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Kernel yield loss In Mediterranean stone pine cones
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Context.

The economic relevance of Pinus pinea L. in Mediterranean forests Is based on the collection of
Its edible pine nuts kernels, a nut with high demand on gourmet market (retail price >100
€/kg). As main marketed forest product from stone pine forest Iin the Mediterranean, fully
compatible with other uses and ecosystems services It gives higher revenues than timber or any
other market forest good.

But recently, a severe loss of kernel-per-cone yield has been reported by processing industries in
all countries from Portugal to Lebanon: up to half of seeds within the cones are empty.
Additionally, cone pickers have been observing on the tress a high percentage of conelets
aborted before ripening, reducing the final number of harvested cones. The recent and
coincident appearance of both phenomena has coined the common name Dry Cone Syndrome
(DCS), suggesting a possible common cause. Since 2012, awareness has grown about the
emergence of DCS all over the Mediterranean, after first alarms from Italy ten years ago.

DCS is considered a serious threat for pine nut production, an activity essential for the
economic sustainability of Mediterranean pine forests and the value chain (>100 M€/yr).

Methods. In order to assess the impact of DCS on the pine nut sector in Spain, Portugal and Lebanon, in 2014 first
surveys of cone processing industries had produced a short dataset, now updated and enlarged,.

Results.

Some of the data from cone processors for pine nut yield were expressed In pine nut yield (in shell) per cone weight, others in kernels per cone weight.
From Lebanon, only percentages of empty seeds were reported. All time series have confirmed a drop In the pine nut yield per cone weight, generalised
since 2011 - Before 2009, the seed-per-cone-weight ratio had been nearly constant, 16-18%.

- In cones harvested Iin winter 2010/11, for the first time some lots from Spain rendered less than 10% cone weight in pine nuts.
- Since then, former threshold 15% hasn’t been reached any more (fig. 2).

Kernel per cone weight yield dropped from stable 3.5-4.4% until 2007 to less than 3% since 2012 (fig. 3). Laboratory analyses have shown that the
reason In an increase In percentage of empty or damaged seeds, from values less than 10% before the DCS, up to currently 35-50% In Spain and
Portugal the same as in Lebanon (fig. 4).
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Figure 2. Annual range and average of pine nut yields in  Figure 3. Annual range and average of pine nut kernel Figure 4. Annual range and average percentage of empty
Pinus pinea cones from Spain and Portugal vields in Pinus pinea cones from Spain and Portugal seeds in Pinus pinea cones from Central (green) and
[kg seed in shell per kg cones, n 3-6 per year; [kg kernel per kg cones, n 1-8 per year]. South Lebanon (red) [n 16-23 per year].

2015/2016 1 preliminary value].

Conclusions.

This results, together with published data and verbal reports gathered from colleagues in the FAO/CIHEAM Research Network on Nuts,
reflect the spread and prevalence of DCS over Mediterranean countries (fig.1). The observed damages are plainly compatible with
damages caused by the exotic Iinvasive seed-feeding bug Leptoglossus occidentalis, introduced two decades ago In Italy and spread during
early 215 century all over Europe and the Mediterranean.

Together with the shortage of harvested cones due to massive conelet abortions, the economic relevance of this syndrome is overwhelming:
Formerly, 1 kg of kernel were obtained from 25 kg cones (4%0), now about 40 kg cones are necessary for yielding the same amount of
kernels (2.5%). Moreover, shortage has nearly doubled prices paid to forest owners for cones, hence profitability of cone processing Is
Jeopardised seriously. The pine nut value chain will face a very difficult situation if DCS persists.
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