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Table 1. BREEDING SYSTEMS AND COlCPATIBILlTY IN Gl ycena 

G.jlUUlfflll G.plicata 

Crosses Crosses Crosses Crosses 
Selfed Open within between Selfed Open within between 

pollinated* populations populations pollinated* populations• populations 

Heavyt Lightt Heavy Light Heavy Light Heavy Light Heavy Light Heavy Light Heavy Light Heavy Light 

Mean seed 
set (per 
cent) 27 46 67 19 62 16 1·2 2·6 81 6 84 4 76 12 76 9 

Range (per 
cent) 8-58 13-67 66-71 6-23 61-75 12-19 0-9 0-10 69-97 4--9 81-86 2-6 68--81 7-17 70-81 6-12 ---

Mean seed 
viability 
(per cent) 
(Heavy+ 
light) 54 88 54 1·7 92 83 96 86 

Range (per 
cent) 2-90 87-90 50-58 0-21 82-100 65-97 90--100 80--95 

• Data from two populatloJll! only. t Heavy seed : graiJll! of full size. t Light seed : grains less than two-thirds full size. 

Tests were carried out to determine self- and cross
compa.tibi~ty within a.nd between populations. Hand 
emasculat10n followed by 'automatic pollination' wa.s 
adopted in ma.king crosses•. Compatibility wa.s 
assessed ~n the ha.sis of seed-set and viability. 

A vary~g degree of self-incompatibility from plant 
to plan~ IS characteristic of out breeding grasses'. 
Compa.rmg the results obtained from selfing with 
those from uncontrolled outcrossing (Table 1), it can 
be s~n tha.t G. fluitans plants a.re to various extents 
self-mcompatible. This is shown by the low per
c~nt~~e ~f heavy seed obtained on selfing. Seed 
via.b1~ty _is rela.!'6d to degree of self-incompatibility, 
gerrnma.t10n bemg poorest in the most self-sterile 
plants. G. plicata plants are by contrast highly self
compa.tible. 

Observations were ma.de of behaviour at a.nthesis. 
In G. fluitana the florets opened briefly and the large 
pendulous anthers were fully exserted on long fila
ments prior to dehiscence, which occurred before the 
stigmas were fully expanded. The florets of G. plicata 
stood open, and the small anthers were borne out 
on rather stiff filaments, dehiscing above the fully 
expa.n~ed st~gmas. These facts strongly suggest that 
G. fluitans IS a predominantly outbreeding species, 
a.nd. G. plicata generally inbreeding. In the latter 
specie~, _though pollination is required for seed setting, 
a.poIDIX1s may occur to some extent. 

The results of controlled hybridization indicate 
tha.t, in G. plicata, plants derived both from the sa.me 
a.nd different popula.tioIIS a.re highly cross-compatible. 
By contrast, in G. ftuimns the results of intra- and 
inter-population crosses differ markedly. 

Seed set in intra.-popula.tion crosses (62 per cent 
heavy seed) about equalled that obtained on out
crossing (67 per cent heavy seed); there was, how
ever, some reduction in viability, 54 per cent as 
against 88 per cent on outcrossing. 

In inter-population crosses, few or no seeds were 
set (l ·2 per cent heavy seed) and the viability of these 
was poor (l ·7 per cent). 

This suggests that a. degree of incompatibility 
exists between parts of the G. ftuitans species-popula
tion, sufficient to limit or prevent gene-exchange. In 
both species the local populations sampled were 
~istinct morphologically and perhaps equally well 
isolated from the micro-evolutionary point of view. 
Incompatibility occurs in G.fluitans, but is apparently 
absent from G. plicata, and this is probably related 
to the breeding systems of these species•. 

This work forms pa.rt of a biosystematic study of 
the British species of Sect. Euglyceria carried out 

at the University College of Leicester, the results of 
which will be given in full elsewhere. 
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Arginase in Elasmobranch Muscle 
Hunter and Dauphinee1 demonstrated the presence 

of a.rgina.se in the voluntary muscle of the dogfish 
(Squalus sucklii) and also possibly in the muscle of 
the herring. In the course of another investigation, 
it has now been observed that this is not true of 
other elasrnobra.nchs, since no a.rginase activity was 
found in the skeletal muscle of the common skate 
(Raja batis), thornba.ck skate (R. clavata) or cuckoo 
ray (R. circularis) using the conditio11S of determina
tion of Van Slyke and Archiba.ld2 with the colori
metric procedure of Engel and Engel3. Activity was, 
however, observed in both the ordinary 'white' 
skeletal muscle (0 ·3 a.rginase units2/mgm. extra.ct 
nitrogen) and 'red' lateral-band muscle (0·75 a.rgina.se 
units/mgm. extra.ct nitrogen) of the lesser-spotted 
dogfish (Scyliorhinus canicu/lu8) (cf. the observatioIIS 
of Matsuura et al.' on several non-ela.smobranch 
species of fish). 

It seems that for the rays, at least, the extra
hepatic regulation of urea. which appears to occur 
in elasmobranchs cannot take place in the muscle, 
even though this tissue is rich in urea. 
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