Glossary

Apical notch
The tip of the leaf in Callitriche is normally slightly indented or, at least slightly flattened, at the point where the central vein reaches the leaf apex. This has been referred to by various terms. It is referred to here as the apical notch.




Clavate
Club-shaped, with diameter smaller than height and thicker at the apex than the base 




Fibrils
Thicker, generally linear structures occurring within and except in C.obtusangula, restricted to the wing of the fruit. These have been variously referred by terms such as ‘lines of strengthening’ ‘epaississements radiaux, lignifiés’ 




Geitanogamy
Pollination among flowers on one plant. Internal autogeitanogamy is the process by which some species of Callitriche self-fertilise without the pollen tubes becoming exposed to the air (see Chapter) 




Gemma/gemmae
An element of pollen ornamentation which is constricted at the base and has approximately the same width as its height




Leptoma/leptomata
A thin area at the distal pole of a pollen grain, presumed to function as an aperture




Mericarp
A one-seeded portion formed by splitting up of a 2-many seeded fruit




Murus/muri
A ridge that is part of the ornamentation of pollen, in Callitriche generally forming a reticulate pattern




Peduncle
The stalk of a group of two or more flowers




Pilum/pili
Referring to pollen ornamentation, where structure are composed of a rod-like part and a swollen apical part




Pollen exine
The outer layer of the wall of a pollen grain




Schizocarp
A fruit that breaks into one-seeded portions or mericarps




Spinulose
within reference to Callitriche pollen, with the pili very sharply pointed




Supratectal
With reference to Callitriche pollen, structures forming part of the ornamentation on the top of the muri




Testa
The outer coat of a seed




Wing
In Callitriche fruit, a structure formed by continuation of part of the testa to form fibrils on the outer edge of a mericarp; the fibrils separate or are enclosed within cells, themselves surrounded by at least one outer layer of cells. Where the fibrils are much reduced and consequently the wing is little wider than an additional layer of cells, this is referred to as keeled

Field Key to European Callitriche

Group 1 includes C.hermaphroditica, submerged forms of C.lusitanica, C.pulchra and C.truncata subsp. occidentalis. Group 2 includes all other species.

1
Flowers and fruit lacking
2


Flowers and/or fruit present
4



2
Stem hairs present (hand-lens), at least some leaves with more than one vein 
Group 2


Stem hairs lacking (hand-lens) or not located, leaves single-veined
3



3
Leaves of uniform shape, less than 20 times as long as wide, shallowly notched at apex
Group 1


Leaves varied in shape or deeply notched at apex or more than 20 times as long as wide, or a combination of these
Group 2



4
Fruit unwinged
5


Fruit winged or keeled, at least in part
6



5
Fruit higher than wide; bracteoles present; anthers obvious, yellow
8 C.obtusangula


Fruit wider than high; bracteoles lacking; anthers not obvious, whitish or translucent
2b C.truncata subsp. occidentalis



6
Fruit distinctly wider than high
7


Fruit as high as or higher than wide
12



7
Bracteoles present
8


Bracteoles lacking
9



8
Lower leaves linear, upper expanded, rosettes present in aquatic forms; fruit >1mm wide and high, anther >0.3mm wide and high
7 C.regis-jubae


All leaves expanded, uniform in outline, rosettes never formed; fruit <1mm high and >1mm wide, anther minute <0.3mm high and wide
14 C.nuttalli



9
All leaves linear, single-veined
2a C.truncata subsp. truncata


All leave expanded, most 3-veined
10



10
Base of fruit slightly tapered, recurved at base (strumose), sessile
15 C.peploides


Fruit not tapered, not recurved at base (strumose)
11



11
Peduncle of ripe fruit <4mm
17 C.deflexa


Fruit subsessile, peduncle <1mm
16 C.terrestris



12
Stems hairs lacking, bracteoles lacking, leaves uniform, single-veined, translucent, rosettes lacking 
13


Stem hairs present, bracteoles present or caducous, leaves variable, with one or more veins, rosette present or lacking
16



13
Mediterranean Basin
14


Outside the Mediterranean Basin
15



14
Fruit 1.4-2.2mm high, all short-pedunculate (Gavdos Island only)
3 C.pulchra


Fruit 1.1-1.4mm high, mostly sessile, rarely with  peduncle <1.8mm (Iberian Peninsula)
4 C.lusitanica



15
Dried fruit more than 1.7mm wide or high*
1(i). C.hermaphroditica f. macrocarpa


Dried fruit less than 1.7mm wide or high*
1(ii). C.hermaphroditica f. microcarpa





16
Fruit higher than wide, winged only toward top or very narrowly throughout, blackish
12 C.palustris


Fruit ( as wide as high, winged from top to bottom, blackish or not
17



17
Styles strongly reflexed, appressed to side of fruit, remains appearing to emerge from below apex of ripe fruit
18


Style erect to recurved, never appressed to side of fruit, always appearing apical
19



18
All fruit with peduncle less than 1mm*
13(i). C.hamulata var. hamulata


Some fruit with peduncle greater than 2mm*
13(ii) C.hamulata var. brutia



19
Fruit at most keeled, 
20


Fruit clearly winged
21



20
Quasi-dioecious, most female flowers on separate stems from males; anthers more than 0.5mm wide and high
9 C.cophocarpa


Flowers in alternating pairs along stems, so that fruit occur in every second pair of axils; anthers minute, less than 0.5mm wide and high
10 C.lenisulca



21
Many or most bracteoles forked; broader leaves with more than 10 veins running more or less parallel along the length of the blade
6 C.cribrosa


Bracteoles simple; even broadest leaves with fewer than 10 parallel veins
22



22
Petiole on stem leaves (not including rosette) >2mm long; radiating lines visible in fruit wing (hand-lens); leaves pale, apple-green
5 C.stagnalis


Petiole of stem leaves (excluding rosette) >2mm; radiating lines not visible in fruit wing (hand-lens); leaves greyish green
23



23
Most or all fruit and anthers aborted, but bracteoles abundant and fully-formed
18 C.x vigens


Fruit and anthers fully-formed, bracteoles abundant
11 C.platycarpa

* - intermediates cannot be reliably separated

Key to European Callitriche using microscopy

1
Stem hairs lacking
2


Stem hairs present
7



2
Fruit distinctly wider than high
3


Fruit as higher as, or higher than wide
4



3
Fruit with narrow wing, with peduncle up to 3.5mm
2a C.truncata subsp. truncata


Fruit clearly unwinged, subsessile or with peduncle up to 1mm
2b C.truncata subsp. occidentalis 



4
Wing as wide as ovule; fruit sessile; stem of fibrils ending in a radiating loop
5


Wing narrower than ovule; fruit sessile or pedunculate; fibrils either lacking a main stem, or with stem but lacking radiating loop
6



5
Dried fruit more than 1.7mm wide or high*
1(i). C.hermaphroditica f. macrocarpa


Dried fruit less than 1.7mm wide or high*
1(ii). C.hermaphroditica f. microcarpa



6
Testa cells in rings, all with additional lines in the form of a cross over each ring; fruit shortly pedunculate; fibrils lacking a stem and forming a series of discrete cells, totally translucent
3 C.pulchra


Testa cells in rings, without additional lines; fruit subsessile or with peduncle up to 1.8mm; fibrils a simple stem with blackish discoloration
4 C.lusitanica



7
Bracteoles lacking
8


Bracteoles present but may be caducous
11



8
Fruit distinctly wider than high
14 C.nuttalli


Fruit as high as or higher than wide
9



9
Base of fruit slightly tapered, recurved at base (strumose), sessile
15 C.peploides


Fruit not tapered, not recurved at base (strumose)
10



10
Peduncle of ripe fruit <4mm
17 C.deflexa


Fruit subsessile, peduncle <1mm
16 C.terrestris



11
Bracteoles well-developed, persistent; all or most flowers undeveloped; less than 10% of pollen developed; developed pollen may include tri-leptomate, bluntly triangular grains*
18 C.x vigens


Bracteoles well-developed, persistent or caducous; most flowers developed; 5-100% of pollen developed; pollen various
12



12
Fruit higher than wide, winged only toward top or very narrowly throughout, blackish
12 C.palustris


Fruit ( as wide as high, winged from top to bottom, blackish or not
13



13
Styles strongly reflexed, appressed to side of fruit, remains appearing to emerge from below apex of ripe fruit
14


Style erect to recurved, never appressed to side of fruit, always appearing apical
15



14
All fruit with peduncle less than 1mm*
13(i). C.hamulata var. hamulata


Some fruit with peduncle greater than 2mm*
13(ii) C.hamulata var. brutia



15
Fruit distinctly wider than high, subsessile to long-pedunculate, peduncles up to 55mm
7 C.regis-jubae


Fruit as high as or higher than wide; subsessile
16



16
At least some pollen grains in each anther elongate, more than twice as long as wide; fruit clearly unwinged
8 C.obtusangula


Pollen grains less than twice as long as wide; fruit keeled or winged
17



17
At least some pollen grains in each anther tri-leptomate, bluntly triangular
11 C.platycarpa


Pollen grains elliptic to elongate elliptic, 1-2 leptomate, never bluntly triangular
18



18
Fruit at most keeled
19


Fruit clearly winged
20



19


Quasi-dioecious, most female flowers on separate stems from males; anthers more than 0.5mm wide and high
9 C.cophocarpa


Flowers in alternating pairs along stems, so that fruit occur in every second pair of axils; anthers minute, less than 0.5mm wide and high
10 C.lenisulca



20
Testa cells in rings; bracteoles simple
5 C.stagnalis


Testa cells punctate; many bracteoles forked
6 C.cribrosa

*- This is guidance only, it can only be confirmed by chromosome counts.

