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during the rainy season and by March it was observed at
one site that 60 per cent of the plants were at least partly
chlorotic,

1 have concluded from these results that B. hombles will
sorve as & convenicnt and very swtable cxperimental
plant. for further investigations of copper accumulation
and ol the effeets of the metal on metabolism of plant eclls.
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Phenotypic Restoration of Fertility in a
Male-sterile Mutant by Treatment with
Gibberellic Acid

Tuaw Tokyo group' tested gibberellin on tobacco inflor-
escences and found them to grow faster and to clongate
further; elongation has so far been the most striking
plant response to treatment with gibberellins. Floral dif-
ferentiation, including parthenoecarpy, however, has been
observed by several workers, among whom are Bonde?,
Wittwer and Bukovac®, Yakar-Olgun® and Zatyko®.
Phatak et al.® roported that gibberellic acid induced the
formation of anthers and the development of pollen in a
stamonless tomato mutant. This type of differentiation
and development of floral parts is very important in
propagating homozygous recessive mutants which involve
sterility in one of the soxes in an amphimictic plant
species. I describe here my attempts to restore fertility
in a spontaneous male-sterile mutant of the barley variety
‘Maris Baldric’.

Plants grown in a glasshouso were treated with a single
spray of gibberellic acid (GA,;) at concentrations of 0
{control), 10 p.p.m., 100 p.p.m. or 300 p.p.m. It was
applied to leaves of two male-sterile plants when the
tip of the bottom awns reached the top of the spike. All
ears were bagged just before anthesis. One floret from
each of the plants treated at 100 p.p.m. and also one floret
from each of the plants treated at 300 p.p.m. had grains
formed as a result of the treatment,

Four grains, two from the 100 p.p.m. treatment and
two from the 300 p.p.m. treatment, were sown in potsin a
glasshouse. One of the grains from the 100 p.p.m. treat-
ment failed to germinate, the other gave a plant which
was ontirely male-storile. The two grains from plants
treated at the 300 p.p.m. rate germinated and both
produced progeny which set from 0 fo 12 grains per car,
parts of which wore male-sterile.

When the experiment was repeated (rosults in Table 1)
the higher rate showed signs of developing seeds in about
8 days while the lower rate showed these signs in about
14 days. Both the early and the late tillers remaincd
male-gtorile.

Spikelets, with restored male-fortility, had anthers
which wors larger than the normal mnalo-steriles. Theso
enlarged anthors contained pollen with a limitod amount
of viability—detected by staining with benzedine (J. N. K.
Kasembe, unpublished rosults). Self-fortilization, following
the viahble pollen formation, resulted in the production of
sood which gave homozygous mala-sierile plants. These
were choekod by progony testing.

Table 1. FERTILITY RESTORATIONS IN SPIKFLETS OF MALE STERIGF BARLEY
FROM ‘MARIS BALDRIC' BY A SINGLE SPRAY WITH GIBBYRELLIC ACTD
Total No, Bars with  Total No.
{oncentration Frial of cars graina of grains
Op.p.m. 1 16 0 0
100 p.p.m. 1 11 2 10
2 9 3 21
300 p.p.m. 1 8 5 16
2 11 8 37
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This ¢bservation may be noportant in the production
of hybrid barley either as an aid in cercal breeding or in
the synthesis of commercial hybrids.

This investigation was carried out under the super-
vigion of Mr R. N. H. Whitehouse, whom I thank for
his encouragement aud helpful eriticism. I also thank the
director of the institute, Dr G. D, H. Bell, for his interest
in the problem, the Tanzania Government for giving
me an extended leave of ahsence from the Ministry of
Agriculture, and the Association of Commonwealth
Universities for sponsoring my studies at Cambridge.
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PSYCHOLOGY

Genetic Relationships, Choice Modelis, and
Sucrose Preference Behaviour in Mice

BrHAVIOURAL genoticists have eriticized mathematieal
models of learning and choice which do not cousider
genetic and other individual difference parameters®-2. No
one, however, has demonstrated empirically that genectie-
ally related variables aid in determining how well a given
model will fit the data. I have found it necessary to
include familial parameters within the framework of
probabilistic models.

Luce? developed a simple and powerfully flexible model
of individual choice behaviour, when he derived cquations
which utilize data from one experiment to predict the
choice of the same subjeect in an entirely different experi-
ment. Equation (1), adapted from Luce’s model, was
used in this sucrose preference study for such predictions

1
Bl by
Pile,j.k)

Plilik) = — - (1)

where P(i/i,k) is the estimate of the probability of select-
ing solution ¢, when the animal is given a simultancous
choieo of coneentrations ¢ and k (two bottle experiment).
P(ili,j,k) is the probability of selecting solution 4, when
the same subjeet is given a simultaneous choico of con-
centrations ¢, 7 and k (three bottle experiment). This
equation is an application of Luce’s results concerning the
independence of irrelevant alternatives and his constant
ratio rule. It is relativoly common in studies of preferences
for hguids to uase the proportion of total liquid intake
from a solution os an index of preference. To interpret
Taee’s model in this context, the proportion of liquid
intake from a solution will be taken as an operational
definition of probability.

The same animals were used in both investigations. In
the prediction experiment thirty-seven subjeots were taken
from a four way cross population (AR x CD) derived [rom
AlCrgl, RIIT[Crgl, C57BL{Crql and DBA[Crgl strains
of mice. These animals fell into four full-sib familics,
with more than one litter in each family, and ranged in
age from 99 to 174 days at tho start of tho experiment,

Each subject was placed in a single cage and simul-
taneously presented with a choice of 30 per cent, 45 per
cent and 60 per cent {w/v) concentrations of sucrose. The
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