Fatty Hormones in Pollen and Immature Seeds of Bean

Pinto bean pollen contains an ether-soluble hor-
mone(s) chromatographically similar to brassins,
which are fatty hormones. Immature seeds of
Pinto bean contain several ether-soluble hormones.
Of the two studied, both behaved alike chromato-

graphically and one has fatlike characteristics.
Both are unlike other known plant hormones.
The evidence indicates that some fatty hormones in
the bean pollen are qualitatively different from those
in the immature bean seed.

cytokinins, gibberellins, and gibberellin-like sub-

stances have been isolated from pollen, ovaries, imma-
ture seeds, and other parts connected with sexual reproduc-
tion of plants (Gupta and Maheshwari, 1970; Khalifah et al.,
1965; Kimura, 1969; Kirtoka, 1968; Muir, 1951; Murofushi
et al., 1969; Redemann et al., 1968; Smith, 1969, and bibli-
ographies in these references).

Recently brassins, characterized as fatty compounds with
hormone activity, were isolated from rape (Brassica napus L.)
and alder (Alnus glutinosa L. Gaertn.) pollen (Mitchell et al.,
1970). We now report the presence of similar fatty hormones
in pollen and immature seeds of bean (Phaseolus vulgaris L.
var. Pinto). Furthermore, we found the hormones from the
pollen to be qualitatively different from those in intact seeds
collected 6 days after pollination.

We examined bean pollen for the presence of hormones by
collecting it from open anthers and stigmatic surfaces of in-
dividual flowers and extracting these samples with ether. The
small amount of extract obtained (less than 10 ug/pollen sam-
ple) induced only slight acceleration of internode growth when
assayed with the bean second internode method (Mitchell and
Livingston, 1968).

We then collected a composite sample (1.5 mg) from open
anthers and the stigmatic surfaces of about 30 bean flowers
which yielded 170 ug of ether extract. This crude extract ac-
celerated elongation of the second internodes an average of
18.6-fold using 10 ug/plant and four replications.

To determine whether this extract contained brassin-like
compounds, we chromatographed 130 ug of it using silica gel
and benzene-methanol-acetic acid (45:8:4). An area of
silica gel bounded by R; 0.35 and 0.45 was extracted with ab-
solute ethyl alcohol, a procedure used for the purification of
brassins (Mitchell ez al., 1970). Gibberellic acid shows R;
0.6 under these conditions. The purified material from the
pollen (less than 10 pg) was divided into three equal portions
and each portion was assayed. Marked acceleration of inter-
nodal elongation resulted (15-fold), indicating the presence of a
fatty hormone or a group of fatty hormones with an R; value
the same as that of brassins (Figure 1). The type of growth
induced by the purified bean pollen extract appeared, how-
ever, to involve only elongation, rather than elongation and
cell division as reported for brassins (Worley and Mitchell,

‘ 7 arious indole compounds, abscisic acid, phaseolic acid,

1970). This difference in response may have been due to
differences in dosages used, or to structural differences in the
chromatographically similar fatty hormones obtained from the
two kinds of pollen. A rough survey of remaining areas on
the plate showed that one area bounded by R; 0.05-0.35 also
contained activity.

Extracts of stigmas were made to determine whether hor-
mone activity in these may have contaminated some of the
pollen collected from the stigmatic surfaces. Hormone
activity was not detected in pollen-free stigmas collected 1 to
2 days prior to the time when the pollen was shed. On the
other hand, an extract prepared from unopened anthers col-
lected at the same time and from some of the same flowers ac-
celerated elongation an average of 6.7-fold (10ug/plant).

Previously, hormone activity was detected in ether extracts
of immature bean seeds of the Black Valentine variety (Mitch-
ell et al., 1951). In the present study, an ether extract of in-
tact Pinto seeds in a comparable stage of development (6 days
after pollination) accelerated second internode elongation an
average of 14.4-fold (20 ug/plant). This crude extract was
purified in the same manner as that used for brassins (Mitchell
et al., 1970). The material obtained was inactive (10 ug/
plant) indicating that brassin activity is not present in readily
detectable amounts.

We then chromatographed approximately 1 g of crude ex-
tract obtained from the immature seeds using silica gel, and
the benzene-methanol-acetic acid solvent system. Fluorescent
spots were apparent under uv at the following R; values:
0.08, 0.26, 0.37, 0.60, 0.80, 0.85, and 0.98. The largest spot
(R¢ 0.26) was visible in white light. This R; 0.26 area of
silica gel was extracted with absolute ethyl alcohol. The
alcohol was evaporated and the residue extracted five times
with ether resulting in 140 ug of ether-soluble material. The
residual ether-insoluble portion was extracted with absolute
ethyl alcohol in which practically all of it dissolved, thus
making 1300 ug of alcohol-soluble material available. This
alcohol-soluble portion increased growth approximately 16-
fold, while the ether-soluble portion increased growth an
average of 3.6-fold (10 ug/plant). This experiment was re-
peated five times, during which R; values of the seed hormones
varied from 0.24 to 0.28. We used a typical plate from this
series, and the alcohol-soluble portion of each of the remain-
ing minor spots was assayed (10 ug/plant). A relatively small
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