Abstract 

The impact of water-deficit progression on cytokinin (CK), auxin and abscisic acid (ABA) levels was followed in upper, middle and lower leaves and roots of Nicotiana tabacum L. cv. Wisconsin 38 plants (WT). ABA strongly increased during drought stress, especially in upper leaves. In plants with elevated content of total CKs, expressing constitutively trans-zeatin O-glucosyltransferase gene (35S::ZOG1), delay in the increase of ABA was observed, later on ABA levels were comparable to WT. After mild stress (1-day dehydration), gradient of bioactive CKs in favour of upper leaves was found in WT. As drought progressed (6- and 11-day dehydration), content of bioactive CKs decreased, nevertheless, their gradient was found in all genotypes tested. Under severe stress, large stimulation of cytokinin oxidase/dehydrogenase (CKX) activity was monitored in lower leaves, which contribute to bioactive CK gradient maintenance. Under stress conditions SAG12::ZOG1 expression resulted in elevation of total CK content, but not of bioactive CKs. 

During drought, significant accumulation of CKs occurred in roots, partially due to decreased CKX activity. Simultaneously, auxin increased in roots and lower leaves. This indicates that both CKs and auxin play a role in root response to severe drought, which involves stimulation of primary root growth and branching inhibition.

