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Interaction of Auxin and Ca®* on Corn Coleoptile
Segment Elogation

Fum, Hye Kang and June Seung Lee
(Department of Biology, Ewha Womans University, Seoul)

ABSTRACT

We investigated the interaction of auxin and Ca*" on coleoptile segment elongation in seedlings
of Zea mays L. Seedlings imbibed and raised either in the presence of 10 mM CaCl, (HC), or
in the absence of Ca’* (LC) were used. Exposure to 107°M auxin of coleoptiles from either
HC or LC seedlings resulted in sttong promotion of elongation. However, longer latent period
(90 min) of the auxin effect was observed in HC than in LC seedlings (20 min). The length
of latent period observed in HC coleoptiles was proportional to the concentration of CaCl,. The
latent period of auxin effect observed in HC seedlings was abolished by pretreatment of the coleop-
tiles with TMB-8 which inhibits IPsinduced Ca®* release from the tonoplasts. In segments of
LC seedlings, the promotive effect of IAA (107" M) was abolished by treatment with 5 mM calcium
but was reversible upon treatment of the segments with 5>mM EGTA.

These results suggest that the effect of auxin on coleoptile elongation is closely related to intra-
cellular Ca** level.
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Fig. 1. Effect of IAA on HC and LC coleoptile segment
elongation. 107" M of TAA was applied to both HC and
LC coleptiles as indicated by an arrow.
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Fig. 2. Calcium dependence ol IAA (10 *M) action on
corn coleoptile segment elongation. A — A, seeds were
imbibed and seedlings grown in distilled HO; X — X,
Seeds werc imbibed and seedlings were grown in the
presence of 1mM CaCl; o — o, Seeds were imbibed
and secdlings were grown in the presence of 5 mM CaCl
5 © — ¢, Seeds were imbibed and seedlings were grown
in the presence of 10 mM CaCl..
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Fig. 3. Effect of CaCl: on IAA-induced corn coleoptile
elongation. TAA (10 5M or 10 7M) was applied to LC
coleoptiles at the time indicated by arrows. Either a high
(5mM) or a low (0.1 mM) concentration of CaCl; was
applied to LC coleoptiles pretreated with IAA at 107°M
(A—a)or 100"M (o— o), as indicated by the appro-
priate arrows. Open lozenges indicate the growth rate
of coleoptiles treated with 107*M IAA.
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Fig. 4. Effect of CaCl, and EGTA on auxin-induced corn
coleoptile clongation. TAA (107>M) was [irst applied to
LC coleoptiles by an arrow on the far left. CaCl, (5 mM)
was applied to the auxin-treated coleoptiles (@~ O) as
indicated by an arrow, and EGTA (5mM) was further
applied to these coleoptiles at 120 min as indicated. To
the auxin-treated coleoptiles (A —A), EGTA (5 mM)
was applied at 70 min as indicated by an arrow and CaCl,
was further applied to these coleoptiles at 140 min as
indicated.
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Fig. b. Effect of two different concentrations of IAA on
HC coleoptile segment elongation. IAA at 10 *M (o —
o) or 107°M (A—A) was added as indicated by ar-
rows.
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Fig. 6. Abolishment of the lag period for auxin-induced
coleoptile elongation by TMB-8 pretreatment. IAA (10 °F

M) was applied to HC coleoptiles pretreated with TMB-
8 (107°M).
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