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Abstract

Dry matter concentration (DM%) of the fruit is a primary indicator of quality for kiwifruit
(Actinidia spp.), lower levels being associated with inferior tasting fruit. Carbohydrates and
particularly starch, are the main component of dry matter in the fruit of Actinidia spp. In
plants, N fertilisation can reduce carbohydrate levels and increase succulence. Therefore high
levels of N fertilisation could reduce fruit DM% by reducing its dry matter accumulation and
increasing its water content. High rates of N fertiliser applied to kiwifruit vines (A. deliciosa)
over four seasons tended to produce larger fruit (5% heavier on average over the four seasons)
mainly due to increased water content with less effect on total dry matter contents.
Consequently DM% was reduced from an average over the four seasons of 16.1% in the
unfertilised (control vines) to 15.6% in fruit from the N fertilised vines. However, vegetative
vigour in terms of the weight of shoots was increased by up to 150% by N fertiliser.
Biostimulants applied as foliar sprays and surplus water supplied to the soil appeared to alter
the balance between dry matter and water accumulation in the fruit in a similar way to soil-
applied N fertiliser. It is concluded that increases in fruit size induced by N fertilisation,
biostimulants, surplus water, and even girdling are at least partly due to the creation of
increased hydraulic gradients between the vine and fruit leading to increased water uptake by
the fruit. Other effects on fruit of high rates of soil-applied N fertiliser included reduced
ascorbic acid, oxalate, and epidermal phenolics. Reductions in levels of these compounds and
the generally increased succulence of N fertilised vines may increase the susceptibility of the
vines to pests and diseases. In contrast to soil-applied N, foliar sprays of N applied during
early fruit development stages increased fruit growth with no apparent effect on vegetative
vigour. Aqueous solutions (1% w/v) of both urea and potassium nitrate were effective forms
of N for foliar application and could increase fruit fresh weight by between 6 and 10%
depending on the season and number of applications. It is estimated that the use of foliar-
applied N during early fruit development could represent an increase in crop value of between
$3600 and $15,000 per hectare depending on size and yield. Foliar-applied N shows promise
as an alternative way to manage the N nutrition of kiwifruit with favourable effects on fruit
quality since dry matter accumulation in fruit tended to increase proportionately with
increased water uptake. Foliar application of N can also avoid some of the adverse

environmental effects associated with the soil application of soluble N fertilisers.
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low nitrogen (nil N fertiliser) treatment
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low nitrogen plus foliar urea treatment (Chapter 7)
moderate rates of N fertiliser treatment (Chapter 7)
moderate rates of N fertiliser plus foliar urea treatment (Chapter 7)
nitrogen
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nitrate
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photosynthesis

soluble solids content

soluble solids as percentage of DM%
soil organic matter

surplus water treatment (Chapter 8)
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un-watered (control) treatment (Chapter 8)
water

fruit water potential

leaf water potential

osmotic potential

vine water potential
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