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Leaf Abscission

Observations: You have doubtless observed autumn leaves abscising, or perhaps you have had to rake the many piles after the process was over. In lecture you have observed that fruit ripening, leaf senescence, and development of the abscission layer are interrelated and parallel in design.

Question: Do plant growth regulators play any role in the maintenance or hydrolysis of the abscission layer in leaves?

Hypothesis: Part of your educated guess may involve these concepts. Hormones may stimulate the maintenance (or lack thereof) of the abscission layer in leaves. Leaf blades may produce auxins that stimulate maintenance of the abscission layer. But ethylene stimulation may induce rapid development of the abscission zone. High concentrations of auxins may stimulate ethylene production. Cytokinins (such as kinetin and benzyl adenine) are known to antagonize auxin effects in mung bean rooting.

Prediction: If the hypothesis is true, then petioles should fall off the plant when their maintenance hormone balance is no longer delivered to the abscission zone.

Experiment: Phaseolus vulgaris (red kidney bean) plants were sprouted for two weeks to the point of having two fully-expanded primary leaves (heart-shaped simple leaves) in the greenhouse, ten plants to the pot. The plants were all decapitated in the middle of the second internode (between the opposite simple leaves and first trifoliate leaf) to slow vertical growth. The plants in one pot were left with both primary leaf blades intact as a control. The plants in a second pot were debladed, leaving an intact leaf on one side and a full-length petiole on the other side. The plants in the other pots were similarly treated, but lanolin was placed on the end of the debladed petiole. Plain lanolin, 50, 500, and 5000 ppm IBA, BA, and K were available for treatments.

After three weeks of further growth in the greenhouse, any petioles that already abscised were observed. Attached petioles were tapped lightly any remaining petiole to determine the relative strength of the attachment.

Analysis: Score each replicate 3 if the petiole is firmly attached, score it 2 if the petiole is soft and bends easily, score it 1 if it sheds with a touch, or score it 0 if the petiole is hanging by a thread (xylem) or has already shed. Get a total score for each treatment and control and divide by the number of plants in each. 

Decision: on the hypothesis: 

Hormones may stimulate the maintenance of the abscission layer in leaves. 

I  EQ \X(  Reject      Cannot Reject  )  the hypothesis because:

What to hand-in:

Write a  proper abstract. Attach a proper figure or table that shows your findings to best advantage. Staple the abstract as the first page in front of the figure as the second page. Hand in the document before the deadline.
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