 15 

43 
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16 

Lf 

23 

24 

Seed barrel-shaped, Ornithopus sativus Brot. 1466 

Seed rectangular or an open ring on both ends.... 14 

Hippocrepis comosa L. 1380 

Hippocrepis unisiliquosa L. 1381 

Seed typically winged or + deeply grooved on the 

dorsal Surface „oeoosseeeeenenennnerner nennen nn ne 16 

Seed neither winged nor grooved cecceccssccccscces 42 

Seed grooved on dorsal surface sececcccccccecseves a7. 

Seedkwänged cates agieie ci\e saia.©) 5/0. e'0 6 nennen nee 18 

Seed deeply grooved on dorsal surface, Althaea 

rosea Cav. 1651. 

Seed slightly grooved on dorsal surface, Althaea 

officinalis L. 1650 

Seed with longitudinal ribs or NeErveSeceessseesee 19 

Seed with longitudinal ribs or nerves eventually 

scratched @e@eeeeeeeeteeseeveeeeseeeneeeeeeeeeeeeeeeneeeee@e 26 

Ribs on the upper surface very prominent ....eeee, 20 

Ribs on the upper surface indistinct cecccecccces 23 

Both sides similarly structured (with anastomising 

nerves, A triplex hortensis L. 215 

Sides differ in structure cccccrcccccccccscecsccce 21 

The winged border and the ribs lighter than the 

seed, A nethum graveolens L. 2418 

The upper side of the seed isochromatic ....-.-.cce 22 

Wing wider than the embryo, diameter of embryo 

less than 5 mm, contour circular to quadratic, 

Angelica silvestris L. 2420 

Wing narrower than the embryo, diameter of embryo 

more than 6 mm oval in contour, Anglica archangelica 

L. 2419 

Seed on the lower surface with two brown streaks... 24 

Seed on the lower surface without brown streaks... 26 

The two streaks club-shaped, not more than two 

thirds of the seed length, Heracleum spondyluim L. 2452 

by 
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(18) 

The two streaks narrow, not thickened, about three- 

fourths of the seed length or longer....ccceee..... 

Dorsal surface not haired, Pastinaca sativa L. 2464 

Dorsal surface haired, Tordylium maximum L. 2475 

Seed with about 1 mm wide winged edge ceccccccccecece 

Seed with narrow wing or wing only on broad end.... 

Seed auriculated cw.ccccerecccsccceccscsecccesscccssece 

Seed oval or elliptical, corispermum hyssopifolium 

Ls 234 

Rhinanthus glabes Lam 2311 

Rhinanthus minor L. 2312 

Rhinanthus alectorolophus (Scop.) Poll. 2310 

Seed ovoid to circular....oreereerereeeeererereennee 

Seed with notched wing on the broad end, 

Axyris amaranthoides L. 218 

Seed taatht ere tiliy scala cl eielels! sl ele slo's 0) vo) «1 ae eine ne ne s/s sie) «ie 

Seed oval to + circular with white or membranous 

WrlthiEeleletolakaletetelstelatclerelclctcietels (ec ietelelelelerateretelele cle eters elaneteleneie 

Seed with different colored wing, oval in contour.. 

Seed without wings smaller than 1.4 mm, 

Spergularia marginata (D.C.) Kit 202 

Seed without wings over 1.5 mm ..wccsceccccccccvccce 

Seed nearly circular in contour, about 2 mm in size, 

Matthiola incana (L.) R. Br. 708 

Seed oval in contour, about 1.5 mm in size, 

Alyssum desertorum Stapf. 637 

Seed without interrupted hypocotyl ...ccccwccccccscce 

Seed with clear interrupted hypocotyl ..cccccccccee 

Seed circular, black-brown with broad black brown 
winged edge, Linaria vulgaris Mill. 2283. | 

Seed oval to elliptical with narrow wing .escceceece 

Hilum lateral to the apex, seed sharp oval in 

Contour 

Seed elliptical in contour corispermum 

nitidum Kit. 235 
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44 

45 

46 

115) 

Surface dark brown, glassy, Linum austriacum L. 1631 

Surface light brown, flat, Linum flavum L. 1633 

Surface light reddish-brown ...ereeeererereeeeerenee 

Surface darker „..eeeeeeenenreneeeeeeereeere nennen nee 

Seed sharp oval to rectangular Lepidium virginicum 

Erst , 703 

Seed oval to circular ceccwecceccccecccseressesecscs 

Seed about 2 mm size, nearly circular, Alyssum 

argenteum Vitm. 636 

Seed smaller than 1.8 mm, oval, Alyssum alyssoides 

22635 

Surface dark reddish-brown, with membranous, nearly 

isochronic wings, Arabis hirsuta (L.) Scap. subsp. 

glabra (L.) Thell 643 

Surface mors greyish-brown, with stronger isochromic 

wings, Berteroa incana (L.) DC. 648. 

The seed is either with clearly rounded border, 

with ribs running all around it or the border + 

puffed envelope, through which the central part 

of the embryo is hollowed in the form of a spoon 

or becomes disc-shaped eecccccccccccesccscvrerccccce 

Seed without a clearly rounded border; yet the 

unrounded edge may be of another color or sharply 

edged. “cecivcsicwce coclccscccccccccccscecescesesccenceces 

Seed more than 6 mm, Cururbita pepo 742 

Seed tl eas tttian : Gtrm LOG sigis.c Hoa ates So 0 a aa 

Seed on one side with + deeper depression, spoon- 

or dish-shaped grooved cecccrccccccccrcccccccccccce 

Seed differently e@eeoeneneeeeeeveeeseeeeee202 0288288288282 828280808 

Seed spherical, omphalodes linifolia Moench 103 

Seed + OVOLGM Beis cc cw © .„.......e.........e...—....C2—,:26,:. 

Edge curled so ............e.ee.ee.....—„.a.e„.„..e.e..ee 

Edge not curled, but curved cecccccccccccccccsccccece 
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53 

54 

55 

56 

(44) 

(42) 

Seed more than 1.2 mm, Tunica prolifera (L.) 

Scop. 206 

Seed less than 1.2 mm, Tunica saxifraga (L.) 

Scop. 207 

Seed more than 2.0 mm, Dianthus carthusianoxum 

L. 175 

Seed less than 2.0 mm, Dianthus deltoides L. 176 

Surface blackish „m... ..... ee... .....se„.oAanaeaIEIO..,. 50 

Surface light er @eseeeveeesvee eee eeee ee eeeeeeeee e208 8 52 

Seed an rounded m... ..... ee e..e......—.—.:.,.  .—.?.)0. 5 1 

Seed oval and tapering, K,chia scoparia (L.) 

Schrad. 236 

Seed more than 2 mm, Dianthus carthusianorum L. 175 

Seed less than 2 mm, Dianthus deltoides L. 176 

Hilum at the tip, small 

Hilum at the tip of the ventral surface, whitish, 

horseshoe-shaped, lycopus europaeus L.1218 

Seed smaller than 1.5 mm, light yellow, ciliate, 

Bellis perennis L. 299 

Seed (bi ecer than 1.5 Lit = 6 cie:e.0\s;5.5.6 40,6 =\sie.s aoe se 54 

Surface silver-grey-Edge narrower, Achillea 

millefaluim L. 253 i 

Surface yellowish-grey-Edge wider, Achillea 

ptarmica L. 254 

Seed kidney-shaped heart-shaped or rectangular with 

round corners, and lateral pointed or blunt angular 

EO OM OX aise aaa Gee Bere ae bo wie ie Gee ehe 56 

Seed oval, ovoid to pear-shaped, semicircular to 

rounded, commonly is the seed + cut, mostly with 

small unclear groove or seed nearly rectangular 

with two awns on the pointed end cececceccccccece 83 

Seed book-shaped, rectangular, with blunt angular 

groove, Securigera coronilla DC. 1848 

Seed not book-shaped e@eeseveeeeeeeeeeeeeeeees ee eevee 57 
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60 

68 

69 

(57) 

Seed with perigon or testa heavily haired .....:.. 58 

Seed Ute erenet el. cess caceclae paceees csr nenn ces 63 

Seed bigger than 3 mm cecceceeeeerererscseeseesece 59 

Seed snatler™ than SMM « ceeccence ce wcicie sce cc nes ne 60 

Seed deeply grooved on dorsal surface, Althaea 

rosea Cav. 1651 

Seed slightly grooved on dorsal surface, Althaea 

officinalis L. 1650 

Seed becomes thinner from dorsal surface to hilum 61 

Seed does not become thinner from dorsal surface 

to hilum, upper surface wooly crinite, Micropus 

erectus L476 

Seed with setiform hairs on dorsal surface, Malva 

maschata L. 1663 

Seed not CrinttG tes sec tes ocoSas 6 eSe nennen 62 

Dorsal surface rounded to keeled, Malva alcea L. 1659 

Dorsal surface with edges, Malva crispa L. 1660 

Seed with clearly interrupted hypocotyl .......... 64 

Seed without clearly interrupted hypocotyl ....... 65 

Seed narrow and, surface light yellow, Trigonella 

monspeliaca L. 1515 

Seed widely oval, surface yellowish-brown, Medicago 

orbicularis (L.) All. 1438 

Seed" bieeer™ than 3 Mt aadaasneienesunneereeaneensen 66 

Seed smaller than 3 mm" „oenoonsoononnsnon een n nn. 0. 2 

Surface smooth, clearly’ criniter ..c%ss'ccccce sre eee 67 

Sur lace /TOUE ls siss seh ce see es cee tet ee ees een 08 

Seed sloped, thinner than 1 mm, Althaea rosea Cav. 1651 

Seed thicker than 1 mm, Abutilon avicennae (L.) 

Gaertn. 1648 - 

Surface yellowish Sills ee eee ena cescena 09 

Surface dark wc dete ciccss cccensccccscasaccoavessses LO 

Seed bigger than 2.5 mm reddish-yellow, surface 

fine grooved, Solanum melongena L. 2370 

Seed smaller than 2.5 mm, light yellow, surface 

fine grooved, Solanum melongen L. 2370 
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70 

83 

(65) 

(74) 

(55) 

Hilum with tongue like crust, Abutilon avicennae 

(L.) Gaertn. 1648 

Hilum differently cocscccecceseceerserceseeeces 

Datura stramonium L. 2351 

Datura tatula L. 2352 

Hilum with tongue-like Crust ceorccreresevseecevee 

Hilum differently ccc. ccccc cece serseseeesssesses 

Surface with scattered tubercles, Abutilon 

avicennae (L.) Gaertn. 1648. 

Surface with dense tubercles, Abutilon indicum 

(L.) Don 1649 

Surface smooth eececcccevecccesceresecesescesczee 

Surface rough) cccoccccccccccccccccssccccscvesece 

Seed with interrupted hypocolyl, Medicago 

orbicularis (L.) All. 1438 

Seed without interrupted hypocotyl ....2.cccccee 

Seed bigger than 2 mm ecccocccccccsccvecccccccecce 

Seed smaller than 2 mm eeecececscresecescccccces 

Surface reddish-brown, Althaea officinalis L. 1650 

SULDACETETAY; \etelalelets(clcleishelclalel chelc) o elelelcisielclelels|e ulekel stele 

Malva alcea L. 1659 

Lavatera thuringiaca L. 1656 

Malva crispa L. 1660 

Malva moschata 1663 

Surface black, Saponaria officinalis L. 188 

Surface not black coccccccccccvcccsccccsccccccces 

Surface light yellow, Solanum melongena L. 2370 

surface, darker; je oje ol arate 00.2 ,0.0.0 2.0.0 ,nJ0Lein.n nm nenn. 

Surface reddish, shallow excavated, Nicandra 

Physaloides (L.) Gaertn. 2356. 

Surface yellowish-gray, deeper excavated, 

Hyascyamus niger L. 2353 - 

Seed half a circle, breadth nearly equal to the 

length with or without Straight peak „.noecoseoc.s 

Seed narrow oval in shape, pear-shaped or 

rectangular with 2 AWNS cccccccccccccscccsceccsce 

71 

73 

74 

13 

80 

76 

77 

13 

78 

81 

82 

84 

110 

49 



v a za t I Be a. nor pts ie eas Eel 

E wie Re Cad) 

u - “+? > wu ne... a 4 MM ı B we Eh 

ic a 
u , * a . “ 

LAES ofl mug ise. Sees yt} 
= h 

© A: iad ?. te F a7 

: rn Pa ene l= ein Ee en 

. ‘ gies AER Ss Th ah u 

; ; 4 A ne a rad r id nis we 

‘¢ y Ps a 

ot Pe Se be ts sara ne ye 

ET: il Ze as tue 

/ s 

Bt! ge hea? 

“ . ave ee 8 7 » a" eves EIN aon? gud 

is F Ro a ee tne ee fs og Ost ere. 

JibeM (SeLoooayn bes gusaetal Aa base 

DEREN HER III oe En dee 

ö te rt v argue dad” Sa “bane 

a Er ER ET: ER ee, 5° >20 ae 

5 RP ee : ran Se at? tei Lame sper 

d a It Eo ih „mod Herabes 

.. * st ee te wee ew 2G on nen WET: 

a yi rir 
ce he, peal, Z 

a as = a. A) . 
20) 

EGE. a Aare kB Se tt ars 
KR = 

Gods =: Hq ak a 

5 4 ri 

EA ki 3 et tasom = Fi 

Shr ib are a oer 2 b 
Br sd ERAAHENETER. ar “ia Meade ; 

urn genen same MAR 

DR +d senna law mucin Loe ri 

er gay Rote ee 

rn aga 

oohave DR nesta aia 

| na | 



(84) 

Seed with fines Straight peak <cccccscseccctsecsss 95 

Sed wrentowt Peak cesececs sce tn acscecccsccsssesce Gt 

Peak in the middle, surface glossy ..sesseeeesees 86 

Peak + diagonal ......ese eee ece ccc e eee reeseecees 87 

Both sides flat, polygonum tomentosum schrank 1917 

One side flat, the other one carinate arch-like, 

Polygonum persicaria L. 1916 

SUEFTRCAHDIAER WATT Slam sateatbecateacseceses DO 

SUrTaro HOCDIBeR Teen ate ae eee cece nen ceases 1-09 

Seed bigger than 2 mm, Dianthus earthusianom L. 175 

Seed smaller than 2 mm, Dianthus deltoides L. 176 

Rootlet prominently diagonal and pointed, seed 

bigger than 3 mm, capsicum frutescens L. 2345 

Sead smalver than sls csce cen ceragoetees cee sees. 90 

Valerianella lacusta (L.) Betcke var. olitoria 

L. 2491b 

Valerianella lacusta (L.) Betcke var. dasycarpa 

(Reichb.) Posp. 2491a 

Seed smooth to slightly rough ....ceeeeceeceeveee 92 

Seed clearly rough, reticular, excavated, veiny, 

Modulated „..ocoooeooneneoee0nne 000 ee nee ner 0.000. 105 

Hilum in the middle of the ventral surface ..... 93 

Havant aie ere ntl Vi aussen nee sie sas eee = ee 96 

Seed rounded, hypocotyl clearly seen, surface white 

as flour, Chenopodium quinoa L. 231 

Seed wide oval, hypocotyl indistinguishable .... 94 

Seed bigger than 1.5 mm, Veronica teucrium L. 2338 

seed smaller than 2.5 mnt ccccccc ccc ccc ccwccceces 95 

Surface yellow, Veronica officinalis L. 2332 

Surface light brown, Veronica verna L. 2340 

DOCH Bildes LLAL) oscwscisvices ene eels So 68 ols ses ow see ai 97 

One side with a long keel, Cuphea petiolata (L.) 

Kochne 1641 

Seed smaller than DS Init ose essa veadcocscasess 98 

Seed bigger than 105 mm eeeeeveveeveeeeeeeeseee eee e228 99 

50 



& - 

as ee 

A 
‘ “x 

Tre 

' 

Set ‘wat ebilosieh) sir ynarg ie Q RÄT Be 0: 

ne = 

9° nun nn en end RTD ee 

sir ovigtiue ‚Hase yiihe le Lesson 

0 

re ER 7 +2 8-9 eee kann ie Wabq Hua te beet © 

eXifadsth of sak ano warte ere. FSP? Sb ann 

5 bb aiid teats a ev Own sa FE Sars one 

agqvitavech „av lassen (va) BE a 

g hen ea a let. CR ARE #ısolm BB a 

‘Malev ,»bwteveans ‚plagen Rabe vinsels‘ 

un .r @h ewe Lt woes nade pene 4 LE eee 

spas Rog tete et ee | 

iv cisae aoe aontine a wir ai amet 

i a bits a uit Catala Chars Ses ince xg) aie 

Aratos mwueotenes haeoevteg ‚ALT seht dow 

arer „I #te es reteeg re 

Pa a - ne Aue Ani noe 

nstareniies, geritten Ss sed aan beat 
2 2 = Vp a 

PHOS’ „U Benannt ragst et a 

ee re CK. nt eae ee 
altos Flo. Da 5 ii 

rohe ao en 

ee s* SUARsEE Lantana ARE ate ene ott wi wi 

LES ad noid 

ove etdate Dane ixteaeay 
Aes 3 eh tots waren‘ Pe 7 ar: 

ee . 

ee ee BE ST ere om 

SEER > ak aeqarko ete bh 

OPEL N ao ab 

«f) ad nto lee 2 



98 

100 

(91) 

Hilum in the middle of the ventral side, hypocotyl 

not distinguished, Veronica tencrium L. 2338 

Hilum on the base, hypocotyl clearly interrupted, 

Teesdalia nudicaulis (L.) R. Br. 724 

Seed thaler-shaped, dorsal surface edged, 

Atriplex hortensis L. 215 

Seed disk shaped, edge + sharp ceeoccccccccccsccvce 100 

Hypocotyl interrupted, Hilum spherical, whitish, 

clearly interrupted Medicago orbicularis (L.) 

Ald. 1438 

Hypocotyl not interrupted, Hilum differently .... 101 

Seed bigger than 3.5 mm, Capsicum frutesceus L. 2345 

Seed smaller than 3 mm» ooeosuun cclew ec» oc 0 vec une 102 

Surface slightly dimpled, edges of dimples silver 

membranous, glossy, Salanum dulcamara L. 2369 

Surface slightly rough .ecccccccceccccvccccvccccece 103 

Seed greasy glossy, Rysalis peruviana L. 2365 

ae tan ee aie hetatmiatayarecere ie ee) 6s alla everest ee «Re 104 

Surface whitish-yellow, bigger than 2 mm, Physalis 

alkekengi L. var franchetii Mak. 2363 

Surface yellowish-brown, smaller than 2 mm, 

Physalis lanceolata Michx. 2364 

Seed bigger than 3 mm ee un yo ot eee 106 

Seed smaller char) 3M, io. oie su ce Sis lo. 0.0- 1s ee ee 108 

Surface brownish, Rhinanthus alectorolophus (Scop.) 

Pall. 2310 

Surface darker cececccsccvcssccscsccccsccsccesocce 107 

Datura stramonium L. 2351 

Datura tatula L. 2352 

Surface veiny reticulated, glossy, Rorippa 

nasturtium-aquaticum (I,.) Hay. 716 

Surface reticulated excavated, alvealar .,ececeoe 109 

Surface reddish, slightly excavated, Nicandra 

physaloides (L.) Gaertn. 2356 

Surface yellowish-gray, deeply excavated, 

Hyoscyamus niger L. 2353 
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(110) 

Seed bigger than 5 mm „osecseeceeeeeeerrereeenene 111 

Seed smaller than 50m ssccccscessasecncseescos 117 

Surface SMGOCHh geeueeodeccvase siccecddcesenencee, 112 

Surface rough, corded, prickly or ribbed ...... 1813 

Surface more whitish, Cucumis sativus L. 737 

Surface more yellowish, frequently with reddish 

Knot, Cucumis melo L. 735 

Surface roughly granulated, Bryonia alba L. 730 

SurTacerdifferentiy „uocauos samen £124 

Surface corded, without prickles, Onopordum 

acanthium L. 478 

Surface prickly 

Upper side with prickles, ventral one without 

Prickleseeerserselsisielelareiein en alelele nlele see => sole ea sieiue. 115 

Upper and ventral side prickly, Cynoglossum 

officinale L. 91 

Orlaya grandiflora (L.) Hoffm. 2463 

Orlaya spoc 

Surface smooth and glossy „.aseseenersesecseues , 118 

Surface rough, corded or smooth, but flat...... 129 

Surface black, highly glossy ceccwccccccccecseee 119 

Surface brighter, yellowish-brown to dark brown 121 

Hilum remarkably big, testa bright yellow, rarely 

missing, Montia perfoliata Howell 1940 

H3Tum, NOt zconsp2cuouSs Renee oem nee en ea se enee 120 

Myosotis arvensis (L.) Hill 100 

Myosotis spec. 

Hilum lateral on the margin or the apex ....... 122 

Hrlum At Be) aApes ales a seeenuneeeaaeeesene nennt LOAD 

Seed smaller than 2 mm, Linum catharticum L. 1632 

Seed bigger than 2 mm e@eeeeveneeeveeeeeeeeeee eee eee 123 

De en ne ee aeg 124 Surface black-brown 

Surface brown .„.-......„...„.—e— ee 0 19100 10000010000 8 12,5 
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126 (121) 

(117) 

Linum perenne L. 1634 

Linum austriacum L. 1631 

Seed smaller than 3 mm, highly glossy, Linum 

angustifolium Huds. 1630 

Seed bigger than 3.5 mm, ‘glossy, linum usitatissimum 

L. 1635 

Surface slightly scratched, seed contour nearly 

elliptical 127 

Surface not scratched, seed contour cuneiform, 

Biaehtty eee t 1g Seesen nennen een Loo 

Campanula trachelium Le 151 

Campanula spec. 

Surface light brown, seed smaller than 2 mm, 

urtica urens 2484 

Surface brown to black, seed bigger than 2 mm, 

urtica pilulifera L. 2483 

Surface with peripherally scattered cords, 

Thlaspi orvense L. 725 

SurfacesrditBerentlviersrleieaeleie sie seele elelakel siule ele clels slelele 130 

Surface obliquely corded coccccwccccecocecscoseocese 1531 

Surface not obliquely corded „.eo.eee.ereeereereren.e 132 

Surface dark brown, Oxalis corniculata L. 1743 

Surface brown, Oxalis stricta L. 1745 

Seed with discontinued testa through a farrow ..... 133 

Seed with discontinued testa without a farrow...... 135 

Seed dorsally hypocotyled, surface yellowish 

brown, Lepidium ruderale L. 701 

Seed Jaterally hypocotyled ;:.„..oosososeosesonsese 134 

Seed oval-shaped, Thlaspi perfoliatum L. 726 

Seed nearly circular, Teesdalia nudicaulis (L.) 

R. Br. 724 

Seed lens- to disc-shaped compressed, with, 

+ sharp edges, or rectangular with two awns „ze... 136 

Seed hardly compressed with rounded border ........ 150 
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Hilum lateral, slightly below wine Tsien Goo noadoaas, asl 

Hilum at another position cccccceccceasecscesacsccs 139 

Surface slightly rough, hilum eye-shaped, 

Asperugo procumbens L. 87 

Sr Re ete Earl anne eisiciblaieine(e ee ame 130 

Surface light brown, lustreless, Linum flavum 

bo 1633 

Surface dark brown, Linum austriacum L. 1631 

Hilum at the rounded end, lateral to centre, 

Tae Ae ir OE TUG AIAG Son ce cide ne see eis we ie eine 140 

Hilumr at, another posttion 6.5 s00.0 0 660 0is.6 oe ciew « cies 141 

Alchemilla arvensis (L.) Scop. 2094 

Alchemilla spec. 

lium lies at the margin, elongated cesnesneoneueen 142 

Hilum at another position ccccccccccccccccccece 145 

Surface fluffy, Lycopersicon esculentum Mill. 2355 

titer ACO: DALaYs case se were erste nleLnteere avaie einen.“ 143 

Seed bigger than 2.5 mm, yellow, Solanum 

melongena L. 2370 

Seed smaller than 2.5 mm, yellowish-gray...e.... 144 

Surface brownish, Solanum nigrumL. 2371 

Surface grayish, Solanum tuherosum L. 2375 

Hilum lies at the end of the ventral Serene: 

covered by a ridge, ventral side slightly domed 

dorsal surface + arch like, Galeopsis ladanum 

L. 1203 

Hriuntiies at tneitip.easceseas sie n.eeiss. ciereieem.äee 146 

Seed nearly rectangular, with two needles, Bidens 

tripartita L. 301 

Seed narrow and oval sleiweisieie’sn else nie/na sa ea weise nen 147 

Seed bigger than 2 mm .» ee oe 09 9 9 2 9 91 0 9 2 9, 9 8 9 9 5 ee 148 

seed smaller than. (2mm) 26s %6<.« 00 0s oo 0.5 se oe eleele.e eee 149 

Surface black-brown, glossy, urtica pilulifera 

L. 2483 

Surface light brown, nearly flat, urtica 

cannabina L. 2481 
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155 

1139.) 

Seed flat, about 1 mm size, urtica dioica L. 2482 

Seed mild glossy, about 1.5 mm size, urtica 

urens L. 2484 

Surface warty and uneven or granulated ...ceeeeees 

Surface differently ME ALON AG MAM 9» a ona casa 

Surface warty and uneven, hilum eye-shaped, at 

the edge, Asperugo procumbens L. 87 

Surface granulated, hilum at the tip, Bryonia 

alba L. 730 

Surface with nerves or ribs 

Surface smooth, Elsholtzia patrini (Lepech) 

Garcke 1202 

Seed on both surfaces with longitudinal cords 

or Tongitudinaleridges ns cle cle see sen «else cls 6 01s 0 cle ee 

Seed only on the upper surface with all around 

continuous string, Sesamum indicum L. 1808 

Seed on the upper surface with a longitudinal 

ridge, Valerianella locusta (L.) Betcke var. 

Olitoria L. 249/b 

Seed on the upper surface with three longitudinal 

cords 

Seed strangulated below the apex, Valerianadioica 

L. 2486 

Seed not strangulated, Valeriana officinalis L. 2488 

abo) al 
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10 

11 

Group III 

(Planoconvex seeds) 

Seed smooth on the arched side ...c.rrrr.rrr...0. 

Seed not smooth on the aeened side „.occo 000.00... 

Upper surface with squamas, seta, hairs, 

prickles or occupied with nodulated or prickly 

cordS cecccccccccccccccccrvccccccecccccccccccccce 

Upper surface differently; <5 6 cics ss s.0 00s » 2/50 « seis 

Upper surface occupied with SquamaS .....ececcees 

Upper surface differently 2... cc cecrccccccccccce 

Eryngium planum L. 2447 

Eryngium campestre L. 2445 

Wee Gram Cer et are om IMM ie oie) eleleiel a seen essen are, es! shes) ne 

Seed smaller than 5 mm shulekelatetelehelaleialelcloterstckaie is 

Seed flat, only 1 mm thick, without prickles, 

Orlaya grandiflora (L.) Hoffm. 2463 

seed thicker  ccccccscccccccccerncescecescosecaccicc 

Surface with protruded cords, Capnophyllum 

dichotomum Lag. 2429 

Surface with prickles, tubercles or seta ......+.. 

Surface with fine setas, Cuminum cyminum L. 2440 

Surface with prickles or tubercles .„......o...... 

Surface with two to three raws of thorns or 

tubercles, sad highly curved. Hilum on the tip .. 

Surface with 4 or more ribs, Hilum at the slit 

Side, eieulenie son ano ala sinlaia Du abe ana neun qe u,6, wehen 

Seed coiled up, bigger than 10 mm calendula 

officinalis L. 305 

Seed coiled up smaller than 10 mm, calendula 

arvensis L. 304 | 

Slit side even or slishtly.erooved on.so0s.0s.6e 

Slit side with protruding longitudinal a 

cancalis latifolia L. 2434 

13 

10 

12 

56 



=" — + Ye 
7 - 

Sarsıe eft oe For 7 

HS ost MO iMane Yan 

snauem rss epA tae Behn ‘ 

bateliben dw heigsese Tan ix 3 eg 

. ee ee : are ee SL, aba 

ea T he P > > 2 u eh ~ = 

‘ Fare PER vitnsre?iiib son, ga. 

« a 
we } A, a f 

P » “9 1 , + rw betayva06 woe ree gg ey na 

ff 
aah 

: > & 

5% * igo eee line 

esac Es f 

ERPE su ontangnas num 
+ 

% dias eae Pore nm 2. nad nogaid: EI 

num : nen? etiam I bees 

eligind tuontsiv Moin mm ty Lie 93 

u oa. ; 
dag: arten Fa) er0lt kas ty ax: 

oka 0 aR ee tora ins Be 

x oo 72 zu, “u... Po Ge SE 32 SZ 2 es » . > 

not ivrinongs) , Sb tes nehsttong Atk 89 

2 2 z r 2 > 

tea 10 aslors st I: Nor a 102 
£ eer a> BIER Oo 802 Ir? 8 „ual % ey mali & 

OFFS „Iomuniayd ı manic Ents ‚unser ents dtin 
eon * 

& EEE END. enlaredus, Es weldaing as i
w eo 

* x ? Oana Ps 

=o. annofi ao aung sents, oF ows tye 
Ze 

Of ss kt fo cogs LEN „bewasa winkt bas 

“ tiie oft ta moLin Hunden som en. 

; 
! 

ys ER.
.. 

aLup re tO) ‚sum ‚
or Ka senate

 : 

yee 

ee a er 
a sonnet enw awe, 

vavoona. Lewtbos 



12 

20 

21 

22 

(5) 

(13) 

(2) 

Surface with hard prickles, caucalis lappula 

(Web.) Grande 2432 

Surface with tubercles and fine prickles, ‘caucalis 

lappula (Web.) Grande var. muricata (Risch) Gren. 

et Godr. 2433 

Lower surface flat or slightly grooved ......ee- 14 

Lower surface deeply grooved secceeereeccesscces 19 

Hilum at one end eevee escecveccescecssscerssecece 15 

Hilum at the Slit side cecceeeere cece resesccecvce 17 

Seed with thorns and smooth pre-awns, tragus 

racemosus (L.) All. 1107. 

Meeitiar Gn Sl Pi Ste A wislaleea Weis wlbiele me ess bic Me's sa san. 16 

Calendula officinalis L. 305 

Calendula arvensis L. 304 

Seed bigger than 4 mm, Cuminum cymimum L. 2440 

Seed ‘snhialler than: 4 mim Sie S55 NETT ne 18 

Seed with prickly ribs, Daucus carota L. 2441 

Seed warty allover the surface, Bupleurum 

tennissimum L. 2428 

Furrow deep and narrow, surface black-brown, 

Anthriscus scandicina (Web.) Mansf. 2422 

Furrow depth equals the breadth, surface gray 

brown bale RANGA... kon ceemepeere en ceeaeaecentess 20 

The surface has four raws of more than 1 mm length 

prickles or full of tubercles, Torilis nodosa 

(L.) Gaertn. 2478 

The four raws of prickles shorter than 1 mm, or 

surface full up with prickles, Torilis japonica 

(Houtt) DC. 2477 

Seed beaked cecccccecccccceccsccccesecsccscccece 22 

Seed not beaked 

Carex flava L. 769 

Carex spec. 
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(23) 

Bare pie wine esse ae nee aaa seinen, 24 

Border not winged ver seucolee ode nennen nee nennen“ 30 

Upper surface with two + clear ribs ......... 25 

Upper surface with three + clear ribs .......e- 26 

Surface with two clear protruding ribs, 

Scolymus hispanicus L. 505 

Surface with 2 unclear ribs, which are mostly 

absent, Scolymus maculatus L. 506 

In the center of the dorsal surface are three ribs 

situated close to each other ceccccccccccccces 28 

Seed contour circular, Aethusa cynapium L. 2416 

Seed contour oval, Anethum graveolens L. 2/18 

Seed contour nearly circular, wings about 2 mm 

in width, Angelica selvestris L. 2420 

Seed7oval, wines narrower | (sc clecie¢ «cle cjciclc oe « cc's 29 

Seed wider than 3.5 mm, spongy, Angelica 

archangelica L. 2419 

Seed narrower than 3.0 mm, not spongy, Levisticum 

officinale koch 2456 

seed dish-shaped or, shell-like  „...ncoscnsesnss 31 

Seed not dish-shaped, hilum at the grooved end. 36 

Seed shell-like hilum at the end ..ccccccccces 32 

Sepa dt an shaged: Be oes o giacers svete 33 
Holosteum umbellatum L. var. glutinosum (M.R.) 

Guerke 182. 

Holosteum umbellatum L. 181 

Hilum in the center of the inner surface of 

dish-Sshaped seed ss aus 2.0/8 sre sia, sos 6:6 ewe s's eee ols 35 

Hilum in the center of the outer surface of 

dish-shaped seed secccccsccccccccccccccccccccs 34 

Seed diameter bigger than 3.5 mm, Omphulodes 

linifolia Moench 103 i 

Seed diameter smaller than 3-5 mm, Omphalodes 

scorpioides (Haenke) Schard. 104 
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35 

h7 

Seed bigger than 1.8 mm, Veronica hederaefolia 

L. 2329 

Seed smaller than 1.8 mm, Veronica agrestis L. 2324 

Seed contour circular, nearly spherical or 

hemispherical ccccccccccccccccccccccccccccccccccces 

Seed contour oval cccccecccccccccccccccccccccccces 

Seed = Spherical ccccccccccccccccccccccesccccccces 

Seed + hemispherical „..veeerereeeeeeereeneneerrennee 

Border of the relatively small slit side is 

protruded, Bifora radians M.R. 225 

Seed spherical, coriandrum sativum L. 2439 

Surface sharp keeled, Aethusa Aethusa cynapium 

Li’ 2416 

Ribs not strongly marked cweccccceccsccscceccecoceces 

Seed bigger than 3 mm, Coriandrum stativum L. 2439 

Seed smaller than 3 mm, cicuta virosa L. 2437 

Surface dark brown, coarsely warty or slightly 

rough, bunt. ribs and interstices of the same color 

Seed Wdaltahier emt ys & Wen olsvehevolelcliells, oevotorsvciosetelolsiencisveve elaye 

Seed narrow oval, Bupleurum longifoluim L. 2426 

SSA GEOAT Oval % He «| sieivtmietokeiaietain eve lels toleseielmiaieisie-aecajate 

Seed bigger than 3 mm, Bupleurum spec. 

Seed smaller than 3 mm, Bupleurum rotundifolium L. 

Seed! Sia trar Chai Farin siete ot Gee nennen 

Seed WLESEr Phan Caius N AT ee 

Ribs paler than the interstices ceccceckteoevsccncee 

Ribs of same colour as the interstices ........... 

Seed bigger than 1.8 mm, Ammi maius L. 2417 

Seed smaller than 1.6 mm, Apium graveolens L. var 

dulce Pers 2424 

Seed contour broad oval, slit side flat, Daucus 

carota L. 2441 z 

Seed contour narrow oval, slit side grooved, 

carum ridolfia Benth et Hook. 2431 

37 
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52 

56 

57 

Seed with four brown strips on the dorsal surface, 

surface pale whitish, Aethusa cynapium L. 2416 
Seed differently shee 6 lejele! ete stele teers ole lelele nein leh © tte bla 6 « 

Ribs even, plump 

Ribs reeled or slightly winged: oe Mote pe hohe Bie 6 ep ois 
Seed smaller than 2.5 mm. ribs not clear, Carum 

ridolfia Benth. et Hook 2431 

Seed bigger than 3 mm s/ejelerele,els,e/elejainiee.e,s ee e «sales oie 
Ribs wider than intermediate spaces, seed nearly 
rod-shaped, Folcaria vulgaris Bernh. 2448 
Ribs of same width or narrower than the 

interstices BOSSE EOS SO TO OO 
Slit side widely grooved, Chaerophyllum 

temulum L. 2436 

Slit side with narrow groove, Chaerophyllum 

temuluml. 2436 

Seed contour elleptical, bigger than 5 mm, 
Foeniculum vulgare Mill. 2450 
Seed slender, oval and tapering eNelele are eo eialeleleie se eie 
Seed narrow crescent, longer than 3.5 mm and 

narrower than 1.5 mm III AIR 
Seed wider and shorter Keo olusaleterulehulete a.0. 0.0 sens 6 are «66 
Ribs dark brown, interstices dark brown to black 
green, Aegopodium podagraria L. 2415 

Ribs yellowish-brown, interstices brown, Carum 

Carvi L. 2430 

Ribs light brown, slightly lighter in color than 
the interstices Selle! lote lelaliege etelets tot oveter alate, Tele ele ddarerd 
Ribs yellowish, markedly lighter in color than the 
interstices re TE ser uw Nae atetatetet stetaretelatetetete shave 
Seed about 3 mm long, Pimpinella maior (L.) 
Huds 2468 : 
Seed about 2 mm long, Pimpinella Saxifraga L. 2469 

49 
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58 

61 

62 

67 

68 

(1) 

Seed wider than 1.5 mm Biere cio cisteeneheisiaisle cieisicre cs) 99 

Sded narrower ‘tlian Les mm" aa ssseslrzaiirissee 61 

Seed evenly arched, the abraded ribs with blunt 

prickles, Daucus Carota L. 24/41 

Seed highly arched, cords smooth and corrigated 60 

Surface white crinite, light brown, seed contour 

pear-shaped, ribs slightly protruding, Pimpinella 

anisum L. 2467 

Surface longitudinally folded, brown, seed contour 

wide oval, cords coarse, conuim maculatum L. 2438 

Surface brown, Ammi maius L. 2417 

SUDEACESEEAYIDPOWIL eben an SOWEIT DENE 301 62 

Seed broad oval, ribs thin filamentous, pistil 

bolster cone-shaped, pistil then elongated, 

Petroselinum crispum (Mill.) Nym. ex Hort. 

Kew. 2465 

Seed oval and elongated ribs protruding, pistil 

bolster slightly arched, pistil very short, 

Petroselinum segetum (L.) Koch 2466 

Seed surrounded by husks ceccccccccccccccccccses 64 

Seed-without Nusks. ccetstreteetee ne ceececeeenes | 65 

Panicum, see chapter VIII Gramineae 

Setaria, see chapter VIII Gramineae 

Hılum at the tip “Sse seoses st tt tsus ie. eetseeess 66 

Hilum atthe: lower’ surface “ss actces ce ecceeetses “67 

Seed wider than 1 mm, Anthriscus silvestris (L.) 

Hoffm. 2423 

Seed narrower than 1mm, Anthriscus cerefolium 

(L.) Hoffm. 2421 

Lower surface without groove cesccccccccccscceces 68 

Lower’ surface with’ Groove’ ' s.secccseeseocaesteeee 69 

Seed bigger than 1.8 mm, Plantago rugelii- 

Decne 1870 

Seed smaller than 1.6 mm, Plantago maior L. 1865 

61 
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76 

77 

Hilum composed of two elongated depressions .... 70 

Haid tmp haat) a ldels 6 esse wise sles uch een nennen C3 

Surface dim, Plantago aristata Michx. 1859 | 

Surface glossy, Plantago indica L. 1862 

Surface highly glossy, smooth ccccccccccceeecee 71 

Surface glossy, slightlyrough, Plantago indica L. 1862 

Seed with narrow border, Plantago psyllium L. 1868 

Seed with broad, protruding border, Plantago indica 

Inns 41802 

Surface pale rose-red, or red as wine .eseeseee 74 

Surface brown 

Surface pale rose-red, Plantago-ovata Forsk, 1867 

Surface red as wine, Plantago rhodosperma Decne 1869 

Seed bigger than 4 mm, translucent, Plantago 

amplexicaulis cav 1857. 

Seed smaller than f mms ccoccsccs.ccaccewccesccee 10 

Surface. GEN) 2 visce a calana adc nennen nenn. ST 

Surface ClOSSY = tes eccre oleic ses c.e aces ee nevis scleveeee. 1D 

Seed smaller than 2 mm, surface light brown, 

Plantago virginica L. 1872 

Seed bigger than 2.5 mm, surface reddish-brown, 

Plantago hookeriana Fish. 1861 

Seed with dark hilum ; 

Seed with whitish hilum 

esata lunar | a leharei ae ellmenal wie win ae ee 

ei ee ea ave, KE 

Seed smaller than 2.2 mm, surface black brown, 

Plantago media L. 1866 

Seed bigger than 2.5 mm, surface brown see... 80 

Surface rough, slightly glossy, ventral surface 

boat-shaped mostly with narrow border, Plantago 

altissima L. 1856 

Surface smooth, highly glossy, ventral surface 

slightly grooved mostly with protruding barder, 

Plantago lanceolata L. 1864 

62 
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81 

82 

83 

84 

Seed contour oval and pointed, on the dorsal 

surface with a + clear diagonal and longitudinal 

groove, Plantago sempervirens Cr. 1871 

Seed oval Se ctehe a ereferete is ce ee, BI 
aced) WICRFGE TOW CDORdCD i hedsecisnadesscrtacsedeee 83 
Seed with broad, protruding border een BA 

The borders run parallel thin, Plantago 

hookerianai Fish. 1861 

The borders not parallel thicker, Plantago 

psyllium L. 1868 

Surface highly glossy, dark-brown, smooth, 

Plantago media L. 1866 

Surface glosssy, paler, slightly rough, Plantago 

Andi cali: (18629 

63 
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(3) 

(2) 

Group IV 

Elongated Seeds 

Seed length four times as the width ......ccccece 

Seed wider ceccoccccsccccsccccccccccccccccccccs 

Seed longer than 10 mm .cccccccccccccccccvcccecce 

Seed shorter than 10 mm ..cccccccccccecsccccces 

Sa WECM MCA | ieleleleisl sc ss ei e sais) 6-6) 6). es s!4/s s\ 0.0) ele os 

Seed without beak @eeoevevneeeveee eee eeeeeeeees ee eee 

Seed ribbed on one surface, the other one smooth 

seed surfaces are similar ecseneeeenee cscs es ce 

Seed widely ribbed on the dorsal surface, grooved 

on the ventral surface, Scandix pecten-veneris L. 

The dorsal surface is tuberous and dentated, 

smooth at the other surface ceccccccccccscccscce 

Calendula officinalis L. 305 

Calendula arvensis L. 304 

seed hi biiceer i than) ZO imitans sioisie eile cleleiciseie is) sls ore) siecle sie 

Seed smaller than 20 mm FO OOO OD DOO OO OOGO.0 COBIC 

Seed bigger than 25 mm, Tragopogon maior Jacq. 546 

548 Seed smaller than 25 mm, Tragopogon Pratensis L. 

Ribs \clear ly \dentated: 7 aiccmleele's o.s'6)6.<. se seen seen 

Ribs smooth or slightly dentated Crepis 

rhoeadifolia M.B. 369 

Hypochoeris Cretensis Benth. et Hook. 438 

Hypochoeris radicata L. 441 

Surface black, four-edged, rough, on each surface 

two grooves, Bidens pilosa L. 300 

Surface paler, rounded to edged .cccaccccecsscce 

Cords smooth, scorzonera hispanica L. 507 

Cords nodulated, Tragopogon pratensis L. 548 

Seed with longitudinal groove on one surface.... 

Seed without longitudinal groove 

2 
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14 Surface rough, Anthriscus scandicina (W.b) Mansf. 

2422 

Surface smooth 

Seed wider than 1 mm, Anthriscus silvestris (L.) 

Hoffm. 2423 

Seed narrower than 1mm, Anthriscus cerefolium 

(L.) Hoffm 2421, 

Surface without longitudinal ribs ...cceerer.e..e 

Surface with longitudinal ribs ..eseeceereceeee 

Seed spindle-shaped, at the top with spinal 

twisted beak, which is mostly bracken in corn seed 

Seed differently cescccccccccscccesceesecvecscses 

Seed with dense. stiff hairs, narrower than 1 mm, 

Erodium circutarium (L.) L' Herit. 875 

Seed with spreading stiff hairs, wider than 1 mm, 

Erodium ciconium Willd 874 

Hilum lateraly located cwcnccecrcceeceececcevecs 

Hilum lies at the tip of the base ...cc........ 

Seed + straight so. ..... ..e.e”-....Cee.—.. .O:-"e-—e..e.e.,. 

Seed horseshoe-shaped so oo 2 0000002000009 0000100 0 

Dorsal surface straight, lateral surfaces without 

longitudinal carina, Coronilla varia L. 1342 

Seed + curved backward, lateral surfaces with 

longitudinal carina, Coronilla scorpioides (L.) 

kach 1341 

Hippocrepis comosa L. 1380 

Hippocrepis unisiliquosa L. 1381 

Seed with a long, curved hook ....cccccccceccce 

Seed differently cecccccccrccccccccccccscccecece 

Seed broader than 1.5 mm, Geum urbanum L. 2119 

Seed narrower than 1.5 mm, Geum rivale L. 2118 

Seed broader than 1 mm 

Seed narrower than 1 mm 

Surface with gray hairs, Echinops sphaerocephalus 

L. 388 

Surface with yellowish hairs, Echinops ritro L. 387 

- . oe — 53 BESEEER u 
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35 

36 

Seed with pappus or pappus residues eeeeccecece 

Seed without pappus cececcrececcrrereceesesecsece 

Seed more than 5 mm, surface black, with gray 

hairs. Pappus white, Arnica montana L. 281 

Seed smaller than 5 mm eeccccccccccrccccccccccece 

Pappus is composed of 1 mm broad squamas, 

Galinsoga parviflora Cav. 405 

Pappus is composed of fine hairs ceeccececcsces 

Seed See as 1.5 mm, Erigeron acer L. 389 

Seed less than 1.5 mm, Erigeron canadensis L. 392 

Seed more than 3 mm, gray-black, glossy, Guizatia 

abyssinica (L.) Cass. Il 

Seed less than 3 mm Cece ccc ccc rennen nee. 

Artemisia dracunculus L. 285 

Artemisia absinthium L. 283 

Artemisia vulgaris L. 288 

(16)Seed with awns or setas or with remaining, hard 

Pappus or seed beaked scocccecrcrececccrcscccce 

Seed without awns or setas, or with easily brocken 

DAP PUS) Mele cielo ctelele alalele sielelsieisiels ale oe s\n ae 0) + 0 seo) ec eee 

Seed with awns at the top or tiny .ecccccrccccee 

Seed with setas or with remaining pappus ....... 

Seed with awns at the top cccccccccvccccccccccs 

Seed beaked.rssesde Kise c civia wisic sisie dele cacnnwsanancce 

Seed broader than 1.5 mm, flat, Bidens tripartita 

L. 301 

Seed in cross-section quadrangular or quadratic, 

Bidens pilosa L. 300 

Seed narrower than 1 mm eeeeeveeeeeeeeeeeeeeee eee 

Seed narrower than 1 mm 

Surface with clear ribs, seed smaller than 5 mm, 

Crepis setosa Hall. F. 371 

Surface with unclear ribs, seed more than 5 mm, 

Crepis rhoeadifolia M.B. 369 
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(34) 

Beak with two tips, surface yellowish, with clear 

ribs, Carex pseudo-cyperus L. 773 

Seed tapers into long tip, surface gray-violet, 

with indistinct nerves, Poa bulbosa L. 1077 

Seed with setas on the summit, succisa pratensis 

Moench 799 

Seed with pappus or pappus residues .....ccccecce 

Pappus is composed of tongue-shaped lamina or 

from diffuse hairs at the base ....... TORTE, 

Pappus is composed of fine hairs ......c.:r..0... 

Pappus is composed of tongue-shaped lamina, which 

are horizontally spreading, seed about 1.5 mm 

in length, Galinsaga parviflora Cav. 405 

Pappus is composed of diffuse hairs at the base, 

which exhibit lacerated corolla, Leontoclon 

medicaulis (L.) Banks‘ ex Lawe em. Porter 458 

Seed with smooth ribs SS eh a Ars 

Seed) with nodWatedribs sosoosesocsecosenoeonen 

Seed Cubaidal or cylindrical; at the base it 

becomes narrow and rounded off ceccccccccccccces 

Seed below is diagonally trimmed, Inula 

belenium L. 444 A 

Pappus is composed of white hairs ee 

Pappus composed of yellowish hairs ...errer,e... 

Hieracium pilosella L. "34 

Hieracium anurorum L. em. Huds 432 

Seed more than 3.5 mm, Hieracuim villosum L. 437 

Hieracium spec. 

Seed less than 3.5 mm N et 

Heracuim laevigatum willd. 431 

Heracuim umbellatum L. 436 

Heracium spec. 
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50 

(43) 

{33} 

(51) 

Surface yellowish-brown, Leontodon nudicaulis 

(L.) Banks ex Lowe em. Porter 458 

Surface red-brown to black-brown .ccccccccccccce 50 

Seed mostly with long beak (longer than the 

rest of seed) with tips, with tines directed 

upwards, which become smaller from the middle 

towards the base, Hypochocris radicata L. 441 

Seed not beaked or with only a short beak (shorter 

than the rest of seed) with tines, which remain 

the same till the base, Hypochoeris glabra L. 439 

peed) €learlyierind ter wu aaa he 52 

Seed not crinite or only occupied with fine fuzz 57 

Surface brownish black, occupied with dense, short, 

white hairs, Annica montana L. 281 

DUrEatciel diiechterr Iukrakrune une anne 33 

SUrTacer Rays ocbrowrish base han nn ne 54 

Samtace: lichfkyellowiinksckenshars nee eneen GO 

Ribs clear, Solidago virgaurea L. 528 

Babs’ Heasnelfar ker ARE eG oti wishs «6.6. 6\e cw. oieieiawe 55 

Seed less than 2.5 mm, surface white, with wooly 

hairs, Senecio vernalis Waldst. et Kit. 213 

Seed more than 2.5 mm, surface with less dense 

hairs, hairs absent below pappus attachment, 

Senecio vulgaris L. 515 

Seed more than 1.5 mm, Erigeron acer L. 389 

Seed less than 1.5 mm, Erigeron Canadenis L. 392 

Rilbenısmooibhl } gm sha io see nennen ernennen DB 
Ribs rough .»........... .... ee ee ese ee esses ee ese 79 

Ribs fragile PAS SAS seh erere sferefejatere oe ekelelslslete-ete ele sis ele ys) se nie 59 

Ribs ied eardyt dhetinet 1, sissies cantenelsiilos ice sobaces 64 

Seed more than 2 mm, Guizotia abyssinica (L.) 

Cass. 414 ; 

‚Seed less than 2 mm 

Artemisia vulgaris L. 288 

Artemisia spec. 

68 
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61 

63 

64 

Ribs lighter than the interstices ....e.e...... 

Ribs and interstices of same color ............ 

Ribs whitish, interstices dark, almost black, 

Chrysanthemum lencanthemum L. 345 

Contrasts weaker ceccccccccrccerccccccrsscseses 

Seed smaller than 1.5 mm, Matricaria chamomilla 

L. 877 

Seed bigger than 1.5 mm 

Seed on apex with white ring, in the centre 

an uvula, Senecio viscosus L. 514 

Seed on apex with yellowish ring, without uvula, 

interstices wider, Crepis Capillaris (L.) Walls. 

368 

Surface dark grayish brown to black .........e6 

Surface lighter or paler c.cccccccccccccccscccee 

Seed thickened club-shaped towards the apex, 

Guizotia abyssinica (L.) Cass 414 

Seed not thickened, club-shaped .....ccccccccee 

Seed four-edged, Rudbeckia hirta L. 498 

Seed prismatic, with rest of pappus ........ee6 

Hieracium murorum L. em Huds. 432 

Hieracium spec. 

Seed wider than 1 mm 

Seed narrower than 1 mm Cece nennen nn. 00. 

Seed four-edged (quadrangular) ...cccecescccece 

Seed in cross-section ovoid, Leontodon 

nudicaulis (L.) Banks ex, lowe em. Porter 458 

Dipsacus fullonum L. 791 

Dipsacus silvester Huds 793 

Seed thickened, club- shaped towards the apex, 

surface light yellow, Lapsana communis L. 453 

Seed not thickened, club-shaped eee reece cccce 

Seed smaller than 2 mm, Tanacetum vulgare L. 539 

Seed bigger than 2 mm 
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(57) 

(80) 

Seed with 10 ribs ..... 

Seed with fewer ribs Ne: RO ove’s’ «se 6) «ss ese 

Seed four-edged, linear, Inula helenium L. 444 

Seed ovoid in cross-section, not linear .ecceeee 

Surface blackish brown, Crepis tectorum L. 373 

Surface yellowish brown, 

Seed bigger than 5 mm . 

Crepis biennis L. 367 

Seed smaller than 5 mm, Tussilago farfara L. 550 

Arachnospermum Canum (C.A. Mey.) Dom 273 

Arachnospermum Canum (C.A. Mey.) Dom F. Tenuiss- 

imun (Bab.) Rpes. 274 

Ribs with delicate or coarse tines or tubercles 

Surface has diagonal ribs, or is diagonally 

wrinkled or fine granulated ..ccccccccccccccccece 

Tines become bigger towards the apex .ccercccrrcccee 

Tines remain equal in size sacocccccrcccecrecces 

Seed markedly curved .. 

Seed almost straight .. ..............e..e...—c.:".. 

Calendula arvensis L. 304 

Calendula officinalis L. 305 

Tines become much bigger towards the apex ...ceece 

Tines become only slightly bigger, Leontodon 

nudicaulis (L.) Banks ex. Lowe em Porter 458 

Seed at apex with a corona from 5 pointed 

squamas, Chondrilla juncea L. 336 

Seed at apex without corona .ccccccccrecesersecces 

Surface reddish brown, Taraxacum erythrospermum 

Audrz 540 

Surface yellowish brown 

Tines pointed, Taraxacum officinale Web. 542 

Tines blunt, Turaxacum Kok-soghyz Rodin 541 

Pappus snow-white, Hypochoeris glubra L. 439 

Pappus light yellowish „. .......—. eo se eo ee eo oe 9200. 
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(79) 

Hypochoeris radicata L. 441 

Hypochoeris cretensis Benth et Hook 438 

Ribs delicate granulated .„....ceseeereeeereneeeeneene 

Surface with ablique ribs or obliquely wrinkled .. 

Surface reddish brown ecoreccrecccccvcccsccccscccceces 

Surface yellowish brown or brown ccccccceccsccsecce 

Crepis tectorum L. 373 

Crepis spec. 

Seed bigger than 5 mm, Leontodon hastilis L. var. 

vulgaris Koch 457 

Seed smaller than 5 mm, Leontodon autumnalis L. 456 

Surface with oblique ribs 

Surface obliquely wrinkled yellowish-brownish..... 

Seed bigger than 4.5 mm, Leontodon nudicanlis (L.) 

Banks ex Lowe em. Porter 458 

Seed smaller than 4.5 mm 

Oblique ribs deep and hence, clear, almost annular, 

Picris sprengeriana (L.) Poir 486 

Oblique ribs clearly crossed by longitudinal ones 

Seed with small uvula at the apex, Picris Stricta 

Jord. 487 

Seed without uvula at the apex, Picris lueracioides 

L. 485 

Seed bigger than 5 mm, Leontodon hastilis L. var 

vulgaris Koch 457 

Seed smaller than 5 mm, Leontodon autumnalis L. 456 

(1) Seed at the base with a V-shaped white hilum, 

Lallemantia iberica (M.B.) F. et M. 1209 

Seed with other shaped hilum ........cccccccccces 

Seed on the surface either rough or smooth ....e. 

Seed differently 

Seed cylindrical, on both ends diagonally | 

trimmed, every two opposite longitudinal strips 

rough or smooth, Cassia tora L. 1329 
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101 

105 

108 

Dorsal surface convex and smooth, ventral surface 

domed and rough ceceeeceesececccccecccscccsescocs 

Ventral surface gray, dorsai surface brown, 

Verbena officinalis L. 2495 

Dorsal and ventral surface brown, Verbena 

urticifolia L. 2497 

Seed at one side with clearly big embry0.e-seeeee 

Embryo indistinct at the surface wecccccecccevee 

Seed glossy, smaller than 2 mm, Melica 

transsilvanica Schur 1048 

Seed bigger than 2 mMeccccccccccccccccccscccccccce 

Surface yellow at the end with a whitish tuft 

Ee RSE ae nn 

Surface grayish yellow to grayish green, at the 

end with few curled hairs, Secale Cereale L. 1087 

Avena nuda L. 935 

Avena Fatua L. subsp sativa (L.) Thell. 

(nackt). 934 

Avena fatua L. subsp. chinensis (Fisch.) Malz 932 

Seed, like a piece of Straw cecccccccccccccccsece 

Seahrdiffenentivy Susi sanieren 

Surface light yellow, seed longer than 5 mm and 

wider than 2 mm, Aegilops cylindrica Host 905 

Surface brown, seed shorter than 5 mm and narrower 

than 2 mm, Lepturns cylindricus Trin. 1038 

Seed with 2 serrated beak or pistil or needles 

or calyx fimbris or on the apex with a permanent 

pappus or upright Cone ceccccccccccccccccccrcecce 

peed ditt erent y§ vais sinisistatslnte <inye cde acceeses canes 

Seed beaked or with a curved pistil ...cccecccee 

Besaiirffprentiy oie coc css 6c eos sin vee sss es sie oe 

Seed beaked Corre e ere ee a a ar a ee cence crcrcccees 

seedy rd. thy Ml wpa. 8 tacks br tler let dune ea «0's eos 

Surface yellow, with numerous ribs or nerves, 

Carex pseudocyperus L. 773 

Surface brownish, with few nerves, Carex arenaria 

L. 767 
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122 

Seed wider than 1.5 mm, Genum urbanum L. 2119 

Seed narrower than 1.5 mm, Geum rivale L. 2118 

Seed with a cone from 8 exitent straight lines 

BRicRBraper sense aS de else die Sane 6 005 ns ee 06 114 

Seed differently cecccccreeccecceresccesecseccce 115 

Surface bare, seed bigger than 5 mm, Cephalaria 

syriaca (L.) Schrad. 789 

Surface crinite, seed smaller than 5 mm, Cephalaria 

transsilvanica (L.) Schrad. 790 

Seed on the apex with a Calyx fimbris of squama 116 

‘Seed on the apex with a pappus of hairs or seta, 

or on the apex with needles) ..c.cccccccccccccce 124 

Pappus of squama @eeeeervreteeeeeseeeeeeseeeeeeeeee @ 117 

Pappus of hairs, or apex with needles .......--. 122 

Seed bigger than 5 mm, Xeranthemum cylindraceum 

Sibth. et Sm 558 

Seed smaller than. 5 mm rt. cera sie Se SSS SS 118 

Pappus-squama diagonally spreading, Galinsoga 

parviflora Cav. 405 

Pappus-squama + situated vertical socccccsscecce 119 

Squama diverge in needles cwccccervecccccccrecce 120 

Squama truncated cccccccccccccccccccccccccsccecs 121 

Seed dark brown, Pulicaria vulgaris Gaertn. 492 

Seed light brown, Pulicaria dysenterica (L.) 

Bernh. 491 

Squama on apex well-developed, surface of the 

seed yellowish, Cichorium endivia L. 349 

Squama less prominent, surface of the seed 

dark gray, Cichorium intybus L. 350 

Calyx fimbris diverge in tip, Succisa pratensis 

Moench 799 

Calyx fimbris collar-shaped, edged ...ccccceees 123 

Surface yellow, Scabiosa columbaria L. 796 

Surface yellow, Scabiosa ochraleuca L. 798 
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(115) 

(108) 

Seed with needles on the apex ceccccccccvccccce 125 

Seed with pappus on the apex Secccocccccscccecs 128 

Seed with two to three backward serrated needles 

On the Apez ees «ev os eee wc ws 6 velo nennen 126 

Seed with serrated needles further foreward on 

the! APEX Wececc clewsicccceecscececdescccscacivecesices 127, 

Seed rectangular to quadratic, Bidens pilosa L. 300 

Seed flat, Bidens tripartita L. 301 

Seed cylindrical, with four long needles, Aegilops 

cylindrica Host 905 

Seed ovoid, ventrally pointed, with more needles, 

Aegilops ovata L. 906 

Seed bigger than 5 mm, surface with prominent ribs 129 

Seed smaller than 5 MMeccecccccccccccccccccccccecs 130 

Seed with numerous ribs, Cnicus benedictus L. 358 

Seed with few ribs, Carthamus lanatus L. 311 

Pappus with auburn, firm seta, Centaurea Cyanus 

10,317 

Pappus differently eeeeeeeeeeeeneteneeeeeeeeeeeee 43 

Seed bigger than 2 mm ceccccccccccccccccsesccce 132 

Seedesmallerzthan coin Velsieislaielcielele(elelselee)els\e none en 133 

Pappus hairs whitish, Aster Canus Waldst. et Kit. 291 

Pappus hairs yellowish, Aster linosyris (L.) Bernh. 293 

Seed rod-shaped, Pulicaria dysenterica (L.) Bernh. 491 

Seed wedge-shaped, Solidago gigantea Ait. 523 

Hilum lateral to the base, thickened on dorsal 

surface or at the side tal aististesliele els isis! eale sie u «ielsl sis 135 

Hilum at the top of the base cecccccccccrccccecce 153 

Apex with pubescent hairs, seed three-edged, with 

domed ventral surface. Hilum lateral to the base, 

thickened at dorsal surface, Phlomis tuberosa L. 1234 

Apex differently, seed not three-edged .......e. 136 

Surface with clear ribs .»e ee 99 oe oe 2 9, 9 9 eo 2 2 eo, 2 9 9. 0 © 1317, 

SUrKACeNSMOOLN?, 0 sele eleteleleleis slelere/ere wie nlalelaialsele.ne ee 139 
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143 

Surface with numerous ribs, Cnicus benedictus 

L..358 

Surface with four ribs ceceeeeccccrccccccceccscce 

Surface white, interstices smooth, Carthamus 

tinctorius L. 312 

Surface gray to brown, interstices rough, 

Carthamus lanatus L. 311 

Hilum at the side „..eeceeeereneeeeeee nenne... 

Hilum lateral to the base .eccccccccecrccccccce 

Seed straight or almost straight cecccrcccccvecce 

Seed horseshoe-shaped, Scorpiurus subvillosus 

L. 1483 

Seed spindle-shaped ceecceeencccrcccecsreccerescecscecn 

Seed cylindrical cecccccccccccccccccvccvccecscoe 

Seed bigger than 3.5 mm. Erodium ciconium Willd. 

874 

Seed smaller than 3.5 mm, Eradium cicutarium (L.) 

LE eHnerve. "875 

Dorsal surface straight, lateral sides without 

longitudinal carina, Coronilla varia L. 1342 

Seed si curved backward, lateral sides with 

longitudinal carina, Coronilla scorpioides (L.) 

Koch 1341 

Seed curved hooked at the base cecccccccccceccece 

Seed not hooked, curved at the base .....c...... 

Seed bigger than 3 mm, Pappus auburn or white, 

Centaurea phrygia L. 328 

Seed smaller than 3 mm, pappus white .......... 

Surface mostly silver-gray, Centaurea melitensis 

L. 323 

Surface mostly darker, Centaurea maculosa Lam. 322 

Seed with brown or reddish pappus .ececccccces 

Pappus white or absent oo 1101010110011 0110101010101 eee 

Pappus auburn, dense as shaving-brush, Centaurea 

Cyanus L. 317 
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160 

(134) 

Pappus yellowish-gray to brownish, less dense, 

loose, stretched out, Centaurea scabiosa L. 333 

Seed constricted to half through the grooving at 

the base, Centaurea aspera L. 315 

Grooving not SO broad cececccerceeccveccsceseses 

Seed bigger than 2.5 mm cecccccccccccvsccecvccsce 

Seed smaller than 2.5 mm, Centaurea solstitialis 

L. 334 

Pappus absent, Centaurea jacea L. 320 

Pappus present ceecccceccccecccccccacccccscccccesecs 

Pappus whitish, less fragile, Centaurea maculosa 

Lam. 322 

Pappus yellowish, fragile, hence pappus-hairs 

mostly shorter, Centaurea nigra L. 326 

Seed 4-edged, quadratic in cross-section „zer... 
- 

Seed not quadratic in cross-section .cccccssccee 

Dipsacus fullonum L. 791 

Dipsacus silvester Huds, 793 

peedabigcer) thangd5emmpcdccucecccoescrccscccocucce 

Seed smaller than 5 mm 

Seed wider than 4 mm + compressed laterally, apex 

small, without uvula, Helianthus annuus L. 417 

Seed narrower than 4 mm 

Surface smooth 

Surface with ribs, grooved or edged ceccccccccce 

Apex with ring shaped, sharp, yellow margin, 

Silyburn marianum (L.) Gaertn. 520 

Apex ObLiQuen . «seed sche ei cbse we Seo Ce es t.eeccece 

Seed always clearly variegated, Cynara scalymus 

L. 378 

Seed less variegated to monochrome, Cynara 

cardunculus L. 377 

Surface gray unspotted, Madia sativa (L.) Mol. 470 

Surface spotted brown to black .eccccccccccccces 
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(155) 

(164) 

Seed bigger than 7 mm, Arctium nemorosum Lej, et 

Court. 277 

Seed smaller than 7 mm EEE, EEE ET 

Arctium lappa L. 275 

Arctium minus (Hill) Bernh. 276 

Arctium-tomentosum Mill. 278 

Seed compressed, flat or winged wees eeecneeces 

Seed thick, more edged or oval or ovoid in 

Cross-section eecccececcesserecsceervsescecesscecee 

Seed with beak or tipping beak ccecceecercccecee 

Seed without beak ccccccccccccrccccccresccescece 

Seed on each side with only a longitudinal rib, 

Lactuca perermis L. 147 

Seed on both sides each with 5.7 longitudinal 

ribs ceccececcccecccecrccceseseccssececcceccsscce 

Seed narrow, wing-shaped with edge, Lactuca 

virosa L. 542 

Seed not edged cccccccccccccsccccccccccccsccccccs 

Surface white, Lactuca sativa L. 450 

Surface grayish brown to black ........2.cccecee 

Ribs fine granulated, Lactuca saligna L. 449 

Ribs smooth or slightly granulated ..........0. 

Surface brown to alive green, Lactuca scariola 

L. 452 

Surface brown to black, Lactuca sativa L. 450 

Surface smooth, seed + winged 

Surface with ribs or wrinkled .....ccccccccccce 

Surface brown, seed rhombic in cross-section, 

Anthemis austriaca Jacq. 266 

Surface light gray to light brown, seed flat ... 

Seed narrow wedge-shaped, narrow winged, surface 

lusterless to weak glossy, Achillea millefolium 

L. 253 

Seed broader and broader winged, surface glossy, 

Achillea ptarmica L. 254 
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(163) 

Surface with ribs ceecccerccesceceseressserecece 

Surface without ribs ccccrwecrcrcceeeccevecsscee 

Surface straw yellow, Lapsana communis L. 453 

Surface yellow-brown to brown .scceseeeserenee 

Ribs smooth, Sonchus asper (L.) Hill. 530 

Ribs diagonally wrinkled ..coceceeeeeeeeree.eeee 

Ribs strong, especially the middle one, Sonchus 

arvensis L. 529 

All ribs not too stout, Sonchus aleraceus L. 531 

Limonium gmelini Ktze, (nackt) 1880 

Limonium tataricum (L.) Mill (nackt) 1885 

Limonium spec. (nackt) 

Seed with rips PR ee dee oS 

Seed smooth or slightly diagonally wrinkled ... 

Ribs or interstices rough ecccccccrcccccccccce 

Ribs or interstices smooth) cccccccsccccccccccce 

Ribs edged, Anthemis cotula L. 267 

Ribs differently ccccscccccccsccccscccccvecese 

RDS) EU] Supswitcth, tineseeeeeseree eo eins uoisele ee anne 

REDS difrfrerently seis elsiale steele slelsis eos een nen.n een 

Surface red-brown, Taraxacum erythrospermum 

Andrz. 540 

Surface yellow-browm cccccccccccccseccccccsccs 

Tines pointed, Taraxacum officinale Web. 542 

Tines blunt, Taraxacum kak-saghyz Rodin 541 

Surface dihgenalty ribbed Bick Gua eee 

Surface rough wrinkled, undulating 

Seed + constricted towards both ends 

Seed slightly constricted towards the base .... 

Seed with only 1 longitudinal rib on both sides, 

Lactuca perennis L. 447 

Seed with two or more longitudinal ribs 

Diagonal ribs deeper and hence more clear, 

almost annular, Picris sprengeriana (L.) Pair. 486 

Diagonal ribs clearly interrupted by the 

longitudinal ribs 
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188 

(184) 

(179) 

Seed with small uvula on the apex, Picris 

stricta Jord. 487 

Seed without uvula on the apex, 

L. 485 

Surface with clear longitudinal ribs ..o.eseere.e 

Surface with delicate longitudinal ribs, Picris 

echioides L. 484 

Middle rib stronger than the others, Souchus 

arvensis L. 529 

All ribs not too stout, Souchus aberaceus L. 531 

Seed clearly winged on one or more edges, 

Chrysanthemum coronarium L. 341 

Seed 

wing 

Ribs 

Ribs 

not winged or at most, with rudimentary 

or edges paler than the interstices .....ee. 

and interstices of same color ceccccccccccce 

Surface gray-green to olive brown, Arnoseris 

minima (L.) Schweigg et Koerte 282 

Surface brown (without green tinge) ..wcccccccece 

Surface black-brown, Matricaria inodora L. 472 

Surface yellow-brown, Chrysanthemum coronarium 

L. 341 

Surface gray-green to olive-brown, Arnoseris 

minima (L.) Schweig et Koerte 282 

Surface brown-black variegated, Cichorium 

intybus L. 350 

Ribs 

Ribs 

Ribs 

Color contrast weaker 

Ribs 

paleri than thelanterstices, . vcessssssanseces 

and interstices of same color .ccccccccccce 

whitish, interstices almost black ......e.e. 

e@eeeoeveeoeveeeeeereen ee ees eeee88 

firm, their width almost as that of 

interstices, Uvula clear, chrysanthemum 

leucanthemum L. 345 

Ribs delicate, narrower than the interstices, 

uvula unclear, Inula ensifolia L. 442 

Picris hieracioides 

190 
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202 

(196) 

Seed shapeless, about 1 mm wide, chrysanthemum 

segetum L. 348 

Seed narrower .—. . 6. 000 1,1009 019 001,991 0 9119 84 200 

Seed bigger than 2 mm eacceseerecereerereeceecs 201 

Seed smaller than 2 mm .ecceoecccccceescecccvcece 202 

Seed with white ring on apex in the center with 

a uvula, Senecio viscosus L. 514 

Seed with yellowish ring at the apex, without 

uvula, interstices wider, crepis capillaris (Le) 

Walla. 368 

Surface light gray, Chrysanthemum parthenium 

(L.) Bernh. 347 

Surface darker 

Matricaria chamomilla L. 471 

Matnicaria matricarioides (Less.) Porter 474 

(Ribs slightly weaker) 

Surface dark brown to black ccccrccccececceccee 205 

Surface paler m ee El 208 

Seed bigger than 1.5 mm, surface black ....... 206 

Seed smaller than 1.5 mm, surface dark brown... 207 

Seed wider than 1 mm, Guizotia abyssinica (L.) 

Cass. 414 

Seed narrower than 1 mm, Rudbeckia hirta L. 498 

Artemisia vulgaris L. 288 

Artemisia dracunculus L. 285 

Surface whitish yellow ccccccccccrcccccccvecce 209 

Surface light brown and darker ......ccccccece 210 

Seed flat compressed, ribs delicate, mostly 

not clear, Grindelia squarrosa (Pursh) Dunal 413 

Seed thicker, ribs clear, thick, Anthemis 

ruthenica M.B. 270 

Seed bigger than 3 mm and wider than 1 mm .... Py tal 

Seed smaller than 3 mm @eeeeeeoeeeeeeeeeesee ee 8 @ 213 

Seed 4-edged, straight, quadratic in cross-section 212 

Seed curved, it tapers up and down, Leontodon 

nudicaulis (L.) Banks ex Lowe em. Porter 458 
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(178) 

Dipsacus fullonum Le 791 

Dipsacus silvester Huds. 793 

Seed with round thick ribs on the surface ..... 

Seed with delicate ribs or + sharp edges on the 

Se ee AR REDE ICh ee STORE OT EDEN Ce RER 

Seed almost rod-shaped, narrow, Senecio 

jacobaea L. 511 

Seed shapeless, compact + conical «seceeeeeeees 

214 

216 

215 

Edge at apex, protruding, Anthemis arvensis L. 265 

Edge not protruding, + sharp, Chrysanthemum 

en 348 

Seed quadratic in cross-section, surface gray, 

Tarracetum vulgare L. 539 

Seed rhombic or oval in cross-section, surface 

yellow to brown „..oeeeereereneenen ernennen... 

Seed rhombic in cross-section ececcccccccccece 

Seed oval in cross-section, Sonchus asper (L.) 

Hill 530 

Seed between the four main ribs mostly smooth, 

Anthemis austriaca Jacq. 266 

Seed between the four main ribs always with 

delicate subsidiary ribs, Anthemis tinctoria L. 

Seed with relatively big embryo lateral to the 

FASC gr ha Baar ee ee (6,0), 6) 6:6) ..8,6) 9.00) 4 eras 

Embryo indistinctnexternallyensiee use wieso ae sine 

Melica transilvanica Schur 1048 

Melica spec. 

Seed smaller than 2 mm cecccccecccccccccccccece 

Seed Bie gernethanie2 sMMis a. clelcislicleic cl clclclc.c- cele 6 06 

Artemisia vulgaris L. 288 

Artemisia absinthium L. 283 

Artemisia dracunculus L. 285 ’ 

Surface blackish, Guizotia abyssianica (L.) 

Cass. 414 

Surface paler - eeeeveeeveeveee ee eeeeeeeeereeeee eee 

271 
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228 

229 

Seed spindle-shaped compressed .cerereeeererene. 225 

Secdedt Geren bly! eccncns cies eae een ‚226 

Limonium gmelini Ktze (nackt) 1880 

Limonium tataricum (L.) Mill (nackt) 1885 
Seed sharp-edged, Anthemis anstriaca Jacq. 266 

Seed not sharp-edged ..rccccccccccccccccecccecseee 227 

Seed at the apex with ring-shaped interrupted 

BURN souetictis Sess aa «Seely. gecescseed228 

Seed at the apex without ring shaped interrupted 

margin edge, Grindelia squarrosa (Push) Dunal 413 

Seed under the magnifying glass-delicate, diagonally 

wrinkled “ceccceccccccacesccvvccecscveccecscvesswce 229 

Seed under the magnifying glass not diagonally 

WrinicledUticisleicts Cicicic clelciele a Oieleic ise sles elelsletetete ces ewe 230 

Surface more dotted, diagonally wrinkled, becomes 

narrower towards the apex, is not annularly 

interrupted, Carduus acanthoides L. 306 

Surface more streak-shaped-diagonally wrinkled, 

becoming slightly narrower towards the apex, which 

is mostly annularly interrupted, Carduus Callinus 

Waldst. et Kit. 307 

Seed with blackish, streaky surface ... eo 0 2 eo oe 2 2 2» 231 

Seed without blackish streaks sisle cloleinls aiteincewisceie, 232 

Seed at the base rounded, Carduus nutans L. 308 

Seed at the base + pointed, Cirsium vulgare 

(Savi) Airy-Shaw 357 

Seed with one (up to 1 mm) long uvula at the 

apex, Cirsium oberaceum (L.) Scap. 355 

Uniram shorter 4 ics clcls ts clelauiviclas clelete se lerbiclete crete ele ele « 233 

Surface brownish, Cirsium arvense (L.) Scop. 351 

Surface yellowish, Cirsium palustre (L.) Scop. 356 
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10 (5) 

Group V 

(Ovoid Seeds with Longitudinal Groove) 

Hypocotyl on seed externally distinct, mostly 

interrupted by + clear groove eececececcvccscsecce 

:include as yet, main seeds of Crucifirae and 

Leguminosae 

Hypocotyl on seed indistinct externally ececccees 103 

Hilum spherical, dimple shaped, sharply demarcated 41 

:include as yet, a great part of Leguminosae 

Hilum not sharply demarcated, always slightly 

projecting through the breakage of the funiculus, 

oval or almost spherical, but not heart-shaped or 

kidney-shaped, mostly on hilum end double-painted 

: include as yet, the seeds of Cruciferae 

Surface smooth eoceeccerceccccccerescccsccscsescccecs 

Surface not smooth cocccercccccccccessescesccece 

Surface ribbed, Thlaspi arvense L. 725 

Surface warty, nodulated or rough-wrinkled ...... 

Surface warty or nodulated ....ceccccccccccscvece 

Surface venuled-reticular or rough-wrinkled ..... 

Stedhiba créer? thanyGl im C26 occ. ccc cece sce cece sees s 

Seed smaller than 2 mm ceccccoccccccccccccccccccecs 

Surface lusterless, Agrostemna githaga L. 170 

Surface glossy, Minuartia peploides (L.) Hiern... 

Surface red-brown, seed bigger than 1.2 mm, 

Cochlaeria officinalis L. 680 

Surface blackish or lead-colored, seed smaller 

Chan Hr 2Einme SAS ORs ooo ale OBO OS Oo Dod ooo aon 

Surface blackish, lusterless, Portulaca sativa 

Haw. 1942 

Surface livid-gray, glossy, Portulaca aleracea L. 

Surface venuled-reticular, Conrigia orientalis (L. 

Dumort. 681 

Surface rough-wrinkled 

23 

187 

1941 

) 

11 

83 



ad ot gona; 

(avoowd Lantberighod dd aba ia 

yigaom. ,taciteib wisse Bees, Ro. ‘iete 

ee ee ee + 4@ neaau 

bia entitisova> To aber BEER Se BM, wöutenie | 

” « 

coe aan Vidar 2%e tonkheel ons Dawe ao) iytoae “re 

td petagiemeb viquaeda „hbeuare EL Re „Laster musst 

eavortiniigel Le. SUR Fenız a „EN aa but | 

vistdgtiea syswia ‚„badarısz meh che rete ror ie 

,eukisinu® edt. tp palandt “iguoids gaticele 

to beqaie-Jised ton tad ,iaciizedge geome to. Leen 

f  beiateg-elduah bay mit wo citeom beqade~ coset 

gudetinuxD To abede et der aA shatank ay | 

CE ee ha ew ee 

a a SB m Sele | |, | 

BET .J eedeyte jaeeiat ‚bedsin.am | 

& acces So iXaiew-dig soy ne beialkbon yy taAsw 84 

d nen a spears ake eae aie ren Se er. 

OL essex alias due to sealuptieibelaney es 

een ben nenne an AO meee ema aaees 

Bo eee dieu de sina 6 eemcgy a a FRE neeme 

OtE sf extn eae dtl engem 

? seesstnane iad lege tt e
e 

rhet as it 

(sd) aktataeina ster 

Ta Y iL ie 

fo wile ae a ee 6 6 Oe we of eee are ae) 



16 

a7 

18 

22 

(11) 

Surface yellow-red to red-brown cecscceececceees 12 

Surface gray-brown to black-brown .ececceeeeeeeee 20 

Seed at hilum end with a black spot eccccccccccee 13 

Seed at hilum end without black spot ..eee.e.... 17 

Seed bigger than 3 mm, Taetis tinctoria L. 698 

Seed ismalidlern than 3 umsuk „hier civics nennen nn ih 

Surface light-to dark-yellow, Isatis praecox Kit. 697 

Surfacelßarker „„ouoonnssusonneusense one nnenenee . 19 

Surface glossy to weak glossy, Sisymbrium 

strictissimum L. 723 

Surf see us ter less Wile vcucnwwiwiecuessussmeeseanelase LO 

Surface yellowish brown, seed at hilum end 

hardly constricted, with a white spot extending 

along the breadth, Hirschfeldia incana (Juslen. ) 

Lagr.-Foss. 694 

Surface brownish red, seed almost tapers at the 

end of the hilum, with a white punctiform spot, 

Camelina microcarpa Andrz. 673 

Seed: bie er hans hdl mine sieges stele %s last ee) 18 

Seed smaller than 1.5 mm ececccccccnccccccccrccee 19 

Seed hypocotyled at dorsal surface, Camelina 

alyssum (Mill) Thell. 672 

Seed hypocotyled at the sides, Cepidium 

sativum L. 702 

Surface reddish-yellow, Descurainia Sophia (L.) 

Webb 684 

Surface brown, Sisymbrium officinale (L.) Scop. 722 

Seed bigger ctlian Asdımm rede Satcivhtelccs css 21 

Seed: anal) er ctham 4.6 um nassen une sun 22 

Seed ovoid, at hilum end pointed, Lepidium 

Campestre (L.) R. Br. 699 

Seed ovoid, at hilum end hardly constricted, 

Conringia orientalis (L.) Dumort. 681 

Seed elliptical, Barbarea stricta Andrz. 646 

Seed oval, Barbarea vulgaris R. Br. 647 
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30 

(3) 

(27) 

Surface glossy cecccccccccccccccevcsccsccsecece 24 

Surface lusterless cecccreccccecrerercesseseccs 27 

Surface blackish, high glossy, Reseda lutea L. 2083 

Surface reddish brown .cseseeeee een, enen.ee 25 

Seed at the hilum end with a black spot, 

Erysimum cuspidatum DC. 692 

Seed at hilum end without black spot ..cewcece 26 

Seed more than 1.2 mm, Sisymbrium austriacum 

Jacq. 721 

Seed less than 1.2 m, Descuraimia saphia (L.) 

Webb 684 . 

Seet:mer®. than 1.60 TMG! cies 6 < elsis 66 6 6.0e@ anna a s/s ele 28 

Seed less. than 1.5. mm oisis ise 0o-0)016.0,0' eteyetee aiaLe;e o ele 34 

Seed at the hilum end blackish ...ccccccccccrcee 29 

Seed at the hilum end not blackish ....c.ceccecee 30 

Seed more than 3 mm, surface red-brown, Isatis 

Inctoria L. 698 

Seed less than 3 mm, surface yellowish to dark 

yellow, Isatis praecox Kit. 697 

Hypocotyl interrupted through the whole length, 

much narrower than Cotyledons, Camelina sativa 

(L.) Crantz 674 

Seedrdifrerentlysereeserieisee see nina seie een eelsne ee 34 

Seed winged, Lepidium perfoliatum L. 700 

Seed not winged 

Side of Cotyledons almost straight, hypocotyl 

relatively highly convex, Lepidium sativum L. 702 

Both sides almost equally curved .„..e.coere.e.e..e 33 

Seed elliptical, surface gray-brown, Cardaria 

draba (L.) Desv. 677 

Seed ellipsoid, Eruca vesicaria (L.) Cav. em. Thell. 

subsp. sativa (Mill.) Thell 688 

Surface yellow-brown e@eeeneveeeveeeeeeeeeee et eevee 35 

Surface red-brown @eeseeeeeveeesee ee eeseeeee eee 37% 

.».o eo eo oo 000090 001 0 0 00 1 91 1 01 01 01 eevee 32 
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35 

39 

40 

41 

ko 

43 

44 

45 

(2) 

Hypocotyl longer than the Cotyledons ........... 36 

Hypocotyl mostly equal in length as the Cotyledons, 

Erucastrum gallicum (Willd.) O.E. Schulz 689 

Diplotaxis muralis (L.) DC. 685 

Diplataxis tenuifolia (L.) DC. 686 

Seed ovoid, at hilum pointed, sides rooty, Thaspi 

perfoliatum L. 726 

Seed not at hilum pointed, more elongated, or 

irregular in shape, dorsal surface hypocotyled ee 36 

Hypocotyl almost straight c.ccccccccccacccccccce 39 

Hypecotys Clearly CONVER “<cescecccctaevecesezecee MO 

Hirschfeldia incana (Juslen.) Lagr-Foss. 694 

Erysimum Cuspidatum DV. 692 

Surface light red-brown, Erysimum cheiranthoides 

Be. OOS 

Surface dark red-brown, Malcolmia maritima R. 

Br. 707 

Dorsal surface almost straight, Seed elongated 

or irregularly rectangular, not heart-shaped, 

kidney-shape or bean-shaped 

Dorsal surface curved or arched, seed heart-shape, 

beam-shapedor kidney-shaped .w.cccccccccccccceess 50 

Seed elongated, long stretched, oval in cross- 

section, Galega officinalis L. 1363 

Seed almost rectangular to irregular quadrangular, 

almost rhombic .„.„......... .ea....Ce..".e ee os 0 99100102000 0 43 

Seed more than 3.5 mm ........ ....e.e.—.......e... by 

Seed less than 3.2 mm .o..0 0101001010010 0101001000101 00101000. 0 45 

Hypocotyl interrupted by deep groove, surface 

yellowish, Trigonella foenum-graecum L. 1514 

Hypocotyl not clearly interrupted, surface olive- 

gray, Astragolus baeticus L. 1309 P 

Surface green-yellow, Astragalus falcatus Lam. 1311 

Color differently eeereeveeveeseeeeeeeeeeeeeeeeee eee 46 
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46 

52 

53 

57 

58 

(41) 

(51) 

Surface lusterless, Trigonella monspeliaca L. 1515 

Surface glossy or weak glossy ceccceecececrcees 47 

Seed outline clearly angular, Astragalus 

hamosus L. 1314 

Seed with rounded Sa er ee 48 

Surface reddish-brown Astragalus vesicaruis L. 1316 

Surface mostly variegated, olive-brown ccccccee 49 

Astragolus asper Wulf. 1308 

Astragalus onobrychis L. 1315 

eat CO BMG CT |, Pao t me s.c tos ahi tone © ome aie mis © oe a ee 60 

Surface not smooth, rough-warty ...ccccccccccce Sr! 

Hypocotyl of same length or longer than the 

Cotyledons Cer c ccc ccc cr ccc 0 1 0 00 52 

Hypocotyl shorter than the Cotyledons ......... 56 

BSeea More: That VS ne ae sae 64.6 eas esis see are 54 

Seed less OHare ale Sb) sili S65 bch aono a einraleeleleleie ana eine 53 

Surface yellowish to reddish, Trifolium 

parviflorum Ehrh. 15.4 

Surface dark olive-green to dark-brown, Trifolium 

angulatum Waldst. et, Kit. 1492 

Seed more than 3.5 mm, surface light gray-yellowish, 

Cyam apsis psoralioides DC. 1344 

seed less. Chany 30mm sieie a ekeite es ee oa © 6/666 cee sen 55 

Ononis spinosa L. 1464 

Ononis hircina Jacq. 1463 

Seed more than 2.5 mm, Melilotus italicus (L.) 

Lam. 1451 

Seed less’ than MN sco a a miois sic oes w o6 eas cele ccc ele e DM. 

Seed at the groove pointed angular, hypocotyl 

always tapering, Trigonella Coerulea (L.) Ser. 1512 

seed at’ the groove blunt angular’ “i<ccccccccsces 58 

Shape oval in longitudinal and Cross-section, 

hypocotyl tightly compressed, Melitotus 

sulcatus Desf. 1454 

Shape more flatly compressed .ecccccccccccccecece 59 
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59 

63 

64 

(50) 

Hypocotyl clearly interrupted, Seed ovoid in 

outline, Melilotus gracilis DC. 1449 

Hypocotyl less clearly interrupted, seed in 

outline, Melilotus indicus (L.) All. 1450 

Surface blunt, lusterless eocccccecccccctccccoce 

Surface glossy N AS eS AO 

Seed more than 2.5 mm ececcecccccccvesecesccsessce 

Seed less than 2.5 mm eceocccccccccevesvssscesece 

Hypocotyl about one-fourth shorter than the 

Cotyledons ceccccccceercccccccrcccccscsescsceccecs 

Hypocotyl almost of same length as the cotyledons 

or less shorter seccececccrercevesesscescssesose 

Seed more than 3.5 mm and thicker than 1 mm, 

Melilotus siculus (Turra) Jacks. 1453 

Seed less than 3.2 mm and thinner than 1 mm, 

Melilotus wolgicus Poir. 1456 

Surface almost smooth, Melilotus sulcatus Desf. 

var. maior Cambess. 1455 

Surface fine rough, Melilotus italicus (L.) 

Lam. 1451 

Seed less than 1.5 mm ccccccccccccccccccccccccece 

Seed more than 1.5 mm ccecccsvcccccecccccscecccee 

Surface dark olive-green, Trifolium angulatum 

Waldst. et Kit. 1492 

Surface lichten re. seaeselsleisleleee,s.sva,s.e eis eleherereie seien 

Surface in the lower part greenish, in the upper 

yellow, Trifolium cempestre Schreb 1494 

Surface Git herent ly) n.easenoensone sn een nenn en clelee 

Surface pale-green, Trifolium arvense L. 1493 

Surface yellow to light reddish .ccccccccccccccce 

Hypocotyl more clearly interrupted, seed almost 

heart-shaped, Trifolium parviflorum Ehrh. 1504 

Hypocotyl compressed, seed almost oval, 

Trifolium glemeratum L. 1498 

61 
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62 

65 

63 

64 

66 

70 

67 

68 

69 
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70 

71 

72 

76 

77 

78 

79 

(65) 

(60) 

Seed bean-shaped, apex of hypocotyl in the middle 

of the ventral surface slightly precedented, 

Medicago minima L. 1436 

Seed more oval oe | oe 92 090 92: 9 0 090 0 © eeeeeesneeeeeeeeee © 7 

Seed less than 2 mm cccecceccccvccrccscccescccecs 72 

Seed more than 2 mm ..-»—eo 0009002 99 9 9, oe oe 9 9 9 - 9 98 & 73 

Hypocotyl two thirds the length of Cotyledons, 

Melilotus officinalis (L.) Lam. em. Thuill. 1452 

Hypocotyl about 3/4ers long as the Cotyledons, 

Melilotus sulcatus Desf. 1454 

Hypocotyl almost long as the Cotyledons, 

Trigonella Coerulea (L.) Ser. 1512 

Hypocotyl shorter than the Cotyledons ....... 74 

Hypocotyl extends longer, Melilotus altissimus 

Thuill. 1447 

Hypocotyl more close, Melilotus albus Med. 1446 

Seed + bean-shaped in outline, hypocotyl and 

Cotyledons take their course almost parallel 76 

Seed nearly heart-shaped or kidney-shaped in 

outline, hypocotyl forms an angle with the 

Set y PSC Orne” Oa or, e's ae arale oiete = uim 6.& o's n> ies aes ae oe 80 

Hypocotyl appears sharp prominent at the side as 

Shia esp LIicer retslalstsiclereterelcietetelere cs cies cteiteletel ele sieleletets 1 

Hypocotyl protrudes, not sharply, as a small 

Sp Re 78 

Seed highly curved, bigger than 2.5 mm, Medicago 

maculata Willd. 1435 

Seed more ovoid, smaller than 2.3 mm, Medicago 

falcata L. 1429 

Seed more than 3 mm, Medicago denticulata Wild. 1427 

Seeu” Less? than Dr 8*tm UM LA TE AR TEL te eS 79 

Hypocotyl mostly two-thirds to three-fourths 

as long as the Cotyledons, Medicago sativa L. 1442 

Hypocotyl mostly only 1/2 as long as the Cotyledons, 

Medicago falcata L. 1429 

89 
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(75) 

(80) 

(85) 

Seed more than 2.5 mm cecococcercrcccecrccvesecees 

Seed less than 2.5 mm eccocceorcccccervssccccvecr 

Surface dark-brown to black St elele’ ciel clelete co clete' cls ne 

Surface lighter eeeoeoeveveveeevees eseeeeeeeeeeeee ee @ 

‘Surface black, Trifolium subterraneum L. 1511 

Surface dark-brown, Genista tinctoria L. 1371 

Seed clearly angular at dorsal surface, surface 

highly glossy, Hedysarum coronarium L. 1379 

Seed round at the dorsal surface, surface glossy 

Seed ovoid-kidney-shaped in outline, Astragalus 

cicer L. 1310 

Seed heart-shaped to kidney-shaped in outline, 

Astragalus glycyphyllus L. 1313 

Hypocotyl length almost just as that of the 

Cotyledons ..oeororeoneenen rennen een .. 

Hypocotyl length not more than three-fourths 

that WEICHE CotyLledona' ) DIE HE TFT re See 

Surface dark olive-green to black-brown ...... 

Sunface VEL Sh tex) Ave ciclclclsc cisie ace 00 sine e © o0 0.6 cele 610 

surface highly “glossy ~¥. se Alec soon cle ccaccece 

Surface glossy, Trifolium hybridum L. 1499 

Seed more than 1.3 mm, Genista anglica L. 1365 

Seed less than 1.2 mm, Trifolium echinatum 

M.B. subsp. supinum (Savi) A. et. Gr. 1496 

Surface yellow, Trifolium repens L. 1506 

Surface mostly yellow-brown spotted, Trifolium 

fragiferum L. 1497 

Surface reddish brown to brown-black .......ec¢. 

Surface Sh MENT Er Plteche cs cre oleic e|clelele ce lolclelciel slelcletc sels 

Seed gigger than 1.5 mm aici min elelalnafele ein eleilere eral ele 

Seed smaller than 1.4 mm, surface highly glossy, 

Lespedeza striata Hook. et Arn, 1406 

Surface reddish brown, Astragalus vesicarius 

791316 

Surface mostly variegated, olive-brown 
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85 
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93 

(1) 

Astragalus asper Wulf. 1308 

Astragalus onobrychis L. 1315 

Seed more than 1.2 mm eccecescercccesercescccce 

Seed less than 1.2 mm ceeeccccececereeccrcrcccrcces 

Surface pale-green, Trifolium arvense L. 1493 

Surface yellowish to brownish, Trifolium 

campestre Schreb. 1494 

Hilum with brown edges cccccccevrecccessecesssecs 

Hilum without brown edges cccccccccccererecccece 

Seed at hilum with bigger caruncula, surface 

lusterless to weak glossy, Trifolium pannonicum 

L. 1503 

96 

95 

97 

98 

Seed at hilum with smaller caruncula, surface glossy, 

Trigolium striatum L. 1510 

Seed kidney-shaped in outline ...e.c..c.c.re.e.e.e. 

Seed oval-to heart-shaped in outline ceccccrece 

Seed outline more ovoid, Astragalus cicer L. 1310 

Seed outline more elongated, Astragalus 

vesicarius L. 1316 

Hypocotyl interrupted by a white strip, surface 

yellow,. glossy, Trifolium ochraleucum Huds. 1502 

Hypocotyl interrupted by groove .cccccccecccece 

Trifolium rubens L. 1508 

Trifolium medium L. 1501 

Seed more than 6 mm ............. ..erere.e.... .—... 

Seed smaller than 6 mm eeeeoeeseseeesvseeeeeeeeee282028028080 

Hilum big, remarkable, elongated, white, 

prominently wedge-shaped ..cccccccccccccccccccce 

Hilum not prominently wedge-shaped) ..c.ccccccccce 

Dolichos lablab L. 1355 

Dolichos spec. 

Phaseolus spec. 

Vigna spec. 

Seed with bigger exuberance at hilum 

Seed without exuberance at hilum eeeeoeeeeeeeeee 

100 
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108 

109 

119 (112) 

Seed bigger than 3 mm, Sarothamnus scoparius (13) 

Wimm. 1482 

Seed smaller than 3 mm, angular, Ulex europaeux 

Lin 1518 

Seed in a highly curved crescent-shaped yellow 

testa, which is not split; one end is roundish, 

the other end becomes pointed-Filipendula ulmaria 

(L.) Maxim. 2113 
Seed differently cwccccccccccccccccesccescesee 

Surface smooth ee eee ee ee 

Surface not smooth) eccccccccccsrcccccccccccvccecs 

Surface glossy to highly glossy ceccccccccecee 

Surface lusterless crecrececeerereececcecccece 

Surface black-brown to black cececccceccccccece 

Surface lighter ..c.o.e.ooeoe ee. rennen nen... 

Seed almost spherical, flattened, highly glossy 

Seed‘ thick oval, sometimes flattened, apparently 
kidney-shaped eeeeeaeevovoeveeveveeseveeeeeeseeseeeeeeeeee 

Peed bieecer tint 1. SURNG | an caw wie eos e,aipieimila's age 

Seed smaller than 1.5 mm eeooccccccevccccccecs 

Seed clearly kidney-shaped at both sides highly 

arched, Chenopodium bonus-herricus L. 224 

Seed nearly kidney-shaped, at one side arched, 

at the other blunt conical, chenopodium 

hybridum L. 228 

Seed bigger than 1.0 mm, Chenopodium album L. 222 

Seed smaller than 1.0 mm, Chenopodium urbicum L. 

110 

111 

125 

112 

123 

113 

119 

114 

117 

115 
116 

233 

Seed more than 2 mm, Trifolium subterraneum L. 1511 

Seed less than 2 mm 

Seed with sharp interrupted, small, oval hilum, 

Lespedeza striata Hook et Arn. 1406 

Seed with relatively big not sharp interrupted 

light hilum, Reseda lutea L. 2083 

Seed more than 2.5 mm 

Seed less than 2.5 mm 

.....e.„...—...ee...... ...”.,. 

........ .e.e-—....e...:. ... 

118 

120 

121 
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120 

121 

130 

111) 

(110) 

Surface weak glossy, yellow, Astragalus glycyphyllus 

L. 1313 

Surface highly glossy, olive-green to dark brown, 

Genista tinctoria L. 1371 

Surface highly glossy, Lespedeza striata Hook 

et Arn. 1406 

Surface glossy „.oeooooroe0en eo nenne rennen 00000 0. i122 

Hypocotyl almost as long as the Cotyledons, 

Trifolium fragiferum L. 1497 

Hypocotyl about two-thirds as long as the Cotyledons, 

Trifolium striatum L. 1510 

Hilum in the middle of the convex side, Scorpiurus 

subvillosus L. 1483 

Hilum on the concave side ...s.eseeseeeceeceeee 124 

Malva spec. 

Malope spec. 

Surface with concentric raws of small tubercles, 

EBEODVER "OF LACE US ee ee 126 

Surface warty-excavated, wrinkled-grooved, not 

arranged in concentric raws ceccccccccccccscccecs 143 

Surface with concentric raws of tubercles or 

EHOOVERB = Velstcetsleie alcvalevoueol shel eleicksrela aie ial sleveje ee sie 6 elehelehe 127 

Surface with concentric raws of facets ........ 141 

Seed more than 2.5 mm, from dorsal surface towards 

hilum clearly constricted (tapered), Agrostemma 

githago L. 170 

Seed smaller, become lesser constricted .....:.. 128 

Seed with remarkable, lighter hilum ........2.2.. 129 

See WECM lindistinet hilum | sans uo 'e's ccs 0,06 6 ¢o sie 6 130 

Seed more than 1.1 mm, slightly glossy or dim 

Portulaca sativa Haw. 1942 

Seed less than 1.1 mm, glossy, Portulaca 

oleracea L. 1941 

Seed with high pointed tubercle ...... ..e.—..,e,eee use 

Seed with lowered tubercles or grooves .c....... 132 

93 
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(126) 

(125) 

Surface red, Stellaria holostea L. 204 

Surface gray-brown, Gypsophila fastigroata L. 177 

Seed with narrower, painted and twisted groove ... 133 

Seed with weaker, blunt and twisted groove „zer... 136 

Seed bigger than 1.5 mm, dorsal surface straight 

or Beate grooved, Silene cretica L. 193 

Seed smaller than 1,3 MM cicveces eres cceaaveccene 234 

Seed with longitudinal tubercles, on the surface 

Stellaria media (L.) Vill 205 

Seed with small obliquely tubercles on the surface 135 

Tubercles weak glossy, Gypsophila paniculata L. 180 

Tubercles highly glossy, Gypsophila gmelini 

Bunge 178 

Dorsal surface straight ceccccccccccccceccccccscce 137 

Dersal aurfach APCHEE Vcleiins 00.0.4 va hose seen nennen 138 

Seed up to 1.1 mm in size, Silene conica L. 192 

Seed more than 1.1 mm, Silene dichotoma Ehrh. 195 

Lateral sides slightly arched cecccceccccccccceee 139 

Lateral sides markedly arched wcccecccccccccceceee 140 

Surface gray, Melandrium album (Mill.) Garcke 185 

Surface brownish gray, Silene noctiflora L. 197 

Tubercles more pointed, Silene cucubalus Wibel 194 

Tubercles more blunt, Silene nutans L. 198 

Surface glossy, with rectangular facets ......... 142 

Surface lusterless, mostly with six corned facets, 

Papaver somniferum L. 1800 

Surface Coarse-reticular, with nearly quadratic 

facets, Glaucium corniculatum (L.) Curt. 1780 

Surface delicate-reticular, with longitudinal- 

right-angled facets, Glaucium flavum Cr. 1781 

Seed with edges, surface grooved or venuled ..... 144 

Seed without edges, surface warty-wrinkled, 

reticular-excavated, ribbed, grooved or venuled.. 146 

Seed with broad hilum, Potentilla arenaria Borkh. 

2129. 

Seed with narrow hilum @eeeeoeeeeseeseeeeeeseeeeeeeeeee 145 
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Surface with prominent veins, Potentilla 

recta L. 2134 

Surface with faint veins, Fragoria spec. 

Seed with longitudinal ribs, hilum lighter than 

slit side, narrow, seed bigger than 2.5 mm, 

Smyrnium perfoliatum L. 2473 

BUYTtRCe not TIDbed seueeecescs ences ces nenne 147 

Hilum at one end, sharp-edged, light, Potentilla 

anserina L. 2128 

Hilum at the side 

Seed at the ventral surface longitudinally grooved, 

Asperula cynanchica L. 2167 

Seed at the ventral surface not grooved ..cerce 149 

Seed almost spherical, with deep notch, in 

cross-section compressed wedge-shaped from dorsal 

surface towards the hilum ceccccccccecccccseces 150 

Seed Gi fferentlVecccccclcicciccceecislocccccccesieciavce 15/7 

Dorsal surface dense crinite, Malva moschata L. 1663 

Surface not crinite cccocccccccccccccscscvccccce 151 

Dorsal surface arched, Malva alcea L. 1659 

Dorsal surface straight Sscccccscecsscoscccoccccecs 192 

Lateral sides almost smooth, without ribs ..... 153 

Lateral sides totally or partially ribbed ..... 154 

Dorsal surface wrinkled-rough, Malva neglecta 

Wallr. 1664 

Dorsal surface sharp venuled, Malva silvestris 

Es. 1666 

Seed on dorsal surface thicker than 2.5 mm, Malva 

mauritiana L 1661 

Seed on dorsal surface thinner than 2 mm ....... 395 

Seed on dorsal surface with a longitudinal rib, 

Malva crispa L. 1660 

Seed without longitudinal rib on the dorsal 
surface .„.-„-...............—.—.—.„——, es oo seo oo oo 099010 0 0 010 08 156 
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156 Seed on dorsal surface remarkably venuled, 

Malva parviflora L. 1665 

- Seed on dorsal surface smooth venuled, 

Malva verticillata L. 1667 

157 (149) Seed broad-oval, pointed, at pointed end with 

a pointed, twisted notch, ribs pass over sides 

and dorsal surface, Malape trifida Cav. 1657 

- Seed differently cccocccsedccvdiccvnevsccvvsese 158 

158 Seed more than 2 mm  ccccvcccccescvccscccccccdc 159 

= Seed less than 2 mm... ccccecccccccvccsccssssoccecs 165 

159 Seed three-edged, shaped like an orange-slice, 

Ruta gruveolens L. 2198 

- Send) Not ‚anrular, es, stole ee ee ee onal 160 

160 Surface shallow excavated by thick veins ...-.. 161 

- Surface not exclavated ceccccccccccccecccccecs 162 

161 Datura stramonium L. 2351 

- Datura tatula L. 2352 

162 Surface yellowish, hilum indistinct, but with 

big, reddish spot, Cuscuta lupuliformis Krocker 

581 

- Surface gray to black, hilum tongue-shaped .. 163 

163 Sides arched, seed thick, Hibiscus trionum 

L. 1655 

- Sides sloped); “Or GAUNKEN, seen ole wes ois 668.010 0 08 164 

164 Seed more than 2.5 mm, Abutilon avicennae (L.) , 

Gaertn. 1648 

- Seed less than 2.5 mm, Abutilon indicum (L.) 

Don 1649 

165 (158) Surface + deeply excavated or clearly wavy or 

Coarse diagonally wrinkled cesccccccccsescece 166 

- Surface simply rough 

166 Surface diagonally wrinkled, hilum big, ring- 

PPLE ciaichnle'ess «aleite near are no esa niele oes w'et ees 167 

- Surface + deeply excavated, hilum indistinct 168 
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» 167 

168 

171 

Surface yellowish, with big, reddish spot at 

hilum, Reseda inodora Rchb. 2082 

Surface gray to black, without colouration of 

hilum, Reseda phyteuma L. 2086 

Surface delicately warty-rough, Melilotus 

gracilis DC. 1449 

Surface covered with a fine, lusterless 

membrane, seed also highly glossy c.ceeeeeeeeee 

Seed more than 1.5 mm Se ee ee 

Seed less than 1.5 mm ceoweccccrcecerscesecvecs 

Seed at both strongly arched, Chenopoelium 

bonus henricus L. 224 

Seed at one side arched, at the other side blunt 

conical, nearly kidney-shaped in outline, 

Chenopodium hybridum L. 228 

Seed more than 1.0 mm, Chenopodium album L. 222 

Seed less than 1.0 mm, Chenopodium urbicum L. 233 

169 

170 

121 
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Group VI 

(Oval to spherical seeds without groove or edge) 

Seed more than 6 mm Se RR ees 0 60 6 2 
Seed less than 6 mm Sis) snipe se nisiersnmn bislegsaleje ccc 22 
Seed oval, sloped, hilum with carancula, 

Riconis communis L. 845 

Seed oval to spherical, hilum elongated to 

Circular Co eee Zr Sr ze ar ur Se See EEE Er 3 
A depression beside the hilum, in which lies the 

hypocotyl PB ale re Siena ie ee mare een 4 
No depression beside the hilum eoccreccccccccce 

Pisum sativum L. subsp. hortense (Nilr.) A. et. 
Gr. 1479 

Pisum sativum L. subsp. orvense (L.) A. et. 

Gr. 1478 

Seed with bigger, whiter raphe, Dalichos lablab 

L. 1355 

Seed without raphe .».„—...........,.........—>———eeese 

Surface lusterless ..„............e.o............. 

Surface glossy Ba C19 OLAS (S18) © 6) 0.6 6 © C18 6 668 5 606666 6 86 6 12 

Hilum lacuna-shaped with protruding edge 

Hilum without BEOtPMGI EE Cd GO r esa so a0. osc dbo sur 9 
Seed sloped in Cross section, surface dark to 

block spotted against gray background, with 
light crescent streaks, Lupinus luteus Le 1418 
Seed oval in cross-section, surface darker or 
yellowish-white spotted against a gray background, 
Lupinus angustifoluis L. 1414 

Surface reddish-cocoa-colored to dark brown 10 
Surface with different color © @\S exeLejelaleid ae 6 s\<16 6 11 
Seed spherical, surface cocoa-colored, Lathyrus 
ochrus (L.) DC. 1395 

Seed thick-oval, slightly flattened, surface 
dark red-brown, Lathyrus clymenum L. 1388 

98 
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11 

12 

13 

14 

(6) 

Hilum straight, about 4-5 mm long, surface 

brown spotted, or of brown colour, seed oval, 

Lathyrus tingitanus L. 1402 

Hilum short about 2 mm long, seed spherical, 

vicia narbonensis L. 1532 

Seed thick oval and pointed, surface highly 

glossy, Coix lacrimajobi L. 969 

Seed not pointed ...coooereneeenen ernennen nn. 

Seed oval, flattened, hilum elongated, big at 

one end, seed weal big, lies in the middle of 

the narrow side, Vicia faba L. 1527 

Seed spherical or oval, hilum at one side ....:.. 

Hilum white to gray, in dark seeds lighter than 

the surface Sa rer nr nen ay 

Hilum of same colour as the surface or darker, 

light seeds darker than the surface, Glycine 

saja (L.) Sieb et Zucc. 1373 

Seed spherical or flattened spherical ....:...:.. 

SECU oval isles isteis sla /elelsiels!«)sis\s\le ‘le! s/elale s «)s\elsle s/slclels = /s 

Seed bigger than 10 mm, Voandzeia subterranea 

(L.) Thouars 1546 

Seed smaller than 9 mm Cece cere vere ccc ccc cccce 

Seed spherical, Phaseolus vulgaris L. var. 

sphaericus (Savi) Alef. 1471 g. 

Seed flattened-spherical, hilum sunken, Cajanus 

Cajan Millsp. 1321 

The light part of the hilum elevated eocccccces 

Hilum not protruding Bieinleinieleie sie sis) sais sie e einle.o.e.e 

Vigna sinensis (L.) Endl. var. sinensis 

(Stickmann) Hegi 1545c. 

Vigna sinensis (L.) Endl var. catjang Burm. 1545a. 

Seed ovoid, bigger than 10 mm, Voandzeia 

subterranea (L.) Thouars 1546 

Seed flattened, oval e@eeeeeeveerereeeeeseeeeee ese eee 
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21 

24 

(1) 

(25) 

Hilum smaller, less than one-sixth of seed 

length, Phaseolus vulgaris L. 1471 

Hilum nearly one-fourth of seed length, 

Phaseolus coccineus L. 1468 

A depression beside the hilum, in which lies 

ERST TCO IE Will tte tic iota: ovc.alais\o.e 0, cle eves ee 

No depression beside the hilum “10011100... 

Pisum sativum L. subsp. hortense (Neilr.) 

A. et Gr. 1479 

Pisum sativum L. subsp. arvense (L.) A. et. 

Gr. 1478 

A fine longitudinal line or longitudinal 

fissure passes from the hilum almost to the 

epposite end; mostly on the hilum, and the 

Caruncule or exuberance .ccccccccccccccccccce 

Seed without longitudinal line or longitudinal 

fissure Cece rece sccccrccccccece sees ecccccccces 

Surface smooth Cece cece c ccc ccc ccc ccc ccc ccc 

Surface not smooth Cec c cece ccc ccc rer nn 0. 

seed bigger than 2.0 mm cacccccccscccesccscce 

Seed smaller than 2.0 mm soon 00000000. 

Seed ovoid mostly ranging to spherical, 

Euphorbia lucida Waldst et Kit 835 

Seed longitudinally oval, Euphorbia glareosa 

M.B. 833 

Seed ovoid to nearly spherical ..cccccccccece 

Seed longitudinally oval, Euphorbia glareosa 

M.B. 833 

Surface black-brown, glossy, Euphorbia 

platyphylla L. 837 

Surface lighta, lusterless 

Surface silver-gray, Euphorbia cyparissias L. 830 

Surface yellow, Euphorbia polychroma Kern,- 838 

Hilum with a crested exuberance, surface 

delicate, wrinkled, and warty .....00.00000.0. 

Hilum with a caruncle, which can surely be 

deciduous, surface reticularly excavated or 

reticular .......... ...—......e.....27C...........2.8 
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42 

(24) 

(34) 

Seed bigger than 2.5 mm, Mercurialis perennis 

L. 844 

Seed smaller than 2.5 mm, Mercurialis annua L. 843 

Surface gray-blue, excavated, Euphorbia 

segetalis L. 841 

Surface gray-green (old black-brown) with sharp 

cut reticulum, Euphorbia helioscapia L. 834 

Seed with an exuberance at the hilum Cele wielete ee 

Seed without exuberance at the hilum elersieie\els cle 

Surface smooth siclaleisichalal aielalelclelslsteleletelclelcletslciaielerone 

35 

40 

36 

Surface fine reticulated, Chelidonium maius L. 1766 

Surface black, high glossy, Claytonia perfoliata 

Donn 1940 

Surface lighter SOO OC OHO OOOO OOOO ODTMON OOOO OIC 

Surface light yellow to deep yellow .....-.ccee 

Surface brown Se i i ee a 

Viola tricolor L. 2506 

Viola spec. 

Seed ovoid to spherical, without appendix 

bigger than 1.2 mm, surface brown, Luzula pilosa 

(L.) Willd. 1190 

Seed oval, without appendix less than 1.2 mm, 

surface brown, Luzula pilosa (L.) Willd 1190 

Surface smooth ........ ..........e.e..e....e.. 

See NOT ,BSMOGEH,;! ern aieatslereliere.n sree: ees ee een“ 

Hilum relatively big, round, flat, usually 

occupies the whole base, Lithospermum officinale 

L. 98 

Harküummditrerenelye lersisleleielsies selaieiele a cieleleie/sieiels.s cles 

Hilum broad-oval, with protruding edge, lies at 

the end, seed oval and flattened, Lupinus 

polyphyllus Lindl. 1421 

...........e....en. Hilum without protruding edge 

37 

38 

39 

41 

100 

42 

43 

101 



r Bi 

atunaieq sie turen ne anit a pe ; 

fio A avene 2! PEERTTN ae ee ‘add gs an Ds : 

sidwdaqua betavaoaeRe sutigeets var 

rad „Lei 

crade Kae im adssioaha bio?) AN Er at 

328 va aiqgageotion stdaodqua’ me iookige ul 

er re muilicd ad? #8 sone Ts Sue ‘Ae Er 

Ok euere Gullit ans $e sonmisduxe Fe er N 

J > ee 1: si——————————nn 

dark. „Teutau musinebklend ‚nesetunkte Ber banal | 

ntailorTnsu ainctvald ‚Cardiz ARE 

se tattle tune) ee. et 

NE TUE ae i 

ti shdedemene sek 650 dns es VAG Cme em n:, 

008 welt ten Ayo 

yifeuel’ ‚Halt ‚bnaor gtd Klee 
slantos!tto mumnsqeodtil ,onad ale 

sé nea bermens ane eneeonvs teusnese, 

3m wakl ,e@zbs aniburtong dew 

guintqut „be 2 Bi 

tot: 



43 

46 

Hilum oval, longitudinally oval or straight... 

Hilum differently, mostly ovoid, small and 

indistinct „oo ee 111010, 000001011111, 0 

Hilum very long, about one-half the length of the 

seed circumference or longer eccccececrecececse 

Hilum shorter Ob a. Meer. Basie cians iets wl ea 

Seed diameter 4.5 mm, surface velvet-like, brown, 

vicia dumetorum L. 1525 

Seed diameter 3-4 mm, surface brown, black- 

Got ted wecccccccccccccccersceccevccecccceseces 

Hilum with one or light membranous edges, 

Vicia grandiflora Scop. 1528 

Hilum without membranous edges Vicia sepium 

L. 1539 

Hilum relatively small, about 1 mm in length 

= 1/10 of the seed pat conser ence Slielebelcieiere: cise 

Hilum bigger else cote eictote) elelehets ‘sl shelevere »Lelekuleferare 

Surface highly glossy, Lathyrus aphaca L. 1386 

Surface lusterless ceccerecereccrcereccccccecs 

Hilum oval Coc ccccrer cc cec cscs Te 00. 

Hilum straight, Vicia articulata Hornem. 1519 

Surface bright reddish brown to Cacoa-coloured, 

Vicia ervilia (L.) Willd. 1526 

Surface gray-brown, dark spotted, Lathyrus 

sphaericus Retz. 1401 

Surface glossy e@eovnveveeveeeeeeeeeeeeeeeeeee eee @ 

Surface lusterless e@eeeveveeeeeeeeeeeeeee eee & 

Seed smaller than 3 mm 

Seed bigger than 3 mm 

Hilum about 1.5 mm in length = one-eighthof the 

seed circumference, Lathyrus pratensis L. 1397 

Hilum 1.5—2 mm in length = one-fourth to. 

one-fifth of the seed circumference eeeerveveee 

u 
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57 

54 

102 



3a 

os 

Oe 

2 greed mi mm t tgods .ilema cloviselont peta ed 

-* 

7° 

aser „Il anaiqa Burn , yado tg wiss, Cc eee 

eee oven eee ee ee rauen ae , seolietams: mare 

ou." 

.n 

es 

‘ee 

awe 

et ‘torvdgie-sno = dsgaet. mi. ; 

Vee 

.-.. 

Cher cosmo stalwott+s #caty,- „rd Lares amed BAT 

,bentwoles-aosad of nward dha ae sHigind bc mala 

bad | 
iigisize To ER vitacthatigask ied once a 

ine tiags .bkeve wirasm ie | 
PETFUE ENG EEE ee. 

dtanel edt Ilar-sre Funde , “a ae an iP 

prececnerevac) Sem! (ea Sure, pose | 
iveacepbolesevaubepecesue ) o-—iaaeran 
,BALL-Jeviev eo alive |, an 2,2 untenai bes] 

2825 4d mynosamnb mErtv. 
Aaald ‚word «pe? tie = ang ‘Sorqmet basä iy 

errr ers er ee sete cha anne aoe iae 

‚aazyhba sconendaem tdatk to ene at bor Jew Li: 

688t 09098 wroltinnntg wo a 

astqes. atokV segbe acodatdaem ee ae i 

@gaı Pe a 

N. sonetsinsoilo heer ott te DEN? = 

RC TG Ret 2 eee | 1 oanad wel cK 

ee Oia ee) EEE Saye! ee 

eu. 

LE hema r eee 

sack) of dba ed ae ee ee nt ma 9 

ee ee ee wet 

t ml tangs sta 

oa idol ort 

MEET Lt 27), 



54 

55 

56 

57 

58 

59 

60 

61 

(52) 

(51) 

Seed bigger than 2 mm in diameter, hilum 

slightly wedge-shaped I o sis} ele else © @ se cle 06 see 

Seed smaller than 2 mm in diameter, hilum 

elliptical or straight coccccecrcercercccccsece 

Surface black, Vicia sativa L. subsp. 

angustifolia (L.) Gaud. var. nigra L. 1537a 

Surface lighter, mostly variegated, Vicia 

sativa L. subsp. angustifolia (L.) Gaud. var. 

segetalis (Thuill.) ser. 1537b 

Surface blackish, hilum elliptical, Vicia 

tetrasperma (L.) Moench 1542 

Surface dark spotted on a yellow-green 

background, highly glossy, hilum straight, 

commonly with funiculus, Vicia hirsuta (L.) 

S.F Gray 1529 

Surface brown to dark olive green, hilum 

broad and straight, at the edge light interrupted, 

Lathyrus niger (L.) Bernh. 1393 

Hilum straight, clearly interrupted, not light 

at the edge, Vicia sativa L. subsp. obovata 

(Ser.) Gaud. 1538 

Hilum one-seventh to one-tenth of the seed 

circumference (ces spannen aan hen nnee 

Hilum one-third to one-fifth of the seed 

EIFCUMFELCHER vo hu sein soe awe «lee eaeleas soo 

Hilum narrow and straight, with a light, 

projecting membranous edge, Vicia atropurpurea 

Desf. 1520 

Hilum.without membranous edge .ccccccccccccsecce 

Seed sloped spherical to thick lenticular, Vicia 

articulata Hornem. 1519 

Seed spherical ee Bie 0 a5 0 leo) 0 Siew eXee elasiuieia © ale elen/e 

Hilum lighter than the surface, surface 

finely dotted, Lathyrus odoratus L. 1396 

Hilum indistinct, surface not dotted cescecoce 

a2 
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(58) 

(63) 

Hilum elliptical to straight, Vicia villosa 

Roth 1544 

Hilum wedge-shaped, Vicia sativa L. subsp. 

angustifolia (L.) Gaud. 1537 

Seed bigger than 3 mm cececcceccccesvecesccsvcce 

Seed smaller than 3 mm BEAT TR IE 

Hilum broad-elliptical, in the center is a fine 

line, surface delicately dotted, dark olive-green 

to gray-black, Lathyrus odoratus L. 1396 

Hiium Straient “cccsccescocscsccacescocceoocnseces 

Surface yellowish to reddish ceccccccscccccccece 

Surface dark brown to black wer ccr er ccrcccccccs 

Seed spherical, caruncula (projecting), glossy, 

Lathyrus achrus (L.) DC. 1395 

Seed flattened, spherical, Vicia sativa 

L. subsp-obovata (Ser.) Gaud. var. leucosperma 

(Moench) Ser. 1538 

Line of hilum sharply interrupted, at both 

sides with a deep groove, Lathyrus montanus 

(L.) Bernh. 1392 

Hilum not deep sieleeleletsiaialalalaleisi eels sun eo niulsleneinienn 

Seed not symmetrical, hilum diagonal, Cotyledons 

light-yellow, Vicia pannonica Crantz 1535 

Seed symmetrical, hilum straight, Cotyledons 

light reddish-yellow, Vicia sativa L. subsp. 

obovata (ser.) Gaud. 1538 

Surface yellow-earth-colored to reddish-yellow, 

Lathyrus montanus (L.) Bernh. 1392 

Surface darker 

Surface yellow-brown, marbled, in a darker tone, 

Lathyrus vernus (L.) Bernh. 1404 

Surface gray-green to olive-green, brown to black 

spotted, hilum lightly surrounded ........... 
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82 

83 

(43) 

Seed almost spherical, Vicia cracca L. 1522, 1523 

Seed commonly flattened-spherical, Vicia 

unijuga A.Br. 1543 

Seed Spherical, flattened-spherical or almost, 

spherical, ovoid in Contour. 

Seed + sloped, ovoid to oval in contour ....... 

Seed sloped-spherical SOC OC OOO TOO DOL OOOO OOOO 

Seed sherical or almost spherical .eccrccccecee 

Hilum slightly projecting, surface brown, 

90 

74 

76 

lusterless to weak glossy, Comarum pulustre L. 2100 

Hilum not projecting @eeeeveeneeee eee eee eeeee eee ®@ 13 
Surface highly glossy, brown, Lotus ornithopodioides 

L. 1408 

Surface lusterless, yellowish-gray with a rose- 

colored, protruded edge, A maranthus Caudatus L. 

Hilum small, ovoid with lighter edge .......seee 

Hilum differently e@eoeverereeeeeeseeeeseseeeeeeeeee 

Seed more than 1.5 mm, Lotus siliquosus L. 1409 

Seed smaller than 2.5 mm ..„....—.......e.....„Oe.n. ... 

Surface olive-green, seed smaller than 1.0 mm, 

Lotus uliginosus Schkuhr 1412 

Surface dark brown, seed bigger than 1.0 mm ... 

Lotus corniculatus L 1407 

Lotus tenuifolius Rchb. 1410 

Seed bigger than 3 mm @eeeeeveeeeeeeeeeeeeeeeeee 

Seed smaller than 3 mm ..„..............ee..e....e 

Surface monochrome cocoa-colored, Vicia ervilia 

(L.) willd. 1526 

Surface variegated darker, Vicia articulata 

Hornem. 1519 

Surface yellowish to reddish yellow 

Surface dark-red to brown-black 

Seed in spherical shell, which has pointed crown 

25 

Fee 

80 

78 

73 

81 

82 

83 
86 

at both ends, Crambe abyssinica Hochst. ex Fries 682. 

Seed without shell or pointed crown 84 

105 
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84 Seed smaller than 1.2 mm, Brassica elongata 

Ehrh. 649 

- Seed bigger Mena; vec haskivrskokeiataraebapepanetebcbutehetsvajensuarebs 85 

85 Surface yellow to deep-yellow, Sinapis alba L. 717 

- Surface yellow, tinged with rose (old seed 

lighter than S. alba) Brassica napus L. em. 

Metzg. var glauca (Roxb.) O.E. Schulz 654 

- Brassica juncea (L.) Czern. var. lutea Batal. 651 

86 Seed usually bigger than 2.0 mm ..wcccccccces 87 

- Seed usually smaller than 2.0 mm SR HAAR NE 88 

87 Brassica napus L. em. Metzg. var. arvensis 

(Lam.) Thell. 652 

- Brassica aleracea L. 657 

88 Surface also smooth after 10 X magnification, 

deep black, Sinapis arvensis L. 719 

- Surface delicately dotted by 10 X magnification, 

mostly dark red-brown else clots. ol Avtetalet Males, u sie 89 

89 Brassica rapa L. em. Metzg. 667 

- Brassica napus L. em. Metzg. var. napobrassica 

(L.) Peterm. 655 

90 (72) Hilum at the base re ielaere Srerareteteerelerekete.mfelerererefeie 91 

- Hilum laterally located, nearly in the middle 

of the ventral surface or above the pointed end 93 

91 Surface yellow to reddish-brown, Genista 

Sagittalis L. 1370 

- Surface darkeziltnnianliii teile © cxcsexere,cisiers 92 

92 Surface brown, seed bicger than 2 mm, Genista 

tinctoria L. 1371 

- Surface brown-black, seed smaller than 2 mm, 

Genista anglica L. 1365 

93 Seed with small dark spot at the tapered end, 

Comarum palustre L. 2100 

- Seed without dark spot at the tip En 94 

106 
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96 

97 

98 

99 

(40) 

Surface typically two-toned, one half yellow, 

the other green ..coecvere0r00.00 100er, 00 000.0. 95 

Seed one-colored rororo rren 0000000000000. 96 

Anthyllis vulneraria L. 1305 

Anthyllis vulneraria L. var. polyphylla (Kit.) 

ser. 1306 

Seed bigger than 1.5 Tf Va NE a le 97 

Seed smaller than 1.5 mm Sale een. een“ 98 

Surface glossy to highly glossy, hypocotyl 

one-half to two-thirds the length of Cotyledons, 

Trifolium incarnatum L. 1500 

Surface weak glossy, hypocotyl three-fourths 

the length of Cotyledons, Trifolium alexandrinum 

L. 1491 

Surface lusterless, pale green, Trifolium arvense 

L. 1493 

Surface glossy, mostly yellow to red-brown .... 99 

Hilum light with dark edge, Trifolium dubium 

Sibth. 1495 

Hilum without dark edge, Trifolium resupinatum 

L. 1507 

Seed with two large characteristic holes on the 

slightly sloped side, Biforia radians M.B. 2425 

Seed differently COOUOCONO DD O04 JOOO DROS ODUDOC 101 

Seed spherical with dimple-like depression .... 102 

Seed without dimple-like depression ..cccccece 113 

surface, occupied by pröcklesn, 0) .0isc cides « <e cics coe 103 

Surface without prickles Bears alaveinie eis so pisinavece 104 

Golium aparine L. 2175 

Golium spurium L. 2178 

Surface, warty orqnodulated! „oe seen cedecee 105 

Surface wrinkled to wrinkled-granulated ...... 108 

Surface occupied by dense tubercles, Galium 

valantia weber 2180 

Surface occupied by dense warts ..ccccccccccces 106 

107 
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(101) 

Surface mostly gray-brown to black-brown, 

Galium tricorne stakes 2179 

Surface mostly lighter ccucccseccenccccccccccces 

Galium aparine L. 2175 

Galium spurium L. 2178 

Seed bigger than 2.0 mm soon 0000er nenn 000. 

Seed smaller than 2.0 mm cecccececcccvcceccvccce 

Surface brown, Asperula arvensis L. 2166 

Surface lighter cccccccccrcccccccccrcccccccccces 

Galium aparine L. 2175 

Galium spurium L. 2178 

Dimple wall almost vertical, dimple relatively 

large and deep , surface greenish-gray to gray- 

brown, Asperula orientalis Baiss. et Moh. 2169 

Dimple wall flatter, roundish, dimple relatively 

small and flat, surface dark brown to black- 

brown coccccccc cece ccc creer c cc ses cc ccccccvcccce 

Galium mollugo i 2176 

Galium spec. 

Surface mild crinite, Polygala vulgaris L. 1902 

Surface not crinite 

Surface ribbed e@eeeoevoeveeeveeveeeeeeeeeeeeeeeeee eee 

Surface not ribbed 

Surface clearly ribbed, Coriandrum sativum 

L. 2439 

Surface not clearly ribbed, seed with two holes 

on the sloped side, Bifora radians M.B. 2425 

Seed cubical with rounded edges) ..cccccccceces 

Seed + Spherical Ato vOv ale se ciclele se cletcis slotelatelcte ide 

Seed bigger than 2.0 mm, Lathyrus hirsutus L. 1389 

e@eoeeeeveeeveeeeee ee seeeeeee ee @ = 

107 

109 

111 

110 

112 

114 

115 

116 

117 

118 

Seed smaller than 1.5 mm, Vicia lathyroides L. 1530 

Hilum straight, oval or + circular eeeensewnwree eee 

Hilum prominent indistinct 

119 

126 

108 
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(118) 

Seed with + eircular, light interrupted hilum, 

without micropyle, saliva officinalis L. 1247 

Seed with micropyle cecccereccecrecreessesecsececes 120 

Hilum not less than 3 mm long = one-half of seed 

Circumference, Lathyrus silvester L. 1400 

Hite Seen Fy. Peiese.. Lerapsye. Shapes Fes. 2: 121 

Seed smaller than 3 mm, Lathyrus nissolia L. 1394 

Seed bigger than 3 mm ccccccccccrccccccvccccce 122 

Surface delicate, warty @eeeeoeeoeeeeeeeeeeeeeeeee@ 123 

Surface wrinkled-rough or granulated ...-..ce. 124 

Seed with lighter hilum-surface, Lathyrus 

annuus L. 1385 

Seed with darker hilum-surface, only the central 

line white, Lathysus hirsutus L. 1389 

Surface yellowish to light-grey, Cyamopsis 

psoralioides DC. 1344 

Surface dark gray to black brown ...cccccccccoce 125 

Seed spherical, Lathyrus odoratus L. 1396 

Seed + oval, sloped, Lathyrus tuberosus L. 1403 

Surface scaly-nodulated, Galium valantia Weber 

2180 

Surface differently ee 127 

Surface sharp, reticularly-excavated ........e. 128 

Surface wrinkled-rough; delicately reticulated, 

EINerexcaviatced = cle ce ciel ctelelicietorerciete.ctiele ese else ale eleisLee 132 

Surface with concentric raws of small facets, 

Argemone mexicana L. 1760 

Surface without concentric rawS .e.cccrcccccccece 129 

On the upper surface, the lacuna surrounded by 

wing with lower ridges, Kickxia elatine (L.) 

Domort. 2275 

Meshnetz on the upper surface sharply cut, can be 

clearly removed e@eeseeneveeeeeeeeeeeeeeeeeee eee eee 130 

109 



OSs 

XS! 

Sst 

ser 

7 RSF 

vor 

ocr 

oslid. beravitetak aa Pure nor) satin hone 

vist „I abkiantartte via „irhorsim Paorazw 

au a Le a eae RR Real 

base to tled-sno = gaol met mars z.agi Foe me tah | 

0087 „I teteoviia sieytied eu ' 

sv eawn na ele doha Gs Sa a a Wee eee eek 

dors „Tl ailonein sauna 7, of aedy xohiewa bose’! 

wk wb ee) | MP aay AB, egy la ‘pees 

DE itis ee ermal ink: wont’ | 

class. batalsnary 20 Eon sau 

eurvwrtsl ,sostiage~meiia netigil dhe: beet = 

BREI ok wana 

Lnxsweo odd wind: , soe bame-cwith seanar aay bese 

eft: if ars ara canis mn | 

ateqomsy? wert oF dealer au 

dder ‚00 web; ref x 

ara Rwotd Honkd of, tar ‘Stab peateue | 4 

Jerr „I aurtomsbe arwerital ‚Inakvedige Dana 

coder „I eueoveded esmenitad ,beqele , fev po bent 

edaW etioslav motied hn wanes 

“oe m 

beled wt e ede hee ae mae eb he N. ine e 

ceevsecee Datavaoxe-¥l ss iuottos ine #9 

»beselusizves whetaa tieb pHgvornbe Lamkaw oc 

re ee ee Re betavas 

‚atsont (Looe to swan 5ittae ooo) 2: 

4 iiss a baked oes geommconen 

ws 

ead mao jie ete 



130 

131 

140 

(132) 

Seed longitudinally-ovoid, surface with 

elongated reticular mesh, Geranium bohemicum L. 876 

Seed thick-oval, surface with almost equilateral 

Six-corned net cecocccccccccccccccccvscccesesecece 131 

Reticular-mesh in the longitudinal direction 

with more than 20 facets, Geranium dissectum Jusl. 878 

Reticular-mesh in the longitudinal direction 

with less than 15 facets, Geranium rotundifolium 

L. 884 

Surface yellowish to light brownish ..c-ccccecee 133 

Surface dark-reddish to black eiele/elsie en ee eleiseuiere 5137. 

Surface yellow, seed spherical wccccceceesesesee 134 

Surface grey-yellow, seed mostly compressed at 

One. GE (MOLES POINCS a vies < si0ccvasevedvasedee nee euwcce, LOG 

Seed less than 1.5 mm, Brassica juncea (L.) 

Czern var. lutea Batal. 651 

Seed more than 1.6 mm Ri cialolat a faneneke, levers avers: eteerele eve) Liao 

Surface yellow to deep yellow, Sinapis alba L. 717 

Surface yellow tinged with rose (old seed 

lighter than S. alba), Brassica napus L. em; 

Metzg. var. glauca (Roxb.) O.E. Schulz 654 

Cuscuta epithymum (L.) Murr. 577 

Cuscuta spec. 

Surface bloody-red to dark-red, glossy, 

Minuartia poploides (L.) Hiern 187 

Surface lusterless to weak glossy, not red .... 138 

Seed-bigegersthan 3Lmmarcereeeeee sie clelclel/elsialelcieleistelere 139 

seed smaller than‘ 3 mm u 2..ceeelasiae sels As mean ns 140 

Seed signed delicate wrinkled, Raphanus 

sativus L. 712 

Surface almost smooth, Raphanus raphanistrum 

L. (bare) 711 : 

Surface blackish to black, nutritive tissue 

chalk white eeeeeveevseeeeeeeeeeeeeeeeeeeeeeee eee 141 

Surface reddish-black, nutritive tissue yellow 143 
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145 

Surface delicately dotted, hilum dot-shaped, light, 

Vaccaria pyramidata Med. 209 

Surface winkled ..cceeeeeeeeeeeeeener een 0 00 

Hilum distinct by sit up straight light tips, 

surface delicately wrinkled, lusterless, 

Muscari Comosum Mill. 1621 

Hilum without light tips, surface coarsely 

wrinkled, weak glossy, Ornithogalum Comosum 

Torner 1622 

Surface reticulated crccccccrecececeseccccrcverece 

Surface delicately dotted ..ccrcccccccccccccccrcce 

Seed oval, surface with longitudinal reticular 

mesh, Germanium bohemicum L. 876 

Seed thick-oval, surface with almost equilateral 

six, cornered reticulated cccccccsvcccccvecccccs 

Reticular mesh in the longitudinal direction 

with more than 20 facets, Geranium dissectum 

Jusl. 878 

Reticular mesh in the longitudinal direction 

with less than 15 facets, Geranium rotundifolium 

L. 884 

peed usually: bigger. than 2:nmm 6266006 60.0 00 esse 

seed usually smaller than 2 mm "on oosesenuoneense 

Surface brown, commonly with dried white mucus 

covering on some locations, Sinapis alba 

L. subsp. eu-alba Brig. var. geenuina Brig. 

subvar. melanosperma Alef. 718 

Surface blue-black, without mucus-covering 148 

Brassica napus L. em. Metzg. var arvensis (Lam.) 

Thell 652. 

Brassica oleracea L. 657 

Surface smooth even under 10Xmagnification, 

deep black, sinapis arvensis L. 719 

Surface clearly fine dotted under 10Xmagnification, 

mostly dark red-brown .„.....„ao. ..e. na... nm. ....e"e..,..us®s 

142 

144 

146 

145 

147 

149 

150 
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150 Brassica rapa L. em. Metzg. 667,668 

Brassica napus L. em, Metzg. var. napobrassica 

(L.) Peterm. 655 

Brassica juncea (L.) Czern. 650 

Brassica nigra (L.) Koch- 656 

Sinapis alba L. subsp eu-alba Briq var. genuina 

Briq. sulvar. melanosperma Alef. 718 

112 



aye ® 
838,708 lanton me ah ae 

noheanidecss ser -anrot ne ind T 

aed “W908 Cot) fees 

antunes .tev pire adis-ue andira N ea rt cr 

Brs tela amisgeonalem ee or 

grt 



Group VII 

(Angular Seeds) 

Seed winged or with winged diagonal ribs or 

clear tines, thorns, prickles, spikes, wooly 

hair, cup-shaped tips or cup fimbris; or it 

consi sts*of scleranthus ccclecscecessccceccsccceoevc 5 

Seed differently, smooth, ribbed or rough ...:.. 2 

Seed straight or sloped tipping, hilum 

remarkably large, occupying the hole base, 

smooth or excavated & bordered by protruding 

ring; mostly with a central uvula ...ccccccccces 55 

Hilum differently, mostly smaller ..w.wcccsecesce 3 

Seed three edged, three surfaces and with two 

tops, hitun*at the base, anal. eisen VIL B 

SGGd -GUEREVENTIY nassen ee 4 

Seed with + arched (dorsal surface) and + sharp 

dome edge on the ventral surface, hilum on the 

ventral surface, totally or partially thickened, 

when the seed lies on the ventral surface ..... VII C 

seed €Lt ferent] y MS. Neadens des cee oe ve ode ects sees 69 

Seed existent from a scleranthus 

Seed differently 

Sie ee 6 

Sisleleleielele sleleie’sın ale mies u nlein eles clare 7 

Beta vulgaris L. subsp. vulgaris (L.) Thell. 221 

Beta vulgaris L. subsp. maritima (L.) Thell 219 

Beta trigyna Waldst. et. Kit. 220 

Seed winged or with winged diagonal ribs ...... 8 

Seed covered with tines, spikes prickles or wooly 

hairs or with cup-shaped tips or a cup-shaped 

fimbris Sisie uielotehaketelaiste sislalare elein sinle ele is's «este e sles ne 23 

Seed with numerous winged diagonal ribs ....... 3 

Seed with 4 or less longitudinal wings CO 10 

Seed with arranged undulating raws of squamas, 

Delphinium consolida L. 2044 

Seed with curved undulating carina, Delphinium 

ajacis L. 2039 
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10 Seed with four wings oo 1001110101001 0101001010100 01 1 1 Te 

Seed with less than four wings ceccccerecccceces 

Seed oval, wings transverse and opposite each 

other . .. 0010200000001 000000 90 01019, 1 91 8 Ce 0 oe 

Seed almost four-edged, wings almost parallel ... 

Area between wings wrinkled, Sarguisorba minor 

Scop. 2160 

Area between wings smooth, Sanguisorba 

officinalis L. 2161 

Edges with only narrow wings, wings on borders, 

Cakile maritima Scop. 671 

Wings with tines, Bunias crucaga L. 669 

Seed in shell, which longer than 10 mm, Isatis 

tinctoria L. 698 

Seed not in shell, smaller than 10 mm .....-cece 

Seed spherical to lenticular with all over 

ring-shaped wing eeeeneveveeeeeeeeeeeeeeeeeeeeeee eee 

Seed with a wing not all over the surface ....:.+ 

Wing at least one-half the width of central 

area @eeeoeaeveeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeee eee 8 

Wing narrower e@eeoeeeeeveeeeeeeeeeeteeeeeeeeeeeseeeee 

Wing almost of some width as central area, 

Spergula pentandra L. 200 

Wing one-half the width of central area, Spergula 

vernalis Willd. 201 

Surface dark gray to blackish .c.cccwecccrccecece 

Surface lighter ...........eee.ee...e.......„ee...."C“ 

Surface without papillae, Spergula arvensis 

L. var. sativa Boenn. 199b. 

Surface with papillae or warts ..cccccrcrcccccece 

Surface with papillae, seed up to 1 mm size, 

spergula arvensis L. var. vulgaris Boenn. 199c. 

Surface with warts, seed up to 1.8 mm size, 

Spergula arvensis L. var. maxima Weihe 199a. 

11 

14 

12 

13 

15 

16 

22 

27 

18 

19 

21 

20 
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21 

22 

23 

24 

25 

26 

27 

28 

(15) 

7) 

(24) 

Surface cocoa-colored, hilum stripe-shaped, 

Lysimachia vulgaris L. 1960 

Hilum straight-elongated, Lysimachia thyrsiflora 

L. 1959 

Seed fixed in yellowish to brownish capsule, 

more than 3 mm, Onobrychis viciaefolia Scop. 1461 

Seed black, glossy, less than 2.5 mm, Aquilegia 

vulgaris L, 2026 

Seed with tines, spikes, seta, cup-shaped tips 

or cup-shaped fimbris at the crown .ccccccccccee 

Seed with tines, spikes, prickles or hairs on 

the surfaces or with tines on the continuation 

of edges or corners Sonne Terre rennen 0. 

Seed at the summit with two or more spikes or 

CATION nuuneeseate an neieiene nenne «0.0 oe = 6 6 rare“ 

Seed at the summit with cup-shaped tips or 

fimbris, or with dense setas or awnS wccecccecccce 

Seed with two or three dispersed tines at the 

Gls ee relotelelolctsliciavelalellicioleleleiiels/clelelalelats cialis elaleleleleneisierauciorere 

Sed Git ferent ly einen Occ ec ewe tec eek eee 

Tines in the top angel dispersed, Sida spinosa 

L. 1669 

Tines almost horizontally dispersed, Spinaci 

oleracea L. 239 

Seed in the center of the summit with pointed 

cone or elongated beak eleleleleletelene alaiete neinfelatsinkelste,e 

Summit convex, without tips in the center, 

Tetragonia tetragonoides O. K. Pall. 21 

Seed more than 5 mm, wider than 4 mm (without 

prickles) Ambrosia trifida L. 259 

Seed smaller than 5 mm (not tippy), narrower 

than 3 mm, Ambrosia artemisiifolia L. 258 - 

Seed at the summit with seta or awns 

Seed with cup-shaped tips or fimbris .....e...... 

24 

41 

25 

29 

26 

27 

28 

30 

31 
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30 

37 

(31) 

Seed at the summit with a crown with about 2 mm 

long setas, surface dark olive-green, Agrimonia 

eupatoria L. 2092 

Seed upward with about 15 awns of more than 

10 mm in length, Aegilops ovata L. 906 

Seed at the summit with cup-shaped tips BE eine 732 

Seed at the summit with cup-shaped fimbris ..c... 39 

Surface covered with Squamas OOO OOOO MEOOOOOUO u) 3 

Surface bare or Crinite ARRMEREN BEREREER un an 38 

Squamas standing dense, seed surface totally 

thickened, not arranged in clear raws, Eryngium 

campestre L. 2445 

Squamas standing loose, seed surface between the 

squamas + prominent, Eryngium planum L. 2447 

Seed at the summit with five cup-shaped tips .... 35 

Seed at the summit with 3 or 4 cup-shaped tips .. 37 

(Sie SbRTEANE HAN SITE BEE eh an 3I8 

Calyx short crinite, Satureja acinos (L.) Scheele 

1257 

Calyx end pointed, without membranous border, 

Scleranthus annuus L. 189 

Calyx end blunt, membranous border, Scleranthus 

perennis L. 190 

Seed’ with four pointed’ calycası nature 738 

Seed with three pointed calyces (rarely the central 

tip becomes two tines irregularly divided), 

Sherardia arvensis L. 2185 

Seed bared, Alchemilla vulgaris L. 2096 

Seed setiform crinite, Alchemilla arvensis (L.) 

Scap. 2094 | 

Seed with 10 ribs, five of which carry tines, 

Armeria maritima (Mill.) Willd. var elongata 

(Hoffm.) Mansf. 1876 

Seed with eight ribs e@eeeveveveeeeeeeeeee eee 82828288280 40 
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40 

41 

46 

47 

48 

(23) 

(41) 

Calyx with fimbris shörter than the embryo, 

Scabiosa Columbaris L. 796 

Calyx fimbris longer or of same length as embryo, 

Scabiosa maritima L. 797 

Seed with short or long tines as continuations 

of eight edges or corners a Se a 42 

Seed also on the surface with tines, prickles 

OPA DES. unse areinlas ates akateds\s/ 04s eine nenne 47 

Seed with 2 long prickles, Spinacia oleracea L. 239 

Seed with more than two prickles or with short 
| 

tines ........esm—ee—„—..” ee... ...eee.... .—.0.::2C."C...:..... 43 

Surface deeply excavated „eosoonscsonheseuenes 44 

Surface not deeply excavated EEE AB 45 

Seed smaller than 5 mm, Emex spinosa Campd. 1905 

Seed bigger than 5 mm, Emex australis Steinh. 1904 

Seed with a + straight beak eidiaiievewisé.ceve se ane 46 

Seed with highly curved close to each other 

beaks, Adonis vernalis L. 2001 

Beak tip blackish, Adonis flammeus Jacq, 2000 

Beak tip light, Adonis aestivalis L. 1999 

Seed three-edged, dorsal surface arched, two 

Sides flat or seed in cross-section wedge- 

BADE o cin oni nual tepspayniainre le ehelers ayers atlas & owe 6 0'e'c.6 a0e-a 48 

Shane, difterently ne een ae oles ae 49 

Central rib coarsely nodulated, Tribulus 

terrestris L. 2511 

Surface with three smooth ribs, which terminate 

in long prickles, Pavonia spinifex Cav. 1668 

Prickles with barb .......a„e.: 2: sp oe eo 01008 08 0 50 

PeLeicLes: withouf barb, 2.0 2.202 2.00 ».ur6 0 /alene.nie sieinie 33 

Seed more than 5 mm eer EEE ER Sn 

Seed less than 4 mm, Lappula echinata Gilib. 96 

Seed oval .»..............——e.m.....e”. e”............. 52 

Seed di flat compressed, xanthium spinosum L. 556 
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52 

56 

57 

58 

59 

60 

(2) 

Surface between prickles with fine short hairs, 

gray-green, Xanthium strumarium L. 557 

Surface between prickles fine setiform, brown, 

Xanthium riparium Itzigs. et Hertsch em Lasch 555 

Prickles longer than 3 mm slelnteele,eiäleıe ulelelee as are 

Prickles shorter than 3 mm, Onobrychis 

viciaefolia Scop. 1461 

Cenchrus tribuloides L. 967 

Cenchrus spec. 

Hilum grooved, surrounded by protruding ring, 

with a central uvula, which can be brocken in 

N N SER EN NE RE Gio N 

Hilum not grooved, mostly without protruding ring, 

straight or arched KB a a ar Se ee EEE 

Seed longer than wide ER RO aie reir a eRe 

Seed wider than high OO-CRONDIONG ein sene OOS) non san a ne 

Seed more than 10 mm, surface yellow to light 

brown, shape long and pointed, Cakile maritima 

Scop. 671 

Seed smaller than 8 mm eeu ia aloe alain wera) oie, sis elecatate 
Surface dark gray to black, with irregular 

longitudinal ribs, which become nodular towards 

the tip, Borago officinalis L. 88 

Surface brown to dark-brown, with hard, 

anastomosing ribs, Anchusa azurea Mill. 84 

Surface lusterless, yellow-gray to gray-brown, 

reticular- wrinkled, ribbed, Uvula slightly 

Leenter Chanw the: Surface N... 00000 nen area 

Surface brown to blackish, glossy or lusterless, 

smooth or delicate granulated, Uvula clearly 

lighter than the surface .........e.. ...—...eeeseee 

Seed with a blunt end (laterally viewed) -....... 
Seed with a pointed end (laterally viewed), 

Lycopsis arvensis L. 99 

54 

56 

63 
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59 

58 

60 

62 

61 
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61 

62 

71 

72 

(55) 

(4) 

Surface with numerous thick ribs, Auchusa 

officiualis L.86 

Surface with fewer and weaker ribs, Auchusa 

ochroleuca M.B. 85 

Surface highly glossy, almost smooth, Symphytum 

officinale L 106 
Surface weakly glossy, delicate granulated, 

symphytum asperum Lepech. 105 

Surface smooth ...orroreeere ren ernennen nenn 0. 

Surface rough ee er 

Surface glossy as porcelain, rose-white, 

Lithospermum officinale L. 98 

Surface dark-gray to brown ccccccccccccccccccece 

Seed more than 5 mm, Cerinthe maior L. 89 

Seed less than 5 mm, Cerinthe minor L. 90 

Hilum arched, Lithospermum arvense L. 97 

Hilum flat 

Seed more than 10 = Cakile maritima Scap. 671 

Seed less than 10 mm 

Surface granulated to warty, Echium vulgare L. 93 

Surface weakly glossy, nodulated or with short 

prickles, Echium italicum L. 92 

Seed in a sheath (Shell, Capsule or utricle) or 

TamellateorNusk Wear a a anne en ne en 

peedsunot fixedein aysheath] ec: cc sels sece vewcec ccc 

Seed barrel-shaped or cylindrical, or compressed 

banel=shaped (jie ses ars ses. u. Baader ee 

Seed differently einlersrarsıata a\wleliel |=" sllel iol ats) | cle els 5) ste!) © 

Seed compressed oje emailen“ 

Seed berrel-shaped.or cylindrical, Raphanus 

raphanistrum L. 711 

Seed bigger than 2.5 mm, Ornithophus sativus 

Brot. 1466 f 

Seed smaller than 2.4 mm, Ornithophus 

perpusillus L. 1465 

64 

66 

65 

70 
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73 

82. 

83 

(73) 

Seed in one or several membranous sheath, can be 

easily compressed te nn sole ale aan a wien 74 

Seed in a woody sheath ceccceccccccececscvsccce 78 

Seed in several membranes (= lamellated husk). 

Smells like garlic SE RN AO 75 

Seed in one membrane (utricle) ceccccccssssccce 76 

Seed thick ventricose, surface brown-violet, 

Allium schoenoprasum L. 1560 

Seed ovoid pointed, sloped. Surface straw- 

colored to yellowish-reddish, Allium vineale L. 1564 

Allium oleraceum L. 1556 

Seed thick and ventricose, with short beak, 

Carex panicea L. 722 

Seed long and tipped, with long beak .cecceeee 77 

Surface yellow, Carex flava L. 769 

Surface gray-brownish, Carex silvatica Huds. 774 

Seed smaller than 2.5 mm a spherical with one 

clear or two unclear farrows, Valerianella rimosa 

Bast. 2492 

Seed bigger than 2.5 Imm? ccs cess «cc een ea nem cles 19 

Seed bigger than 10 mm U EEE 80 

Seed smaller than 10 mm N cists stetatetetelcistets 81 

Seed four-sided, pointed at one end, Cakile 

maritima Scop. 671 

Seed sloped, two-winged, Isatis tinctoria L. 698 

Seed slightly flattened, club-shaped to pear- 

shaped, thick end inflated on both sides, with 

mounted tip in the center, Myagrum perfoliatum L. 709 

Seed + spherical to pointed-oval Te Mae hese 82 

Seed with Lone! tudinar rile “Fo. INT samen 83 

Seed without ribs, bigger than 5 mm, Bunias 

orientalis L. 670 

Seed almost spherical, ribs nodular, Rapistrum 

rugosum (L.) All. 715 

Seed pointed-oval, ribs smooth, Rapistrum 

perenne (L.) All. 714 

120 
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84 (69) Seed with a tip, white or yellowish appendix 

at the point of attachment; or seed with 

a caruncle and delicate-longitudinal fissure 

at the keeled side (Caruncle eventually broken) 

or seet with projecting, ring-shaped hilum, 

seed always smaller than 5 mm wlole sl atelelelels oes eee 

Hilum without white appendix a seed differently.. 

Seed with a tip, whitish or yellowish appendix.. 

Seed longitudinally grooved or with fine 

longitudinal fissure and Caruncle or hilum 

prominant ring-shaped cccccccccccccccccscccccce 

Surface occupied with white warts, Lamium 

purpureum L. 1212 

surfacelwithoutzwarts | sc.o.s~ cc silcwe cele onen nenn © 

Surface chestnut-brown, Pnunella grandiflora 

(L.) Saeq. 1235 

Surface lighter eecoeveeve ee eeeveeeeeeeeeeee ee eeeees 

Seed bigger than 2.2 mm, Prunella laciniata L. 1236 

Seed smaller than 2.0 mm, Prunella vulgaris L. 1237 

Hilum prominant ring-shaped Bis la (oes nos 1s ois ole (sakes 

Rilumdifferentliyane2ig otetetetelote ls fork © ois eciaiekejee eo. one 

Hilum protruding, seed broader than 2.0 mm, 

Fumaria officinalis L. 1778 

Hilum membranous, seed narrower than 2.0 mm, 

Fumaria Schleicheri Soyer. Willem 1779 

SUrEace. smoothy 46. aueh cht sauna nenne inne 

Susfacesroueh,or,ribbed,,..on.eooosceoreorocessnenee 

Seed bigger than 2.0 mm euere heuer“ ne 

Seed smaller than 2.0 mm, surface yellow, 

Euphorbia palychroma Kern. 838 

Seed elongated, egg-shaped, Euphorbia glareosa 

M.B. 833 

Seed thick-oval, Euphorbia lucida Waldst. et, 

Kit. 835 
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94 

95 

96 

97 

98 

(84) 

Surface with dimples or diagonally ribbed ....:+.. 

Surface warty or wrinkled Giaio (6, 6) 016) < a 6 a, sie oa sLejern 010 

Surface diagonally ribbed, with diagonally 

elongated dimples, Euphorbia falcata L. 832 

Surface with round or elongated dimples, 

Euphorbia peplus L. 836 

Seed with smooth, roundish borders, which 

slightly lighter than the gray-brown to black 

surface, Euphorbia preslii Guss 839 

Seed with sharp borders, of same color as the 

surface, Euphorbia exigua L. 831 

Seed + Spherical to Cubic with round edges, 

surface smooth or wrinkled, hilum beside the 

depression, in which lies the hypocotyl ....cce 

Seed differently Clelelaiale sls) «ja\6laielse's\els le e\slele seis nen 

Pisum sativum L. subsp. hortense (Neilr.) A. et 

Gr. 1479 

Pisum sativum L. subsp. arvense (L.) A. et 

Gr. 1478 

Seed bigger than 5.0 mm Saale se © en'e:din.oe as ee en“ 

Seed smaller than 5.0 mm bio 6.00 when © 2:0 tem ace we wie 

Seed with a projecting hypocotyl .ecccrccsccccce 

Hypocotyl not projecting «sccccocsccccvccceveccesoe 

Cicer arietinum L. Var. fuscum Alef. 1334a 

Cicer arietinum L. Var. album Gaudin. 1334b 

Seed grooved at one or all sides wescccrceesece 

Seed not grooved, oval to almost circular in 

CONTOUF cocccccccccccccccccccccccccsccccccccece 

Seed grooved on all three sides, Fagopyrum 

tataricum Gaertn. 1907 

Seed grooved on one side 

Seed thick, ventricose 

Seed elongated spike-shaped, Secale cereale 

on 1087 
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105 

115 

(107) 

Seed with narrow furrow at ventral surface, 

Hordeum vulgare L. convar. distichon Alef. 1032 

Hordeum vulgare L. convar. hexastichon Alef. 1033 

Seed with deeper furrow at ventral surface, 

Triticum aestivum L. em. Fiori et Paol. 1110 

Seed typical lenticular, disc-shaped with 

sharp border, Lens culinaris Med. 1405 

Seed oval to round or edged eecccceccccsevccseee 107 

Seed oval, one end round, the other one + 

ES N 10: 

Seed edged, axe-shaped or circular in shape, 

both upper sides sloped S016, 00. oe ee oloisie neo se unlaieee aka 

Seed with a basin-shaped deepening at one surface, 

Zea mays L. var. dentiformis Kcke. 1131 

seed! differently scccocsccecscsccsosccececcesicovcsese 109 

Seed with a small crown, Cnicus syriacus Roth. 359 

Seed without crown Cece cccccce se 00.0.0000 00050. 110 

Surface lusterless, spotted gray-black pte baer 111 

Surface gray, glossy, seed thick-oval, Cannabis 

sativa L, 1675 

Lateral surfaces convex, Bryonia dioica Jacq. 731 

Lateral surfaces + sloped, Bryonia alba L. 730 

Seed edged, almost axe-shaped ..wcccccccecccccsere 113 

Seed differently, almost circular in contour .... 114 

Seed (sharp-edged), Lathyrus sativus L. 1398 

Seed (blunt-edged) Lathyrus cicera L. 1387 

Seed with oval, dimple-shaped hilum, Lupinus 

albus L. 1413 

Seed with broader basin-shaped deepening at the 

UP PET side. Melcieialere\sia cle ale s elelsleicve ehoroielenelsieiete some seine, 115 

Surface glossy as far as the embryo, Zea mays 

L. var. vulgaris Kcke. 1134 

Surface lusterless, Sorgum bicolor (L.) 

Moench 1097 

123 
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(99) Surface smooth ..—.......... ....e...—...CE—ar„.:”".".o.. 417. 

Surface not smooth ee Os u ee RO SLU 

Seed bigger than 3 mm @eeeeeeeeeeeeeenereeeeeeeeee e 118 

(117) 

Seed smaller than 3 mm  <cceccccceccdscvcccccccwcccee 127 

Seed with germ suture, Geranium pratense L. 881 

Seed without germ suture ccccccccvccscccveseccee 119 

Seed thick-oval or thick spindle-shaped ...e.... 120 

Seed lenticular or sloped spherical or axe-shaped 122 

Seed thick-oval Cece cece rece cece ceccceerccece 121 

Seed thick, spindle-shaped, Thalictrum 

aquilegifolium L. 2072 

Surface glossy, gray, Cannabis sativa L. 1675 

Surface lusterless spotted gray-black, Bryonia 

dioica Jacq. 731 

Seed lens-shaped orale elehatelainieieie eralerele cee stcletete te ee 123 

Seed sloped, spherical eventually with tip or 

axe shaped TI I I ETF EIN a dddedverdtseeese) TEA 

Seed with sharp edge, lens culinaris Med. 1405 

Seed with blunt edge, Vicia sativa L. subsp. 

obovata (Ser.) Gaud. var. leucosperma (Moensch) 

ser. 1538 

Seed sloped spherical ®ve ciatctejs clelelcles cietecieltioteleciccs es | 125 

Seed axe-shaped, Lathyrus cicera L. 1387 

Surface black, Asparagus officinalis L. 1574 

Surface lighter, at one upper side with basin- 

Shaped depression Hi. 2770.32. POST POSS ee 3126 

Surface glossy as far as the embryo, Zea mays L. 

var vulgaris Kcke. 1134 

Surface lusterless, sorgum bicolor (L.) M,ench 1097 

Hilum at the tip Weeds BET. FOR Kees ee 1 2354 

Hilum lateral to the tip or on one side .„.e..... 128 

Seed with cryotals on the surface, Lycopus 

europaeus L. 1218 

Seed without crystals on the surface .eeececeses 129 

124 
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140 

(127) 

(135) 

Seed Sloped cocccccceccreccrcsseccesesecveecs 130 

Seed not sloped, with clear germ suture .... 132 

Surface dark-brown to black ea/e/einleis,eiste,e osslere 137 

Surface reddish-gray, farina coated, Plantago 

coronopus L. 1860 | ' 

Surface longitudinally streaked against light, 

Plantago maior L. 1865 

Surface granulated against light, Plantago 

rugelii Decne. 1870 

Seed broad-oval in shape, Geranium molle L. 880 

Seed elongated-oval in shape cccccceccccvece 133 

Seed mostly 2 mm in size, surface light red-brown, 

Geranium rabertianum L. 883 

Seed mostly 1.8 mm in size, surface reddish-gray, 

Geranium pusillum L. 882 

Surface glossy to highly glossy ..c.......... 135 

Surface lusterless et, ES REN WR ee 147 

Seed in contour celiptical to oval .........- 136 

Seed Circular in shape with or without tip, or 

rounded, three-cornered | scescccssecccsecceves 140 

Seed slightly keeled at one side, Palygonum 

hydropiper L. 1913 

Seedadit here lyaulelslelslelsialeisiolsieisisiele elelolelcictereleicis 1317. 

Seed winged at one edge, Aquilepia vulgaris L. 2026 

Seed with rings all around + sharp border .. 138 

Seed ovoid, hilum at broad end .ccccccccccce 139 

Seed elliptical, surface gold-brown, Specularia 

speculum-veneris (L.) DC. i54 

Keel clear, seed usually bigger than 1.2 mm, 

Myosotis arvensis (L.) Hill 100 

Keel unclear, seed smaller than 1.2 mm, myosotis 

micrantha Pall. 101 

Seed almost circular in shape with mounted tip 141 

Seed circular in shape without tip ...c.cecee 143 

125 
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(134) 

Both sides sloped and slightly deepened, 

Polygonum lapathifolium L. 1914 

One on both sides arched laterally or Carinate.. 

Both sides arched almost of same height, one side 

slightly keeled, the other one arched, surface 

very smooth when examined closely (under 

a magnifying glass, Polygonum minus Huds 1915 

The keeled side slightly higher arched, surface 

fine, rough under magnifying glass, Polygonum 

persicaria L. 1916 

Seed almost Circular in shape with small, mostly 

blunt angular indent, Celosia argentea L. 31 

Seed almost circular in shape with small pointed 

angular indent at hilum cecccccccccccccccccesces 

Seed more oval in shape, about i mm long, 

A maranthus deflexus L. 26 

Seed more circular in shape cccccccscccccccecce 

Seed usually 1.2 mm in diameter ..wcccccccsccecce 

Seed usually smaller than 1.2 mm, Amaranthus 

retroflexus L. 29 

Amaranthus lividus L. 28 

Amaranthus spec. 

Seed two to three-edged or multi-edged, surface 

cocoa-colored Lysimachia vulgaris L. 1960 

Seed (G27 LOPS GLY ce ale a) A ae ee 

Seed with diagonally placed, prominent hilum 

BEB TOUNG BENG) We elalstelalorerelsfereien sletsteleroe ers ohereleiuise een 

Haiclumeida ferent ly. eeeeeR ces een seen cnereicle ee scene 

Alchemilla arvensis (L.) Scop. 2094 

Alchemilla spec 

(116)Surface covered with membranous Squama or Carina 

Surrace GL ft OF emt 1 ys tesa de elacsiwm ease e-cles,0-6 6 

Seed with undulating raws of squamas, | 

Delphinium consolida L. 2044 

Seed with wavy unstraight carina, Delphinium 

ajacis L. 2039 
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151 

152 
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(152) 

Surface longitudinally ribbed sleisrele/e/ea,eee eiele,e 

Surface differently ..cocoee.re,eeeee onen n.e. 

Seed + spherical .ceeeeeereneernereennnnenn nee 

Seed not spherical ...coeeeoee.eereren nennen... 

Seen mere. CLA, oes REN) essen sn 66.0) een 

Seed less than 2.5 mm, Valerianella rimosa 

Bast. 2492 

Ribs nodulated, Rapistrum rugosum (L.) All. 715 

Ribs smooth, Rapistrum perenne (L.) All. 714 

Seed lenticular cecccccvcccrcrcrccccscscccsecece 

Seed not lenticular ceccccccccrrccccesccccessce 

Surface crinite, calyx edge forms an opening of 

about 1 mm wide, Valerianella eriocarpa Desv. 2490 

Surface not crinite, Calyx edge forms an opening 

about 5 mm wide, Valerianella dentate (L.) Poll. 

2489 

Seed bigger than 2 mm csccccsccvcctccvcccccecs 

Seed smaller than 2 mm eeeoeoevveeeeee2e 820282828 m... 

Seed ventricose, three-edged, Smyrnium perfoliatum 

be 2873 

Seed elongated-ovoid, Alliaria officinalis Andrz. 

Surface with smooth ribs 

Surface with nodulated ribs oo 0er en... 

Euphrasia officinalis L. em. Hayne 2270 

Euphrasia spec 

Scrophularia peregrina L. 2315 

Scrophularia spec. 

Seed with multiple corners .ccecccececccccecvccee 

Seed differently elavejelel cies ee) 6 ess a e,einle/e una e,n/eiere 

Seed shaped like an orange-slice eee cccccercce 

Seed irregular or ovoid, three-edged 

Surface black 

Surface lighter, dark gray to dark brown, Ruta 

gravealens L. 2198 | 
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166 

(167) 

Surface with undulating folds diagonal in 

Course, Nigella damascena L. 2056 

Surface rough-granulated, without folds, 

Nigella sativa L. 2059 

Seed irregular, sharp-cornered ..ece.ee.e.e. 

Seed ovoid in shape, three-cornered ..o 0.0... 

Surface black to gray-black ....cc.erer.... 

Surface brown, seed smaller than 2 mm ..:..+. 

Oenothera biennis L. 1729 

Oenothera spec. 

Surface nodulated- and wrinkled-rough ..... 

Surface + folded cescececrccecreececceceece 

Seed bigger than 2.5 mm wore ccc ccc c ccc cece 

Seed smaller than 2.5 mm. Albium schoenoprasum 

DL. 1560 

Seed sharp-edged, surface brown-black, 

Ornithogalum pyramidale L’ 1623 

Seed blunt-edged, surface weakly lustrous, 

Ornithagalum pyrenaicum L. var. sphaerocarpum 

(Kern.) A. et. Gr. 1624 

Surface slightly folded, glossy) -c.eeccccree 

Surface highly folded, lusterless .......... 

Seed thin, Allium schoenoprasum L. 1560 

Seed thick, Allium cepa L. 1553 

Surface close-excavated folded, Allium 

caeruleum Pall. 1552 

Surface widely excavated, folded, Albium porrum 

Le 1557 

Seed bigger than 3.5 mm, Fagapyrum tataricum 

Gaertn. 1907 

Seed smaller than 3 mm, Polygonum hydropiper L. 

Seed almost oval, with raised germ suture ... 

Seed without raised germ suture 

Surface with concentric arranged facets 

Surface without concentric arranged facets... 
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(177) 

Surface Coarse-reticular, with nearly quadratic 

facets, Glaucium corniculatum (E.) Curt: 1780 

Surface delicate; reticular, with right-angled 

facets, Glaucium flavum Cr. 1781 

Seed bigger than 2.5 mm, Geranium pratense L. 881 

Seed smaller than 2.5 mm 

Surface with hexagonal net, Geranium dissectum 

Jusl. 878 

Surface with irregular square to hexagonal net, 

Geranium columbinum L. 877 

Surface black-brown to black sisdbeseetievdsdes - 183 

Surface Lighter cesececcscesvececvsescscccsccces "1973 

Seed spherical to sloped-spherical or compressed 

Lentseusarse lec EBEIT Eau 184 

Seedlebengsateauks sedi eed 0405.00. tun. deresl.c.. 192 
Seed sloped or compressed on both sides, 

KOSTEACRLDORFGUNGLU SERS EO. sc SESE S ran. 187 

Seed spherical or only sloped on one side ..... 185 

Seed sloped at one side, hilum in the center of 

the sloped side, Asparagus officinalis L. 1574 

SGGuValmbsettaplier iCal Vic Five cw cre ccececcsasecess 186 

Hilum light, Muscari comosum Mill. 1621 

Hilum dark, Ornithogalum comosum Torner 1622 

Seed diameter bigger than 3 mm, Salsola soda L. 238 

Seeddsmallersthafh 3mm sacscctsecsisecssscssssss 186 

Seed circular in shape with spike ...cccceeeeeee 189 

Seed circular without spike ......oe.eeeeeeenee 190 

Both sides compressed, Polygonum lapathifolium 

L7*4914 

Both sides + arched, Polygonum bugeanum Turcz. 

1910 

Seed bigger than 1.6 mm, Chenopodium hybridum 

134228 3 

Seed smaller than 1.5 mm, Chenopodium murale L. 229 
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(183) 

(182) 

(194) 

Seed egg wedge-shaped, Iva xanthiifolia Nutt 446 

Seed elongated, with light apex eovesecdeoecece 192 

Seed broader than 20 mm, Melampyrum arvense L. 2288 

Seed narrower than 1.9 mm, Melampyrum pratense L.2289 

Dorsal surface slightly arched, the other 

surface surrounded with Carinate, deeper, vat-like 

longitudinal furrow, Antirrhinum orontium L. 2250 

Seed without longitudinal furrow ..ccccccccces 194 

Dorsal surface equally highly arched, the other 

surface domed, also compressed, edges roundish. 195 

Sesd+differently 5 amc css 0.0 8 6 pe HS ee cee is ees 199 

Surface dark-red, glossy, Minuartia peploides (L.) 

Hiern 187 

Supfnce differeutiiy, seca 6 600,050 met eweaecoscs se 196 

Surface of longitudinal ribs on the dorsal 

surface, Smyrnium perfoliatum L. 2473 

Surface rough-wrinkled to + Warty cecccececees 197 

Surface rough-wrinkled, Convalvulus arvensis L. 568 

Surface.nodulated-warty „oeonseesscsuscsesesesnn 198 

Convolvulus elongatus Willd. 569 

Convolvulus tricolor L. 572 

Convolvulus undulatus Cav. 573 

Seed elongated, slightly round, three-cornered, 

pointed at both ends, more than 2.5 mm ....... 200 

SerisdittLenenLin on lesen iso's ac oso al kale ee ais ome ee 201 

Thalictrum equilegifolium L. 2072 

Thalictrum spec. 

Seed ovoid, more than 3 mm  .cecccccccccccccecer 202 

Seed smaller Sisie!o ajs,mrain,elo,o, & sine alaln,a,e,e a 06 eae 0.6 210 

Seed with perigon residue at upper end, 

pedunculate at the base 

Seed differently 

elacelale ele\sieaielc)s nen cle 'sicl sje 203 

ROTE TEE 204 

Surface with flat, widely placed longitudinal 

veins, Thesium linophyllon L. 2209 

Surface with close placed higher longitudinal 

veins, Thesium ramosum Hayne 2210 
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Surface glossy red, Minuartia peploides (L.) Hiern 187 

Surface lusterless .....eo100010r00000 00000000000. 

Seed ovoid, with a Carina all around .eecseecseeess 

Seed without Carina all around eos 000. 

Lateral surfaces arched, Bryonia dioica Jacq. 731 

Lateral surfaces + sloped, Bryonia alba L. 730 

Surface gray-yellow to gray-green ..ceeerrerereneee. 

Surface darker cecccccccscccceccccccsseseccecccccce 

Seed with broader membranous tip, Adonis vernalis 

L. 2001 

Seed with pointed hilum, Spinacia oleracea L. 239 

Surface gray, Commelina communis L. 246 

Surface black-brown, Commelina coelestis Willd. 245 

210(201)Seed egg-, wedge-shaped or + spherical ....-cseee 

211 

212 

213 

214 

215(210)Seed egg-, wedge-shaped 

216 

Seed irregular (polyhedral) een alee ews Se 

Surface yellowish, Lysimachia vulgaris L. 1960 

Surface darker 

Seed bigger than 2 mm @eeovovoeeeveeseeeeeeeeeeee eee @ 

Seed smaller than 2 mm ... ............E!.:0.:°!..:.:2 © 8 eee 

Surface gray, Commelina communis L. 246 

Surface black-brown, Commelina coelestis Willd. 245 

Surface deeply-excavated reticular, Antirrhinum 

mains L. 2248 

Surface rough, Oenothera biennis L. 1729 

Seed + spherical 

Seed bigger than 2 mm, surface brown to black, 

Iva xanthiifolia Nutt 446 

Seed about 1mm size, surface light gray, Artemisia 

annua L. 284 

Surface fine to coarse reticular ........Oeaeae...em.e 

Surface rough 

Surface Coarse reticular, seed almost spherical... 

Surface fine reticular, seed flattened, Atropa 

belladonna L. 2344 
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206 

207 

208 

209 

215 
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214 
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219 Surface simple-shaped, Neslia paniculata 

(L.) Desv. 710 

Surface with irregular facets, vogelia apiculata 

(Fisher, Mey, et Lallem.) Vierh. 727 

Surface red-brown EEE 221 

Surface gray to yellow and light-brown ......2. 223 

Seed bigger than 2 mm, lalchicum autumnala L. 1588 

Seed smaller than 2 mm .ccccccccccccecccccccces 222 

Eleusine coracana (L.) Gaertn. 988 

Eleusine indica (L.) Gertn. 989 

Hilum at the top of the ventral surface, light, 

clear, Heliotropium europaeum L. 95 

Hilum at other location EURO eis cloves ss state ee 

Seed bigger than 2.0 mm elev cess nee ss 00s a ale.ce) Sey 

Seed ‘snaller ‘than 220mm)’ .''s.e'sc\s ee ! 220 

Surface gray, hilum at the tip, Spinacia 

oleracea L. 239 

Surface yellow to light brown, hilum with 

reddish spot at the ventral surface, Cuscuta 

lupuliformis Krocker 581 

Seed smooth compressed, mostly with small 

diagonal spike, Ranunculus sceleratus L. 2069 

Seedearrecular SpheriCalis wiclswic cic cc ccs scweceiee s 227 

Cuscuta epithymum (L.) Murr. 577 

Cuscuta epilinum Weihe 576 

Cuscuta europaea L. 579 

132 



” 
sisivshiag atte ‚beanda-stanie 4 * 

asnlusiya atlsıer atone vabimettd Are We 

TST re EV t sme ft Last Se RR | a 

DE oc oak REN ees “sword bee ‘eontwee 

ESS wae vcnve word say et ban wollen of wore soataee 

Ber „I alanmryee meotisiat „em = “add Saget bese 

BOO . occ cade een A “of fans ‘bese 

GGG. ni t9 080 Coats Per Stl) anheve ld 

ele .ntisd (49) aorbak srtanald 

tf#atil ,saelwe Inıdmev et? to gas att te mut 

EU... musadetus mstaontosieh ‚raala 

nortesok 1ad3e de mt 
Ags Pee ee ee ee ee 2 nz 

OOS aces ewer ees sae uam om O.8 aad? wage besa” 

Se Oa ee sewer em Oye raat? igi tame: ‘pes2 

sineniqa ‚gif eis ta muir cere eon tw | 

SES EN sonne | 

dtiw mulid ,wond tips EL of waliay agate 

sıunan?) ,sostie Levine ons 38 sag Haspbsr 

für nad stmiotzgigel 

ifema d¥iw qlteom ‚buasstgmas nl heed 

2908 „4. an | 

SE nen he an ee EEE ET 

VIE SE 

ote eae ra as iR 

‘get 



Group VII B 

1 - All three surfaces are of nearly the same size and 

same shape ..—. 2.6 2 0, r,r 0 1 1 010110100 019 1010 2 

- The three surfaces are not of the same size or 

SHAPES 4: oleis sw clalsieinlets clots anismisinich nun ernennen ne 22 

2 Seed with basal, long seta ceccccrcceccsrececeveee 3 

- Shedtwiithout-bawal, Setaex siuennuG sles csGieesccecses 4& 

3 Seed more than 2.0 mm, surface gray-brown, live 

scirpus lacustris L. 782 

- Seed smaller than 1.5 mm, surface yellowish- 

white, Scirpus silvaticus L. 784 

4 Surface smooth state: stelle > elatebats ofels clebbints <lelietis csp 5 

- Surface roughi-kiislaree cele ls\s slcleislels o@isicieis ;n clsialetels cee se 20 

5 Seed bigger than 3 mm ee ee een Ca ree eS 

- Seed smaller than 3 mm @ clclolclele clsic ofsfelfefe afafalsfelnie.n ».. 12 

6 Seed) witht bong beaks chibi cc eecccccccecccsesessce 7 

- Seed without beak ee Abarers ste sielabiers sheet sce — 8 

7 Carex silvatica Huds 774 

- Carex spec. 

8 Surface black glossy, Polygonum dumetorum L. 1912 

- Surface brown Cece crc ccc ccc ccccccccccccccccccce 9 

9 Seed bigger than 4.5 mm, Fagopyrum esculentum 

Moench 1906 

- Seed smaller than 4.0 mm nein | 

10 Surface Chestnut-brown, highly glossy, 

Polygonum bistorta L. 1909 

- Surface light brown to brown, glossy cecrrcecceee 11 

11 Surface brown, seed usually broader than 2 mm, 

Rumex patientia L. 1927 

- Surface light brown, seed normally narrower than 

1.8 mm, Rumex scutatus L. 1931 

12 (5) Seed with sharp edges Ach ee ) LS 

- Seed with blunt edges, about 1.2 mm size, 

Rumex acetosella L. 1922 
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13 

17 

18 

19 

20 

21 

22 

(4) 

(1) 

Seed bigger than 2 mm elle eWelalalleterelaletee = 6 slslehsteleisheiere 

Seed smaller than 2 mm © s 0 © alleisisteteleleieiniekersieieteieneneie 

Seed tipped at the top, down at the hilum blunt- 

angular cranked TARR, SANs MARR ici Hallagiratelave 

Seed pointed upward and downward ec ccc rc cccccce 

Surface brown, Rumex pulcher L. 1928 

Surface red-brown, Rumex crispus L. 1925 

Surface light brown, Rumex scutatus L. 1931 

Surface brown, seed smaller than 2.5 mm, Rumex 

abtusifolius L. 1926 

Seed pointed at the top, down at hilum pointed .. 

Seed pointed at the top, down at hilum blunt ... 

Surface black-brown, with light edges, Rumex 

acetosa L. 1921 

Surface black-brown, with edges of same colour, 

Polygonum minus Huds. 1915 

Seed painted at the top, down at hilum almost 

horizontal, surface black-brown, Rumex sanguineus 

L. 1930 

Seed down at the hilum blunt angular, surface 

dark-brown, Rumex conglomeratus Murr. 1924 

Seed with longitudinal furrow on both lateral 

sides, Fagopyrum tataricum Gaertn. 1907 

Seed with longitudinal furrow .cccccccccccccccce 

Surface black, lusterless, Polygonum convolvulus 

L. 1911 

Surface brown to black-brown, weak glossy, 

Polygonum hydropiper L. 1913 

Seed at one end with two divergent tines, Sida: 

spinosa L. 1669 

Seed differently 

Seed bigger than 4 mm 

Seed smaller than 4 mm 

Surface gray, Ipomoea sibirica pers. 586 

Surface brown to black, Prarbitis purpurea (L.) 

voigt. 587 
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26 

27 

28 

37 

(25) 

Surface reddish-yellow to dark-brown Etage hie. seen 26 

Surface different, colored sicher ureleo sieleieiererein se aloe 3 

Seed at the base becomes broad or is elongated 

to pointed-oval, surface weakly glossy, slightly 

TOUCH | cclacdametiecesielad arena nenne af 

Surface even, lusterless Sleiateia sieleisiee se se nenne neue oo 

Seed broad at the base, Polygonum aviculare L. 1908 

Seed eloneatern to peinted oval ocean cea en ws elec. 26 

Seed elongated narrower than 0.8 mm, Eriophorum 

angustifolium Honck. 779 

Seed pointed-oval, broader than 1 mm, Eriophorum 

vaginatum L. 781 

Surface diagonally ribbed or diagonally grooved... 30 

Surface reticular to rough-warty eccccccesecceee 32 

Surface diagonally ribbed whelslalsieisislele ee e/siere.s sie aterm ar. 

Surface with 3-4 diagonal grooves, gray, 

Asphodelus tenuifolius Cav. 1584 

Surface light gray-brown, Phacelia tenacetifolia 

Benth. 1156 | 
Surface black, Nigella damascena L. 2056 

Surface light cocoa-colored, Lysimachia vulgaris 

L. 1960 

Surt aCe) dea wok Cx tetelicie: eltelelcieleielcierelcieis! el ciel alerts a elelern sale 33 

Seed bigger than 2 mm, Androsace maxima L. 1948 

Seed smaller than 1.5 mm N AS 34 

Anagallis arvensis a 1944 

Anagallis spec. 

Surface folded Beeren 36 

Surface rough-granulated and rough-wrinkled .... 37. 

Surface slightly folded, glossy, Allium 

schoenoprasum L. 1960 

Surface highly folded, almost lusterless, 

Allium porrum L. 1557 

Hilum in the center of the ventral surface edge, 

Ruta graveolens L. 2198 

Hilum at the base 
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38 

03) 

Surface deep-black, weakly glistening, Nigella 

sativa L. 2059 

Surface dark-brown, raw with light borders, 

Nigella arvensis L. 2055 

Group VII C 

Hilum very noticeable, forms a white V or N or —, or 

forms a roundish U-crochet slalclalelcloucisis cheiclekelotelkelelel»ietalannc 

Hilum differently slekaleleloislclohelsieleleleleieseiclstalelerte nase ee ea ale er ll) 

Seed with roundish U-Crochet at the hilum, Cuscuta 

lupuliformis Kracker 581 

Seed differently  caccvccccccccccsccsccccncccccccccacecs 

Seed smaller than 2,5. mm cle leisie)cle es 6 eee) 6 clele eee nee“ 

Seedrlargersthans2,. 51 MIMD sc eke. eeie)s. 6.0) 0 e.0L0 os oleic eieleleleisie cate 

Seed larger than 1.5. 0m | mre ccs 6) one 6 6.0'a 66 woe! ese eee 010,86 6 

Seed smaller than 1,5 mm e@eeeeveveeeveen eee eeseeeeeeeee eee 

Surface warty-rough, at one end with a coma, Nepeta 

nuda L. 1230 

Seed without coma 

Surface delicate warty, gray-brown, Nepeta 

grandiflora M.B. 1228 

Surface almost smooth, dark-brown, Nepeta Cataria 

L. 1227 

Surface dark-brown, delicate warty-rough, seed 

mostly 1.4 mm in size, Glechoma hederacea L. 1205 

Surface brown, almost smooth, seed usually 1.2 mm 

in size, Satureja acinos (L.) Scheele 1257 

Seed elongated in shape, bigger than 4 mm, 

Lallemantia iberica (M.B.) f. et M. 1209 

Seed elongated in shape, smaller than 3 mm ....ecee- 

Hilum V-shaped, Dracecephalum moldavica L.° 1200 

Hilum- - shaped, Dracocephalum ruyschiana L. 1201 

NU 0 fF Ww 
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10 

a9 

(1) 

(10) 

Hilum very vig, humpbacked and occupying almost 

half or more of the ventral surface .cecsceecee 

Hilum much smaller elaln sie slolaln/elules ses une siseen ee 

Seed almost spherical ...creererreerereeeeen.e.e 

Seed ovoid 

Surface coarse reticular-excavated, Teucrium 

botrys L. 1281 

Surface smooth or almost smooth Bie/eieielele.nislaleisie 

Surface blackish, Teucrium scorodonia L. 1285 

Surface dark-brown, Teucrium chamaedrys L. 1282 

Surface smooth, slightly glossy Dennisetum 

glaucum (L.) R.Br. 1062 

Surface rough-recicular to excavated ...ccccee 

Seed elongated, bigger than 2.5 mm, Ajuga 

chamaepitys (L.) Schreb. 1192 

Seed ovoid, smaller than 2.5 mm. elere alelalelelelsleraıe 

Aujga reptans L. 1194 

Ajuga genevensis L 1193 

The upper end of the seed is sharply truncated, 

it is three-cornered and sharp-edged eo ee e.e.e._0. 

The upper end is round 

Seed at upper end diagonally truncated, usually 

bigger than 3 mm, Stachys officinalis (L.) Trev. 

Seed at upper end vertically truncated, smaller 

than 3 mm .....—....—......eeee.e.. .— ,. 1 1 1 1 21101000 0 

Surface smooth, brown, summit not hairy, 

Leonurus cardiaca L. 1214, 

Surface fine rough, blackish. Summit witn delicäie 

hairs. 

Leonorus marrubiastum L. 1215. 

Hilum circular or formed from circular excavation 

Hilum differently 

Surface light, brown with darker veins 

Surface brown to black without veins 
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22 

23 

24 

26 

27 

32 

Surface with veins, most of which have 

a longitudinal course, Saliva sclarea L. 1250 

Surface with anastomosing blood vessels, salvia 

turkestania Reg. 1252 

Seed ibiccer than. 2 .Ginmica sh llstsreteintantate eigen ace 8 24 

Seeds suallerıithan. 2.50 wens ti oh Asa obs sb ee ccc 26 

Seed clearly edged at the sides, surface 

variegated, Galeopsis tetrahit L. 1204 

Seed roundish at the sides cecccceceseccercvevece 25 

Seed almost spherical, surface dark-brown, 

Salvia officinalis L. 1247 

Seed elongated-oval, surface gray-black, Salvia 

viridis L 1256 

Surface black-brown onen nennen nennen 0.0. 27 

Surface lighter c.eoereeeneeennenenenrnennnn nen 28 

Salvia verbenaca L. 1254 

Salvia pratensis L. 1248 

Salvia aethiopis L. 1239 

Salvia nemorosa L. 1246 

Salvia spec. 

Surface smooth, glossy, Salvia verticillata L. 1255 

Surface slightly rough, lusterless, Salvia 

austriaca Jacq. 1241 

Hilum horseshoe-shaped or diagonally oval .... 30 

Hin ‘dati feren tity fl are Marin Armin alt 32 

Hilum horseshoe-shaped, surface with small 

crystals, Lycopus europaeus L. 1218 

PSST GL DAO. YI. ate vevereiwieveteterciereieievererecelatesave 34 

Surface dark gray-brown, glossy, seed ovoid, 

Lavandula officinalis Chaix 1213 

Surface brown, lusterless, seed almost spherical, 

Satureja vulgaris (L.) Fritsch 1262 

Surface smooth or almost smooth .., eo eo... ,..0 33 

Surface not smooth .».......„.......—.—..:e„.....Ca.e 38 
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40 

hy 

(32) 

Seed smaller than 2 mm .cweceercesececccccece 

Seed larger than 2 mm Wescdnceceecvlooscs cece 

Surface yellowish to light brown oo 0 11100... 

Surface darker .ccccccccccccrceccccescccssccce 

Seed pointed-oval, surface yellowish-brown, 

Elshaltzia partini (Lepech.) Garcke 1202 

Seed oval, surface reddish-brown, Majorana 

hortensis Moench 1219 

Surface dark-olive to blackish-green, Satureja 

hortensis L. 1261 

Surface dark brown to black-brown, Stachys 

silvatica L* 1280 

Surface yellowish, salvia reflexa Hornem 1249 

Surface gray-brown to black, Ballota nigra 

L. 1195 

Seed elongated-ovoid, width to length narrower 

than 1:2 Co cecccccccc ccc LEE EL EL 0 0 0 0. 

Seed broader Cele Stelle aan ne afu sin no nina een en oe ses 

Surface gray. Lamium amplex; Caule L. 1211 

Surface darker Cec eur Er Bar EEE ar ee ee 

Hilum noticeable with whitish-gray borders, 

surface of same color, dark-brown, Hyossopus 

officinalis L. 1208 

Hilum not clearly distinguishable, without 

light borders, surface mostly gray-brown, with 

darker spots, Marrubium vulgare L. 1221 

Surface with small, white warts 

Surface without warts 

Warts on the surface scattered and flat, 

Lamium purpureum L. 1212 

Warts dense and higher, Lamium amplexicaule L. 

Seed bigger than 2.5 mm e@eeeveveeveeeeee eee 009100 0 

Seed smaller than 2.5 mm .....e„ae...—. . oe ee 000. 
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AA Seed broad-ovoid, Galeopsis ladanum L. 1203 

Seed narrower, length to breadth 3:2, Lamium 

album L. 1210 

Hilum whitish, small, three cornered, surface 

almost black, Ocimum basilicum L. 1231 

Hilum dark or seed lighter ..cccccccececveccce 

Surface yellowish-brown, Elsholtzia partini 

(Lepech.) Garcke 1202 

Surface gray or brown to black elals efe.aleese/sieieie.e 

Seed ovoid and pointed Bien a/alalale ee aielicisis a area enn'e 

Seed broad ovoid to almost circular Bleiseinlellereraie 

Edges sharp, especially in the upper part .... 

Edges roundish, Sideritis montana L. 1270 

Seed wider than 1.3 mm, surface monotone, dark 

or with lighter parts against a dark background, 

Sideritis hyssopifolia L. 1268 

Seed narrower than 1.2 mm, surface dark or with 

dark spots against light background, Marrubium 

vulgare L. 1221 

Seed bigger than 2 mm slereletelelets elatstelstnleral ei slals alec 

Seed smaller than 2 mm onen nor ren... 

Surface brown, Satchys recta L. 1279 

Surface gray to blackish AH SOSA cid. Ac Gb coon 

Edge of ventral surface sharp up to the middle, 

Stachys 

Edge of 

germanica L. 1276 

ventral surface domed, Sideritis 

hyssopifolia L. 1268 

Surface 

Surface 

Surface 

Surface 

Surface 

L. 1280 

Surface 

Lis 1274 

glossy, Marrubium peregrinum L. 1220 

UWS CER VESIS rer sealeisleelais.elu nie els dee s en ciao 

dotted, Stachys annua L. 1273 

not dotted ccccscccaccccvcsscvcvcsene 

finely warty, blackish, Stachys silvatica 

finely warty, grayish, Stachys arvensis 

46 
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10 

11 

Group VIII 

(Glumaceous seeds) 

Caryopsis with petiale or clear basal seta .... 2 

Caryopsis with petiale or envoloped in a glume 

always originating from 20 or more fleets ...... 109 

Lemma awned or pointed-awned .ccccccccccccccvece 3 

Eerie CALM MTT GET nein nennen 707 

Awn in continuation of lemma ....cccccccccccces 4 

Awn + attached below the tip of lemma .......-.. 35 

Caryopsis with a basal seta cercccccccecccccceve 5 

Caryopsis with petiole nenne 4 

Caryopsis thicker than 3 mm, Hordeum vulgare 

L. Convar. distichon Alef. 1032 

Hordeum vulgare L. Convar. hexastichon Alef. 1033 

Caryopsis thinner than 3 mm ee 6 

Hordeum murinum L. 1031 

Hordeum jubatum L. 1030 

Caryopsis with two petioles .w.ccccccccccccccces 8 

Caryopsis with one petiole © c¥ejcjehenelaiecheisiexersieneisus 9 

Caryopsis without awn, bigger than 6 mm, 

Chrysopogon gryllus (Torner) Trim. 968 

Caryopsis smaller than 6 mm, Andropogon 

ischoemon L. 926 

Petiele thickened, button-like at the tip 

or dispersed disc like @le/o_e/'ee_s alellejs\e.e,e,eiee,s.ae,e ne 10 

Petiole cylindrical or conical ...ccreecceccces 19 

Lemma on dorsal surface sharply keeled: ........ 11 

Lemma + arched CP cee wc cere wccccwcescccocenccee§« 12 

Kell of lemma ciliated, Dactylis glomerata 

Ls, 9.76 

Kell of lemma bare, Detylis aschersoniana _ 

Graebn. 975 
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12 

15 

19 

20 

21 

(9) 

Lemma totally or partially covered with short 

hairs or occupied by fine warts eueialels.aen.e ms 

Lemma bare elele ele. arena sie e,-je,s ele nio.sisiele s.u CRC EE 

Lemma crinite only in upper half Bleels sleleLolere 

Lemma totally crinite DIR G0 GO CD ORC LOEOID OHO OG 

Caryopsis broader than 1.5 mm, Bromus erectus 

Huds 950 

Caryopsis narrower than 1 mm, Vulpia myuros (L.) 

Gmel. 1125 

Surface yellow, brown, Caryopsis with pointed 

awns, cynosurns crostatus L. 973 

Surface straw-yellow, caryopsis awned, cynosurus 

echinatus L. 974 

Lemma with shorter awn or with pointed awns.. 

Awn longer than 3 mm Slsjelajelsuere u cxolelcicietee(elsls eis 

Festuca rubra L. 1017, 1018 

Festuca ovina Le. subsp. eu. ovina Hack. var. 

vaginata (Waldst. et Kit.) Hack. 1012 

Caryopsis broader than 1 mm, Festuca gigantea 

LE) Vill «1007 

Caryopsis narrower than 1 mm, Festuca beterophylla 

Lam. 1008 

Petiole at the end with a knot depression or 

with numerous small dimples or clearly 

slauting anteriorly OO SSCOCGDOO DODO DOO CODES 

Petiole at the end without depression, not 

slanting anteriorly 

Petiole at the end with three small dimples, 

Lalium tumulentum L. 1044 

Petiole at the end with a knot depression or 

SME TT anuterZoris Pe ee dene og 8 wis 66 een 

Petiole and base crinite or Lemma covered 

with fine, short or long cilia 

Petiole bare 

13 

16 

14 

15 

7 

18 

20 

28 

21 

22 

26 
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22 

23 

24 

25 

31 

32 

(2) 

£19) 

Caryopsis broader than 1.5 mm a 23 

Caryopsis narrower than 1.5 mm seis) es ee ee ss ets) ne 24 

Lemma with long hairs and long cilia, Brachypodium 

silvaticum (Huds.) Pal. Beauv. 943 

Lemma with fine, short hairs, Festuca gigantea 

(L.) Vill. 1007 

Lemma with long hairs, Agrapyron cristatum 

(L.) Gaertn. 908 

Lemma with short hairs ccccccccccccccccccccvscee 25 

Surface straw-yellow, Vulpia myuros (L.) 

Gmel. 1125 

Surface gray, mostly violet run in one another, 

Vulpiu bromoides (L.) S.F. Gray 1124 

Caryopsis broader than 1.3 mm 

Caryopsis narrower than 1.2 mm, Vulpia 

bromoides (L.) S.F. Gray 1124 

Palea at the tip broad and blunt, Brachypodium 

pinnatum (L.) Pal. Beauv. 942 

Palea tipsy Agrapyron repens (L.) Pal. Beauv. 909 

Caryopsis elongated, not broader than 1.5 mm 29 

Caryopsis almost ovoid, broader than 1.5 mm 33 

Petioles lie dense, compressed conical .....:.. 30 

Petiole cylindrical SC OOAGH OOD OUGHOODCOONOGAC 31 

Lalium multiflorum lam. 1039 

Lalium multiflorum Lam. var. Vesterwaldicum 

(Mansh.) Wittm. 1041 

Lalium multiflorum Lam var. brasilianum 

Nees 1040 

Caryopsis bigger than 6 mm, Festuca gigantea 

CL)! Va 14 A007 

Caryopsis smaller. than 5 mm «2 <cs<«.c02 o< cece wesc 32 

Caryopsis bigger than 4 mm, Festuca ovina. 

subsp. eu-ovina Hack. var. glauca (Lam.) 

Hack. 1011 

Caryopsis smaller than 4 mm, Festuca ovina 

L. subsp. sulcata Hack. var. valesiaca Koch 1014 
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33 

34 

39 

40 

41 

42 

43 

(28) 

(3) 

Instead of the petiolea fine, hairy basal seta, 

Hordeum vulgare L. convar. distichon Alef. 1032 

Hordeum vulgare L. convar. hexastichon Alif. 1033 

Caryopsis with broad compressed petiole ........ 34 

Caryopsis broader than 2-mm and almost the 

thickness as the breadth, Lolium ternulentum L. 1044 

Caryopsis narrower than 2 mm, rembarkably 

flatter than it is broad, Lalium remotum 

Schrank. 1043 

Awns are dense below the tip of Lemma .....eeee 36 

Awns lie at upper third of Lemma or deeper .... 54 

Caryopsis without awns bigger than 4 mm ..o... 38 

Caryopsis without awns smaller than 4 mm ...... 37 

Awns longer than 8 mm, Agrostis interrupta L. 912 

Awns shorter than 8 mm, Agrostis spica-venti L. 916 

Palea narrower and mostly shorter than the 

Lemma “ccc cc cc coc cc cmc cece nce cece cccesceocccccccs 39 

Palea and Lemma equal or almost of equal length 45 

Caryopsis narrow and elongated, mostly not 

broader, thayı 2.2 mW. u une isisisinls ete ie © ss a iese aus «ves 40 

Caryopsis broader than 2.5 mm Shelclie ie) ehere, 6)e/ere «levers 44 

Caryopsis without-awns longer than 12 mm, 

Bromus rigidus Roth 958 

Caryopsis without awn smaller than 10 mm, 

Bromus tectorum L. 964 

Lemma with fine hairs lee lau ee ana eins) © cle, .0ie 42 

Lemma not hairy Baise ante ial ste ora wiesen, sea by 

Petioles with fine hairs, Lemma flat and 

Stretehbed | | cie.ciniaca alain ot) pisses pian soe aie eiaie seien see 43 

Petioles bare, Lemma arched, Bromus mallis 

L. 955 

Bromus squarrosus L. 961 

Bromus squarrosus L. var. wolgensis Jacq. 962 
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AL 

48 

49 

52 

(48) 

(45) 

Palea of same length as Lemma, Bromus racemosus 

Le 956 

Polea clearly shorter than Lemma. Edge of Lemma 

transparent and membranous, Bromus Japonicus 

Thunb. 952 

Lemma with dense and short hairs «cccccccssecees 46 

Lemma bare or almost bare e,s/elfelulelle 0 Sie) ckelesereiepesesoueue 50 

Awns shorter than Caryopsis eave NENNE 47 

Aws longer than the Caryopsis ..ecccccccccceces 48 

Caryopsis compressed laterally, Bromus 

carthaticus Vahl. 949 

Caryopsis with almost flat dorsum, fruit clearly 

identified at the ventral surface, Bromus erectus 

Huds. 950 

Caryopsis without awns about 10 mm, awn almost 

15 mm in length, Bromus techtorum L. 964 

Caryopsis without awns longer than 12 mm, awns 

about 25 mm in length and more a 2 Se «6 ar6 elete 49 

Lemma moderately compressed laterally, Bromus 

medritensis L. 954 

Lemma relatively flat and stretched, Bromus 

rigidus Roth. 958 

Caryopsis flat, seed not more than 1 mm thick, 

Bromus internis Leyss. 951 

Lemma arched, seed thicker than 1 mm 

All nerves of Lemma clearly apparent, dorsum 

or lemma curved towards the inner side, 

Bromus sterilis L. 963 

Lateral nerves much thinner than the middle 

one of lemma, dorsum not curved towards the 

inner side eeeneeeveeeeeeeeeeeeeeeeeeeeeeeeeeeee 52 

Petiole club shpaed, highly curved, Bromus 

secalinus L. 960 

Petiole almost straight eeeeeveveeeeee eee eeeeee 53 
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33 

57 

60 

61 

62 

63 

035) 

(55) 

Lemma highly compressed laterally, Bromus 

carthaticus Vahl. 949 

Lemme opened, Bromus arvensis L. 947 

Awn originate in the upper third to the center 

of dorsal surface of lemma or in the lower third 

Awn originate at the base of Lemma ......--ccce 

Caryopsis smaller than k mm ..ccsccccaccccccces 

Caryopsis bigger than 4 mm EN sal eietalayere.e a eee 

Petiole and base with long hairs, hairs of same 

length or longer than the glumes) ......--e-seeee 

Petiole with short hairs, a hair tuft at the base 

or Petiole unhaired------------------------------ 

Glumes fragile membranous, transparent, 

Calamagrostis epigeios (L.) Roth. 965 

Glumes hard, Calamagrostus neglecta (Ehrh.) 

Gartn., Mey., Scherb. 966 

Petiole not hairy, Halcus mollis L. 1028 

Petiole hairy (crinite) akarate Miele eee cerca cee 

Caryopsis up to 2 mm in length, Aira coryaphylla 

L. 919 

Caryopsis up to 3 mm in length, Aira praeco 

X L. 920 

Caryopsis 15-20 mm in length ...cccccccccccecce 

Caryopsis smaller sn... 110110101 on 0on non non Rn“ 

Caryopsis only at the base and on the end of 

petiole setiform crinite, Avena sterilis L. subsp. 

macrocarpa (Moench) Brig. 936 

Caryopsis cririote up to the middle of lemma 

Avena fatura L. subsp. Falua (L.) Thell. 933 

Caryopsis more than 8 mm SEELEN RTL 

Caryopsis less than 8 mm, Trisetum flavescens 

(L) pal. Beauv. 1109 

Glumes hard, Avena strigosa Schreb. subsp. 

strigosa (Schreb.) Thell. 939 

Glumes more fragile .».e. , vo ee eo oo 90 0 0 10 0 0 1 9 1 1 1 0 08 0 08 

55 

65 
56 

60 

57 

58 

59 

61 

62 

63 

64 
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64 

65 

66 

72 

73 

(2) 

Hairs on petriole stiff, fan-shaped tend to be 

separated from each other, 3-5 mm in length, 

Helictotrichon pubescens (Huds) pilger 1026 

Hairs looser, about 2 mm in length, Helictotrichon 

pratense (L.) pilger 1025 

Awn brow in lower part, pale in upper part, 

thickened in the middle through a crow of 

setas, Corynephorus canescens (L.) Pal, Beauv. 971 

Awn without thickening in the middle and of 

AMCs Bolonri tern aie cha OieeGe «BOs online ann 06 

Caryopsis bigger than 3.5 mm, Deschampoia 

flexuosa (L.) Trin. 979 

Caryopsis smaller than 3.0 mm, Deschampsia 

Caespitosa (L.) Pal. Beauv. 978 

Caryopsis with two petiales een suche 68 

Caryopsis with one petiole isisialelelelete.eskaieiaiaicis) et 

Caryopsi.sı broader. thani2s 5. mmieG «ccccecccsscesses 69 

Caryopsis narrower than 2.5 mm siete sie latelelalsvelorsisieres ZO 

Sorgum vulgare pers. var. saccharatum Boeil. 1100 

Sorgum vulgare pers. var. technicum Jav. 1101 

Sorgum halepense (L.) pers. 1098 

Sorgum halepense (L.) pers. var. Sudanese 

Hitache. 1099 

Lemma long or dense and with smooth hairs, or 

at the base with hair tuft (fascicle) ete evans ee we 

Lemma not hairy, only slightly hairy in the 

lower third 0 fan eleibie alotate afta sine sfels(s%s ainlelein se nee = 74 

Lemma with 3 mm long hairs, Melica transsilvanica 

Schur 1048 

Lemma differently ER RUE nis s 73 

Lemma with dense and smooth hairs, Elymus 

arenarius L. 992 

Caryopsis at the base with hair tuft (fascicle, 

Ammophila arenaria (L.) Link 924 
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77 

78 

83 

84 

Keels of palea thickened and protruding .e.... 75 

Keels of palea neither thickened nor protruding 76 

Caryopsis thicker than 2 mm, Melica nutans L. 1047 

Caryopsis thinner than 2 mm, Melica uniflora 

Retz. 1044 

Lemma and pelea ovoid in shape, relatively 

broad, Lemma slightly arched or excavated 

shell-like Setam lalsiaieieiaiels sle\ain a bis/s.s sss eeicjeres sscce' (T 

Caryopsis elongated, lanceolate ....ceeeeeeeeeee- 80 

Petioles button-like, thickened, very short, and 

lie almost diagonally ..ccccccrccccccccceveces 78 

Petiole differently ee 80 

Caryopsis broader than 3 mm, surface reddish- 

yellow, Briza maxima L. 9/4 

Caryopsis narrower than 2.5 mm. Surface yellowish 

gLay coccceccccccccccccccescccccccccccccccccce 79 

Lemma glossy, Briza media L. 945 

Lemma lusterless, Briza minor L. 946 

Lemma highly glossy _ccccccccescccccccvecssccce 81 

Lenma without hich Juster „.oooneuossonsosenuen 82 

Holcus lanatus L. 1027 

Halcus mollis L. 1028 

Lemma flat, expanded, normally pale violet, 

Caryopsis not more than 1 mm thick, Bromus 

inermis Leyss. 951 

Lemma + keeled = domed and folded together Soe 83 

Lemma and palea at the top split from each 

Gther, petiole crinite euere seen einen“ 84 

Lemma and palea do not split from each other, 

pet3olernotterinite  oelelesiee sroere sole elooeleın oe ame. 85 

Palea extremely fragile, surface yellowish, 

Koeleria cristata pers. 1034 

Palea hard, surface grayish, Molinia coerulea 

(L.) Moench 1051 
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85 

93 

94 

Petiole with dimple-like depression at the end, 

conyopsis longer than 8 mm, Agropyron repens 

(L.) Pal. Beauv. 909 

Petiole without dimple like depression, 

Caryopsis smaller RE FERN 86 

Lemma with seven clearly pronounced nerves .. 87 

Nerves not clearly pronounced or lemma with less 

than seven nerves Ee claialatsl ain setae sinn, siaie so eiene,e 89 

Caryopsis bigger than 5 mm, Glyceria fluitans 

(Lu) Re Bre. 1022 

Caryopsis smaller than 4 mm 

Caryopsis longer than 3 mm, Glyceria spectabis 

Mert et K ch. 1023 

Caryopsis less than 2 mm, Glyceria stiata (Lam.) 

Hitchc. 1024 

Lemma at the top with short, white setas, 

cynosurus cristatus L. 973 

Lemma without setas 

Caryopsis bigger than 4 mm eeeeeeccccccccescess 90 

Caryopsis smaller than 4 mm wisis sieNelelute ceie serien, 94 

Caryopsis with almost three edges, with 

Santa neeCuUrVieG tip) lcicicielercic scleiels cleislelsiclels nn ee nee Oe 

Caryopsis not three-edged, with straight tip 93 

Lemma at the keel ciliated with stiff hairs, 

Dactylis glomerata L. 979 

Lemma bare at the keel, Dactylis archersoniana 

Graebn. 975 

Petioles sloped, lie dense together cecccccceee 94 

Petioles round, thin vakele citalalaiale.clsyepeyngsia.eo.a,eysje,. to 

Petiole at the end with three dimples, Lolium 

temulentum L. 1044 

Petiole at the end without dimples, Lolium 

perenne L. 1042 ; 
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(90) 

Lemma broader than 1.5 mm ..cccccccevrccccccccrece 

Lemma narrower than 1 mm, Festuca ovina L. subsp. 

eu-ovina Hack. var. vaginata (Wladst. et, Kit.) 

Hack 1012 

Festuca pratensis Huds. 1015 

Festuca arundinacea Schreb 1005 

Caryopsis whitish-yellow, glossy, Cynodon 

dactylon (L.) pers. 972 

Caryopsis grayish to grayish brown eeccecececee 

Lemma with a golden yellow spot at the tip eee 

Lemma without golden yellow spot FOO OOOO OO OLIC 

Lemma clearly keeled, Poa pubustris L. 1081 

Lemma slightly:or unclearly keeled ..ccweccceee 

Puccinellia distana (Jacq.) Parl. 1085 

Puccinellia maritima (Huds.) Parl. 1086 

Caryopsis bigger than 3.2 mm SOOO OOOO ORO ClO 

Caryopsis smaller than 3 mm .cccocccccccccecees 

Caryopsis compressed laterally, keeled, poa 

chaixii Vill. 1078 

Lemma arched, not keeled, Festuca ovina L. subsp. 

en. ovina Hack. var. vaginata (Waldst. et. kit). 

Hack. 1012 

Petiole all around with fine hairs, Poa 

nemoralis L. 1080 

Petiole not hairy cecccececceccccesereecccssecce 

Keels at palea with smooth hairs, Poa annua 

Ls 1076 

Keels of Palea dentate sie ee sa OOO OD OOOO COO 

Lemma slightly or unclearly keeled ..ce........e 

Lemma clearly keeled cececcrccrccvcccccccsescce 

Puccinellia distans (Jacq.) Parl. 1085 

Puccinellia maritima (Huds) Parl. 1086 

Lemma usually with five clearly-distinguished 

nerves „= oo 90909209 92 eee eoeeeeeeeeeeeeeeeee eee e828 

Lemma with nerves almost invisible, Poa 

compressa L. 1079 
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108 

112 

113 

(1) 

Sides of keeled lemma flat, tines of palea dense, 

30-40 U in length, Poa trivialis L. 1083 

Sides of keeled lemma slightly arched, tines 

of palea far from each other 50-60 in length, 

Poa partensis L. 1082 

Lemma or glume awned DER 

Lemma or glume not awned cescccccccccccccccscves 

Caryopsis still enveloped by glume) .....-..ccece 

Caryopsis without glume, which fell down ..ecee 

Caryopsis composed of two florets (fertile 

"perfect", 1 sterile Caryopsis), arrhenatherum 

elatius (L.) S. etc. presl. 930 

Caryopsis single PRAMS... Sadek ae sehe saws 

Caryopsis awl-shaped, awn very long, mostly more 

than 30 mm long Cece ccc ccccc cece esc ccccceccoce 

Caryopsis three-cornered, awn much shorter, 

Nardus stricta L. 1052 

Caryopsis bigger than 14 mm, awn hairy, Stipa 

pennata Le 1105 

Caryopsis smaller than 13 mm, awn not hairy, 

Stipa Capillata L. 1104 

Glumes with awns Ceo ccccccccc cc cccccc ccc cccccece 

Glumes without awns, but only the Lemma ....... 

The lower glume flat and with long awns, the 

upper glume arched (curved) shakelsioteretaloxeveksjoysxese 

Both glumes keeled and awned cecccccccsecscccces 

Echinochloa crus-galli (L.) Pal. Beauv. 986 

Echinochloa crus-galli (L.) Pal. Beauv-var. 

frumentacea (Roxb.) Wight 987 

Glumes reddish-brown, very rough hairy, glume 

tip dark, Anthoxanthum odoratum L. 928 

Glumes lighter brown, not roughly hairy, glume 

tip with broad membranous borders, light, 

Anthoxanthum puelii lecoq et Lamotte 929 
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123 

114 

+13 

112 

113 

115 
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116 

417. 
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121 

122 

126 

(109) 

Glumes fused only at the base Sisieleisis siecle sls aisieisicie tlio 

Glumes fused up to the middle or more ejo/ssnieleie,n.e Lee 

Glumes bare, distended, Beckmannia eruciformis 

Host, 948 j 

Glumes ciliated or hairy, keeled .ooo 1.100 ..... 120 

Glumes longer than the lemma, unequal in length. 121 

Glumes equal or almost equal in length; the lemma 

are between the glumes diverging at the apex: the 

lemma are also equal in length to the glumes, 

Alopecurus gniculatus L. 921 

Glumes shortly celiated at keel and border, the 

glume has only a few awns, which are curved inwards. 

Holcus lanatus L. 1027 

Glumes ciliated only at the Keel, awn bent, 

projecting between the glumes, Holcus mallis L. 1028 

Glumes with long cilia, surface whitish, 

Alopecurus pratensis L. 923 

Glumes with short cilia, surface yellowish, 

Alopecurus myosuroides Huds. 922 

Spikelet formed from numerous fixed sterile and 

fertile (perfect) florets, Phalaris paradoxa L. 1069 
Caryopsis differently ee ee ee 124 
Caryopsis bigger than 8 mm eit yep ayaa apd NA ee 125 
Caryopsis smaller than 7 mm ..ccccccccccccccee 126 
Caryopsis narrower than 2 mm, lanceolate, 

Ammophila arenaria (L.) Link 924 

Caryopsis broader than 3 mm, elongated, Oryza 

Sativa L. 1053 ’ 

Caryopsis narrow, elongated and pointed, 

smaller than 2 mm and narrower than 0.5 mm, 

grooved on vertral surface ....... slivialetelelelatelaie 127 

Caryopsis broader than 0.5 mm, not grooved on 

vertral surface @eceeneeeececeeeeeeeeeeeeeeeeeees 129 
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132 

135 

(129) 

Palea absent or atrophied, Agrostis canina 

L. 910 

Palea present.) cesses ose cases seescccccccccce 128 

Lemma with five fragile ribs, Agrostis 

gigantea Roth 911 

Lemma with three fragile ribs, Agrostis tenuis 

sibth. 918 

Palea and Lemma keeled and laterally compressed 130 

Palea and Lemma not laterally compressed .eecee 136 

Glumes very fragile, ribbed, lusterless, 

caryopsis not longer than 2 mm ececccccercccce 131 

Glumes hard, glossy or lusterless and rough .. 133 

Caryopsis thicker than 0.8 mm, thick-ovoid 

in shape elsle,uje ee a e/ure olejnje)s,e. s.are)e/n # ekelelelanne a,» eLalare 132 

Caryopsis thinner than 0.7 mm, elongated ovoid 

in shape, Phleum phleoides (L.) Karst. 1070 

Lemma densely hairy between the ribs (under 

higher magnification), Phleum pratense L. var. 

typicum Beck. 1073 

Lemma slightly hairy between the ribs (by higher 

magnification) Phleum pratense L. var. nodosum 

(L.) Rieht. 1072 

Caryopsis crinite at the base or on the glumes 134 

Caryopsis almost bare siolleteletcitolerensiclekcreleteielsiere ats 135 

Caryopsis broader than 1.5 mm, Phalaris minor 

Retz. 1068 

Coryopsis narrower than 1.5 mm, Phalaris 

arundinacea L. 1066 

Caryopsis bigger than 5 mm, Phalaris 

carrariensis L. 1067 

Caryopsis smaller than 4 mm, Phalaris 

paradoxa L. 1069 

Palea in the central area rough or onritudinatiy 

hashured, smooth and glossy on lateral areas 137 

Palea smooth ....ee....—.:, (OO esae„..—.e....—.a..Oee.... 144 
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Lemma longitudinally delicately dotted .......-. 

Lemma smooth ceccccccccccccescecressecccceseccce 

Surface blackish, digitaria ischaemum 

(Schreb.) Muhl. 983 

Surface brownish-gray, Digitaria sanguinalis 

Scop. 984 

Caryopsis broader than 1.5 mm Dar u Er 

Caryopsis narrower than 1.5 mm wcccccrccccccvcce 

Ventral surface flat ceccccccrcccccccccccccccee 

Ventral surface arched, Panicum miliaceum L. 

Echinochloa crus-galli (L.) Pal. Beauv. 986 

Echinochloa crus-galli (L.) Pal. Beauv. var. 

frumentacea (Roxb.) Wight 987 

Lemma with three white, weak longitudinal lines, 

Milium effusum L. 1050 

Lemma with five white longitudinal lines, 

Panicum Capillare L. 1055 
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