Metadata, citation and similar papers at core.ac.uk

Provided by Massey Research Online

Copyright is owned by the Author of the thesis. Permission is given for
a copy to be downloaded by an individual for the purpose of research and
private study only. The thesis may not be reproduced elsewhere without
the permission of the Author.


https://core.ac.uk/display/148643179?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

THE EFFECT OF DEFICIT IRRIGATION ON
WATER RELATIONS, GROWTH, AND
FRUIT QUALITY OF’ BRAEBURN’ APPLES
(Malus domestica BORKH.) GROWING IN
LYSIMETERS

A thesis presented in partial
fulfilment of the requirements for
the degree of
MASTER OF APPLIED SCIENCE
at
MASSEY UNIVERSITY
New Zealand

By
KALPANA POTHAMSHETTY
1997



“O S.S-S-I I S-”

Dedicated to my grandpa



ABSTRACT

This project investigated the feasibility and practicality of using deficit
irrigation (DI) at different times of the growing season on water relations, growth and
fruit quality of ‘Braeburn’ apples grown in lysimeters. Five-year-old trees on MM. 106
rootstock were subjected to three irrigation treatments in a completely randomised
design. The treatments were: Well-watered control (C), deficit irrigated for the entire
season (ED), and deficit irrigated late in the season (LD) from 102 days after full
bloom (DAFB) to harvest.

Both ED and LD trees developed a lower predawn and midday leaf water
potential than C trees. For LD and ED trees towards the end of growing season,
reduction occurred in the photosynthesis (Pn), stomatal conductance (g,), and the rate
of transpiration. The reduction in Pn was caused by stomatal and non-stomatal
factors. Deficit irrigation caused an increase in canopy temperature (T,) and canopy-
air temperature difference (T-T,) in ED and LD. Fruit growth was not affected by DI
although shoot growth and increase in trunk circumference were significantly reduced
under DI. Deficit irrigation also reduced mean fruit weight at harvest as well as return
bloom.

Deficit irrigation increased the concentration of fruit soluble solids and
volatiles, decreased that of N, and did not have any effects on the concentration of P,
Caz+, Mg?*, and K*. The ED and LD treatments resulted in more advanced fruit
maturity based on higher ethylene production and TSS concentration. Firmness was
higher in LD and ED fruit than the C fruit after 12 weeks of storage at 1 °C.

This study showed that water deficit late in the season may be used in apple
production with improved fruit quality in terms of increased TSS, firmness in storage,

and higher volatiles without adversely affecting on fruit size.
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ABBREVIATIONS

A - Surface area of the fruit (m?2)
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late-season deficit (LD) treatments. Vertical bars represent the pooled standard errors

of means based on four replicates per treatment.
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