Ecophysiological and phytochemical responses of Salvia sinaloensis Fern. to drought stress

Matteo Caser1*, Francesca D'Angiolillo2, Walter Chitarra1,5,6, Claudio Lovisolo1, Barbara Ruffoni3, Luisa Pistelli4, Laura Pistelli2, Valentina Scariot1

1Department of Agricultural, Forest and Food Sciences, University of Torino, Largo Paolo Braccini 2, 10095, Grugliasco (TO), Italy.
2Department of Agriculture, Food, and Environment, University of Pisa, Via del Borghetto 80, 56124, Pisa, Italy.
3CREA-OF, Ornamental Species Research Unit, Corso degli Inglesi 508, 18038, Sanremo (IM), Italy.
4Department of Pharmacy, University of Pisa, Via Bonanno 33, 56126, Pisa, Italy.
5Institute for Sustainable Plant Protection, National Research Council (IPSP-CNR), Strada delle Cacce 73, 10135, Torino (TO), Italy.
6CREA-VE, Viticulture and Enology Research Centre, Viale XXVIII Aprile 26, 31015, Conegliano (TV), Italy.

*Corresponding author: Matteo Caser, Department of Agricultural, Forest and Food Sciences, University of Torino, Largo Paolo Braccini 2, 10095, Grugliasco (TO), Italy, tel. +390116708935; fax +390116708798; mail: matteo.caser@unito.it
Supplementary files

Supplementary Table 1. Chlorophyll (a + b), total carotenoid (Car) and their rate (Chl:Car) measured on Salvia sinaloensis plants under full irrigation (100% container capacity, CC), half irrigation (50% CC), and no irrigation (0% CC).
	
	
	Days

	
	
	0
	4
	7
	11
	14
	18
	21
	25
	28
	32
	34

	Chl a + b
(mg/g FW)
	100% CC
	1.40
	1.49
	1.43
	1.38
	1.35
	1.50a
	1.32a
	1.36
	1.42
	1.43
	1.45

	
	50% CC
	1.40
	1.43
	1.25
	1.27
	1.17
	1.15b
	1.15b
	1.16
	1.17
	1.24
	1.30

	
	0% CC
	1.40
	1.39
	1.44
	1.42
	1.38
	1.13b
	1.07b
	-
	-
	-
	-

	
	P
	ns
	ns
	ns
	ns
	ns
	*
	*
	*
	*
	*
	*

	Car
(mg/g FW)
	100% CC
	0.23
	0.29
	0.24
	0.25
	0.25
	0.21
	0.26
	0.24
	0.26
	0.23
	0.26

	
	50% CC
	0.23
	0.22
	0.21
	0.24
	0.20
	0.16
	0.18
	0.19
	0.24
	0.24
	0.23

	
	0% CC
	0.23
	0.25
	0.24
	0.23
	0.24
	0.17
	0.19
	-
	-
	-
	-

	
	P
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns

	Chl:Car
	100% CC
	6.20
	5.21
	5.92
	5.51
	5.43
	7.07
	5.17
	5.63
	5.41
	6.12
	5.61

	
	50% CC
	6.20
	6.54
	5.86
	5.24
	5.97
	7.35
	6.45
	6.25
	4.97
	5.15
	5.76

	
	0% CC
	6.20
	5.45
	5.96
	6.16
	5.89
	6.48
	5.63
	-
	-
	-
	-

	
	P
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns


The statistical relevance of ‘Between-Subjects Effects’ tests (*=P<0.05, ns=not significant). Mean values showing the same letter are not statistically different at P≤0.05 according to the REGW-F test.

Supplementary Table 2. Chemical composition (%) of volatiles emitted from Salvia sinaloensis plants after full irrigation (100% CC), half irrigation (50% CC) or no irrigation (0% CC). All constituents are ordered on the basis of their linear retention index (LRI).
	Category 
	Constituents
	lRI
	100% CC
	50% CC
	0% CC

	mh
	-Pinene
	939
	4.7
	6.5
	2.0

	mh
	Camphene
	953
	2.6
	6.6
	2.6

	mh
	β-Pinene
	980
	12.0
	16.7
	7.5

	mh
	Myrcene
	991
	0.0
	0.5
	1.9

	mh
	Limonene
	1031
	4.4
	3.3
	2.3

	mh
	(Z)-β-Ocimene
	1040
	0.0
	1.9
	0.5

	mh
	(E)-β-Ocimene
	1050
	0.0
	0.9
	4.6

	mh
	Terpinolene
	1088
	0.5
	0.7
	0.6

	om
	Trans-sabinene hydrate
	1097
	0.0
	0.5
	0.7

	om
	Linalool
	1098
	0.0
	0.0
	0.6

	nt
	1-octen-3-yl-acetate
	1110
	0.0
	0.1
	4.3

	om
	-Campholenal
	1125
	0.0
	0.0
	0.4

	om
	Camphor
	1143
	8.3
	12.9
	20.2

	om
	Borneol
	1165
	1.4
	2.2
	0.7

	om
	-Terpineol
	1189
	0.0
	0.5
	0.7

	nt
	(N)-decanale
	1204
	0.0
	0.1
	0.6

	om
	Isobornyl acetate
	1285
	0.0
	0.1
	0.7

	sh
	δ-Elemene
	1339
	1.4
	0.6
	0.2

	sh
	α-Copaene
	1376
	2.0
	1.0
	0.7

	ac-13
	(E)-α-damascenone
	1380
	0.7
	0.3
	1.0

	sh
	β-Elemene
	1391
	1.7
	1.7
	0.9

	sh
	Cyperene
	1398
	0.6
	0.5
	0.6

	sh
	β-Caryophyllene
	1418
	16.0
	12.4
	24.2

	sh
	β-Copaene
	1429
	1.1
	1.1
	0.3

	sh
	β-Gurjunene
	1432
	0.0
	0.5
	0.4

	sh
	α-Guaiene
	1439
	1.7
	0.8
	0.3

	sh
	α-Humulene
	1454
	3.9
	3.5
	6.5

	sh
	(E)-β-Farnesene
	1458
	1.3
	2.7
	1.0

	sh
	α-Himachalene 
	1476
	0.0
	0.4
	0.1

	sh
	-Muurolene
	1477
	0.0
	0.0
	0.2

	sh
	Germacrene-D
	1480
	22.0
	12.1
	5.0

	sh
	α-Selinene
	1485
	1.5
	2.5
	0.8

	sh
	Bicyclogermacrene
	1494
	4.3
	1.4
	0.2

	sh
	Germacrene-A
	1503
	0.0
	0.3
	0.2

	sh
	7-epi-α-selinene
	1517
	0.0
	1.3
	0.7

	sh
	δ-Cadinene
	1524
	0.0
	0.0
	0.4

	so
	Caryophyllene oxide
	1581
	0.0
	0.0
	0.5

	so
	α-Cadinol
	1653
	0.0
	0.0
	0.3

	 
	Total
	
	92.1
	96.6
	95.4

	
	Non Terpene Derivates (nt, %)
	
	0.0
	0.2
	4.9

	
	Monoterpene Hydrocarbons (mh, %)
	
	24.2
	37.1
	22.0

	
	Oxygenated Monoterpene (om, %)
	
	9.7
	16.2
	23.6

	
	Sesquiterpene Hydrocarbons (sh, %)
	
	57.5
	42.8
	42.7

	
	Oxygenated Sesquiterpene  (os, %)
	
	0.0
	0.0
	0.8

	
	Apocarotenoids (ac, %)
	
	0.7
	0.3
	1.0


*All the constituents identified belong to non terpene derivates (nt), monoterpene hydrocarbons (mh), oxygenated monoterpene (om), sesquiterpene hydrocarbons (sh), oxygenated sesquiterpene (os), and apocarotenoids (ac).

Supplementary Table 3. Effect of full irrigation (100% CC), half irrigation (50% CC) or no irrigation (0% CC) on the essential oil constituents of Salvia sinaloensis plants. Constituents are ordered on the basis of their linear retention index (LRI).
	Category *
	Constituents
	lRI
	100% CC
	50% CC
	0% CC

	nt
	Hexenal
	800
	0.2
	1.0
	0.0

	nt
	(E)-3-hexen-1-ol
	851
	0.2
	0.5
	0.0

	mh
	α-Pinene
	939
	0.0
	0.5
	0.1

	mh
	Camphene
	953
	0.6
	3.6
	0.5

	mh
	Sabinene
	976
	0.4
	1.2
	1.0

	nt
	3-Octanone
	988
	0.0
	0.2
	0.0

	mh
	Myrcene
	991
	0.0
	0.3
	0.1

	nt
	3-Octanol
	993
	0.0
	0.0 
	0.1

	mh
	Limonene
	1031
	0.0
	0.1
	0.1

	om
	1,8-Cineole
	1033
	0.7
	0.2
	0.1

	mh
	-Terpinene
	1062
	0.2
	0.2
	0.0

	om
	Cis-sabinene hydrate
	1068
	0.0
	0.0
	0.4

	nt
	(N)-octanol
	1070
	0.0
	0.0
	0.0

	om
	Trans-linalol oxide (furanoid)
	1074
	0.2
	0.2
	0.2

	om-no
	Camphenilone
	1083
	0.2
	0.3
	0.2

	mh
	Terpinolene
	1088
	0.2
	0.0
	0.0

	om
	Linalool
	1098
	0.2
	0.2
	0.7

	nt
	1-octen-3-yl acetate
	1110
	0.5
	1.8
	1.8

	om
	-Campholenal
	1125
	0.3
	0.4
	0.9

	om
	Trans-pinocarveol
	1142
	0.6
	1.4
	1.7

	om
	Camphor
	1143
	36.5
	62.8
	38.7

	om
	Isoborneol
	1156
	0.0
	0.0 
	0.2

	om
	Pinocarvone
	1162
	0.5
	0.8
	1.1

	om
	Borneol
	1165
	7.5
	4.7
	5.1

	om
	4-Terpineol
	1177
	1.3
	1.6
	1.0

	om
	Cymen8-ol-para
	1187
	0.2
	0.0
	0.2

	om
	α-Terpineol
	1189
	0.5
	0.7
	0.6

	om
	Myrtenal
	1193
	1.4
	1.5
	2.1

	om
	Verbenone
	1217
	0.0
	0.1
	0.2

	om
	Trans-carveol
	1217
	0.0
	0.0 
	0.2

	om
	Isobornyl formate
	1233
	0.6
	0.2
	0.3

	om
	Carvone
	1242
	0.0
	0.0
	0.2

	om
	Perilla aldehyde
	1271
	0.0
	0.0
	0.1

	om
	Isobornyl acetate
	1285
	1.0
	1.0
	0.9

	nt
	2-undecanone
	1296
	0.1
	0.0
	0.0

	nt
	(N)-tridecene
	1292
	0.1
	0.0
	0.0

	om
	α-Terpenyl acetate
	1352
	0.0
	1.1
	0.0

	nt
	Undecanol-N
	1374
	0.3
	0.0 
	0.1

	sh
	β-Bourbonene
	1384
	0.3
	0.3
	0.0

	ac-13
	(E)-β-damascenone
	1380
	0.3
	0.0
	0.2

	sh
	Cyperene
	1398
	0.2
	0.0
	0.1

	sh
	α-Gurujene
	1409
	0.0
	0.0
	0.9

	sh
	β-Caryophyllene
	1418
	1.5
	5.7
	8.3

	sh
	β-Gurjunene
	1432
	0.5
	0.0
	0.0

	sh
	α-Guaiene
	1439
	0.5
	0.0
	0.0

	sh
	Aromadendrene
	1439
	0.3
	0.0
	0.9

	sh
	α-Humulene
	1454
	0.2
	0.0
	0.1

	ac-12
	Geranylacetone
	1453
	0.0
	0.0
	0.2

	sh
	(E)-β-farnesene
	1458
	0.0
	0.0
	0.2

	sh
	-Himachalene
	1476
	0.2
	0.0
	0.0

	sh
	Germacrene-D
	1480
	0.0
	0.3
	0.0

	sh
	β-Selinene
	1485
	0.8
	0.0
	0.6

	sh
	Cis-β-guaiene
	1490
	0.2
	0.0
	0.1

	sh
	Bicyclogermacrene
	1494
	0.4
	0.0
	0.0

	sh
	Cuparene
	1502
	1.2
	0.3
	0.2

	sh
	7-epi-α-selinene
	1517
	1.0
	0.2
	0.5

	sh
	δ-Cadinene
	1524
	1.3
	0.1
	0.3

	sh
	α-Calacorene
	1542
	0.3
	0.0
	0.0

	sh
	Selina-3,7(11) diene
	1542
	0.0
	0.0
	0.2

	os
	Elemol
	1549
	0.3
	0.2
	0.8

	os
	Longicamphenylone
	1559
	0.3
	0.4
	0.2

	os
	Trans-nerolidol
	1564
	0.4
	0.0 
	0.2

	os
	Spathulenol
	1576
	1.9
	0.5
	1.6

	os
	Caryophyllene oxide
	1581
	9.8
	3.0
	10.4

	os
	Cis-β-elemenone
	1594
	0.4
	0.1
	0.2

	os
	Humulene oxide
	1606
	0.8
	0.3
	1.3

	os
	1,10-di-epi-cubenol
	1614
	1.5
	0.3
	1.0

	os
	α-Acorenol/g-Eudesmol
	1630
	0.6
	0.0
	0.7

	os
	β-Acorenol
	1634
	0.3
	0.0
	0.1

	os
	Epi-α-cadinol
	1640
	0.8
	0.0
	0.3

	os
	β-Eudesmol
	1649
	0.2
	0.0
	0.2

	os
	α-Cadinol
	1653
	9.1
	1.4
	6.2

	os
	14-hydroxy-9-epi-E-caryophyllene
	1664
	1.6
	0.0
	1.6

	os
	Cis-14-nor-muurolen 5-en 4-one
	1682
	0.9
	0.1
	1.4

	os
	(E,E)-Farnesol
	1722
	0.2
	0.0
	0.2

	os
	14-oxy-a-muurolene-
	1764
	0.2
	0.0
	0.2

	os
	(Z)-α-santalol acetate
	1786
	0.0
	0.0
	0.4

	nt
	(N)-octadecane
	1800
	1.5
	0.0
	0.1

	 
	Total
	 
	94.0
	99.6
	98.8

	
	Non Terpene Derivates (nt,%)
	
	2.8
	3.5
	2.2

	
	Monoterpene Hydrocarbons (mh, %)
	
	1.4
	6.0
	1.9

	
	Oxygenated Monoterpene (om, %)
	
	51.5
	77.1
	54.9

	
	Sesquiterpene Hydrocarbons (sh, %)
	
	8.8
	6.8
	12.4

	
	Oxygenated Sesquiterpene  (os, %)
	
	29.2
	6.3
	26.9

	 
	Apocarotenoids (ac,%)
	 
	0.3
	0.0
	0.4


[bookmark: _GoBack]*All the constituents belong to non terpene derivates (nt), monoterpene hydrocarbons (mh), oxygenated monoterpene (om), sesquiterpene hydrocarbons (sh), oxygenated sesquiterpene (os), and apocarotenoids (ac).
