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Abstract

Gerbera jamesonii planis were subjected to a drying and rewatering for 10 d under
greenhouse conditions. Transpiration rate and leaf water potential decreased with the
application of siress and recovered to a level similar to that observed in the control
plants. Leaf abscisic acid concentration increased while ethylene production
decreased under stress. After rewatering, each of the parameters recovered, to similar
levels, as in the control.
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The participation of hormone balance in the response of plants to drought stress is
well documented. The role of the most important one, abscisic acid, is almost
elucidated. Considerable controversy surrounds the role of ethylene in the response to
drought (El-Beltagy and Hall 1974, Wright 1980, Morgan et al. 1990, Narayana et al,
1991). Many authors have described an increase in ethylene production as a
consequence of a rise in abscisic acid (ABA) concentration in plants submitted to
drought. Other authors have found that ABA inhibits ethylene synthesis (Wright
1980). Indoleacetic acid (IAA) could also participate in the regulation of ethylene
production. The reasons for such controversy would seem to lie in the methods
adopted. A number of studies have been undertaken on excised leaves which suffered
a rapid dehydration (Apelbaum and Yang 1981), while elsewhere the whole plant
was dehydrated in the soil (Hubick ez al. 1986).
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The aim of this paper is to study the ABA-ethylene relationship in Gerbera
Jjamesonii plants submitted to water stress and recovery.

Three months old Gerbera jamesowmii sp. cv. Bolus plants were grown in
containers (25 ¢m in diameter) in a greenhouse with irradiance 115 MI m? d?,
temperature 18.1 °C and relative humidity 65 %. A substrate of 4:1 peat:perlite (v/v)
with nutrient solution (1:0.6:2) (N:P205:K»,0) was used. The plants were submitted to
stress by withholding irrigation. Plants were then divided in five groups: control
plants, plants from which water was withheld for 1 d, for 1 d with 3 d of rewatering,
for 6 d and for 9 d. Leaf samples were obtained after dawn.

Transpiration rate (E) was determined randomly in ten leaves attached to the plant
with a Licor Li-1600 (Lincoln, USA} porometer (Pearcy et al. 1989). The same
leaves were detached and then wrapped in wet paper, sealed in aluminium foil and
transported to the adjacent laboratory where water potential (‘) was measured with
a Soilmoisture 30035 (Soilmoisture Eguipment Corp., USA) pressure chamber (Turner
1986). To determine ABA concentration, five to ten fully expanded leaves were
detached and immediately submerged in liquid N,, freeze-dried and stored at -80 °C.
After purification of leaf extracts with high pressure liquid chrematography, ABA
was determined using FLISA (Olivella 1996). To measure ethylene preduction, two
fully expanded leaves were excised and sealed in a 630 em’ hermetic containers.
Ethylene production was allowed to take place for 9 h. Then, 5 cm’ were sampled
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Fig. 1. Variations of transpiration rate, E (4), ABA concentrations (B), leaf water potential, ‘¥, {C),
and ethylene (ETH) production (D) of Gerbera jamesonii plants submitted to water stress and
recovery (control - open friangles, water stress - closed triangles, rehydration - squares).
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from the air within the containers with a syringe, and injected into a gas-liquid
chromatograph (Buesa ef al. 1994). All the hormone measurements were conducted
in triplicate.

Leaf transpiration rate and water potential decreased with the application of stress
and recovered to levels similar to those observed in the control plants (Fig.1 A, ).
The changes observed in ABA leaf concentration (increase during the water stress
and decrease during rehydratation; Fig. 1B) were similar to results published
elsewhere (e.g. Reid and Wample 1982, Davies and Zhang, 1991). Leaf ethylene
(ETH) production in plants submitted to | d of water stress fell significantly after
rewatering, ETH production recovered to levels similar to control. In plants
submitted to 6 and 9 d of drought, leaf ETH production was lower than in control
plants (Fig. 1.D).

Correlations between E, Fw, and leaf ABA concentration (> > 0.8, P < 0.05) were
significant and negative. Significant positive correlations between E and leaf ETH
production (r2 > 0.8, P < 0.05) and a non-significant correlation between ¥, and leaf
ETH production (+* = 0.65, P < 0.1) were found. A significant negative correlation
was found between leaf ABA concentration and ethylene production (= -0.62;
P < 0.05; Fig. 2). This might indicate that ABA acts as an inhibitor of ethylene
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Fig. 2. Correlation between leaf ABA concentrations and ETH productions of Gerbera jamesonii
plants submitted to water stress. The dotted lines indicate a 95 % level of significance.

synthesis in plants suffering drought (Wright 1980), due to a reduction in
aminocyclopropane (ACC)-synthase synthesis (Yang and Hoffman 1984). On the
other hand, the decrease in the transpiration rate caused by drought could diminish
ACC transport to the leaves, and inhibit ethylene synthesis (Eklund et al. 1992).
Rewatering might lead to ACC synthesis in roots and its movement to the leaves.
Moreover, when ABA leaf concentration fell, an increase in ACC-synthase activity
could take place, and might justify the rise in leaf ethylene production. In this study,
no increase in ethylene production nor in leaf abscission was observed. Similar
findings were reported elsewhere (Tudela and Primo-Millo 1992).
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