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1 ) I N T RO D U CTI O N Table 1. Mean values of yield and vigour parameters, for the NR, R30 and R60 treatments, period 2002-2019. (Means followed by

distinct letters are significantly different for P < 0.05; n=80; nd=data not available).
Climate has a significant impact in the success of any agricultural system, Bunches/Vine Yield/Vine _ Weight/Bunch _ Pruningwood _Ravaz Index
with a direct influence on the crops suitability to a given region, (n9) (kg) (kg) (kg)
interfering on yield and quality and also with the economic sustainability NR 181 b 157 ¢ 0,088 0,55 32 b

. . . . . Treatment R30% 201 a 228 b 0,113 0,62 40 a
of the productive activity. In the Douro Demarcated Region (RDD), as in 0% 06 2 25 2 0123 070 1

most regions of the Mediterranean climate, the scarce precipitation (33% 2002 183 fg 1,65 hi 0,091 0,58 33
has less than 600 mm per year), and your high variability, associated with 2003 165 h 2,18 0,138 0,74 3,5

. L . . 2004 204 de 2,20 0,105 0,64 3,8
high rates of evapotranspiration during the summer, is usually one of the 00 193 eof 135 | 0063 03 ¢

fundamental factors that limit the grapevine development, as well as the 2006 170 h 1,49 ij 0,085 042 h 41

production and quality of the harvest. 2007 200 de 2,84 0,145 0,64 4,8
2008 21,9 b 1,85 0,084 nd nd

_ _ , - 2009 208 o 1,74 0,084 0,60 3,2
The development of this work, carried out in two commercial vineyards, 2010 185 fg 257 0,134 0,55 5,0

one located in Soutelo do Douro, Sao Joao da Pesqueira, Cima Corgo sub- 2011 207 d 216 f 0,103 0,66 3,6
. . ~ . A 2012 205 de 1,51 | 0,075 0,54 3,1
reglon., and anther.Iocated in Numgo, Vila Nova fje Foz Coa, .Dour.o ‘ o3 75 gh 10 0172 067 19
Superior sub-region, it seeks to establish a relationship between climatic 2014 23 4 3,26 0,133 nd nd
elements and physiological, productive and qualitative parameters, as 2015 B35 2,72 0,116 0,82 3,7
. . . . 2016 139 | 1,76 0,125 1,02 1,9
well as to evaluate the effectiveness of adaptation measures, including o1 y a1 0100 | 163 i1
different types of deficit irrigation (2002-2019) and the application of 2018 195 0,145 0,88
shading nets (2019-2020) in the physiological, viticultural and 2019 232 0,137 0,67
oenological behavior in the Touriga Nacional and Moscatel Galego

Branco varieties, respectively.
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2. METHODOLOGY

a) Deficit irrigation (2002-2019) b) Application of shading nets (2019-2020)

AREA (ha) 1,2 AREA (ha) 2,3

4 4 NV /[ P AN F 4 ’ \ N ) ) TINE Z
VARIETY Touriga Nacional VAR o e A g1 AAFR L L) LR el e A - J iy P Moscatel Galego
4 W '.$ ../"_, 'y ,,z A v v ~ I N " “ ,» . ‘M' - | {1 /i v ~ VARIETY g
y Branco

DRI 5 AR ‘ ’ , /TN YEAR 1996 .

ROOTSTOCK 196-17 C A AN L N 4 g8 Y 4% e N / ) ) ;

— WU ASPUNBIEE A0 W J44 Mg, YT b ROOTSTOCK 1103-p b) Application of shading nets (2019-2020)

TRAINING SYSTEM Cordon de Royat |~ EAER ' R N LUl e, Tty (el fe i Cordon de Royat

(double) A0 AT MR i vy A /, W Rt S 1 S e 3 TRAINING SYSTEM e v
AVZ , 2 4 ‘ 0 s o A AV A A X } ‘f‘:. : ‘ur'\‘ ;‘u” .ly,a‘

DENSITY (plants/ha) 4545
DENSITY (plants/ha) 4167
SLOPE (%) 25%

YEAR 1997

SLOPE (%) 15% Table 2. Mean values of photosynthetic rate (A), stomatal Leaf Temperature

NR- Control (Rainfed) Vi . & e S — conductance (gs), intrinsic water use efficiency (A/gs), for the TSR 38
_ 0, a__a . p v . TN NG A VAR / \n N (R

FELR S0 B ICIE CNRFRED ; ' oEn s man, b s g o REH 34% - horizontal shading net d REH34% treat ts, for th iods of Jul d A ti se

R60- 60% ETC irrigation ‘ . ;;,. o {i: 6 g an 6 treatments, for the periods of July and August in s

2019 and August in 2020, n=10. (Statistical significance: ns - non- 32
significant difference (P>0.05); * - significant (P<0.05); ** -very 30
significant (P<0.01); *** - highly significant (P<0.001) 28
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3. RESU LTS . TSR 179.046.8 115402 1818 0.630:0007 Figure 3. Mean leaf temperature (2C) for the two

treatments, TSR and REH 34%, in July and August 2019,
July REH34%  116.6+13.8 8.4610.41 80.0£7.3  0.593+0.029 n=10.

a) Deficit irrigation (2002-2019) | Sig. ok - ns ns
TSR 45 743 1.35:024 066458  0.54140,024 Table 3. Mean content of total chlorophyll (Chl(a+b)),

15/mai  30/mai  14/jun  29/jun  14/jul  29/jul 13/ago 28/ago 12/set 27/set August: carotenoids (Car) and chlorophyll/carotenoids ratio

0]
OJU 2019 n:;lll:rgl REH 34% 04.249.2 8.43+0.51 092.7+4.1 0.53440.016 (CI/Car) Mean Values Of SOlUble Sugars (TSS), phenols

Verdison Harvest Sig. * Hkk ns ns content (TPC) and proteins content (TSP), for both

24.07=19 15.09+21 : _
4.07=1 S TSR 179470 1534048 745 0.528+0.020 treatments, TSR and REH 34%, in August 2019, n= 10.

August-
1600 PPFD

REH34%  118.8+19.5 10.1+0.9 816. 0.537+0.023 TSR REH 34% Slg
5 - ns ns Chlap 3.93+0.07 6.88+0.19  ***
At TSR 60.77£11.3 553109 9254174  0.583+0.024 Car 0.751+0.012 1.14+0.03 ..
REH34%  234.3+20.7 11.35+0.7 48.76x34  0.720+£0.015
J0PAR Chlg.,/Car  5.24+0.10 6.04+0.12  ***
Slg *k* **k%* *k* *k*
TSS 126.1+10.1 89.6+8.0  *
REH34% 18414249 137408 756499 05880041 TSP 16.3x0.1  17.1+0.2 ns

Sig. *xk *xk ok *x TPC 96.6+3.0 (7.2+2.2

TSR 47.1£159 4.89+1.44 106.4£11.9  0.524+0.044
August-
1750 PAR

Table 4 Mean values of yield, number and weight of bunches per vine (kg) in TSR and REH34% treatments in 2019 and 2020.

Predawn Leaf Water Potential (Mpa)

Year Treatment Yield/Vine (kg) Bunches/Vine (n9) Weight/Bunch (kg)

2002 2003 =——=2004 =—2005 2006 w2007 2008 2009 wm—2010 5010 TSR 1.44+0.20 9,010, 0,160+0,015
2011 w2012 2013 oe?)()]4 oo—)(1) —)(016 2017 2018 2019 < REH 34% 1554021 5 540 0.27240.020

Figure 1. Predawn leaf water potential evolution of the control treatment (NR) for the period 2002-2019. Data are expressed in MPa. Sig. 113 o .

=2 0.9440.05 3,440 0.342+0.056

2020 349% 1,43+0.11 5,120, 0,318%0.035
Sig. e ns
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o

1,40 1,40 2017. Data are expressed in MPa.
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4. DISCUSSION AND CONCLUSIONS

The results showed that the application of deficit irrigation allowed to significantly reduce the impact of the adverse weather conditions at key moments in
the development of the grapevine, particularly in the period immediately before veraison and maturation, reducing the negative effects on the physiological
processes and productivity, without compromise the must quality parameters. On the other hand, the application of shading nets significantly reduced the
leaves temperature, allowing to increase the water potential, stomatal conductance and photosynthetic rate of grapes, which was reflected in the yield
increase in the 2nd year of the study. For the maturation indicators, higher levels of total acidity, malic acid and assimilable nitrogen were obtained. The last
measure presents a huge potential, being essential to carry out more years of trials to obtain stronger conclusions in terms of production parameters, but
also in characteristics as important as the grape ripening components and the organoleptic characteristics of wines.




