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The Symposium was held at the NH Malaga Hotel in the picturesque city of Malaga
in the South of Spain next to the Mediterranean Sea. At the symposium a total of 48
oral papers and 30 posters were presented over 3 days. In mainland Spain, currently
around 95% of the commercially cultivated area is occupied by the cultivars Tommy
Atkins, Osteen, Kent and Keitt, with Osteen the most important with over 75% of the
total planted area (5000 ha). Average yields for the area are around 18 tons/ha.

Malaga city Symposium venue, NH Malaga Hotel

The first two sessions were focused on different world markets and production in
countries. A lot of interest was shown in the fresh-cut mango market which shows
strong growth and great potential in the USA, UK, Netherlands, Spain, and Italy. The
demand includes big (>500gq) fibreless, strict quality-controlled fruit in a perfect stage
of maturity, especially the cultivars Keitt and R2E2.

Leonardo Ortega talked about the US mango trends and the National Mango Board,
an organization focused on increasing awareness and consumption of fresh
mangoes in the US. Since 2005 to 2022, the per capita availability of mangoes in the
U.S. has increased from 1.88 to 3.76 Ib. per person (100% increase) and the overall
import volume of fresh mangoes in the U.S. has also increased significantly from
260,841.9 to 574,782.7 t representing an increase of 120%. Mango retail sales have
increased from $109 to $302 per store per week; and the volume-per store-per week
has increased from 132 to 251 units of whole mangoes. As the average percentage
of household aware of advertising and promotions has increased from 6.7 to 17.3%,
market penetration (households buying in a two-week period) and market intensity
(mangoes per buying occasion) have increased from 14.1 to 27.7% and from 2.83 to
3.45 whole mangoes per household in a two-week period respectively since 2013.

The crop management sessions included talks on high density plantings in Australia,
how crop loads effect fruit mineral status and susceptibility to internal disorders as



well as understanding the practical applications of vegetative growth and
development of the mango tree canopy. This presentation covered key

elements that underpin production in mango orchards such as crop load, tree size
and vigour, canopy architecture, light interception and distribution, harvest efficiency,
economics, and genetics.

lan Bally also talked about the adoption of intensive mango practices and the use of
Agri-technologies in Australia, These cutting-edge projects incorporate an integrated
research, development and extension structure, with objectives to 1) Investigate and
progress the knowledge and understanding of increased mango orchard
intensification methods and technologies, with goals to improve orchard efficiency,
productivity and profitability and 2) Communicate, demonstrate and extend these
latest findings and recommendations to support mango industry stakeholders

to make informed decisions which improve their management practices. This
strategy known as 'Farmer Participatory Research' harnesses the farmers practical
experience and expertise, to improve the value of innovative technologies and
improved practices, which then facilitates greater industry adoption.

The second day started with the breeding section with the keynote speaker Dr. Yuval
Cohen from lIsrael talking about breeding mangoes for quality traits. The ideal fruit
qualities in Israel includes a red or red on yellow external color, no fiber, sweet taste,
gentle aroma, regular and symmetric shape, small stone, and around 500 — 600 g.
To date no new mango cultivars has been released out of Isreal.

Dr lan Bally presented on the breeding program in Australia, and they have just
released 3 new, early season cultivars namely: ‘Yes!’, ‘Ah-hal’ and ‘Now!".

Australian Mango Production

Sub-tropical and tropical dry climates Queensland, Northern Territory and
Western Australia

Harvest between mid-September and late-March

Australian production

« 1,500,000 trees

* 16,756 ha

« 50 to 85,000 tons

+ $167- $200 MAUD
» 86% fresh domestic
« 9% fresh export

» 5% processing

Australian Mango Varieties

R2E2 B74 Calypso

NMBP 1243 (Yes!) NMBP-1201 (Ah-Hal) NMBP-4069 (Now!)
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Sergio R. Marquez-Berber from Mexico talked about local mango cultivars with
Ataulfo being the main cultivar planted since 2009, due to its greater acceptance in
Mexico and for export because of its small size, rich flavour, and creamy texture. In
2021, it was cultivated in over 31% of the area with mango in Mexico. In recent
years, there has been a growing trend towards organic and sustainable mango
production in Mexico, as consumers and producers alike prioritize environmental and
social responsibility.

The following sessions focused on germplasm and diversity with different Mangifera
species being grafted and bred to hopefully develop superior cultivars with higher
disease resistance as well as better colour and taste, this work was presented by
Norris Ledesma.

Disease resistance:

Kasturi has been reported as
resistant to the attack of the
oriental fruit fly, Bactrocera
dorsalis (Diptera: Tephritidae)
(Grant et al., 2017).

8 M. casturi blooms and fruit are
h  tolerant of anthracnose but it can
be susceptible to powdery
mildew, problems commonly
found with'many M. indica

cultivar.
Thailand. Tragically, it has been declared to be extinct in the wild on

the IUCN Red List of Threatened Species. (Ledesma, et al., 2018).

Trees grown in Florida have been
reported that do not flower
Breeding: consistently (dyala et al., 2013).
Grafting
M. Casturi has been used in
breeding to improve mangos

"M Kasturi trees grafted successfully on
and produce new hybrids g q o * M. Indica *Turpentine’

with reduced susceptibility = * M. rubrepetala:
to disease, that will naturally )
flower in the tropics with no
induction and produce good
quality and marketable fruit.

Trees have been producing fruit
A consistently for the past five years,
= and the trees are considerably smaller
¢ "'. and easer to control.
* M. Casturi
(Ledesma, et al.,2015). ! "¢ M. zeylanica

¢ And using same species as
interstock




Genomics was also presented in this session focusing mainly on identifying key
genes controlling certain preferred traits in mango fruit including flesh colour, sensory
preferences, and the cause of polyembryony.

Stanley Freeman presented on mango malformation and the management of the
disease. Conidia are the primary source of inoculum, dispersed from mature
malformed panicles that disseminate passively in the air. Apical and lateral buds
serve as the infection sites where conidia land, germinate and penetrate via host
tissues. F. Mangifera interaction with mango tissue is mainly epiphytic. Mycelial
growth occurs between protected buds and flower organs and usually does not
survive in exposed organs. Specific interactions of mycelia with stamens, gynoecium
and penetration into aborting carpels, allow survival of the pathogen on developing
malformed panicles. Colonization and subsequent plant infection is not systemic as
the pathogen was not detected within the vasculature between bud nodes, cannot
infect roots or survive in soil. Due to the airborne nature of disease and local
infection, a conceivable method for management suggests protection of buds from
external conidia, disseminating from infected panicles. Fungicide dip-treatment of
infected budwood reduced inoculum density but did not cure infected material.
Timely application of selected fungicides (prochloraz) in infected orchards
demonstrated that disease severity can be reduced under field conditions.
Furthermore, sanitation by removal of infected panicles is paramount for reducing
inoculum density.

Miguel Barcelo-Anguiano presented on Anatomical differences in floral organs
between diploids and autotetraploids of Kensington Pride mango. During the spring
of 2021, self and cross hand pollinations were performed using mango trees
belonging to diploid and autotetraploid genotypes of 'Kensington Pride'. Pollen tube
growth in both ploidies was monitored in vitro and in vivo through fluorescent
microscopy methods. Additionally, we evaluated the size of the vascular elements of
the xylem and the phloem in the female gynoecium, comparing the style and the
ovary tissues. Our results revealed that flowers from autotetraploid genotypes were
generally larger than those from diploids. Pollen grains and pollen tubes from
autotetraploids were also wider, and the pollen walls thicker. However, pollen tube
arrival to the ovary was similar in self and cross pollinations between ploidies. The
vascular elements of the xylem and the phloem were also larger in tetraploids, and
both ploidies showed larger vascular elements in the pistil compared with the ovary,
with much shorter elements. The general size increase related with ploidy is
consistent in autotetraploid genotypes of mango. This gigas size effect was
maintained in the pollen tubes, which putatively contain haploid and diploid sperm
cells in pollen from diploids and tetraploids, respectively. The pistil of mango does
not discriminate between genotypes that only differ in chromosome numbers,
allowing the arrival of pollen tubes to the ovule and therefore hybridization between
ploidies.

The last session included talks on harvesting, postharvest and stress, some
interesting talks were given on the role of bio stimulants in fertilization of mangoes as
well as advances in orchard irrigation technology and theory and its application in
mango orchards.



Italo Herbert Lucena Cavalcante presented on the role of bioestimulants in
fertilization of mangoes. The presentation was in Spanish but here is a couple of
slides from his presentation.

Poster session: The following posters were presented at the symposium.


















A field trip was organised on the last day of the symposium. Firstly, Trops was
visited. Trops is a producers organisation specialising in the production and
marketing of mangoes and avocados, currently comprising more than 3000
associated farmers, representing 55% of the mango sector in Spain.

Trops packhouse and offices

The delegates also visited the IHSM: Subtropical and Mediterranean
Hortofruticulture Institute “La Mayora” where the first mango trees in Spain were
planted in 1978. At present the outdoor mango variety plot contains the varieties
Irwin, Keitt, Kent, Sensation, and Ataulfo all grafted onto the rootstock Gomera.
Unfortunately, only ‘Keitt’ fruit was still on the trees due to the severe heat wave in
Europe in their summer causing their season to be as much as 4-5 weeks earlier
than usual.

‘Keitt’ orchard Ripe ‘Keitt’ fruit on the tree

In the surrounding areas (farms) mangoes are mostly planted on the severe slopes
making use of terraces with the flatter better soils being utilized for avocado
production.






Mango and Avocado Nursery — Southern Spain




Fairwell Dinner — Larios Malaga

| would like to thank the organisers in Spain for hosting a very enjoyable and
professional international symposium, and to SAMGA for giving me the opportunity
to attend and build up valuable contacts with people involved in mango production
and research all over the world. The next international symposium will be hosted by
Mexico in 2025.



