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The phenotypic values of each population for the three types of cracking were well adapted to the Gaussian family since no outliers were detected. The
coefficient of variation ranged from 0.8% to 27.0%, as well as from 0.5% to 20.9% for SE and FS cracking, and from 0.2% to 12.9% for PE cracking. The lowest
CV was measured within the RG population (from 5.4% to 12.9% for SE, FS and PE cracking), and the highest values were observed in the RL population (from

26.5% to 27.0% for SE, FS and PE cracking). Regarding the non-conformity to Gaussian distribution, two types of models (linear and log-transformed) were
used. Similar results were obtained for both models, except for FS cracking, where only the Gaussian model was able to generate a fit of the data ( Fig. S2).
We detected QTLs for each type of cracking on LG2, LG4, and LG6, but the position of these QTLs was not consistent across years for each type of cracking.

These polymorphisms explained some of the variability of cracking and would explain the lack of consistency among years. Our results also showed the
presence of QTLs on LG2 and LG4 for the three types of cracking for both linear and log-transformed data. Interestingly, on LG2, a similar position was

reported in a North American population 53 (Fig. 3) but, more specifically, the QTL on LG2 detected in that study was very stable between years, with high
PVE values of 24.7% and 20.2% for SE and FS cracking, respectively, as compared to 13.9% and 7.7% for the QTLs reported in our study. This position was
also stable within year, with maximum PVE values ranging between 15.5% and 21.1% and 12.2% and 16.2% for SE and FS cracking, respectively. Also, in

agreement with our results, the two major QTLs on LG2 were relatively stable, with PVE values of 14.3% and 6.3% for SE and FS cracking, respectively. Two
QTLs (Qfct.LG2.1 and Qfct.LG2.4) were detected by Carra et al., on LG2 at the same position as in our study, with PVE values ranging between 14.3% and

17.1%. On LG4, a QTL for the three types of cracking was detected in 2008 and 2009 (in the same position). These QTLs were relatively stable, with
maximum PVE values of 10.4% and 20.8% for SE and FS cracking, respectively.
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Differences in cracking susceptibility between years were shown for both Fercer (Fig. 2 ) and Garnet (Fig. S2 ). In Fercer, cracking was never observed in 2010
and was restricted to the stem and pistillar ends in 2012. Garnet was the most susceptible to cracking, with no fruit cracking in 2010 and stem end cracking

in 2012. The two RIL populations presented similar levels and patterns of cracking, with none cracking in 2010 and 2013 and stem end cracking in 2011
(Table 7 ). Interestingly, each RIL population was characterized by a significant positive correlation between cracking in the stem end and fruit side, while

cracking at the pistillar end correlated negatively with cracking at the fruit side in Garnet but not in Fercer. In order to find out if the three types of cracking in
these RILs were also related to important general fruit quality traits, the following correlations were computed: FF / FW (Fig. 3 A), FF / FW / FF (Fig. 3 B), or PE
/ FS (Fig. 3 C), between traits related to fruit quality and the three types of cracking for each population and year. In Garnet, the percentage of water content
did not correlate with cracking at PE nor FS, but was negatively correlated with cracking at SE. However, this correlation was negative in RG (not shown). No

correlation was found between FF, FW, and cracking, neither in Garnet nor in RG, while a positive correlation was observed between FF and cracking at PE. No
significant correlation was found for Fercer. In contrast, a high positive correlation was observed between FW and cracking at PE1 and FS1 in RL (not shown)
while a significant positive correlation was found between FF and cracking at PE and at FS. In addition, a negative correlation was observed between cracking
at SE1 and FS1. These correlations suggest that the SE1 crack was mainly related to the properties of the cell walls and FW while cracking at FS1 was mainly

related to flesh firmness. However, no significant correlation was observed for the three types of cracking at PE1, SE1, and FS1 in Fercer and in RL (not
shown). In fact, in both populations only RW (not shown) displayed a significant negative correlation between cracking and FW while cracking at SE1 and FS1

was not correlated with either FW or FF. 5ec8ef588b
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