RESULTS FROM TWO TRIALS
PERFORMED WITH A
1-METHYLCYCLOPROPENE
TREE SPRAY APPLICATION
DURING THE 2022 SEASON

Kruger, F.J., Volschenk, G.0. and Volschenk, E.

Lowveld Postharvest Services
PO Box 4001, Mbombela 1200, SOUTH AFRICA

fikruger58@gmail.com

ABSTRACT

This report deals with the second year of trials performed with a 1-methylcyclopropene (1-MCP) tree spray
application (Harvista, Agrofresh). One trial each was performed in, respectively, a low altitude ‘Maluma Hass’
orchard and a high altitude ‘Hass’ orchard. The results firstly confirmed the previous year’s findings that the
application effectively slows down the postharvest ripening of avocado fruit. There were again indications that
the product may possibly be used at a lower rate than is registered for apples. It was further confirmed that the
effects of the 1-MCP fade as the period from application to harvest increases. In contrast with present and past
trials conducted in low altitude orchards (£ 700 metre above sea level), we found the 1-MCP spray to result in
larger fruit when applied to the late season high altitude 'Hass’ orchard (+ 1 500 metre above sea level). It is

foreseen that the spray will ultimately be used for more than just the presently studied applications.

INTRODUCTION

Previous trials have shown that a 1-methylcyclopro-

pene (1-MCP) tree spray (Harvista, Agrofresh) slows

down the postharvest ripening of avocado fruit (Kru-
ger et al., 2022). It was also found that the period
from spraying to harvest influences the intensity of

the postharvest ripening inhibition effect and that a

lower application rate than that registered for apples

may possibly be used on avocados.

The present report deals with two trials that were
performed during the 2022 season. The first was
done in a low altitude (early season) ‘Maluma Hass’
orchard and the second in a high altitude (late sea-
son) ‘Hass’ orchard.

The aims were:

1) to confirm the previously recorded postharvest
ripening inhibition effects,

2) to establish whether a fruit enlargement effect
similar to that described for apples may be
attained on avocado fruit and,

3) to determine whether grey pulp is inhibited to
the same extent as with the postharvest 1-MCP
formulation (SmartFresh, Agrofresh).

MATERIALS AND METHODS
Early season, low altitude, *‘Maluma Hass’ trial
This trial was conducted in a low altitude ‘Maluma

Hass’ orchard (£ 700 metre above sea level) in the
Mooketsi area. ‘Maluma’ has a high metabolic rate
and ripens satisfactory during the early season.

Three application rates; namely 0, 50 and 150 g
ai/ha, were applied during the third week of Decem-
ber 2021. Each treatment comprised of five repli-
cates consisting of three trees each.

Forty fruit per replicate were sampled after five
weeks and then at three-week intervals (8, 11 and
14 weeks after spraying) thereafter. Twenty of the
fruit were directly ripened, while the remaining 20
fruit were stored for three weeks at 5 °C before being
ripened at 20 °C.

The mass and period required to reach the ready
to eat stage was established for each fruit after which
it was dissected and the incidence and intensity of
physiological and pathological disorders determined.

High altitude, late season, 'Hass' trial
This trial was conducted in a high altitude (£1 500
metre above sea level) ‘Hass’ orchard in the Magoe-
baskloof area. ‘Hass’ orchards established at this al-
titude are highly productive but mature later than
those found at lower altitudes.

Three application rates (0, 50 and 150 g ai/ha)
were applied during the third week of June 2022 and
each treatment again comprised of five replicates
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containing three trees each. In this case, however,
the first fruit were sampled three weeks after spray-
ing and then at three-week intervals (6, 9 and 12
weeks) thereafter. During the first three sampling
dates, 20 fruit were sampled per replicate. Ten of
these were directly ripened and the remaining 10
stored for one month at 6 °C before being ripened at
20 °C. On the last sampling date (twelve weeks after
spraying) all remaining fruit were harvested. Half of
these (52-240 fruit per replicate) were directly rip-
ened while the other half were stored for one month
at 6 °C before being ripened at 20 °C.

The mean number of days required to reach the
ready to eat stage and the mass and quality of the
fruit were then measured.

RESULTS

Low altitude, early season, ‘Maluma Hass' trial
The ripening results of the directly ripened fruit are
shown in Tables 1-4. The number of days for the
first control fruit to reach the ready to eat stage de-
creased as the fruit matured. This was also the case
with the 1-MCP treated fruit, but the reductions in
threshold periods and ranges were also influenced
by the application rate and the length of the period
between the 1-MCP application and sampling.

The ripening results of the stored fruit are shown
in Tables 5-8. From the first harvest date onwards,
the control samples contained fruit that were already
ripe upon removal from cool storage (thus represent-
ing soft landings). The threshold periods and ranges
were again dose dependent and steadily decreased
as the period from spraying to sampling increased.

No fruit size differences occurred between the
treatments.

The quality of the fruit was excellent, and the in-
cidences of physiological and pathological disorders
were negligible.

High altitude, late season, ‘Hass’ trial

The ripening results of the directly ripened fruit are
shown in Tables 9-12. From the results it may de-
duced that the number of days for the first control
fruit to reach the ready to eat stage decreased as the
fruit matured. This also applied to the 1-MCP treated
fruit, but the decrease in ripening period was also
influenced by both the application rates as well as the
periods between spraying and sampling. By week 12,
all treatments gave fairly similar results.

The ripening results of the stored fruit are shown
in Tables 13-16. From the first harvest date onwards,
the control samples contained fruit that were already
ripe upon removal from cold storage (thus represent-
ing soft landings). During weeks 3, 6, and 9, there
was a definite dose effect in that the 150 g ai/ha
treatment took longer to ripen than the 50 g ai/ha
treatment. By week 12, however, the effects of the
1-MCP treatments had faded and all the treatments
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contained ripe fruit as from day 1.

The quality of the fruit was again good and the
incidences of physiological and pathological disorders
were negligible.

In contrast with the previous trials conducted in
lower altitude orchards, a fruit size difference was
recorded in this high-altitude block. During the
12-weeks study period, the control treatment gained
mass at a rate of about 6.5 gram per week, while the
1-MCP treatments gained approximately 8.5 gram
per week (Fig. 1). The size increases brought about
by the 1-MCP applications were further discernible
when plotting the size distribution profiles of the
treatments (Fig. 2).

With apples, where the fruit ripen on the branch,
a size increase is attainable when exercising the op-
tion to hang Harvista treated fruit for an extended
period on the tree (Crouch, 2022). In the present
study, we recorded a size increase in the later matur-
ing, high altitude ‘Hass’ orchard when sampling the
treated fruit on the same date as the control fruit. It
is important that these size-related results be viewed
in context of our current hypothesis that the supe-
rior performance of high-altitude orchards in terms
of yield, taste, and reactivity to thinning is related to
the annual energy cycle of the trees (Kruger et al.,
2023).

The above fruit size aspect will be considered
when conducting further studies. Trials will also be
performed in orchards that are more susceptible to
grey pulp. A number of potential phenology-based
manipulations will also be investigated and we fore-
see that the spray may ultimately be used for more
than just the presently studied applications.

Acknowledgements

The authors would like to thank SAAGA for financial
support, ZZ2 for technical assistance, and Mark Pen-
ter of the ARC-TSC for editing the manuscript.

REFERENCES

CROUCH, I. 2022. SmartFresh: The story of the
first 1-MCP ethylene inhibitor in South Africa.
Guest speaker presentation to final year students,
Department of Horticulture, Stellenbosch
University.

KRUGER, FJ., VOLCHENK, G.0. & VOLSCHENK,
E. 2022. First trials aimed at establishing the
commercial potential of a 1-methylcyclopropene
tree spray formulation (Harvista; Agrofresh) on
avocado fruit. SAAGA Yearb. 45: 105-24.

KRUGER, F.J., VOLCHENK, G.0. & VOLSCHENK, E.
2023. Pre- and postharvest studies to increase the
profitability of ‘Hass’. Presentation at the SAAGA
Research Symposium held on 16 February 2023 in
Tzaneen. https://avocado.co.za/saaga-research-
symposium-2023/saaga-research-symposium-
2023-session-3.

17

s

y

.
b




ons gekonsentreerde
formulasie wérk

# AGRIMEC® Gold is die enigste waterbasis en viermaal gekonsentreerde
abamektien formulasie op die mark

# Die unieke formulasie het 'n verlaagde koolstofspoor en dus minder impak
op die omgewing

W Bied onmiddelike beskerming teen vreetskade maar is veilig vir natuurlike vyande

AGRIMECP® Gold. Die slim keuse.

LA T

& SmartFarm R |
Inspired . b ' o "'-""m}?ﬁa._” -~

s g
D JAgrimec'Gold BRL)

‘2 at "N
NSNS

LEES DIE ETIKET VIR VOLLE BESONDERHEDE.
AGRIMEC® Gold bevat abamektien 84 g/l (Reg. nr. L9235, Wet nr, 36 van 1947), SKADELIK. =~

AGRIMEC® Gold is die i van ‘n

Syngenta Suid-Afrika (Edms) Beperk, Privaatsak X60, Halfway House, 1685. Tel. (011) 541 4000. www.syngenta.co.za
© Syngenta’ Ag, 2000, Kopiereg op hierdie dokument word voorbehou. Alle ongemagtigde reproduksie word verbied.

v [© $ @SyngentasA




19

sasA|eue Ajienb
Agq pamoj|oj 'papJodad uay) sem poliad Buiuadil ayl ‘payseas sem abeis jea 03 Apead aul [13UN D, 0Z 1B pauadil Aj3dadip Ja3jeaday) aleam Jind) ayl 19ie| saam aAy pajdwes
pue 1z0z Jaqwaldaq Jo ¥2am pdiy) ayl buinp sajed uopeddde omy 18 Aeads 2243 dDW-T 243 Yum padedds aiam jeyl 3INJj OPERIOAR ,BUIN|R, JO Sa|yoid Buluadry :T ajqelL

SOUTH AFRICAN AVOCADO GROWERS' ASSOCIATION YEARBOOK 46, 2023



SOUTH AFRICAN AVOCADO GROWERS' ASSOCIATION YEARBOOK 46, 2023

sasA|eue Ajljenb
Aq pamoj|oj ‘paplodad uayl sem pouad Buluadu ayy ‘payoseal sem abels 1ea 03 Apead ayl [1Iun D, 07 18 pauadll A|oadip Jaljeadayl aJam 1ind) syl Ueje| sx@am jybia pajdwes o
pue Tz0z Jaquwadaqg Jo 32am pdiyl ay3 Bunnp saies uonedidde omy 1e Aedds 3211 dDW-T 24l Yum paieids asam 3YJ JNJJ OPRIOAR ,BWN|RlY, JO Sa|yoid Bujuadry iz 2jqeL (o}



21

sash|eue
Ajjenb Ag pamojjo) ‘papdodad uayi sem pouad Buluadu syl payoeas sem abels jea 0] Apead Byl |1IUN D, 0Z 18 pauadil A30adip Ja)jeaday] adam Jind) Byl U91e| S)yaam USAI|D
pajdwes pue Tz0g Jaquiadaqg Jo »aam pdiyl ay3 buunp sajes uoiedidde om) 1e Aeids 2341 dDIW-T 2U3 UM padesds aiam JBU] 1INy OPEI0OAR BWN|E, JO Sa|yold Buuadry :g a|qel

SOUTH AFRICAN AVOCADO GROWERS' ASSOCIATION YEARBOOK 46, 2023



HFR Transport is proud to be an industry leader in refrigerated
transport and logistics solutions. Our commitment to our ethos of
being honest, focused and reliable in all aspects of our business
keep us moving forward as we establish and maintain successful
relationships with our customers, employees and service
providers.

REFRIGERATED

We pride ourselves on constantly innovating to ensure customer A I wada y s a h edaq d =

satisfaction. In addition to our 30-pallet, high cube trucks and
CHOOSE HFR

trailers, we also added rigid trucks with a carrying capacity of 14

ton / 16 pallets to our fleet to service the diverse needs of all our
SERVICE DELIVERY

customers.
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HFR TRANSPORT
PROUDLY NAVIGATES THE
LONG ROADS THROUGHOUT

SOUTH AFRICA, NAMIBIA
BOTSWANA,

DRC, ZAMBIA,
ZIMBABWE, MALAWI,
MOZAMBIQUE, SWAZILAND
AND LESOTHO.

While refrigerated cargo is our main focus, we
also safely and successfully transport dry and
valuable loads. If it fits on a pallet, it can fit
onto our trucks!

Our highly skilled and expertly trained workforce
combined with our in-house maintenance program,
dedicated operations team and 24 /7 tracking division
solidly places us among the industry leaders in the
logistics and transport industry.

-

e .._.’ i
+27 (0)11 306 6000 | www.hfr.co.za < ~ C.R
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PRODUCTION PERFORMANCE

|_eola® grafted with Hass and tested across several locations in South Africa, California and Peru has delivered high yields and boasted excellent
tree health, makingita good candidate for any new and replant developments.

Leola® grafted to other leading commercial cultivars has also demonstrated competitive or superior yields when compared to other industry
standard clonal rootstocks. Good tolerance to Phytophthora cinnamomi hasalso been demonstrated when Leola®is planted ininfested sails.

{9 HASS ON LEOLA® - PERFORMANCE IN SOUTH AFRICA

CUMULATIVE HASS YIELD OF THREE FORMAL TRIALS CONDUCTED IN SOUTH AFRICA UNDER VARYING GROWING CONDITIONS
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make a major contribution to the avocado world by delivering good and consistent yields
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Figure 1: Mean mass gain of ‘Hass’ avocado fruit from a high-altitude orchard that was sprayed with the 1-MCP tree
spray during the third week of June 2022 and then sampled at three-week intervals over a twelve-week period. The sam-
ple size of the first three dates was 10 fruit per replicate. All remaining fruit were removed on week 12 and the sample
sizes varied between 52 and 240 fruit per replicate. (The vertical bars represent the standard errors of the mean values.)
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Figure 2: Count profiles of 'Hass' avocado fruit from a high-altitude 'Hass’ orchard that was sprayed with the 1-MCP tree
spray during the third week of June 2022 and sampled twelve weeks later.
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