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occur in response to eoitu:>3 ; there is a 5-8 day cycle of 
~estosterone socretwn, and a rather similar 5-6 day cycle 
IS somet1mes apparent in beard growth. 
. Changes in beard l?rowt.h may well indicate changes 
~n androgen secretiOn m man, relat.ed to sexual behaviour, 
~n that they suggest a ~·eloaso of androgen in anticipation of 
mtercourse, a dcolmc m androgen secretion with continued 
sexual activity, and hypersecretion of androgen in response 
to mtercourse after prolonged sexual abstimmce. 

ANON 
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Efficiency of Grass Carp 
(Cteno-pharyngodon idella Val.) in 
controlling Submerged Water Weeds 
THE Asiatic gras:,; caq) is a herbivorous fish which is 
being bred and extensivoly cmltured for food in Russia 
and eastern Europe. In Britain where freshwator fish 
are seldom oaten, apart from eels and salm.onids, grass 
ca~p are arousmg mterest b ccauso of the possibility of 
usmg them as a supplement, or in some situations as an 
alternative, to present methods of weed control-mechani
cal cutting or the use of herbicidos1 • The chief factors 
i~volved in the possiblo use of grass carp have been 
dtscussed 2 •3, one of the most important being the density 
of fish needed to achieve a d esired degreA of control. 
We report here the work done on this topic in 1969. 

Nine similar and adjacent ponds, each 0·025 hectares 
in size and about 0·8 m deep , were cleared of indigenous 
fish by using rotenone. The rather heterogeneous weed 
growth present was sampled by means of a grapnt1l at. 
regular intervals along evenly spaced transects and 
recorded as relative frequencies, that is, the number of 
samples in which submerged weeds appeared as a percent
age of the total number of samples p er pond. Between 
forty-five and fifty-five samples were taken at each pond. 

A stock of grass carp had been obtained in April 1968 
from Hungary, where they were hatched in June 1967. 
Aller the first weed sampling tho fish were introduced 
into six of the nine ponds on May 21 at the rates of 238, 
241, 242, 484, 716 and 959 kg/hectare. The mean weight 
of individual fish was 168 g. Subsequent assessments of 
:weed abundance w11re made in July, August and Septem
ber. 

In initial approximate order of abundance the sub
merged plants present were: Myriophyllum verticillat1~m, 
Callitr·iche sp., Lemna trisulca, Potamogeton pectinatttB, 
Zannichellia palustris and Cemtophyllum demersurn. The 
emergent and 11hiefly peripheral species were 'l'ypha 
lat'ifol~a, Sparganium er·ectttm and Alisma plantago
aquat~ca. Although not all these spo11ies were present in 
each pond, when they occurred in ponds stocked wit h 
grass carp they were all gra?:ed. 

During the summer ail species of weed in the p onds 
containing the fish decreased while the we0d density in 
the three control ponds increased to a mean value of 110 
per cent of the original. In tho most heavily stocked 
pond the relative frequency of submerged woods decreased 
from eighty-four in May to eighteen in August when 
plant roots-preswnably pulled up by the fish-were 
seen floating on the water; it was clear too that the 
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Fig. 1. Relation between the change in the relative frequency of sub
merged weeds from May to September a11d the grass carp stocking rate. 

lowermost leaves of T. lat1jolia had boon eaten. By 
September all traces of submerged plants had gone and 
all the T. latijolia leaves touching the water had been 
attacked by the fish. Grass catp arc known. to prof01· 
som~ J?lants to others•-7 , and our results suggest that 
Calhtrtche sp. was preferred to M. verticillatum but the 
initial variation in plant p opulation between p~nds and 
the method of assessment did n ot permit a reliable 
compar1son. 

<?n September 22 and 23 tho grass carp populat.ions were 
esttmated by a mark-recapture method and the fish were 
subs~quently removed, weighed and m easured. Mean 
surviVal was 61 per cent with a range of 34 to 97 per cent 
an~ the mea~ ~~ight increm ent was 37·8 g (7·7-139 g). 

F rorn the 1mtml stockmg figures and the final numbers 
and weights of fish, a m edian·time biomass was estimated 
for eac.h pond, assuming wowth and mortality to ha vc 
boon_ lmear and exponcnt1al respectively. The values 
obt.amod are plotted in Fig. I against the Soptornber 
relat1ve frequencws of submerged weed expressed as a 
perc~~tage of th~ May values and give a reasonably good 
cur_v1lmear relatiOn. The very low point in Fig. 1 is 
b_eheved to be _due ~o the fact that the initial plant popula
tu~n was low _m t~us pond and consisted chiefly of Oalli
trwhe sp., whiCh rs_ not only readily eaten by grass carp 
but also t ends to die back as the sununer progresses as it 
did in the control ponds. 

Thus in the sununor of 1969 at a site where the daily 
rnean water temperature wa!> 15·8° with a range of 8·5° to 
21 · 5~ C, ar~d_with pla~ts which arc readily eaten, a stocking 
dens1ty giVmg a rmd-season biomass of approximately 
300 kg of 2 year old fish per hectare reduced plant growth 
to about 50 pov cent of its potential. In the conditions 
of the experiment this mid-season biomass would it is 
estimated, have required an initial stocking rdte of 
343 kg/hectare. 
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