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Abstract 

Crenatin (3, 4, 5, tri-hydroxybenzyl alcohol, 4-glucoside) isolated from chestnut, was 
studied for its ability for improvement of rooting in the bean roofing test. Crenatin 
itself had a positive effect on number of roots. Moreover it enhanced the number of 
IAA-induced roots. In addition, a retardation of the apical bud growth was observed. 

Searching for a suitable method for micropropagation of chestnut, Vieitez et al. 
(1986) reported that buds from 3-month-old plants respond much better to 
establishment in vitro than those from adult plants. Comparative studies of the 
aqueous extracts of chestnut buds from juvenile and adult plants, purified by 
Sephadex G-100 filtration, showed that fractions exhibiting an inhibitory effect on 
IAA oxidation contained crenatin (3, 4, 5, tri-hydroxybenzyl alcohol, 4-glucoside). 
This compound was present in buds from juvenile plants in much higher amounts 
than in adult ones. It was later found that crenatin retarded the IAA oxidation 
catalysed by horseradish peroxidase and that this effect was concentration dependent 
(Mato et al. 1994). 

Consequently, attention was paid to its effect on rooting and to its interaction with 
IAA, as some polyphenols enhance the auxin-inducing effect on roofing by inhibition 
oflAA oxidation (Haissig 1986). 

Due to the small sample size of buds (2.5 g), an alternative source of crenatin was 
found in young branches from the same parent tree in which the buds were collected. 
The branches (116.8 g) were immediately frozen in liquid nitrogen, homogenized and 
then extracted with methanol. The concentrate was successively chromatographed on 
3 MM paper with 15 % acetic acid (Rf 0.73 - 0.87) and butanol-acetic acid-water 
(4:1:5, upper layer) (Rf 0.39 - 0.47). The bands containing crenatin (purple eolour 
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with diazotised benzidine) were eluted and the eluates evaporated to dryness and 
gravimetrically quantified. 

The bean (Phaseolus vulgaris L. cv. Contender) rooting test was used as previously 
described (Vfizquez and Mato 1991). Each cutting from 9-d-old plants consisting of 
3 cm of hypocotyl, the epicotyl, the apical bud and two primary leaves, was placed in 
a vial containing 10 cm 3 of the test solution (so that the cut end of the hypocotyl was 
immersed), under the same environmental conditions as for growth of bean plants 
(photoperiod of 12 h, photon fluence rate of 47 pmol m -2 s -l, day/fight temperature 
of 25 • 2/17 + 2 ~ respectively). When almost all the solution had been absorbed, 
water was added to maintain the original level. Natural crenatin was tested at the 
concentration 0.32 mM alone and in combination with I0 ~tM IAA. Water and IAA 
controls were included. Ten cuttings were used for each treatment. After 12 d the 
protruding roots were counted. 

The results showed that crenatin itself had a positive effect on number of roots, 
similar to that elicited by 10 ;xM IAA. Moreover, it enhanced the auxin-induced 
roofing initiation. The treatment with IAA in combination with crenafin increased 
roofing quite significantly althought the response was lower than the additive effect 
of both compounds at the concentrations tested (Fig. I). 

200 

18O 

O0 160 

140 

120 

IO0 
H20 IAA CREN CREN 

+ IAA 

Fig. 1. Rooting response of bean cuttings to IAA (10 ~M), crenatin (CREN) (0.32 mM) and CREN 
plus IAA treatments. Values are the number of roots per cutting as a percentage of those on the water 
control of three separate experiments, vertical bars indicate S.E. 

The positive effect on rooting and the increase in the number of auxin-induced 
roots by crenatin seems to be a result of an indirect effect through auxin catabolism. 
As mentioned above (Mato et al. 1994), crenatin was shown to inhibit peroxidase- 
catalysed IAA oxidation; thus it could be involved in the regulation of endogenous 
auxin content (Kantharaj et al. 1979). Another effect observed in the bean cuttings 
treated with crenatin and crenatin plus IAA was retardation of apical bud growth, 
quite similar to that obtained with IAA treatment. This also points to the possibility 
of increasing endogenous auxin levels in cuttings treated with crenatin. Besides that, 
a swelling of the hypocotyls was observed in cuttings treated with crenatin similarly 
to that showed by IAA-treated cuttings. Also this effect was greater in treatments 
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with crenatin and IAA together. 
The results are in accordance with the Haiss ig 's  thesis (1974) that the type or 

amount  o f  synergists seems to determine whether a cutting initiate roots easily, with 
difficulty or not at all. The results presented here also correlate well  with the higher 
rate o f  the establishment in vitro of  buds fTom juvenile plants (Vieitez et  al. 1986) 
that are richer in crenatin (Mato et al. 1994), and thus probably  have a decreased 
ability to destroy IAA. 

References 

Haissig, B.E.: Influences Of auxins and auxin synergists on adventitious root primordium initiation. - 
New Zeal. J sci. 4:31 !,323, i974 

Haissig, B.E.: Metabolic processes in adventitious rooting of cuttings. - In: Davis, T.D., Haissig, 
B.E., Sankhla, N. (ed.): Adventitious Root Formation in Cuttings. Pp. 11-28. Diosc~rides Press, 
Portland 1986. 

Kantharaj, G.R., Mahadevan, S., Padmanaban, G.: Early biochemical events during adventitious root 
initiation on the hypocotyl ofPhaseolus vulgaris. - Phytochemistry 18: 383-387, 1979. 

Mato, M.C., M6ndez, J., Vfizquez, A.: Polyphenolic auxin protectors in buds of juvenile and adult 
chestnut. - Physiol. Plant. 91: 23-26, 1994. 

Vfizquez, A., Mato, M.C.: Effects of hydroxy-benzaldehydes on rooting and indole-3-aeefic 
ar activity in bean cuttings. - Physiol. Plant. 83: 597-600, 199 I. 

Vieitez, A.M., Vieitez, M.L., Vieitez, E.: Chestnut (Castanea spp.) - In: Bajaj, Y.P.S. (ed.): 
Bioter in Agriculture and Forestry. Trees I. Pp. 393-414. Springer-Verlag, Berlin - 
Heidelberg - Tokyo 1986. 

631 


