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synthetase is therefore another allosteric enzyme and 
Yarus and Berg propose an ingenious four state model 
for the conformational changes during a round of 
catalysis, in which release of aminoacyl-tRNA is the 
rate limiting step in the acylation reaction. 

PLANT GROWTH 

Statolith Controversy Resolved 
from our Plant Physiology Correspondent 

THE most satisfying experiments in plant physiology 
are often the simplest, but the results of such experi
ments rarely prove as simple to interpret, and just as 
frequently lead to disagreement and controversy. 
Research into the mcch11nism by which roots and shoots 
perceive gravity has been burdened with such a con
troversy since 1g28. The theory in question is the 
starch statolith hypothesis. Gravity can influence a 
plant cell only by virtue of the mass of one or more of 
its component parts. Starch statoliths arc mobile 
starch grains found in almost all plant organs that 
respond to gravity. When a cell is turned on its side 
it is thought that these starch grains sediment until 
they touch the cell membrane lining the lowermost wall 
of the cell. This contact is believed to constitute the 
primary geoperception stimulus. Attempts have been 
made to manoeuvre starch statoliths into particular 
regions of the cell, and the controversy has stemmed 
from two of these experiments. 

Zimmerman placed roots horizontally for a suitable 
stimulation period, and then turned them so that the 
apex pointed vertically upwards for a short time before 
reorienting them normally to observe the degree of 
curvature (Jahrb. Wiss. Bot., 66, 631; 1g27). This 
treatment should cause the starch grains to slide the 
entire lenath of the membrane on to which they had 
sedimcnted during the stimulation period. Zimmer
man found greater curvature in roots treated in this 
way compared with roots which had not been inverted. 
This result seemed to be excellent support for the stato
lith hypothesis, but in 1g28 von Ubisch repeated 
Zimm~rman's experiment with one important modifica
tion; ~he inverted her roots before as well as after the 
stimulation period (Biol. Zentralle, 48, 172; 1g28). 
This preliminary inversion should have decreased the 
distance that the statoliths were free to slide along the 
wall membrane, and therefore decrease the amount of 
curvature. In fact, von Ubisch found an increase in 
curvature similar to that found by Zimmerman. 
von Ubisch has been strongly criticized for the 
documcntationofherwork, but her data have remained 
the single most serious objection to the statolith 
concept. T • • 

Some forty years later, Poul Larsen, of~hc Umvers~ty 
of Aarhus, performed a series of expenments whwh 
should go some way towards resolving the argument 
(Physiol. Plant., 22, 46g; 1g6g) .. Larsen h:;.,s been 
interested in geoperception mecham~ms for sor_ne years; 
at one time he abandoned the classical statolith hypo
thesis in favour of a hinged, intracellular, sub-micro
scopic detector, perhaps analogous to a mol?cula:r 
pendulum. His recent papers, however, s~mrnanze his 
current ideas and research on starch statohths. Larsen 
has repeated the experi~ents of bot.h Zi~rn~rrnan and 
von Ubisch and he,s obtamed essentially simil11r results 
(Physiol. Plant., 18, 747; _lg~5). He now suggests that 
if the function of a statohth IS to exert pressure on the 
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cell membrane, then a starch grain sliding vertically 
down a membrane may not cause any stimulation. The 
experiments of Zimmerman and von Ubisch would 
therefore have no bearing on the validity of the stato
lith hypothesis. rt is possible, however, that geotropic 
stimulation might result from starch grains sliding 
down a membrane at an angle to the vertical. It is well 
known that the angle of stimulation giving maximal 
response in roots is not goo but nearer to 140°. This 
agrees well with the statolith hypothesis. Larsen has 
therefore attempted to find the optimal angle of stimu
lation for cress roots which were inverted before the 
start of geotropic stimulation. For stimulation times 
which would allow the starch grains to move through 
the entire distance of which they were capable, the 
angle giving the greatest curvature was much greater 
than goo. Acce>rding to the statolith hypothesis the 
optimal angle should have been much less than goo. 
It iR interesting, therefore, that the roots showed 
appreciable curvature during the actual stimulatory 
period, and that this curvature is significantly greater 
in roots stimulated at angles less than goo, compared 
with those stimulated at angles greater than goo. These 
results are perfectly compatible with the statolith 
hypothesis. Clearly it is the curvature that develops 
after the end of the stimulation period that does not 
follow the theoretical prediction. Larsen interprets 
these observations to mean that two different processes 
contribute to the overall growth curv:;..ture. The 
movement of the statolith provides the primary goo
perception stimulus, but this is modified by the "tonic" 
or sensitivity of the tissue, an effect which cannot be 
explained by amyloplast movement. 

In another investigation, Larsen and his colleagues 
have examined root cells microscopically, and found 
that statoliths do not move in the simple manner 
envisaged in most schemes of statolith sedimentation 
(Physiol. Plant., 21, 811; 1g68). They move quite 
rapidly towards the "ceiling" of the cell on inversion, 
but come to rest after moving a distance dependent on 
the length and age of the cell, never travelling more 
than 60 per cent of the whole cell length. The starch 
statolith remains the most likely candidate for prime 
mover in the geoperception mechanism, but the chain 
of events leading from the initial stimulus to the 
differential growth response and final curvature 
remains to be elucidated. 

BIOLOGICAL RESEARCH 

Ageing at Brighton 
IN its fourth year of operation, the biological sciences 
building at the University of Sussex was officially 
opened on June 20. The neweBt part of the building 
has not long been occupied, but there was no ceremonial 
unlocking of doors or cutting of tapes. Instead, there 
was a short address by Sir Peter Mcdawar, who praised 
the virtues of schools of biological sciences where, he 
said, it will be easy to redeploy teachers and facilities 
as biological fashions change. Thus it will be possible 
to prevent molecular biology becoming a bore, as 
happened to the earlier dominant biological disciplines 
-comparative anatomy and physiology. 

Some of the fruits of four years cohabitation by 
biochemists, physiologists, geneticists and experi
mental psychologists were on ~how. after th~ formal 
proceedings. Eight groups with disparate mtcrests 
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