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Introduction 

Material and Methods 

The peach is the third most important 

temperate fruit tree species of the Rosaceae 

family behind apples and pears. The largest 

area and producer is China, followed by 

European countries (Spain and Italy) and 

the United State. In recent years, climate 

change has been established as a clear and 

emerging global process, and its effects 

have been documented for both human 

populations and biodiversity (Chang et al., 

2015). The concentration of carbon dioxide 

in the atmosphere has been gradually 

increasing since the beginning of the 

industrial revolution in Europe, from a 

concentration of about 280 µmol mol-1 to 

400 µmol mol-1, and it is foreseen to reach 

ca. 700 µmol mol-1 at the end of this 

century. Associated to this  intense CO2 

emissions, it is projected an increase of 

temperature and water limitations for 

plants.  

The situation is expected to become more 

dramatic as the pace and magnitude of 

environmental changes quicken, and may 

prove to be more adverse in developing 

countries as water scarcity will affect crop 

yield. It was reported that low water 

availability inhibits the growth and 

development of plants, directly affecting 

the photosynthetic, resulting in 

physiological limitations that may cause 

severe decreases in plant yield (Bedis, 

2016).  

One of the strategies to improve fruit tree 

response to stress conditions is the use of 

tolerant rootstocks (Bedis, 2016). In peach,  

Prunus rootstocks have efficacy on the 

response of the grafted trees to water stress 

modifying vegetative growth. The aim of 

this study was to test the effect of climate 

change stress conditions on growth of two 

Prunus rootstocks.  

SPAD was monitored during the experiment (Fig. 1). Leaves and roots were 

dried at 80 °C for 24 h to obtain leaf and root DWs and calculate shoot-to-root 

DW ratio. Specific leaf area (SLA) was calculated as area divided by DW (cm2 
g−1).  

 
 

Results & Discussion  
 
  

Conclusion 

Elevated CO2, elevated temperature, and drought stress 

were used to simulate future climate change conditions 

and compare two rootstocks for ‘Catherina’ peach. This 

study reveals that the climate change impact is not 

uniform for Prunus species. Adesoto showed less effects  

than GF677 rootstock under climate changes conditions. 

These results will be the basis for developing screening 

methods that would enable early selection of woody tree 

species adapted to new scenarios.  
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Fig. 2. Daily soil volumetric water content of control and drought-stressed pots containing Prunus rootstocks 

(GF677 and Adesoto) budded with var. ‘Catherina’. Each data point is the average of at least six pots 

Results 

Table 1. Leaf and root dry weight (DW), shoot-to-root ratio, SLA and SPAD in control and stressed Prunus 

rootstocks (GF 677) budded with var. ‘Catherina’, after 23 days of treatment. 

Two-way ANOVA was performed for linear model, on raw data. Significance: *P ≤ 0.05, **P ≤ 0.01, ***P ≤ 

0.001 and ns indicates not significant. Different letters indicate significant differences among data within the 

same factor. 

Plant growth was measured daily for each genotype and 

treatment from the beginning to the end of the 

experiment (Fig. 2). Dry weight (DW) of roots, leaves 

and shoot-to-root ratio were measured at day 23 for both 

genotypes. Results illustrated that leaf DW and shoot/root 

DW decreased in both rootstocks under drought stress 

(Tables 1 and 2).  Under elevated CO2, leaf and root DWs 

increased in GF677, but shoot-to-root ratio diminished in 

both rootstocks. Temperature did not affected growth in 

any of the rootstocks.  

Generally GF677 was more affected than Adesoto under 

climate change stress conditions. Under elevated CO2, 

GF677 behave as other plant species accelerating growth 

when have enough nutrients and water, and the opposite 

was found with water scarcity (Kizildeniz et al., 2015). 

Adesoto maintains growth under elevated CO2 what 

apparently may indicated acclimation responses. 

Temperature alleviated the dramatic effect of drought on 

growth rate in both rootstocks (Fig. 1).  
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Two micropropagated Prunus rootstocks 

were supplied by Agromillora Iberia S.L. 

(Subirats, Barcelona, Spain): GF677 

(Prunus amygdalus × P. persica), and 

Adesoto (P. insititia). They were grown 

for two weeks, and then grafted with the 

peach cultivar ‘Catherina’. 

Growth conditions: Plants were grown in 

15 L containers with 1:1 sand-peat 

substrate for two months, divided 

randomly into four treatments and 

transferred to four temperate gradient 

greenhouses (Fig. 1). Treatments were a 

combination of two CO2 levels (ambient, 

approximately 400 ppm and elevated, 

700 ppm), two temperature regimes 

(ambient temperature and ambient + 

4ºC). After 18 days of acclimation plants 

were submitted to two water treatments: 

well-irrigation (Control) and water-stress 

(Drought) during 23 days. Soil water 

status was monitored daily by sensors 

(Watermark soil moisture sensor along 

the experiment, Spectrum Tech. Inc., IL, 

USA) (Fig. 1 &2). 

Fig. 1. Temperature gradient greenhouses, daily soil volumetric water content measures of control and 

drought-stressed plants and SPAD readings. 

GF677 Leaf DW 

 (g) 

Root DW 

 (g) 

Shoot/Root 

DW ratio 

SLA 

 (cm2 g-1 DW) 

SPAD 
  

Treatment     Main factors     

CO2 amb 4.76 b 3.01 b 3.31 a 165.62 a 44.19   

CO2 elev 6.31 a 4.94 a 2.71 b 144.91 b 44.49   

              

Te 5.04 3.67  2.87  150.39 44.85   

Te +4 6.03 4.28  3.15  160.14 43.84   

              

Control 6.63 a 4.31 3.39 a 159.13 42.72 b   

Drought 4.44 b 3.64 2.66 b 151.40 45.97 a   

Significance     Main factors     

CO2 * ** * *** ns 

Temperature ns ns ns ns ns 

Drought ** ns * ns *** 

  

AD Leaf DW 

(g) 

Root DW 

(g) 

Shoot/Root 

DW ratio 

SLA  

(cm2 g-1 DW) 

SPAD 

Treatment     Main factors   

CO2 amb 4.10 2.91 3.01 a 157.27 42.62 

CO2 elev 3.60 3.47 2.41 b 147.25 41.64 

            

Te 3.56 3.13 2.47 146.27 42.15 

Te +4 4.14 3.23 2.95 158.25 42.07 

            

Control 4.67 a 3.21 2.98 a 155.24 41.95 

Drought 3.03 b 3.16 2.43 b 149.28 42.26 

Significance     Main factors   

CO2 ns ns * ns ns 

Temperature ns ns ns ns ns 

Drought *** ns * ns ns 

Table 2. Leaf and root dry weight (DW), shoot-to-root DW ratio, SLA and 

SPAD in control and stressed Prunus rootstock (Adesoto, AD) budded with 

var. ‘Catherina’, after 23 days of treatment. 

Two-way ANOVA was performed for linear model, on raw data. Significance: 

*P ≤ 0.05, P ≤ 0.001 and ns indicates not significant. Different letters indicate 

significant differences among data within the same factor. 

Fig 3. Growth rate (cm) during 22 days of treatments (CO2 ambient and elevated, temperature ambient and 

ambient+4°C, control and drought stress) of Prunus rootstocks (GF677 and Adesoto) budded with var. 

‘Catherina’. 
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