
The paper described a bioassay tor gibberellins
based on the measurement of a-amylase activity
released from de-embryonated halt-grains of
barley. The method was rapid and Sensitive to con-
centrations of gibberellic acid as low as 10 ~
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When I joined the Plant Research Labora-
tory at Michigan State University as a post-
doctoral fellow in 1965, my research goal
was to define the sites of synthesis of gibber-
ellins. These hormones are present in plants
at low concentration, so bioassay methods
were used for their determination. Until
1964 bioassays for gibberellins were based
on the growth responseof shoot tissue, espe-
cially that of dwarf cultivars of corn, pea,
and rice.
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In 1960 1. Paleg
2

in Australia and H.
Yomo

3
in Japan simultaneously described

the response of barley endosperm to added
gibberellic acid. They showed that gibberel-
lic acid stimulated a-amylase activity, which
caused the breakdown of endosperm starch.
The amount of starch breakdown was pro-
portional to the logarithm of the gibberellic
acid concentration, and the response
formed the basis of a new bioassay.
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In this

assay, the release of reducing substances
from de-embryonated barley grains was
measured using the copper-ferricyanide pro-
cedure. This assay, as described by Nicholls
and Paleg,
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was simple and sensitive to as lit-

tle as 5 x 10_il M gibberellic acid. Since the
bioassay was dependent on the accumula-
tion of reducing groups in solution, it was

subject to interference from impurities in
the organic solvents used to isolate gibberel-
lins from plant tissues.

Many of my fellow postdoctorals at the
Plant Research Laboratory, including Maar.
ten Chrispeels and John Jacobsen, were en-
gaged in research with Joseph Varner on the
effects of gibberellic acid on the synthesis of
a.amylase in barley. This group showed that
the de novo synthesis and release of

- a-amylase occurred from the aleurone of de-
embryonated grain and was regulated by
gibberellic acid.
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These observations led me to examine the
production of a-amylase by de-embryonated
grain as a basis for a bioassay for gibberellin.
My experiments showed that the synthesis of
a-amylase in half-grains of barley was pro-
portional to the logarithm of the gibberel-
lie acid concentration and could be detect-
ed at hormone concentrations as low as
1 x 10— 10 M. This assay was not sensitive to
reducing agents such as those found in
organic solvents.

Since this bioassay was a simple and quick
method for assaying gibberellins, it was
widely used. This no doubt accounts for the
high number of citations to this article. The
fact that the synthesis of a-amylase by bar-
ley aleurone has become a “classic” re-
sponse to gibberellin and is firmly estab-
lished as a laboratory exercise in plant bio-
chemistry and plant physiology classes also
helped to popularize our work.

Modern methods of plant hormone analy-
sis are replacing bioassays as the methods of
choice for determining gibberellin levels.
Physical (e.g., gas chromatography—mass
spectrometry) and immunochemical meth-
ods for estimating gibberellins now offer
both superior sensitivity as well as specifici-
ty for the wide range of more than 70 known
gibberellins. Although the barley half-grain
is no longer extensively used as a bioassay,
the isolated aleurone layer is widely ex-
ploited by us
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and others as anexperimental

system for the study of the molecular basis
of gibberellic acid and Ca

2~
action.
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