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Abstract. Two field trials undertaken in 1999 and 2003 investigated the influence of a range of sugars applied as a root drench at 25, 50, and 
70 g/L (3.4, 6.8, and 10.3 oz/gal) of water on root and shoot growth, chlorophyll fluorescence, photosynthetic rates, and leaf carotenoid and 
chlor phyll concentrations of birch (Betula pendula Roth.). Irrespective of concentration and year, the sugars galactose and rhamnose had no 
signif cant effects on tree growth or leaf photosynthetic properties. Application of the sugar maltose increased shoot and root dry weight in 
the 1999 trial but had no effect in the 2003 trial. Sucrose, fructose, and glucose increased shoot and root dry weight in both 1999 and 2003 
trials; however, growth responses were influenced by the concentration of sugar applied. In many cases, sugar application increased the 
number of new roots formed by week 6 but had no significant effects on the length of existing roots or shoot growth. By week 24, increases 
in both root and shoot growth were recorded. Sugar feeding at 25 g/L (3.4 oz/gal) of water had no significant effect on leaf chlorophyll flu-
orescence, photosynthetic rates, or carotenoid and chlorophyll concentrations; however, sugar feeding at 50 and 75 g/L (6.8 and 10.3 oz/
gal) of water reduced these values by week 6. At the cessation of the experiment, maximal increase in root and shoot growth was associ-
ated with a root drench of sucrose at a concentration of 70 g/L (10.3 oz/gal) of water in both 1999 and 2003 trials. Lower mortality rates 
recorded in sugar-treated trees indicate applications of sugars  would aid in the survival of young birch trees following transplanting. 
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Abstract. The effects of auxins and leaf size on the rooting of juvenile, single-node leafy stem cuttings of Enantia chlorantha Oliv. were investi-
gated. Percentage survival of the cuttings differed among the auxins, their levels, and cutting leaf sizes. Half-leaf cuttings had the highest mean 
percentage survival of 70% under both naphthalene acetic acid (NAA) and the control followed by indole-3-butric acid (IBA) (60%) and the 
combination of IBA/NAA with 40% survival. Among full-leaf cuttings, the control treatment and the combination of IBA NAA had a mean 
percentage survival of 100%, followed by IBA with 80% and NAA with 40%. Callusing of cutting was also affected by the different auxin 
treatments. Among the auxins and under full-leaf cuttings, the combination of IBA/NAA had the highest mean percentage of callused cut-
tings of 100%, followed by the control with 90%, while NAA had 40%. Callusing among the half-leaf cuttings was highest under the control 
and NAA (70%), while the lowest mean value of 30% was obtained under NAA. Rooting among the cuttings was affected by the IBA treat-
ment only. Full-leaf cuttings treated with IBA at 50 ppm and the control treatment gave the highest percentage of rooted cuttings of 10% each. 
Auxin type, auxin concentration, leaf size, interaction between auxin type and concentration, interaction between auxin type and leaf size, and 
interaction between auxin concentration and leaf size had no significant effect on the percentage rooting of cuttings. Better survival and root-
ing rates under the control treatment, compared to those treated with rooting hormones at higher conce trations, imply that E. chlorantha can 
be propagated vegetatively at reduced cost, thus ensuring that this technology can be adopted with minimum capital to yield expected results.
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Abstract. The effect of irrigation on the growth of containergrown oaks was investigated over a 4-year period. Quercus lobata, Q. agrifolia, and 
Q. douglasii were irrigated at three levels of reference evapotranspiration (0, 0.25, and 0.5 ET0) after being established for 1 year at the University
of California Bay Area Research and Extension Center in Santa Clara, California, U.S. Although no significant differences were found in trunk
diameter growth for irrigation treatments after 4 years, growth of Q. agrifolia was significantly greater than Q. lobata and Q. douglasii. Root mass,
shoot mass, and root distribution were measured for Q. agrifolia, and mean shoot:root ratio was found to be 2.6 to 1. Many roots of Q. agrifolia were
found to develop with a stronger vertical than horizontal orientation, and root distribution was not significantly affected by irrigation treatments.
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ous tree conditions found using a windshield survey in developed sample areas far exceeded those found in undeveloped sample areas.
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