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standard deviation. Asterisks show the intervals with significant

differences between Fl and SDI treatments (p < 0.05).

Figure 4.2 Seasonal dynamics of stomatal conductance (gs) during
2018 and 2019. FI, Full irrigated treatment; SDls, sustained deficit
irrigation at 75% during the irrigation period (IR); SDles, sustained
deficit irrigation at 65% IR, DOY; Day of the year. Vertical bars are
standard deviation. Asterisks show the intervals with significant

differences between Fl and SDI treatments (p < 0.05).

Figure 4.3 Linear relationships between the stress integral of leaf water
potential (Slyiesr) and stomatal conductance (Slg) for cvs. Guara,
Marta, and Lauranne. Each point is defined by the average values for

each irrigation treatment, season, and cultivar.

Figure 5.1 Leaf water potential (Wiar) dynamics for each cultivar in
relation to irrigation treatment. FI, Full irrigated treatment; SDIs,
sustained-deficit irrigation at 75% irrigation requirement (IR); SDles,
sustained-deficit irrigation at 65% IR; DOY, Day of the year. Vertical
bars are standard deviation. Lowercase letters show statistical
differences among treatments (p <0.05). V: Vegetative, K-F: Kernel-

filling, P: Postharvest.

Figure 5.2 Kernel yield in relation to irrigation treatment in each almond
cultivar. FI, Full irrigated treatment; SDls, sustained deficit irrigation at
75% irrigation requirement (IR); SDles, sustained deficit irrigation at
65% IR. Different letters are significant different by Tukey test (p <

0.05). Cultivars: Guara, Marta and Lauranne.

Figure 5.3 Net photosynthesis rate (Ax) for cvs. Guara, Marta, and
Lauranne. FI, Fullirrigated treatment; SDI+s, sustained deficit irrigation
at 75% irrigation requirement (IR); SDles, sustained deficit irrigation at
65% IR. Vertical bars are standard deviation. Lowercase letters show

statistical differences among phenological stages within each cultivar
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(p <0.001). Capital letters show statistical differences among cultivars
(p <0.001).

Figure 5.4 Major determinants of C fixation: Maximum carboxylation
rate (Vemax) and Maximum rate of electronic transport (Jmax) for cvs.
Guara, Marta and Lauranne. Fl, Full irrigated treatment; SDlys,
sustained deficit irrigation at 75% irrigation requirement (IR); SDles,
sustained deficit irrigation at 65% IR. Vertical bars are standard
deviation. Lowercase letters show statistical differences among
phenological stages within each cultivar
(p <0.001). Capital letters show statistical differences among cultivars
(p <0.001).

Figure 5.5 Triose phosphate utilization (TPU) for cvs. Guara, Marta
and Lauranne. Fl, Full irrigated treatment; SDlss, sustained deficit
irrigation at 75% irrigation requirement (IR); SDles, sustained deficit
irrigation at 65% IR. Vertical bars are standard deviation. Lowercase
letters show statistical differences among phenological stages within
each cultivar (p <0.001). Capital letters show statistical differences

among cultivars (p < 0.001).

Figure 5.6 Triose phosphate utilization (TPU) relationship with fruit
growth in vegetative and kernel-filling stages. The yellow and green
backgrounds correspond to the kernelfiling, and vegetative

phenological stages, respectively.

Figure 5.7. Relationships between Jma and TPU (A) and Vemax and Jmax
(B). The red, yellow, and green backgrounds correspond to the
postharvest, kernel-filling, and vegetative phenological stages,

respectively.

Figure 5.8 Stomatal conductance (gs) and mesophyll conductance
(gm) for cvs. Guara, Marta and Lauranne. Fl, Full irrigated treatment;
SDlzs, sustained-deficit irrigation at 75% irrigation requirement (IR);

SDles, sustained deficit irrigation at 65% IR. Vertical bars are standard
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deviation. Lowercase letters show statistical differences among
phenological stages within each cultivar (p <0.001). Capital letters

show statistical differences among cultivars (p < 0.001).

Figure 5.9 Total limitations (%) of photosynthesis compared to
vegetative stage for cvs. Guara, Marta, and Lauranne. Fl, Full irrigated
treatment; SDlss, sustained deficit irrigation at 75% irrigation
requirement (IR); SDles, sustained deficit irrigation at 65% IR.
Lowercase letters show statistical differences among phenological
stages within each cultivar (p <0.001). Capital letters show statistical

differences among cultivars (p < 0.001).

Figure 6.1 Integrated leaf water potential (i) on a weekly basis for
the different irrigation treatments and studied cultivars. WOY, week of
the year; Fl, full irrigated treatment at 100 ET¢; 150-ET¢, overirrigated
treatment at 150% ETc; RDles, regulated deficit irrigation treatment,

which received 65% of the water applied in Fl during the stage IV.

Figure 6.2 Principal Components Analysis (PCA) scores biplot
showing the relationship among stress integral, morphological and
physicochemical parameters. Legend: A samples; x stress integral;
omorphological parameters; : kernel ratio and dry weight; ¢ minerals;
- organic acids; o fatty acids, WAW=Whole almond weight; KW=
Kernel weight; WAL=Whole almond length; KL=Kernel length;
WAWidth=Whole almond width; KW= Kernel width; L*, a*, b*=color
coordinates; C=Chrome; F=Fracturability; H=Hardness; WS=Work to
Shear; AF=Average Force; ZOA=Total organic acids; C14:0=Myristic,
C16:1=Palmitoleic, C17:1cis=cis-Heptadecenoic, C18:1n9=0leic,
C18:2n6=Linoleic, C18:3n3=a-Linolenic, C:20:0=Arachidic,
C20:1n9=Eicosenoic, C22:1=Erucic; = O:L=Oleic:linoleic  ratio;
MUFAs=Monounsaturated fatty acids; PUFAs=Polyunsaturated fatty

acids; Al=Atherogenic index, Tl = Thrombogenic index.
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Figure 6.3 Rank sum scale of panellists scores of the 3 almond
cultivars as affected by irrigation strategies. NS= not significant at p <
0.05; and *, ™, and *** significant at p < 0.05, 0.01 and 0.001,

respectively

Figure 7.1 Principal component analysis (PCA) score biplot showing
the relationship among leaf water potential (LWP) and quality
parameters. e Samples; O/L, oleic/linoleic ratio; MUFA,
monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; SFA,
saturated fatty acids; Total_FA, total fatty acids; TPC, total phenolic

content.

Figure 8.1 Graphical interconnections of the research and
relationships among studied parameters in the doctoral thesis. Arrows
indicate the relationships found between the different parameters in

this doctoral thesis.

Figure 8.2 Significant leaf abscission from trees cv. Marta as a result

of water stress during the kernel-filling stage.
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