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ThreeTypesof Genes Regulate Floral Development
Mutations have identified three classes of genes that regu- late floral development: floral organ identity
genes, cadas- tral genes, and meristem identity genes.

1. Floral organ identity genes directly control floral identity. The proteins encoded by these genes are

transcription factors that likely control the expression of other genes whose products are involved in the
for- mation and/or function of floral organs.

2. Cadastral genes act as spatial regulators of the floral organ identity genes by setting boundaries for
their expression. (The word cadastre refers to a map or sur- vey showing property boundaries for
taxation pur- poses.)

3. Meristem identity genes are necessary for the initial induction of the organ identity genes. These

genes are the positive regulators of floral organ identity.
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NightBreaks Can Cancel the Effectofthe Dark Period

A feature that underscores the importance of the dark period is that it can be made ineffective by
interruption with a short exposure to light, called a night break (see Figure 24.19A). In contrast,
interrupting a long day with a brief dark period does not cancel the effect of the long day (see Figure
24.19B). Night-break treatments of only a few minutes are effective in preventing flowering in many
SDPs, including Xanthium and Pharbitis, but much longer exposures are often required to promote flowering
in LDPs. In addition, the effect of a night break varies greatly according to the time when it is given. For
both LDPs and SDPs, a night break was found to be most effective when given near the middle of a dark
period of 16 hours (Fig-ure 24.20).

The discovery of the night-break effect, and its time dependence, had several important consequences. It
estab- lished the central role of the dark period and provided a valuable probe for studying photoperiodic
timekeeping. Because only small amounts of light are needed, it became possible to study the action and
identity of the photore- ceptor without the interfering effects of photosynthesis and other nonphotoperiodic
phenomena. This discovery has also led to the development of commercial methods for regulating the
time of flowering in horticultural species, such as Kalanchoe, chrysanthemum, and poinsettia (Euphor- bia

pulcherrima).
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FIGURE 24.20 The time when a night break is given deter- mines the flowering response. When given during a
long dark period, a night break promotes flowering in LDPs and inhibits flowering in SDPs. In both cases, the
greatest effect on flowering occurs when the night break is given near the middle of the 16-hour dark period.
The LDP Fuchsia was given a 1-hour exposure to red light in a 16-hour dark period. Xanthium was exposed to
red light for 1 minute in a 16-hour dark period. (Data for Fuchsia from Vince-Prue 1975; data for Xanthium
from Salisbury 1963 and Papenfuss and Salisbury 1967.)
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