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Table S1. Soil properties of different layers of the experimental field
	Soil parameters
	Soil depth (cm)

	
	0-20
	20-40
	40-60

	Sand (%)
	70
	68
	66

	Silt (%)
	15
	18
	18

	Clay (%)
	15
	14
	16

	Bulk density (g cm−3)
	1.2
	1.4
	1.48

	FC (%)
	16.5
	19
	15

	Organic C (%)
	1.61
	1.45
	1.09

	pH
	7.75
	7.75
	7.74

	EC (dS m−1)
	1.3
	1.3
	1.3

	Available N (kg ha−1)
	29.00
	34.10
	43.00

	Available P (kg ha−1)
	195.00
	226.8
	214.00

	Available K (kg ha−1)
	2085.0
	2304.5
	2465.9


Table S2. General combining ability-effects of parents in F1 and F2 generation under irrigation regimes
	IR
	P
	RCC
	RWC
	EL
	Chla
	Chlb
	Tchl
	Car
	EOC
	EOY

	
	
	F1
	F2
	F1
	F2
	F1
	F2
	F1
	F2
	F1
	F2
	F1
	F2
	F1
	F2
	F1
	F2
	F1
	F2

	WW
	P1
	2.85**
	1.18**
	-0.47ns
	-0.39ns
	-2.14**
	-2.34**
	0.109**
	0.102**
	0.072**
	0.070**
	0.179**
	0.172**
	0.54**
	0.50**
	0.01**
	0.02**
	-0.002ns
	-0.002ns

	
	P2
	-0.71**
	0.54*
	-6.01**
	-5.88**
	-0.95*
	-0.84**
	0.014*
	0.016**
	0.014*
	0.014*
	0.030**
	0.031**
	0.43**
	0.25**
	-0.06**
	-0.05**
	-0.001ns
	-0.002ns

	
	P3
	-0.61**
	-0.92**
	0.41ns
	-0.12ns
	0.31ns
	0.36ns
	-0.019**
	-0.024**
	-0.010ns
	-0.011ns
	-0.029**
	-0.034**
	-0.50**
	-0.45**
	-0.03**
	-0.03**
	-0.004**
	-0.003**

	
	P4
	-1.59**
	-2.13**
	3.47**
	3.50**
	0.35ns
	0.14ns
	0.005ns
	0.006ns
	-0.008ns
	-0.009ns
	-0.004ns
	-0.004ns
	-0.23*
	-0.14ns
	0.14**
	0.13**
	0.020**
	0.014**

	
	P5
	1.24**
	1.35**
	-1.77**
	-1.61**
	-0.35ns
	-0.16ns
	-0.058**
	-0.052**
	-0.042**
	-0.040**
	-0.099**
	-0.091**
	0.44**
	0.43**
	-0.05**
	-0.06**
	-0.004**
	-0.003**

	
	P6
	-1.17**
	-0.01ns
	4.38**
	4.50**
	2.78**
	2.84**
	-0.052**
	-0.048**
	-0.025**
	-0.024**
	-0.077**
	-0.074**
	-0.67**
	-0.58**
	-0.02**
	-0.02**
	-0.009**
	-0.004**

	MWDS
	P1
	1.20**
	2.15**
	-0.91*
	-0.89*
	1.51**
	1.37**
	-0.006ns
	0.004ns
	0.019**
	0.011*
	0.014ns
	0.015ns
	0.21ns
	-0.05ns
	-0.04**
	-0.06**
	-0.006**
	-0.005**

	
	P2
	-1.95**
	-2.26**
	-1.72**
	-1.84**
	1.18**
	1.26**
	-0.022**
	-0.021**
	-0.036**
	-0.028**
	-0.058**
	-0.049**
	-0.27*
	-0.26**
	-0.06**
	-0.05**
	-0.009**
	-0.007**

	
	P3
	0.05ns
	0.10ns
	-3.63**
	-3.02**
	-0.10ns
	-0.18ns
	-0.053**
	-0.055**
	-0.043**
	-0.040**
	-0.096**
	-0.096**
	-0.34*
	-0.38**
	-0.06**
	-0.03**
	-0.006**
	-0.004*

	
	P4
	1.91**
	1.04**
	2.23**
	1.99**
	-1.06**
	-0.96**
	0.109**
	0.103**
	0.058**
	0.053**
	0.168**
	0.157**
	0.86**
	0.94**
	0.23**
	0.22**
	0.030**
	0.023**

	
	P5
	-0.31ns
	0.05ns
	1.94**
	1.27**
	0.01ns
	0.03ns
	-0.093**
	-0.096**
	-0.038**
	-0.033**
	-0.131**
	-0.129**
	-1.27**
	-0.94**
	-0.09**
	-0.08**
	-0.011**
	-0.009**

	
	P6
	-0.90*
	-1.07**
	2.10**
	1.75**
	-1.54**
	-1.52**
	0.065**
	0.065**
	0.039**
	0.037**
	0.104**
	0.102**
	0.81**
	0.69**
	0.02**
	0.00ns
	0.003ns
	0.001ns

	SWDS
	P1
	0.22ns
	0.27ns
	1.89**
	2.43**
	1.02**
	0.55**
	0.005ns
	-0.006ns
	-0.035**
	-0.031**
	-0.030**
	-0.037**
	-0.52**
	-0.69**
	-0.03**
	-0.03**
	-0.003*
	-0.003**

	
	P2
	-1.62**
	-1.98**
	-5.66**
	-6.43**
	0.43ns
	0.43*
	-0.051**
	-0.044**
	-0.028**
	-0.027**
	-0.080**
	-0.071**
	-0.41**
	-0.38**
	-0.043**
	-0.04**
	-0.004**
	-0.003**

	
	P3
	-0.17ns
	0.08ns
	-1.37*
	-0.40ns
	0.24ns
	0.23ns
	-0.040**
	-0.033**
	-0.015**
	-0.016**
	-0.055**
	-0.049**
	-0.10ns
	0.09ns
	-0.03**
	-0.04**
	-0.002ns
	-0.001ns

	
	P4
	2.88**
	3.69**
	5.27**
	4.47**
	-2.07**
	-1.41**
	0.063**
	0.059**
	0.053**
	0.052**
	0.115**
	0.111**
	0.61**
	0.47**
	0.16**
	0.15**
	0.007**
	0.006**

	
	P5
	-3.10**
	-3.63**
	-2.39**
	-1.32*
	0.80**
	0.55**
	-0.021**
	-0.021**
	-0.027**
	-0.028**
	-0.048**
	-0.049**
	-0.18ns
	0.01ns
	-0.09**
	-0.08**
	-0.004**
	-0.003**

	
	P6
	1.79**
	1.57**
	2.26**
	2.02*
	-0.41ns
	-0.33ns
	0.045**
	0.045**
	0.052**
	0.049**
	0.097**
	0.094**
	0.59**
	0.51**
	0.03**
	0.03**
	0.006**
	0.004**

	** ,* and ns are significant at 1% and 5% level of probability and not significant, respectively. Irrigation regime (IR), parents (P), well watered (WW), mild water deficit stress (MWDS), severe water deficit stress (SWDS), relative chlorophyll content (RCC), relative water content (RWC), electrolyte leakage (EL), chlorophyll a content (Chla), chlorophyll b content (Chlb), total chlorophyll (Tchl), carotenoids contents (Car), essential oil content (EOC) and essential oil yield (EOY).


	Table S3. Specific combining ability effects of the F1 generation under different irrigation regimes

	IR
	F1s
	RCC
	RWC
	EL
	Chla
	Chlb
	TChl
	Car
	EOC
	EOY

	WW
	H1[image: image1.wmf]´

 2
	-4.13**
	-2.92ns
	1.44ns
	-0.001ns
	-0.007ns
	-0.011ns
	-0.283ns
	-0.033**
	-0.018**

	
	H1[image: image2.wmf]´

 3
	5.54**
	-0.94ns
	-1.22ns
	0.052**
	0.008ns
	0.058*
	1.010**
	0.105**
	0.023**

	
	H1[image: image3.wmf]´

 4
	6.65**
	2.16ns
	0.26ns
	0.028ns
	0.052**
	0.079**
	0.752*
	0.058**
	0.020**

	
	H1[image: image4.wmf]´

 5
	1.25*
	1.07ns
	0.05ns
	0.047**
	-0.007ns
	0.044ns
	-0.319ns
	0.034**
	0.008*

	
	H1[image: image5.wmf]´

 6
	-0.24ns
	0.98ns
	-3.55**
	0.031ns
	0.016ns
	0.045ns
	0.781*
	0.046**
	0.003ns

	
	H2[image: image6.wmf]´

 3
	1.24*
	3.03ns
	0.18ns
	-0.016ns
	-0.005ns
	-0.023ns
	0.998**
	0.014ns
	0.003ns

	
	H2[image: image7.wmf]´

 4
	-0.35ns
	5.65**
	-0.08ns
	-0.014ns
	-0.014ns
	-0.025ns
	-0.624*
	0.100**
	0.043**

	
	H2[image: image8.wmf]´

 5
	3.35**
	-6.93**
	-0.75ns
	0.002ns
	0.024ns
	0.024ns
	-0.137ns
	0.023*
	0.000ns

	
	H2[image: image9.wmf]´

 6
	-1.27*
	7.90**
	-0.68ns
	0.016ns
	0.000ns
	0.018ns
	0.302ns
	0.071**
	0.012**

	
	H3[image: image10.wmf]´

 4
	-2.81**
	0.09ns
	-0.15ns
	0.009ns
	-0.009ns
	-0.003ns
	-0.131ns
	-0.006ns
	0.006ns

	
	H3[image: image11.wmf]´

 5
	-0.78ns
	0.29ns
	-0.28ns
	-0.015ns
	0.012ns
	-0.004ns
	-0.435ns
	-0.026*
	-0.008*

	
	H3[image: image12.wmf]´

 6
	0.66ns
	0.08ns
	1.07ns
	-0.011ns
	0.021ns
	0.011ns
	-0.249ns
	0.049**
	0.006ns

	
	H4[image: image13.wmf]´

 5
	0.83ns
	3.34ns
	-0.51ns
	-0.006ns
	0.003ns
	-0.006ns
	0.757*
	0.050**
	0.015**

	
	H4[image: image14.wmf]´

 6
	1.54*
	0.42ns
	0.58ns
	-0.019ns
	-0.011ns
	-0.028ns
	0.003ns
	-0.035**
	-0.011**

	
	H5[image: image15.wmf]´

 6
	-1.93**
	2.31ns
	1.39ns
	-0.009ns
	-0.006ns
	-0.016ns
	0.253ns
	0.065**
	0.012**

	MWDS
	H1[image: image16.wmf]´

 2
	-0.39ns
	-0.34ns
	0.28ns
	0.065**
	-0.032*
	0.033ns
	0.273ns
	0.061**
	-0.006ns

	
	H1[image: image17.wmf]´

 3
	-2.10ns
	-2.62*
	2.56**
	0.064**
	0.016ns
	0.080**
	0.584ns
	-0.040**
	-0.008ns

	
	H1[image: image18.wmf]´

 4
	0.67ns
	-0.99ns
	-1.53**
	0.009ns
	0.043**
	0.051**
	0.976**
	0.196**
	0.034**

	
	H1[image: image19.wmf]´

 5
	-2.52*
	2.18ns
	-0.90ns
	-0.114**
	-0.047**
	-0.161**
	-0.729ns
	0.059**
	-0.005ns

	
	H1[image: image20.wmf]´

 6
	-0.61ns
	1.58ns
	-1.65**
	0.036*
	0.051**
	0.087**
	-0.425ns
	0.025*
	0.005ns

	
	H2[image: image21.wmf]´

 3
	-1.46ns
	-1.86ns
	0.42ns
	-0.061**
	-0.030*
	-0.090**
	-0.237ns
	-0.055**
	-0.005ns

	
	H2[image: image22.wmf]´

 4
	2.08ns
	1.86ns
	-1.23*
	0.025ns
	0.064**
	0.090**
	0.667ns
	0.168**
	0.027**

	
	H2[image: image23.wmf]´

 5
	-0.71ns
	3.27**
	1.43*
	-0.006ns
	-0.020ns
	-0.026ns
	-1.246**
	0.050**
	-0.005ns

	
	H2[image: image24.wmf]´

 6
	2.42*
	-0.14ns
	-1.89**
	0.085**
	0.035*
	0.120**
	1.170**
	0.016ns
	0.007ns

	
	H3[image: image25.wmf]´

 4
	0.53ns
	4.50**
	-1.16*
	0.119**
	0.060**
	0.179**
	0.225ns
	0.299**
	0.025**

	
	H3[image: image26.wmf]´

 5
	-0.85ns
	-0.62ns
	-0.29ns
	-0.091**
	-0.035*
	-0.126**
	-1.347**
	-0.038**
	-0.004ns

	
	H3[image: image27.wmf]´

 6
	2.61*
	4.71**
	0.05ns
	0.064**
	0.075**
	0.139**
	0.969**
	0.075**
	0.011*

	
	H4[image: image28.wmf]´

 5
	0.67ns
	-0.18ns
	0.12ns
	0.211**
	0.069**
	0.281**
	1.775**
	0.001ns
	0.010*

	
	H4[image: image29.wmf]´

 6
	0.27ns
	-1.68ns
	0.11ns
	0.082**
	0.003ns
	0.084**
	-0.288ns
	-0.009ns
	0.015**

	
	H5[image: image30.wmf]´

 6
	1.51ns
	-1.82ns
	-0.07ns
	0.144**
	0.054**
	0.198**
	1.847**
	0.114**
	0.009ns

	SWDS
	H1[image: image31.wmf]´

 2
	-0.08ns
	-2.80ns
	0.28ns
	-0.001ns
	-0.028*
	-0.029ns
	-0.682*
	0.036**
	-0.002ns

	
	H1[image: image32.wmf]´

 3
	0.12ns
	-0.50ns
	1.47*
	0.029ns
	-0.001ns
	0.028ns
	-0.413ns
	0.072**
	-0.002ns

	
	H1[image: image33.wmf]´

 4
	-0.06ns
	2.50ns
	0.90ns
	0.007ns
	0.046**
	0.052**
	0.346ns
	0.095**
	0.004ns

	
	H1[image: image34.wmf]´

 5
	0.41ns
	-2.41ns
	0.90ns
	0.028ns
	-0.041**
	-0.013ns
	-0.913ns
	0.052**
	-0.003ns

	
	H1[image: image35.wmf]´

 6
	-0.28ns
	4.24*
	0.37ns
	0.029ns
	0.048**
	0.077**
	1.824**
	0.019ns
	0.008*

	
	H2[image: image36.wmf]´

 3
	0.03ns
	0.60ns
	-0.74ns
	-0.040**
	-0.024ns
	-0.064**
	-1.219**
	0.056**
	0.002ns

	
	H2[image: image37.wmf]´

 4
	1.37*
	6.94**
	2.06**
	0.073**
	0.053**
	0.126**
	0.907**
	0.179**
	0.011**

	
	H2[image: image38.wmf]´

 5
	-0.93ns
	0.34ns
	0.15ns
	-0.051**
	-0.035**
	-0.086**
	-1.686**
	-0.011ns
	-0.004ns

	
	H2[image: image39.wmf]´

 6
	2.54**
	3.07ns
	0.00ns
	0.053**
	0.073**
	0.126**
	1.052**
	0.006ns
	0.000ns

	
	H3[image: image40.wmf]´

 4
	-0.84ns
	0.52ns
	0.34ns
	0.035*
	0.041**
	0.075**
	0.090ns
	0.054**
	0.007*

	
	H3[image: image41.wmf]´

 5
	-0.55ns
	-2.75ns
	0.68ns
	-0.069**
	0.013ns
	-0.055**
	-1.862**
	-0.039**
	-0.002ns

	
	H3[image: image42.wmf]´

 6
	0.51ns
	4.54**
	-0.06ns
	0.113**
	0.036**
	0.148**
	0.743*
	0.148**
	0.008*

	
	H4[image: image43.wmf]´

 5
	2.60**
	2.55ns
	0.11ns
	0.107**
	0.060**
	0.168**
	0.786*
	0.051**
	0.008*

	
	H4[image: image44.wmf]´

 6
	-1.62**
	-0.37ns
	-0.24ns
	0.060**
	0.012ns
	0.072**
	0.352ns
	0.038**
	0.006ns

	
	H5[image: image45.wmf]´

 6
	4.02**
	6.68**
	0.78ns
	0.054**
	0.066**
	0.120**
	0.875**
	0.082**
	0.009**

	** ,* and ns are significant at 1% and 5% level of probability and not significant, respectively. Irrigation regimes (IR), well watered (WW), mild water deficit stress (MWDS), severe water deficit stress (SWDS), relative chlorophyll content (RCC), relative water content (RWC), electrolyte leakage (EL), chlorophyll a content (Chla), chlorophyll b content (Chlb), total chlorophyll (Tchl), carotenoids contents (Car), essential oil content (EOC) and essential oil yield (EOY).


Table S4. Specific combining ability effects of the f2 generation under different irrigation regimes
	IR
	F2s
	RCC
	RWC
	EL
	Chla
	Chlb
	TChl
	Car
	EOC
	EOY

	WW
	H1[image: image46.wmf]´

 2
	0.06ns
	-1.96ns
	0.26ns
	0.043**
	-0.013ns
	0.032ns
	-0.535*
	-0.032**
	-0.010**

	
	H1[image: image47.wmf]´

 3
	0.88ns
	-3.49*
	-1.29ns
	0.043**
	0.032ns
	0.071**
	0.829**
	0.102**
	0.011**

	
	H1[image: image48.wmf]´

 4
	-2.18**
	2.21ns
	-0.29ns
	-0.010ns
	0.023ns
	0.014ns
	0.905**
	0.054**
	0.009**

	
	H1[image: image49.wmf]´

 5
	0.55ns
	-0.55ns
	-0.62ns
	0.030*
	-0.002ns
	0.028ns
	-0.356ns
	0.023*
	0.000ns

	
	H1[image: image50.wmf]´

 6
	0.19ns
	4.02*
	-2.97**
	0.027ns
	0.018ns
	0.044ns
	0.259ns
	0.033**
	0.005ns

	
	H2[image: image51.wmf]´

 3
	0.24ns
	2.83ns
	-1.13ns
	-0.002ns
	0.008ns
	0.005ns
	0.291ns
	0.007ns
	0.000ns

	
	H2[image: image52.wmf]´

 4
	0.29ns
	4.16**
	-0.52ns
	-0.025ns
	-0.007ns
	-0.036ns
	-0.796**
	0.092**
	0.019**

	
	H2[image: image53.wmf]´

 5
	-0.02ns
	-4.39**
	-0.40ns
	0.003ns
	0.018ns
	0.019ns
	-0.298ns
	0.021*
	-0.002ns

	
	H2[image: image54.wmf]´

 6
	0.39ns
	6.19**
	1.22ns
	-0.021ns
	-0.005ns
	-0.026ns
	0.217ns
	0.072**
	0.006*

	
	H3[image: image55.wmf]´

 4
	-0.47ns
	2.34ns
	0.80ns
	-0.005ns
	-0.019ns
	-0.024ns
	-0.025ns
	-0.011ns
	-0.001ns

	
	H3[image: image56.wmf]´

 5
	-0.25ns
	-1.12ns
	0.02ns
	-0.044**
	-0.011ns
	-0.056*
	-0.393ns
	-0.022*
	-0.002ns

	
	H3[image: image57.wmf]´

 6
	-0.65ns
	-0.53ns
	0.25ns
	0.013ns
	0.019ns
	0.030ns
	0.012ns
	0.035**
	0.005ns

	
	H4[image: image58.wmf]´

 5
	1.32ns
	3.47*
	-0.39ns
	0.046**
	0.030ns
	0.077**
	0.272ns
	0.026*
	0.005ns

	
	H4[image: image59.wmf]´

 6
	1.87**
	-0.81ns
	-1.48ns
	-0.004ns
	-0.006ns
	-0.011ns
	0.084ns
	-0.030**
	-0.005ns

	
	H5[image: image60.wmf]´

 6
	-1.30ns
	2.88ns
	0.92ns
	0.010ns
	0.002ns
	0.010ns
	0.193ns
	0.056**
	0.007*

	MWDS
	H1[image: image61.wmf]´

 2
	-1.95ns
	1.63ns
	0.58ns
	0.017ns
	-0.022ns
	-0.005ns
	-0.209ns
	-0.002ns
	-0.003ns

	
	H1[image: image62.wmf]´

 3
	-0.26ns
	1.49ns
	1.96**
	0.009ns
	-0.022ns
	-0.013ns
	-0.547*
	-0.095**
	-0.007ns

	
	H1[image: image63.wmf]´

 4
	-0.38ns
	-1.50ns
	-2.15**
	0.022ns
	0.041**
	0.064**
	0.702**
	0.138**
	0.021**

	
	H1[image: image64.wmf]´

 5
	0.69ns
	-1.07ns
	-0.66ns
	-0.084**
	-0.038**
	-0.121**
	-0.545*
	0.030ns
	-0.002ns

	
	H1[image: image65.wmf]´

 6
	0.06ns
	-0.32ns
	-1.56**
	0.065**
	0.046**
	0.111**
	0.340ns
	-0.042**
	0.000ns

	
	H2[image: image66.wmf]´

 3
	0.36ns
	-1.41ns
	0.39ns
	-0.040*
	-0.004ns
	-0.045ns
	-0.614*
	-0.002ns
	-0.002ns

	
	H2[image: image67.wmf]´

 4
	0.67ns
	-0.37ns
	-1.31*
	0.040*
	0.052**
	0.092**
	1.082**
	0.154**
	0.013**

	
	H2[image: image68.wmf]´

 5
	-1.63ns
	2.32*
	0.83ns
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	** ,* and ns are significant at 1% and 5% level of probability and not significant, respectively. Irrigation regimes (IR), well watered (WW), mild water deficit stress (MWDS), severe water deficit stress (SWDS), relative chlorophyll content (RCC), relative water content (RWC), electrolyte leakage (EL), chlorophyll a content (Chla), chlorophyll b content (Chlb), total chlorophyll (Tchl), carotenoids contents (Car), essential oil content (EOC) and essential oil yield (EOY).


Table S5. Genetic correlation coefficients and their standard error (SE) in parenthesis between essential oil yield and physiological traits under irrigation regimes
	Irrigation regimes
	Estimates
	RCC
	RWC
	EL
	Chla
	Chlb
	TChl
	Car

	WW
	EOY
	-0.03 (0.17)
	0.74 (0.09)
	0.08 (0.18)
	0.20 (0.17)
	0.16 (0.17)
	0.18 (0.17)
	0.09 (0.18)

	MWDS
	EOY
	0.59 (0.15)
	0.45 (0.12)
	-0.66 (0.11)
	0.79 (0.07)
	0.81 (0.06)
	0.81 (0.06)
	0.76 (0.08)

	SWDS
	EOY
	0.82 (0.07)
	0.83 (0.07)
	-0.43 (0.17)
	0.91 (0.04)
	0.95 (0.03)
	0.95 (0.03)
	0.83 (0.07)

	Well-watered (WW), mild water deficit stress (MWDS), severe water deficit stress (SWDS), relative chlorophyll content (RCC), relative water content (RWC), electrolyte leakage (EL), chlorophyll a content (Chla), chlorophyll b content (Chlb), total chlorophyll (Tchl), carotenoids contents (Car) and essential oil yield (EOY).


Supplementary Figure:
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Fig. S1. Daily vapor pressure deficit (VPD) and number of rainy days after the beginning of experiment. VPD (kPa) and precipitation (mm) in field experiment at morning (07:00 am), midday (14:00 pm) and night (21:00 pm), and rainy days.
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