Table S1. Relation of experiments and figures/tables

Experiments
JF2012 MA2012 ND2012 AM2013 S02013
Fig. 1 A-D E-F
Fig. 2 A-D E-H
Fig. 3 G A-F H
Fig. 4 A,C-E B
Fig. 5 A-F G
Fig. 6 A-CE D
Fig. 7 -
Fig. 8 -
Fig. 9 All of them
Fig. S1 All of them
Fig. S2 A-B C-D E-F
Fig. S3 -
Fig. S4 A-D
Fig. S5 D A-C F E
Fig. S6 Fig. S6
Fig. S7 Fig. S7
Table 1 All of them
Table 2 All of them
Table 3 All of them
Table 4 Table 4
Table 5 Table 5
Table S1 All of them
Table S2 All of them
Table S3 All of them
Table S4 All of them
Table S5 Table S5
Table S6 All of them




Table S2. Relation of nutritional treatments

Treatment

Concentration in the irrigation treatment (mM)

SO +

Cr NO; SO/ PO,* PO K* Ca®* Mg
BS 0.075 525  1.140 _ 0.798 1.938 212 200  1.00
SP5mM 0075 525 | 3015 2048 5.063 462 263  1.63
N5mM 0075 | 1025 | 1.140  0.798 1.938 462 263  1.63
Cl5 mM WI 525 1140 0.798 1.938 462 263  1.63
SPO1SmM 0075 525 L1190  0.840 2.030 219 202 1.02
SP030mM 0075 525 1250  0.870 2.120 227 204 104
SP1mM 0075 525 1510  1.050 2.560 262 213 113
SP25mM 0075 525 2080  1.420 3.500 337 231 1.31
SP5mM 0075 525 3015 2048 5.063 462 263  1.63
CLO.ISmM 0.151 525  1.140  0.798 1.938 219 202 1.02
CL030mM 0301 525  1.140  0.798 1.938 227 204 1.04
CL1mM 1075 525 1140  0.798 1.938 262 213 113
CL25mM 2575 525 1140  0.798 1.938 337 231 1.31
CL5 mM 5075 525 1140  0.798 1.938 462 263  1.63

In most experiments (JF2012, MA2012, ND2012 & S0O2013) the nutritional treatments were: the basal nutrient
solution (BS) alone or supplemented with 5 mM chloride (CL), 5 mM nitrate (N) or the sulphate + phosphate
(SP) salt mixture containing the same cationic balance as in the CL and N supplements. In the experiment
AM2013, BS (0.075 mM CT) is supplemented with 0.15, 0.3, 1, 2.5 or 5 mM chloride (CL), and alternatively
the same increasing concentrations with the sulphate + phosphate (SP) salt mixture containing the same cationic
balance as in the CL supplements. Red text indicates anions, and blue text indicates cations. Coloured boxes
lines denote the concentration of the main anion(s) in each treatment.



Table S3. Ion concentration in leaves subjected to different treatments (mg g DW)

Ton concentration (mg g’ DW)

Treatment

K* Ca®*  Mg* Cr NO; PO, SO
BS 3537b 1568  6.14 1.00b  1582b 12.16a 12.12b
+183 +313 051 010 +380  +023  +0.13
- 4841a 1425 8.16 055b  891bc 1295a 3229a
+232 +£134 +1.11 006 175 +0.76  +0.34
N 4924a 1863  7.41 059b  3890a  7.74b  10.13b
+236 +0.63 080 +006 +630 +053  +0.11
CL 4956a 1529 769 51.08a  245c¢ 987b  10.64b
+184 +£216 +077 216  +0.41 +041  +0.11
P-value kksk ns ns skkesk skksk skksk skeksk

Treatments consisted of the basal nutrient solution (BS) alone or supplemented with 5 mM chloride
(CL), 5 mM nitrate (N) or the sulphate + phosphate (SP) salt mixture containing the same cationic
balance as in the CL and N supplements. Mean values + SE, n=6. Levels of significance: P > 0.05
(‘ns’, Not significant differences); P < 0.001 (***). “Homogeneous group” statistics was calculated

through ANOVA.



Table S4. CI concentration in different tobacco plant organs (mmol g"' DW)

Organs Treatment

BS SP N CL
Roots 0.0079 b 0.0076 b 0.0960 0.2994 b
+0.0001 +0.0005 +0.0010 +0.0118
Stem 0.0087 b 0.0102 ab 0.0100 0.3880 b
+0.0003 +0.0009 +0.0008 +0.0150
Leaves 0.0127 a 0.0122 a 0.0109 1.2873 a
+0.0013 +0.0008 +0.0004 +0.0510

P-Value &k sk ns skksk

Treatments consisted of the basal nutrient solution (BS) alone or supplemented with
5 mM chloride (CL), 5 mM nitrate (N) or the sulphate + phosphate (SP) salt
mixture containing the same cationic balance as in the CL and N supplements.
Mean values = SE, n=6. Levels of significance: P > 0.05 (‘ns’, Not significant
differences); P < 0.01 (*¥*); P <0.001 (***). “Homogeneous group” statistics was
calculated through ANOVA.



Table S5. CI', SO42', P033' and NOs’ concentration (mM) in bulk leaf tissues in response to increasing
anions concentrations in CL and SP treatment (mM)

Treatment (mM)
Anion ID  Anova 0.075 Manova
Pvalue (BS) 0.150 0.300 1.0 2.5 5.0 Povalue
SP % 2.49 ab 2.80a 1.82 ab 1.57 ab 1.39b 1.27b b
T +0.14  +048  +039  £028  £023 022 s
CL sk 249 e 6.55 de 1344 d 35.82¢ 75.11 b 104.09 a
+0.14 +1.00 +0.71 +1.52 +1.70 +3.17
R SP s 24.13b 24.19b 26.16 b 2697 b 33.66 ab 48.02 a
SO4~ + +3.07 +2.99 +3.51 +1.99 +3.72 +4.25 s
PO43' CL s 24.13 ab 26.23 a 19.67 ab 16.27 b 16.90 b 16.17 b b
+3.07 +2.99 +1.16 +1.72 +0.29 +0.67
SP s 1398 b 14.16 b 15.78 b 16.59 b 23.58 ab 36.40 a a
SO +2.74  £295 +324  +231  +358 394 s
4 CL ns 13.98 15.68 10.31 9.19 8.20 8.30 b
+2.74 +3.01 +1.22 +1.43 +0.28 +0.63
SP ns 10.15 10.03 10.36 10.36 10.07 11.61 a
PO 3. +0.46 +0.65 +0.33 +0.24 +0.19 +0.50 s
YL e 1015a  1055a  9.36ab  7.08c  87labc 787be
+0.46 +0.68 +0.62 +0.47 +0.24 +0.18
SP * 4930 a 35.31 ab 26.61 ab 20.96 ab 7.56b 14.21b a
NO- +9.16  +4.00 £7.02  +£499  +221  +933 s
3 CL ok 49.30 a 16.30b 1547b 7.89 be 5.14 be 1.52¢ b
+9.16 +2.74 +3.57 +3.50 +2.04 +0.49

The basal nutrient solution (BS, 0.075 mM CI') is supplemented with 0.150, 0.300, 1.0, 2.5 of 5 mM chloride (CL),
and alternatively the same increasing concentrations with the sulphate + phosphate (SP) salt mixture containing the
same cationic balance as in the CL supplements. ANOVA statistical test compared over increasing concentrations
within each treatment (SP or CL); and MANOVA statistical test compares the tendency of both treatments
throughout growing concentrations. Mean values + SE, n=6. Levels of significance: P > 0.05 (‘ns’, Not Significant
differences); P <0.05 (*); P <0.01 (**); and P <0.001 (¥*%*),



Table S6. Accumulation efficiency of nutrients

Ton Treatment

BS SP N CL
K* 3939 a 2501 a 26.49 a 2437 a
+2.12 +2.12 +2.48 +1.42
Cr 38.02b 18.10 b 2140b 2434 a
+4.44 +1.67 +2.39 +1.23
NO;5 399 ¢ 2.61d 6.29 ¢ 0.67 ¢
+0.94 +0.52 +1.22 +0.12
SO,* + PO 11.12 ¢ 8.09 ¢ 7.30 be 893 b
+ (.85 + (.89 + (.27 + (.45

P-value *kk ®kk *kk ®k ok

Ion accumulation efficiency was calculated according to the molar
concentration accumulated in the bulk leaf extract vs. the molar
concentration applied. Mean values + SE, n=6. Levels of significance:

P < 0.001 (***). “Homogeneous group” statistics was calculated through
ANOVA.



Table S7. Osmotic potential calculated from ion concentration
measured in mature leaves of 5 mM chloride-treated plants.

Ions (gl\l/lll‘(})‘l]'l) mM -MPa

K* 39.10 133 -0.340
Na* 22.99 16 -0.069
Ca® 40.08 40 -0.100
Mg 24.30 33 -0.136
Cr 35.45 151 -0.426
NO3 61.97 4 -0.006
SO~ 96.01 11 -0.011
PO,* 94.93 11 -0.012
¥r -1.10

Y= (Fig. 5A) -1.65
Missing ¥n -0.55

Osmotic potential (Wn) calculated from the ion concentration
obtained in mature leaves of 5 mM Cl -treated plants (CL) at the
same experiment (JF2012) that correspond to the osmotic potential
(WPn) measured in mature leaves by wescor chamber (Figure 5).
Missing osmotic potential is the difference between measured
osmotic potential and calculated osmotic potential.




1.0 A

0.8 -

0.6 - T 1

Deficiency
o2 L |- - L L = 1 £ threshold

Cl- concentration (mg g1 DW)

0.0 T T /
BS SP N

Fig. S1. CI' deficiency threshold in low-Cl- treatments. Treatments consisted of the basal
nutrient solution (BS) alone or supplemented with 5 mM nitrate (N) or the sulphate +
phosphate (SP) salt mixture containing the same cationic balance as in the CL and N
treatments. Deficiency threshold is reported at a concentration of around 0.2 mg g'! DW
(reviewed in Flowers, 1988; Xu et al., 2000; White and Broadley, 2001; Broadley et al.,
2012a). Mean values + SE, n=6. “Homogeneous group” statistics was calculated through
ANOVA test.
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Fig. S2. Effect of Cl- nutrition on growth parameters. Treatments consisted of the basal nutrient solution
supplemented with 5 mM chloride (CL), 5 mM nitrate (N) or the sulphate + phosphate (SP) salt mixture containing
the same cationic balance as in the CL and N treatments. (A, C, E) Fresh weight evolution over time of three
independent experiments, and (B, D, F) total biomass at the end of each experiment, respectively. DAS, Days After
Sowing. Mean values + SE, n=4-6. Levels of significance: P < 0.01 (**¥); P < 0.001 (***); and “homogeneous
group” statistics was calculated through ANOVA (A-F) and MANOVA test (A, C, E).
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Fig. S3. Effect of CI- nutrition on plant organs development. Treatments consisted of the
basal nutrient solution (BS) alone or supplemented with 5 mM chloride (CL), 5 mM nitrate (N)
or the sulphate + phosphate (SP) salt mixture containing the same cationic balance as in the
CL and N treatments. (A) Root dry biomass. (B) Stem dry biomass. (C) Total leaf dry biomass.
Mean values = SE, n=4-6. “Homogeneous group” statistics was calculated through ANOVA
(A-C).
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Fig. S4. Efficiency of Photosystem II in treated plants. Treatments consisted of the basal nutrient solution supplemented
with 5 mM chloride (CL), 5 mM nitrate (N) or the sulphate + phosphate (SP) salt mixture containing the same cationic
balance as in the CL and N treatments. (A) The highly sensitive physiological stress marker quantum yield (Qy) was
quantified in the experimental conditions where chloride treatment produced the effects described in this paper. To do this, in
the same plants was also quantified: (B) Net photosynthetic rate (A,); (C) stomatal conductance (g,); (D) photosynthetic or
instantaneous water-use efficiency (WUEI). Photosynthetically active leaves from plants between 68-73 days after sowing
(DAS) were used. Mean values + SE, n=4-6. “Homogeneous group” statistics was calculated through ANOVA test (A-D).
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Fig. S5. Complements of figures 1, 3 and 6. Trials are presented to show experimental treatments that are not present in
some of the experiments shown in the manuscript. Treatments consisted of the basal nutrient solution (BS) alone or
supplemented with 5 mM chloride (CL), 5 mM nitrate (N) or the sulphate + phosphate (SP) salt mixture containing the
same cationic balance as in the CL and N treatments. Effect on (A) net photosynthetic rate (A,), (B) stomatal conductance
(g, and (C) photosynthetic or instantaneous water-use efficiency (WUEI) measured from plants between 50-65 days after
sowing (DAS). (D-E) Effect on integrated water-use efficiency (WUE) obtained in two independent experiments. WUE is
calculated as total biomass produced in relation to total water consumed (D) at the end of the experiment or (E) measured
from plants between 51-72 days after sowing (DAS). (F) Effect on epidermal cell size observed in microscopy images of
abaxial leaf epidermal impressions from the assay AM2013 with the treatments BS, SP and CL. Mean values *+ SE, n=6.
Levels of significance: P > 0.05 (‘ns’, Not significant differences); P < 0.05 (*); P < 0.01 (¥*); P < 0.001 (¥*#%).
“Homogeneous group” statistics was calculated through ANOVA (A-E) and MANOVA (A-C, E) tests.
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Figure S6. Identification of CL and SP treatments leading to similar internal concentrations of
CIl' and SO,* + PO/* anions. Increasing concentrations of Cl- (CL) or sulphate + phosphate (SP)
treatments, maintaining the same cationic balance, were use to quantify internal concentrations of CI-
and SO,> + PO,* anions. The supplemented treatments are based on a basal irrigation solution (BS)
which contains sulphate, phosphate and nitrate because those macronutrients are necessary in
millimolar concentration for the proper development of plants. For more information about irrigation
solutions see the Supplementary Table S2. We obtained comparable internal concentrations of CI
(35.82 £ 1.52 mM) and SO,* + PO,* (33.65 = 3.72 mM) in the leaf when the anion concentration in
the supplemented irrigation solution was 1 mM CI- and 3.5 mM SO,> + PO,* (1.562 mM SP-
treatment + 1.938 mM SO,* and PO,* already present in the basal solution) respectively. Comparable
internal concentrations of CI- (55.46 = 7.50 mM) and SO,> + PO,* (48.01 £ 4.25 mM) were also
found in the leaf when the anion concentration in the supplemented irrigation solution was 1.83 mM
CI and 5.0 mM SO,* + PO,* (3.125 mM SP-treatment + 1.938 mM SO,* and PO,* already present
in the basal solution), respectively. Levels of significance represented by the Pearson's R-squared
linear correlation test (R?), and P < 0.001 (***). “Homogeneous group” statistics was calculated
through MANOVA tests.



Treatment (mM)
5.0 25 1.0 0.3 0.15

0.040

* ASP Treatment
2
— 0.036 A R=0.200 OCL 4  mm
1, 5
_ 47z 3 1 0.5
g 0.032 - ~—@=i72 11
o = 2 030
T4]
W 00284 A ZT 30211 3 1.00
g 4 250
0.024 - '
ns 5 5.00

T R?=0.163
0 : | | | 1 | 1

0 160 170 180 190 200 210 220
SLA (cm? g DW)

Figure S7. Effect of ClI- in the relationship between WUE and SLA. Treatments consisted of
increasing concentrations of Cl- (CL) or sulphate + phosphate (SP) salts maintaining the same cationic
balance. Correlations with integrated water use efficiency (WUE) to specific leaf area (SLA)
measured in both CL and SP plants are given with filled circles and open triangles, respectively.
Increasing anion concentration in the irrigation solution from 0.15 mM (1) to 5 mM (5), is
schematized over the graph and represented in the table. Mean values + SE, n=6. Levels of
significance represented by the Pearson's R-squared linear correlation test (R?) and P > 0.05 (‘ns’, Not
significant differences), and P < 0.05 (*).
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