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‘Rocha’ pear (Pyrus communis L. cv. Rocha)

* Denomination of Protected Origin (DOP) ——— “Pera Rocha do Oeste” ” :

Market /M »

Exclusive cultivar from Portugal appreciated worldwide

v

v
v
v
v

Effect of Naphthaleneacetic acid on restoring ‘Rocha’ pear

ripening under 1-MCP evergreen effect

Q State of the art

Average production: 173 000 tons/year

Main cultivar in Portugal (+ 93% of national pear production) and 4t in Europe

+ 20 foreign markets

60 % of production exported

120 - 130 M€ revenue/year / ____RIPENNG \

-

Long-term storage for postharvest disorders prevention }‘ }‘ }‘ %

v" Until 2011: Cold storage + diphenylamine (DPA)

EVERGREEN EFFECT

\_ v' Until now: Cold storage + 1-methycyclopropene (1-MCP) ﬂ Blocks the natural ripeningj
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1- Methylcycloropene > -—’°
O

Ethyl
Ve 1-MCP is a competitive inhibitor of ethylene action since it binds irreversibly to the ethylene
receptors, preventing ethylene from binding and initiate ripening.

VvV

Ethylene blocking does not allow pear to develop the unique sensorial characteristics, such as
colour, texture, aroma and flavour.

VvV

There is the need for developing strategies to recover ‘Rocha’ pear ripening capacity. ]
)?\}\ Ripening time ) )
T o° h

How to induce
ripening?
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Food Chemistry A

’ .‘i i‘n’ - Volume 317, 1 July 2020, 126407 =
= 2 New
The postharvest ripening of strawberry

fruits induced by abscisic acid and sucrose Auxin-activated MdARF5 induces the expression of ethylene
differs from their in vivo ripening biosynthetic genes to initiate apple fruit ripening

Pengtao Yue' (9, Qian Lu', Zhi Liu®, Tianxing Lv?, Xinyue Li' (), Haidong Bu' (), Weiting Liu', Yaxiu Xu', Hui
Yuan' () and Aide Wang'

H ormones an d Oth er cge of Horticulture, Shenyang Agricultural University, Shenyang 110866, China; *Liaoning Institute of Pomology, Xiongyue 115009, China

chemicals

" ren e »

Scientia Horticulturae Physical treatments with
‘ exogenus ethylene,
temperature, CO,

b

Effects of intermittent warming on aroma-related esters of
1-methyicyclopropene-treated ‘Nanguo' pears during ripening at
room temperature

* The majority of the strategies are based on the application of temperature and exogenus ethylene or both, but demand

high energy consumption.

* Naphthaleneacetic acid (NAA) is a plant hormone belonging to the auxin family, used in agriculture as plant regulator.

* NAA aplication on aples have demonstrated to increase ACC oxidase enzyme activity, responsible for the production of

K ethylene. /
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Sampling
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Skin colour (Hue angle)
(McGuire, 1992) 1
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Firmness using a 5 mm cell probe

Detection by
Flame lonization

u 3
Hydrogen Detector
Flame

Capillary Column

1 Respiration rate /

Total soluble solids (TSS) (Saquet & Almeida, 2017)

Digital refratometer

Ethylene measurement
(Saquet & Almeida, 2017)

> | | > | 1= OdatRTT2 7 d atRT
N\ " =15datRT
Treatment
Application of NAA solution (0.745 mg/mL)
by immersion
(

)

ACC and ACO enzyme extraction (Bulens
etal.,2011)

|

ACC content and ACO activity measured
by ethylene production (Bulens et
al.,2011)
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Figure. 1. A: Total soluble solids (TSS) of pear stored at RT for O, 7 and 15 days; B: Firmness of pear stored at RT for O, 7 and 15 days. C: Hue angle of pear stored at RT for O, 7 and 15 days. CTRL (pear only treated with 1-MCP); 1-MCP + 1-NAA (pears treated with 1-NAA
after 1-MCP application);. Values are means * standard deviation of 6 determinations. Different small letters indicate significant differences at p<0.05 calculated by t-student at each time-point.
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Figure. 2. D: Ethylene production of pear stored at RT for O, 7 and 15 days; E: Respiration of pear stored at RT for O, 7 and 15 days. F: ACO activity of pear stored at RT for O, 7 and 15 days. G: ACC content of pear stored at RT for O, 7 and 15 days. CTRL (pear only treated
with 1-MCP); 1-MCP + 1-NAA (pears treated with 1-NAA after 1-MCP application);. Values are means * standard deviation of 6 determinations. Different small letters indicate significant differences at p<0.05 calculated by t-student at each time-point.
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. Ethylene production and respiration rate are in accordance with the previous results regarding firmness and colour loss. Treatment with NAA \|
signifcantly promoted ethylene production and respiration. |

|

. Ripening induction by the auxin treatment, after 1-MCP, is evident from around 60 % of fruit firmness loss and around 50 % increased |
internal ethylene production. |

|

* ACO enzyme results revealed higher activity after 15 days at RT corroborating the higher ethylene production. ACC content, despite not I
accompanying the profile of ACO activity revealed higher content in NAA treated pear, contributing in some part to the higher ethylene :
production. /

~-------------------------------------------------------’
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*An overall impact on ripening promoted by NAA post-1-MCP is observed, especially on firmness, respiration
rate, ethylene production and ACO activity.

*Despite having the higher content of soluble solids, the other ripening parameters revealed the lower
respiration rate, ethylene production and ACO activity in 1-MCP treated pears, which is in accordance with a
lower firmness and colour loss, since these pears are slower in terms of metabolic activity, thus expressing
reduced ripening rate.

*Exogenous treatment with NAA effectively rebooted the ripening capacity since the values obtained for all the
ripening parameters measured, especially after 15 days at RT are higher than the control. The higher ACO
activity led to a higher ethylene production and respiration rate indicating a higher metabolic activity which is
reflected on higher firmness and colour loss.

*The results provide information regarding how blockage caused by 1-MCP may be circumvented, thus opening
avenues for consistent ripening of ‘Rocha’ pear and other cultivars.

*Further genetic regulatory mechanisms will be studied to better understand the action of this auxin.
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