Irrigation in bulb onions

Tim Lacey, Vegetable Consultancy Services (UK) Ltd.

Factsheet 01/14 projects FV 326 and FV 326a

Field Vegetables

This factsheet draws on HDC projects FV 326 and FV 326a, focusing on the irrigation requirements
of onions on loamy sand and sandy loam soils, on which the majority of onion production is located.

Action points

e Water stress up to egg stage significantly reduces onion
yields and profitability.

e ‘Little and often’ irrigation from bulb initiation to egg
stage is worth prioritising to increase yield and size,
unless the forecast is unsettled.

e Early or late season ‘little and often’ irrigation may increase
yields, but caution is advised to balance against risks.

Background

Dry bulb onions are grown on approximately 9-10,000 ha in
the UK, realising an annual market value of £50-80 million'-2.
Typically, 95% of the crop is cured and stored, with over 60%
being stored for more than 4 months before marketing.

The industry has seen a recent drive for production on light
soils (sandy loams or loamy sands) to improve quality and
aid crop management. Consequently, there is an increasing
emphasis on irrigation with approximately 85% of the UK
production currently irrigated.

Onions have a relatively sparse and shallow root system,
typically with the majority of roots in the top 30cm of soil®.
Unsurprisingly, therefore, onions are quite responsive to

1. lrrigation in onions is vital, with timing of applications being
critical

irrigation, and suffer significantly in drought conditions. On the
other hand, there are increasing concerns in the industry over
large variations in crop maturity and bulb size, high proportions
of misshapes and high levels of latent bacteria and Fusarium
basal rot that are commonly attributed to irrigation practices —
especially over watering. Current estimates suggest that up to
40-50% of the gross stored onion crop could be downgraded
or rejected by retailers due to such defects.

This factsheet aims to clarify the irrigation requirements of
bulb onions in the UK and provide best-practice guidance
to growers to support both their crop production and their
irrigation abstraction licencing.
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2. Excess water late in the season contributes to variable
maturity



Effects of water stress

Restricting irrigation during dry conditions significantly reduces
onion canopy development and promotes early stress bulbing
and crop senescence with consequent severe penalties on
yield and bulb size. Although water stress at any period during
the season has an impact, the period up to bulb initiation
(approx. mid May to early July) is critical since water stress in
this stage limits the development of sufficient foliage to enable
viable bulb production. Field experience suggests that early
season stress can also increase expression of double bulbs
and pink off-types, causing acceptance issues with packers.

Analysis during HDC project FV 326a indicated that relying
solely on rainfall inputs in a typical season to grow onions in
East Anglia could reduce gross farm returns by an average of
around £3,400 per hectare (equivalent to 20 tonnes of yield)
when compared to typical irrigation practice. This would
effectively result in long-term net profits of little more than
zero for rain-fed onion production, highlighting the critical
importance of irrigation to the industry.

Irrigating bulb onions

Bulb onions are responsive to irrigation, but the timing of
applications is critical.

Irrigation requirements in bulb onions can be split into four main
crop growth phases with differing sensitivity to water inputs:

e Establishment — from drilling until 2-3 true leaves (approx.
mid May)

Early-season — from 2-3 true leaves until bulb initiation
(approx. early July)

e Mid-season — from bulb initiation until egg stage (approx.
early August)

e |ate-season - from egg stage until irrigation stop

Irrigation applications during these growth phases are
summarised in Table 1.

Irrigation during the establishment phase

Typically, seed beds are at or near field capacity at drilling and
are therefore unlikely to require irrigation for crop establishment.
However, if the soil is already quite dry at drilling, or if seeds
have been drilled too shallow, or if extremely dry, warm and
windy conditions occur, then limited irrigation applications
(typically 10-15mm) may be required to assist establishment
and enhance pre-emergence herbicide activity.

Alternatively, if soil capping has occurred (eg after heavy
rainfall), re-wetting with irrigation may be required to assist
seedling emergence.

In all cases, applications should be minimal to limit cool shock
from cold water on delicate seedlings and to reduce the risk
of further capping issues.

Irrigation during early-season

Although water stress up to bulb initiation severely reduces
crop potential, there is little advantage in maintaining a very
small soil moisture deficit (SMD) during this crop growth phase
unless particularly dry and warm conditions are experienced.
Optimum irrigation schedules during this period focus on
maintaining the SMD at less than 50% of the available water
content (AWC) in the rooting zone (30cm). Typically, this equates
to 20-25mm applications every 7-14 days, subject to crop
growth stage and weather conditions.

Over-irrigation during this period can lead to excess canopy
development too early in the season, which can lead to
increased bolting if a vernalisation event (eg a cold snap)

occurs. In addition, frequent irrigation early in the season can
promote greater weed establishment.

However, if onion thrip (Thrips tabaci) levels are high (eg during
prolonged dry spells), more frequent irrigations through early
and mid-season significantly help to reduce crop damage.

4. Frequent irrigation significantly reduces onion thrip damage
during prolonged dry periods

Irrigation during mid-season

Irrigation during the middle part of the season, from bulb
initiation in early July to egg stage in early August is critical to
build crop biomass and promote bulb growth. Where practical,
little and often irrigation can be beneficial, rather than the
typical practice of larger doses of 20-25mm every 7-10 days
(ie irrigating at a SMD of 50% of AWC). However, in wetter
seasons, extending irrigation intervals can be beneficial to
allow better use of natural rainfall.
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If ‘little and often’ irrigation is carried out, growers should be Irrigation during late-season
mindful that this practice can increase periods of leaf wetness

with a subsequent greater risk of downy mildew (Peronospora In a typical season, a controlled moisture stress (maintaining
destructor). SMD at between 75% and 25% of AWC) should be allowed

to develop after egg stage, in order to help promote bulbing
and ensure crop maturity. Irrigation should cease when crop
fall-over reaches 50%.

Although more frequent irrigation during the late period and
irrigation later than 50% fall-over will increase bulb size and
yield in most years, there is an increased risk of foliar diseases
(especially downy mildew — Peronospora destructor), delayed
maturity, poor bulb initiation and reduced bulb dry matter
leading to bulb compression in storage. Furthermore, late
irrigation could potentially jeopardise harvesting operations
if additional rainfall is received.

Therefore, more frequent late season irrigation to promote yield
and size should only be considered in a particularly bright and
dry period where bulbing and maturity are progressing naturally.
In extreme circumstances, careful irrigation applications may
be required to assist harvesting.

5. Onions are most responsive to irrigation from bulb initiation to
‘egg’ stage
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6. Stop irrigafing at 50% canopy fall-ov 7. Frequent irrigation after egg stage increases the risk of foliar

dry weather is forecast diseases, especially downy mildew
References
1 Defra (2013) Basic Horticultural Statistics 2013. https:// 3 Brewster, JL (2008) Onions and other Vegetable Alliums,
www.gov.uk/government/publications/basic-horticultural- 2nd Edition. CABI, Wallingford

statistics Accessed 10th December 2013.

2. BOPA (2013) British Onions Crop and Agronomy Report
July 2018. Issue 229. BOPA Lid., Louth, Lincolnshire.

While the Agriculture and Horticulture Development Board, operating through its HDC division, seeks to ensure Horticultural
that the information contained within this document is accurate at the time of printing, no warranty is given in Development
respect thereof and, to the maximum extent permitted by law, the Agriculture and Horticulture Development P

Board accepts no liability for loss, damage or injury howsoever caused (including that caused by negligence) or Company
suffered directly or indirectly in relation to information and opinions contained in or omitted from this document.

© Agriculture and Horticulture Development Board 2012. No part of this publication may be reproduced in any Stonelelgh Park
material form (including by photocopy or storage in any medium by electronic means) or any copy or adaptation Kenilworth

stored, published or distributed (by physical, electronic or other means) without the prior permission in writing of Warwickshire
the Agriculture and Horticulture Development Board, other than by reproduction in an unmodified form for the

sole purpose of use as an information resource when the Agriculture and Horticulture Development Board or the CV8 2TL

HDC is clearly acknowledged as the source, or in accordance with the provisions of the Copyright, Designs and
Patents Act 1988. All rights reserved.

9 T: 024 7669 2051
E: hdc@hdc.org.uk

el Twitter: @HDCtweets
HDC is a division of the ) !
£8.75 Agriculture and Horticulture AHDB / Sarculture & Horticulture
——

Development Board (AHDB). www.hdc.org.uk

where sold






