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Intrinsic water use efficiency (WUE) was evaluated in 23 loc  al and foreign grapevine cultivars under field conditions d uring 2009. A
very relevant genetic variation of specific leaf mass (SLM) and plant water status (as stem water potential) was found. C lear and
significant relationships were also found between intrins ic water use efficiency, stomatal conductance, carbon isot opic
discrimination and grape production and quality. Progress ive soil water deficit also determined an increase of SLM and WUE at the

time as A and g, declined.

Plant material and treatment Measurements

*Ten years old plants cultivated in the same experimental fie Id and *Soil water potential ( psycrometers Wescor ) and plant water
grafted on R110. Plants are conducted in bilateral cordon sy stem. status (stem water potential by Scholander chamber ) were
*No irrigation was applied at flowering. Afterwards, no irri gation was measured.
applied during summer. Experiment was conduced in 2009. sLeaf gas exchange parameters: net photosynthesis (A ), stomatal
conductance (g ) and transpiration (E), were measured using a Li-
—— STM(reraison) SIM (e Yotem  Grape yield Rovaz Sugr Cor 6400 infrared open system. Intrinsic water use efficien cy (WUE)
: (om-2) (em-2) (MPa) (Kg) Index (Baumé) was calculated as A /g
lArgamussa 6240+ .57 93424445 1495012 786050 7532126 0952038 *Grape production and quality were measured at harvest in six
Callet 56.33x2.82 85542193 -1,70£0,07 3.61£040 580044 11.50=0.33 plants nar cuilfivar
Callet blanc 72104268 9459197 1542002 4744102 456099 11352013
[Escursach 56,66+3.97 8493538 -1.29£0,09 348£029 2352037 11.40=0.10 i o0
[Esperode gall  6581+333 87582238 -130=0.00 208030 1542016 12952012 i o5
£ |Galmeter 75434128 100.72£2.04 -145£0.11 4262024 520=0.68  12.90=0.10
2 |Gira Tos 66482256 95.17+292 1642008 2624045 132=017 15102013 10
_':: Gargollasa 65,17¢1.61 8223295 -1.30£0,04 0824011 03562010 122=0.18
~ [Malvasia 54112201 77954598 -1.43£0,03 1.27+0,16 14.05=0.13 18
Z [MantoNegra 59432174 7882+451 1242000 066+£010 071=032 15202039 20
S Mol 67624333 0751169 128008 694104 4472040 1160033
[Sahater 7045+2.85 100132299 -1.38£0,06 5324062 606062 12.15=0.19 25
1/6/09 15/6/09 29/6/09 13/7/09 27/7/09 10/&/09 24/8/09
[Valentblanc ~ 53,50£1.88 106.26+4.07 -1.30£0.02 294049 368039 11.9520.24 Dote
[Valentnegre  49,3321,77 100724335 -1.68£0.07 6.30+0.38 442=052 10.70=0.23 Figure 1. Changes in soil water potential
[Vinater blanc ~ 72.89£57 108894594 -1.26£0.06 3.61£029 342021 13.20=0.14 during summer
[Vinater tinto ~ 61,69£3.80 96342515 -14320.14 3.66+0,79 5.39=149 11452029
[Cabernet 54312190 8174491 -141£0,07 3.68+0.81 14.05=0.13 ; : :
Garnacha 65772201 03424274 1304005 6.91%0.84 13.4520.30 Cultlvgr response to progressive soil water
% [Macabeo 61794195 98468318 098005 896054 1050044  CCBPEIMBined under rain fed conditions, thus the soil water
s -2 \Merlot 60354147  97.80+3 64 _1‘39:0_'11 3:4&0‘47 14952032 availability decline along summer time decreasing more str ongly
= Siraz - 85044520 130007 5414043 13052016  @t30cmdepth (fig 1).
Tempranillo 62.3623.04 85344307 -1.34£0.07 573122 12.450.13 . ) .
Cabernet S4312100 81745401 1415007 368081 140520 13 *The progressive water stress caused an important increase o f

specific leaf mass, increasing by 30% from veraison to harve st

time. Under these conditions, some cultivars showed only

Table 1: Specific leaf mass at veraison and harvest time, and stem water potential and grape yield, Ravaz

Index and sugar content at harvest time. moderate decline of water status (defined by stem water pote ntial)
even under severe limitation of soil water availability (ta ble 1).
180 180
160 4 A B *Specific leaf mass (SLM) and stem water potential (Y  e,) showed
g 3 1609 + &4 to be cultivar-dependent parameters, ranging from 77 to 108 g-cm-
T M0 T 2 and - 0,98 to -1,70 MPaat harvest, respectively.
E 120 4 E 140 i %
& 100 I 0 *Plant productivity, in terms of plant yield and sugar conten tin
% % must, is also very dependent on the cultivar (table 1).
£ ™ e
< 20 < oy
» © kA Water use efficiency variability
00 01 02 03 04 08 0 W s s 1o *A high correlation was found between intrinsic water use
g (ol m”s”) Vield x sugar content efficiency (WUE) and stomatal conductance, regardless of t  he
o w cultivar. However, plant water status do not determine WUE (  fig
D 2A).
160 161
1 14 1 *WUE show certain dependence with carbon Isotopic
z o ~ 1 + discrimination measured in leaf at different times during
;ﬁ 120 fv: ol ripening| representing a good parameter of plant water stat us
3 s (fig 2 B).
ERLE £ &
2 .l < 64 i% «In general, higher plant production ( expressed as yield x gr ape
2 4] sugar content), corresponded to lower WUE. Only some cultiv ars
< 60 2] [ such as Argamusa showed yields up to 7 kg per plant with WUE
of 150 mmolmol - (fig 2C).
40 0
85 B0 A WO S 210 208 oomo om0 e «Leaf net photosynthesis rate measured at the end of ripening
8 C™3 (%) Yield x sugar content

Figure 2. Relationship between intrinsic water use efficiency (WUE) and stomatal conductance (A),
Carbon Isotopic composition (B), and plant yield x sugar content in must (C). Relationship between
photosynthesis rate and plant yield x sugar (D). Circles represent local cultivars and squares foreign

cultivars. Dark green: flowering; green: veraison; purple: ripening; blue: harvest

can be consider a good reference of plant yield and grape suga r
content at harvest (fig 2D).
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