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    Abstract
A study was conducted between 1998 and 2002 to investigate the impact of different durations of irrigation and fertigation upon vine performance, fruit composition, and water relations of Concord and Niagara (Vitis labruscana) grapes in the Niagara Peninsula in Ontario and to quantify the degree of water stress that vineyards in the region typically experience. The six Concord treatments were a nonirrigated control, irrigation from budburst to veraison, and four fertigation treatments which applied 80 kg N/ha as urea. The nine Niagara treatments were a nonirrigated control, two irrigated treatments (ceasing at veraison and harvest, respectively), and six fertigation treatments of various durations. The modified FAO Penman-Monteith evapotranspiration formula was used in the final season to calculate water budgets and schedule irrigations. Transpiration rate and soil moisture data suggested that water stress was present in these vineyard blocks in 3 of 5 years of the study. The small transpiration differences between control and irrigated or fertigated treatments may have been due to early season irrigation increases in canopy size that led to later season water stress. Irrigation and fertigation led to enhanced berry set, larger berry size, increased vine size, and small increases in yield. Slight yield increases (~10% in Concord; 29% in Niagara) in irrigated and fertigated treatments were attributable to increased cluster numbers, cluster weights, and berry weights. In most seasons, yield increases were accompanied by small decreases in soluble solids (1.5 to 3.0 Brix) and methyl anthranilate concentrations. Timing of fertilizer application did not play a major role in any of these attributes. Use of the Penman-Monteith for irrigation scheduling needs to be evaluated over several seasons and validated using both plant and soil moisture monitoring.

	methyl anthranilate
	transpiration
	
        Vitis labruscana
      
	volatile esters
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