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Figure 1.- Diverse extension of  sun burning on the up side of sweet 

cherry leaves in La Alberca. Underside faces of leaves did not show any 

burning symptoms 

    A progeny of 150 sweet cherry (Prunus avium L.) genotypes out of Regina x Lapins, grafted on Maxma 14 

rootstock were evaluated for sun burning in La Alberca, Murcia, ES. This plantation is a replication of other four with 

the same plant material placed on Bordeaux and Nîmes (France), Maribor (Slovenia) and East Malling (UK) 

respectively. This progeny has been developed by the INRA (France). Nursery trees were received in La Alberca on 

January, 30, 2013, and planted one day later. At present, trees have been conducted with fertigation.  

     During the first week of September 2014, sun burning on leaves was observed (figure 1). Then, records for 

estimating the extension of leaves burning into each genotype were done (figure 2). Theses records consisted on a 

visual evaluation of sun burn extension inside of each genotype according to five categories: 1(0%), 2(<5%), 

3(<20%), 4(40-60%), and 5(>80%) of affected leaves. Recorded data were analyzed with the Statgraphic 

Centurion XV program for calculating an ANOVA (table 1) according to the model Yij= ɛ + Gi + Rj + GRji, with i= 

1,2,é, 50, and  

R= 1,2,3; where ɛ represents the general average of the trial, G the genotypes and R the replication. A transformed 

random variable ɝ, defined as ɝ = arcsinã(x/100) were used in this ANOVA, being x the percentage of sun burned 

leaves estimated in each genotype. For mean separation, the Duncanôs tests at 95 and 99% were used. No 

significant differences were found between replications, but significant differences between genotypes occurred 

(Table 2). In each significant difference, a positive result means that the first term of the subtraction was more 

susceptible than the second one. On the contrary, a negative result signifies a bigger resistance to burning in the first 

genotype of the subtraction. 

       In order to link prior burning records with climatic conditions, it has been employed climatic data supply by the 

Agrarian Information Service of Murciaôs Region (SIAM). Such data consist on maxima sun radiation, in watt/square 

meter (figure 3), as well as maxima temperature (MT, in ºC), and lower air humidity (Hr, in %). Both, temperature and 

air humidity, were taken each day under a shadow shelter, since July,1, to August, 31, 2014, in La Alberca. This 

period of time corresponds to the hotter and drier summer days occurring in La Alberca. For these days, extreme 

radiation ranged from 900 to 1300 watt/square meter. On the other hand, MT reached 41ºC accompanied by less 

that 15% of Hr, although more frequently MT reached values between 33 and 37ºC, accompanied by Hr ranging 

between 20 and 30 %. No rain occurred during summer of 2014. 

 

Conclusion: 

1. No differences between replications were found,  

2.Segregation of genotypes for burning resistance occurred in La Alberca, Murcia. 

3.It looks like possible to select sweet cherry genotypes well adapted to hot summers climate if irrigation water is 

available. 

Figure 2.- Sun burned leaves were mainly oriented on South and West 

sides in the tree. The older leaves of trees were the most burned.  

-0,78 14 - 49 -0,50 14 �± 88 0,33 11 - 58 -0,44 10 �± 51 -0,3 6 - 124 -0,43 4 - 108 

0,73 11 - 53 -0,56 14 �± 87 0,41 11 - 55 -0,58 10 �± 49 -0,25 6 - 123 -0,39 4 - 107 

0,90 11 - 46 -0,43 14 �± 84 0,73 11 - 53 -0,34 10 �± 45 -0,29 6 - 111 -0,30 4 - 106 

0,72 11 - 39 -0,42 14 �± 82 0,49 11 - 50 -0,34 10 �± 40 -0,38 6 - 109 -0,31 4 - 104 

0,73 11 - 26 -0,49 14 �± 78 0,41 11 - 48 -0,23 10 �± 31 -0,36 6 - 108 -0,30 4 - 102 

0,78 11 - 25 -0,45 14 �± 76 0,38 11 - 47 -0,33 10 �± 30 -0,31 6 - 107 -0,28 4 - 100 

0,85 11 - 22 -0,55 14 �± 75 0,90 11 - 46 -0,31 10 �± 17 -0,23 6 - 104 -0,31 4 - 99 

0,69 11 - 14 -0,50 14 �± 71 0,43 11 - 44 -0,28 10 �± 15 -0,22 6 - 102 -0,42 4 - 96 

Difer Contrast -0,39 14 �± 63 0,49 11 - 42 -0,50 10 �± 11 -0,23 6 - 99 -0,28 4 - 94 

99% -0,49 14 �± 62 0,31 11 - 41 -0,30 9 �± 132 -0,35 6 - 96 -0,35 4 - 88 

test Duncan -0,52 14 �± 61 0,72 11 - 39 -0,46 9 �± 131 -0,27 6 - 88 -0,41 4 - 87 

-0,64 14 �± 59 0,41 11 - 36 -0,27 9 �± 127 -0,34 6 - 87 -0,28 4 - 84 

0,32 15 - 74 -0,44 14 �± 57 0,44 11 - 35 -0,32 9 �± 125 -0,26 6 - 78 -0,27 4 - 82 

0,20 15 - 69 -0,43 14 �± 54 0,49 11 - 34 -0,38 9 �± 124 -0,32 6 - 75 -0,34 4 - 78 

0,52 15 - 53 -0,64 14 �± 51 0,64 11 - 33 -0,32 9 �± 123 -0,27 6 - 71 -0,30 4 - 76 

0,28 15 - 50 -0,78 14 �± 49 0,43 11 - 32 -0,36 9 �± 111 -0,26 6 - 62 -0,40 4 - 75 

0,69 15 �± 46 -0,53 14 �± 45 0,49 11 - 28 -0,45 9 �± 109 -0,30 6 - 61 -0,35 4 - 71 

0,212 15 �± 44 -0,53 14 �± 40 0,39 11 - 27 -0,43 9 �± 108 -0,42 6 - 59 -0,34 4 - 62 

0,28 15 �± 42 -0,43 14 �± 31 0,73 11 - 26 -0,39 9 �± 107 -0,41 6 - 51 -0,37 4 - 61 

0,5 15 �± 39 -0,53 14 �± 30 0,78 11 - 25 -0,30 9 �± 106 -0,55 6 - 49 -0,49 4 - 59 

0,22 15 �± 35 -0,42 14 �± 21 0,60 11 - 23 -0,31 9 �± 104 -0,31 6 - 45 -0,29 4 - 57 

0,28 15 �± 34 -0,50 14 �± 17 0,85 11 - 22 -0,30 9 �± 102 -0,31 6 - 40 -0,28 4 - 54 

0,42 15 �± 33 -0,39 14 �± 16 0,69 11 - 19 -0,28 9 �± 100 -0,30 6 - 30 -0,49 4 - 51 

0,21 15 �± 32 -0,48 14 �± 15 0,61 11 - 18 -0,31 9 �± 99 -0,28 6 - 17 -0,63 4 - 49 

0,28 15 �± 28 -0,29 13 �± 131 0,69 11 - 14 -0,42 9 �± 96 -0,25 6 - 15 -0,38 4 - 45 

0,52 15 �± 26 -0,28 13 - 109 0,37 11 - 13 -0,28 9 �± 94 -0,47 6 - 11 -0,38 4 - 40 

0,56 15 �± 25 -0,26 13 - 108 -0,26 10 - 132 -0,35 9 �± 88 0,27 5 - 129 -0,28 4 - 31 

0,38 15 �± 23 -0,22 13 - 107 -0,41 10 - 131 -0,41 9 �± 87 0,26 5 - 113 -0,38 4 - 30 

0,64 15 �± 22 -0,25 13 - 96 -0,28 10 - 125 -0,28 9 �± 84 0,26 5 - 98 -0,27 4 - 21 

0,46 15 �± 19 -0,24 13 - 87 -0,33 10 - 124 -0,27 9 �± 82 0,26 5 - 74 -0,35 4 - 17 

0,40 15 �± 18 -0,23 13 - 75 -0,28 10 - 123 -0,34 9 �± 78 0,46 5 - 53 -0,33 4 - 15 

-0,40 14 �± Lapins -0,32 13 - 59 -0,32 10 - 111 -0,30 9 �± 76 0,64 5 - 46 -0,54 4 - 11 

-0,45 14 �± 132 0,34 11 - 133 -0,41 10 - 109 -0,40 9 �± 75 0,45 5 - 39 -0,28 4 - 5 

-0,61 14 �± 131 0,47 11 - 130 -0,39 10 - 108 -0,35 9 �± 71 0,37 5 - 33 -0,27 3 - 59 

-0,42 14 �± 127 0,54 11 - 129 -0,34 10 �± 107 -0,34 9 �± 62 0,46 5 - 26 -0,27 3 - 51 

-0,47 14 �± 125 0,42 11 - 117 -0,25 10 �± 106 -0,37 9 �± 61 0,51 5 - 25 -0,41 3 - 49 

-0,53 14 �± 124 0,44 11 - 116 -0,26 10 �± 104 -0,49 9 �± 59 0,33 5 - 23 0,58 3 - 46 

-0,47 14 �± 123 0,41 11 - 115 -0,25 10 �± 102 -0,29 9 �± 57 0,59 5 - 22 0,46 3 - 25 

-0,39 14 �± 112 0,52 11 - 113 -0,24 10 �± 100 -0,28 9 �± 54 0,42 5 - 19 0,53 3 - 22 

-0,51 14 �± 111 0,34 11 - 105 -0,26 10 �± 99 -0,49 9 �± 51 0,34 5 - 18 -0,32 3 - 11 

-0,60 14 �± 109 0,33 11 - 103 -0,38 10 �± 96 -0,63 9 �± 49 0,43 5 - 14 -0,29 2 - 131 

-0,58 14 �± 108 0,41 11 - 101 -0,23 10 �± 94 -0,38 9 �± 45 0,23 5 - 10 -0,29 2 - 109 

-0,54 14 �± 107 0,53 11 - 98 -0,3 10 �± 88 -0,38 9 �± 40 0,28 5 - 9 -0,27 2 - 108 

-0,45 14 �± 106 0,47 11 - 93 -0,37 10 �± 87 -0,28 9 - 31 -0,25 4 - Lapins -0,23 2 - 107 

-0,46 14 �± 104 0,39 11 - 92 -0,29 10 �± 78 -0,38 9 - 30 -0,30 4 - 132 -0,26 2 - 96 

-0,45 14 �± 102 0,34 11 - 91 -0,25 10 �± 76 -0,27 9 - 21 -0,46 4 - 131 -0,25 2 - 87 

-0,43 14 �± 100 0,31 11 - 81 -0,35 10 �± 75 -0,35 9 - 17 -0,27 4 - 127 -0,23 2 - 75 

-0,46 14 �± 99 0,53 11 - 74 -0,30 10 �± 71 -0,33 9 - 15 -0,32 4 - 125 -0,33 2 - 59 

-0,57 14 �± 96 0,34 11 - 70 -0,29 10 �± 62 -0,54 9 - 11 -0,38 4 - 124 -0,33 2 - 51 

-0,39 14 �± 95 0,41 11 - 69 -0,33 10 �± 61 -0,23 6 - 132 -0,32 4 - 123 -0,47 2 - 49 

-0,42 14 �± 94 0,41 11 - 68 -0,45 10 �± 59 -0,38 6 - 131 -0,36 4 - 111 -0,22 2 - 45 

-0,39 14 �± 90 0,41 11 - 64 -0,24 10 �± 57 -0,25 6 - 125 -0,45 4 - 109 -0,38 2 - 11 

Dif .5% Contrast Dif .5% Contrast Dif .5% Contrast Dif .5% Contrast Dif .5% Contrast Dif .5% Contrast 

149 6,58182 Total (Corrected) 

0,0280603 48 1,34689 Residual 

0,6790 0,39 0,0109527 2 0,0219054  B:Replications 

0,0158 1,76 0,0493492 99 4,88557  A: Getotypes 

Main effects 

P-Value F-Ratio Average 
Square 

D F Sum of squares Source of variation 

Table 2.- Significant differences between genotypes, by Duncanôs test 

at 95% and 99% in a progenie of Regina x Lapins 

Table 1.- ANOVA for 150 genotypes and 3 replications in the progeny 

of Regina x Lapins  

Figure 3.- Maxim solar radiation in watt / square meter recorded at 

La Alberca since 1 July to 31 August 2014 

Figure 4.- Maxim temperatures (ºC, in red colour), and minimum 

relative air humidities (%, in blue colour), registered at La Alberca 

since July,1, to August, 31,  2014. 


