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SUMMAT{Y

CCC (2-chloroethyltrirnethyl ammonium chloride) a synthetic plant grorvth

retardant, has been pleviously founcl to increase the resistance of various

plants to clrought. l{o::k clone on this subject mostly attributes the CCC effect
to reduced leaf area and i:rcreased root/shoot ratios due to the retardation

of shoot grorvth though there are a few cases where CCC did not retard shoot

groivth but stil1 induced drought resistance. A few workers have mentioned the

involvement of CCC-induced stonatal closure in the drought resistance of

CCC-t,reated plants. Sone workers have associated the CCC-induced drougl'rt

resistance with netabolic changes of CCC per se, and CCC-mediated netabolic

changes in plants under vlateï stress, without melrtioning how these changes are

related to the CCC-induced d:rought resistance.

This study was conducted to cletermine whether CCC affected the drought

resistance of tomato, which is relatively sensitive to water stress, and, if
so, to explore some of the possible nechanisms underlying the effect. Attention

was directed towards the effects of CCC on the tonato plants under stress

independent of its retardation effect on growth.

At a concentration of 100@prn, CCC retarded the growth of the tomato

plants 6 days after its application as soil drench. CCC reduced height, leaf
area, fresh and dry weights of leaves and stem, without any retarclation effect
on root growth, resulting in an increased root/shoot ratio. Whether CCC

retarded the growth of the plant or not before inducing water stress, the

CCC-treated plants maintained higher water potential especially within the

first few days after with-holding water, such that they did not wilt as quickly

as the non-CCC-treated plants. Despite this prolonged survival under water

stress due to CCC treatment, growth was not sustained. When PEG was used to

induce stress, CCC did not have any effect on water potential and it could not

reduce the toxic effect of PEG, in the forrn of leaflet margin chlorosis.

Under soil water depletion induced by with-holding water from the plants,

RWC was higher in the CCC-treated plants but osmotic potential did not

decrease as rnuch in the CCC-treated plants as the non-CCC-treated plants.

The relationships between water potential and RWC, osmotic potential and turgor

potential were not altered by CCC which indicated that CCC did not enhance the

treated plantst ability to adjust osrnotically. This was supporte<l by the

apparent lack of effect of CCC tTeatment in pronoting solute accumulation.

In normal well-watered plants, CCC caused a rapid differential increase

in adaxial leaf diffusive resistance but not in abaxial resistance indicating

a CCC-induced closure of the adaxial stomata, independent of its effects on growth.
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This was consistent rvith a marked decrease in transpirational water loss

from the adaxial leaf surface of the CCC-treated plants. Water stress

per se (induced by wi-th-holding water fron the plants) also caused stomatal

closure but this was quicker in the non-CCC-treated plants than in the

CCC-treated plants. The same hrater potential threshold was found for
stonatal closure and effective control of further water loss under stTess,

and this was unaffected by CCC. This indicated that, because of the

initial CCC-induced adaxial stomatal closure and the concommitànt reduced

transpiration, the water potential of the CCC-treated plants declined less

rapidly as the stress progressed, and that the time required to reach the

water potential threshold for stomatal closure and effective control of
I^Jater loss was prolonged by the CCC treatment.

It was concluded that, independent of its growth retardation effect,
CCC enabled plants to delay the onset of severe internal water deficit and,

therefore, prolonged survival through CCC-induced adaxial stonatal closure

and the attendant decreased transpirational water loss. This did not seem

to involve any CCC-induced osrnotic adjustnent. When CCC retarded growth,

however, the increased root/shoot ratio and the reduced leaf area could be

additional factors contributing to the CCC-induced resistance to water

stress.
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