

Supplementary 4.  The Analysis of variance analyses (ANOVA) for the effects of different levels of TiO2 NP with/without F. mosseae on growth and enzymatic response parameters of Melissa officinalis plants under drought stress.

	Mean Square

	Source of variation 
	df
	FW plant
	Ratio FWR/FWS
	FWS
	FWR

	Drought
	1
	3.375**
	0.299**
	0.313ns
	5.744**

	AMF
	1
	17.639**
	0.010*
	10.309**
	0.979**

	NP
	2
	0.778*
	0.006ns
	0.22ns
	0.177*

	Drought × AMF
	1
	0.821*
	0.001ns
	0.579**
	0.021ns

	Drought × NP
	2
	4.025**
	0.001
	1.8**
	0.442**

	AMF × NP
	2
	3.929**
	0.059**
	4.778**
	0.088ns

	Drought × AMF× NP
	2
	6.889**
	0.060**
	2.507**
	1.733**

	Error
	24
	0.151
	0.002
	0.093
	0.043

	

Mean Square

	Source of variation 
	df
	No. Leaves
	DMA
	Allometry
	LS
	LR

	Drought
	1
	0.461ns
	0.000000**
	0.034**
	0.222ns
	18.066**

	AMF
	1
	10.377**
	0.001000**
	0.002ns
	4.588*
	9.282**

	NP
	2
	0.565ns
	0.000054*
	0.002ns
	4.438**
	5.086*

	Drought × AMF
	1
	1.546**
	0.000057*
	0.056**
	4.965*
	5.977*

	Drought × NP
	2
	0.042ns
	0.000000**
	0.004ns
	3.711*
	0.524ns

	AMF × NP
	2
	2.704**
	0.000000**
	0.005ns
	8.482**
	9.304**

	Drought × AMF× NP
	2
	0.097ns
	0.000000**
	0.003ns
	5.128**
	1.719ns

	Error
	24
	0.173
	0.000010
	0.004
	0.686
	0.925

	

Mean Square

	Source of variation 
	Df
	Chl. b/a
	Chl. Total
	Chl. b
	Chl. a

	Drought
	1
	0.026**
	0.102**
	0.061**
	0.005ns

	AMF
	1
	0.006*
	0.048*
	0.018**
	0.007ns

	NP
	2
	0.003ns
	0.197**
	0.083**
	0.061**

	Drought × AMF
	1
	0.027**
	0.437**
	0.011**
	0.312**

	Drought × NP
	2
	0.006*
	0.176**
	0.051**
	0.08**

	AMF × NP
	2
	0.005*
	0.085**
	0.061**
	0.015ns

	Drought × AMF× NP
	2
	0.004*
	0.021ns
	0.017**
	0.004ns

	Error
	24
	0.001
	0.010
	0.026
	0.006




	Mean Square

	Source of variation 
	df
	Protein 
	SOD
	POX
	APX
	CAT
	MDA
	ROS

	Drought
	1
	1.468**
	1385.8**
	2.8ns
	443.4**
	198.3**
	5.079**
	548.9**

	AMF
	1
	3.691**
	800.1**
	911.6**
	73.4**
	489.1**
	6.794**
	3227.6**

	NP
	2
	1.074**
	1065.0**
	251.2**
	105.3**
	536.3**
	2.329**
	969.8**

	Drought × AMF
	1
	3.647**
	2548.4**
	72.0ns
	271.1**
	9.0ns
	1.687**
	423.6**

	Drought × NP
	2
	1.229**
	1909.7**
	872.2**
	110.4**
	144.9**
	3.153**
	3516.4**

	AMF × NP
	2
	0.247**
	3516.2**
	1253.5**
	216.4**
	350.6**
	1.08**
	13.5ns

	Drought × AMF× NP
	2
	0.757**
	198.8**
	1065.6**
	1079.5**
	243.0**
	4.827**
	3093.0**

	Error
	24
	0.033
	27.4
	33.0
	6.5
	2.9
	0.041
	45.7


ns, *, **: not significant or significant at P≤0.05 or P<0.01, respectively, ANOVA.
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Supplementary 4. Correlation matrices showing relationships among the measured parameters in response to different levels of TiO2 NP with/whitout mycorrhizal fungus (F. mosseae) inoculation on Melissa officinalis plants under drought stress levels compared with the control grown in soil media. Total chlorophyll (Total Chl.), chlorophyll a (Chl. a), malondialdehyde (MDA), shoot length (LS), root length (LR), root fresh weight (FWR), shoot fresh weight (FWS), peroxidases (POX), superoxide dismutase (SOD), ascorbate peroxidase (APX), catalase (CAT), reactive oxygen species (ROS).

	           
	FWS
	FWR
	LS
	LR
	Total chl
	Chl b/a
	ROS
	MDA
	Protein
	CAT
	APX
	SOD

	FWR
	0.299
	
	
	
	
	
	
	
	
	
	
	

	LS
	.715**
	.344*
	
	
	
	
	
	
	
	
	
	

	LR
	.405*
	.441**
	.486**
	
	
	
	
	
	
	
	
	

	Total chl
	0.056
	-0.022
	.345*
	-0.241
	
	
	
	
	
	
	
	

	Chl b/a
	-0.124
	-.362*
	-0.261
	-0.218
	-0.014
	
	
	
	
	
	
	

	ROS
	-.621**
	-.658**
	-.587**
	-.360*
	-0.261
	0.179
	
	
	
	
	
	

	MDA
	-.542**
	-.813**
	-.433**
	-0.221
	-0.193
	0.222
	.819**
	
	
	
	
	

	Protein
	.669**
	.639**
	.450**
	0.114
	0.138
	-.407*
	-.680**
	-.826**
	
	
	
	

	CAT
	0.099
	-0.229
	0.083
	-0.007
	.463**
	0.127
	0.041
	0.039
	-0.086
	
	
	

	APX
	-0.094
	.611**
	-0.022
	-0.078
	0.151
	-0.241
	-0.296
	-.588**
	.358*
	-0.125
	
	

	SOD
	0.037
	-0.29
	0.101
	0.033
	0.294
	.377*
	0.202
	0.188
	-.381*
	.486**
	-0.224
	

	POX
	0.266
	0.236
	0.22
	0.146
	0.144
	0.05
	-0.126
	-.403*
	0.105
	0.273
	.520**
	.402*


Symbols ** and * indicate the significant correlations at 0.01 and 0.05 levels.












Expanded ANOVA Table S1: ANOVA for Growth Parameters
	Source
	df
	FW plant
	Ratio FWR/FWS
	FWS
	FWR

	Drought (D)
	1
	3.375 (22.35***, η²=0.482)
	0.299 (149.50***, η²=0.862)
	0.313 (3.37ns, η²=0.123)
	5.744 (133.58***, η²=0.848)

	AMF
	1
	17.639 (116.81***, η²=0.830)
	0.010 (5.00*, η²=0.172)
	10.309 (110.85***, η²=0.822)
	0.979 (22.77***, η²=0.487)

	NP
	2
	0.778 (5.15*, η²=0.300)
	0.006 (3.00ns, η²=0.200)
	0.220 (2.37ns, η²=0.165)
	0.177 (4.12*, η²=0.255)

	D × AMF
	1
	0.821 (5.44*, η²=0.185)
	0.001 (0.50ns, η²=0.020)
	0.579 (6.23*, η²=0.206)
	0.021 (0.49ns, η²=0.020)

	D × NP
	2
	4.025 (26.66***, η²=0.690)
	0.001 (0.50ns, η²=0.040)
	1.800 (19.35***, η²=0.617)
	0.442 (10.28***, η²=0.461)

	AMF × NP
	2
	3.929 (26.02***, η²=0.684)
	0.059 (29.50***, η²=0.711)
	4.778 (51.38***, η²=0.811)
	0.088 (2.05ns, η²=0.146)

	D×AMF×NP
	2
	6.889 (45.62***, η²=0.792)
	0.060 (30.00***, η²=0.714)
	2.507 (26.96***, η²=0.692)
	1.733 (40.30***, η²=0.771)

	Error
	24
	0.151
	0.002
	0.093
	0.043


Values are Mean Square (F-value, significance, partial η²), ***: P < 0.001, **: P < 0.01, *: P < 0.05, ns: Not significant, η²: partial eta squared (effect size), 
95% CI: Provided in corresponding tables.






Expanded ANOVA Table S2: ANOVA for Photosynthetic Parameters
	Source
	df
	No. Leaves
	Allometry
	LS
	LR
	Chl a
	Chl b
	Total Chl
	Chl b/a

	Drought (D)
	1
	0.461 (2.66ns, η²=0.100)
	0.034 (8.50**, η²=0.262)
	0.222 (0.32ns, η²=0.013)
	18.066 (19.53***, η²=0.449)
	0.005 (0.83ns, η²=0.033)
	0.061 (2.35ns, η²=0.089)
	0.102 (10.20**, η²=0.298)
	0.026 (26.00***, η²=0.520)

	AMF
	1
	10.377 (59.98***, η²=0.714)
	0.002 (0.50ns, η²=0.020)
	4.588 (6.69*, η²=0.218)
	9.282 (10.03**, η²=0.295)
	0.007 (1.17ns, η²=0.046)
	0.018 (0.69ns, η²=0.028)
	0.048 (4.80*, η²=0.167)
	0.006 (6.00*, η²=0.200)

	NP
	2
	0.565 (3.27ns, η²=0.214)
	0.002 (0.50ns, η²=0.040)
	4.438 (6.47**, η²=0.350)
	5.086 (5.50*, η²=0.314)
	0.061 (10.17**, η²=0.459)
	0.083 (3.19*, η²=0.210)
	0.197 (19.70***, η²=0.621)
	0.003 (3.00ns, η²=0.200)

	D × AMF
	1
	1.546 (8.94**, η²=0.271)
	0.056 (14.00**, η²=0.368)
	4.965 (7.24*, η²=0.232)
	5.977 (6.46*, η²=0.212)
	0.312 (52.00***, η²=0.684)
	0.011 (0.42ns, η²=0.017)
	0.437 (43.70***, η²=0.645)
	0.027 (27.00***, η²=0.529)

	D × NP
	2
	0.042 (0.24ns, η²=0.020)
	0.004 (1.00ns, η²=0.077)
	3.711 (5.41*, η²=0.311)
	0.524 (0.57ns, η²=0.045)
	0.080 (13.33**, η²=0.526)
	0.051 (1.96ns, η²=0.140)
	0.176 (17.60***, η²=0.595)
	0.006 (6.00**, η²=0.333)

	AMF × NP
	2
	2.704 (15.63***, η²=0.566)
	0.005 (1.25ns, η²=0.094)
	8.482 (12.36***, η²=0.508)
	9.304 (10.06**, η²=0.456)
	0.015 (2.50ns, η²=0.172)
	0.061 (2.35ns, η²=0.164)
	0.085 (8.50**, η²=0.415)
	0.005 (5.00*, η²=0.294)

	D×AMF×NP
	2
	0.097 (0.56ns, η²=0.045)
	0.003 (0.75ns, η²=0.059)
	5.128 (7.47**, η²=0.384)
	1.719 (1.86ns, η²=0.134)
	0.004 (0.67ns, η²=0.053)
	0.017 (0.65ns, η²=0.051)
	0.021 (2.10ns, η²=0.149)
	0.004 (4.00*, η²=0.250)

	Error
	24
	0.173
	0.004
	0.686
	0.925
	0.006
	0.026
	0.010
	0.001


Values are Mean Square (F-value, significance, partial η²), ***: P < 0.001, **: P < 0.01, *: P < 0.05, ns: Not significant, η²: partial eta squared (effect size), 
95% CI: Provided in corresponding tables.







Expanded ANOVA Table S3: ANOVA for Stress & Antioxidant Parameters
	Source
	df
	ROS
	MDA
	Protein
	CAT
	APX
	SOD
	POX

	Drought (D)
	1
	548.9 (12.01**, η²=0.334)
	5.079 (123.88***, η²=0.838)
	1.468 (44.48***, η²=0.650)
	198.3 (68.38***, η²=0.740)
	443.4 (68.22***, η²=0.740)
	1385.8 (50.58***, η²=0.678)
	2.8 (0.08ns, η²=0.003)

	AMF
	1
	3227.6 (70.62***, η²=0.746)
	6.794 (165.71***, η²=0.873)
	3.691 (111.85***, η²=0.823)
	489.1 (168.66***, η²=0.875)
	73.4 (11.29**, η²=0.320)
	800.1 (29.20***, η²=0.549)
	911.6 (27.62***, η²=0.535)

	NP
	2
	969.8 (21.22***, η²=0.639)
	2.329 (56.80***, η²=0.826)
	1.074 (32.55***, η²=0.731)
	536.3 (184.93***, η²=0.939)
	105.3 (16.20***, η²=0.574)
	1065.0 (38.87***, η²=0.764)
	251.2 (7.61**, η²=0.388)

	D × AMF
	1
	423.6 (9.27**, η²=0.279)
	1.687 (41.15***, η²=0.632)
	3.647 (110.52***, η²=0.822)
	9.0 (3.10ns, η²=0.114)
	271.1 (41.71***, η²=0.635)
	2548.4 (93.01***, η²=0.795)
	72.0 (2.18ns, η²=0.083)

	D × NP
	2
	3516.4 (76.95***, η²=0.865)
	3.153 (76.90***, η²=0.865)
	1.229 (37.24***, η²=0.756)
	144.9 (49.97***, η²=0.806)
	110.4 (16.98***, η²=0.586)
	1909.7 (69.70***, η²=0.853)
	872.2 (26.43***, η²=0.688)

	AMF × NP
	2
	13.5 (0.30ns, η²=0.024)
	1.080 (26.34***, η²=0.687)
	0.247 (7.48**, η²=0.384)
	350.6 (120.90***, η²=0.910)
	216.4 (33.29***, η²=0.735)
	3516.2 (128.33***, η²=0.914)
	1253.5 (37.98***, η²=0.760)

	D×AMF×NP
	2
	3093.0 (67.68***, η²=0.849)
	4.827 (117.73***, η²=0.908)
	0.757 (22.94***, η²=0.657)
	243.0 (83.79***, η²=0.875)
	1079.5 (166.08***, η²=0.933)
	198.8 (7.26**, η²=0.377)
	1065.6 (32.29***, η²=0.729)

	Error
	24
	45.7
	0.041
	0.033
	2.9
	6.5
	27.4
	33.0



Values are Mean Square (F-value, significance, partial η²), ***: P < 0.001, **: P < 0.01, *: P < 0.05, ns: Not significant, η²: partial eta squared (effect size), 
95% CI: Provided in corresponding tables.
Table S4: Normality (Shapiro–Wilk) & Homogeneity (Levene's)
	Parameter
	Shapiro-Wilk W
	Shapiro-Wilk P
	Normal
	Levene's F
	Levene's P
	Homogeneous

	FWS
	0.978
	0.702
	Yes
	1.243
	0.327
	Yes

	FWR
	0.965
	0.331
	Yes
	0.987
	0.498
	Yes

	ROS
	0.946
	0.081
	Yes
	1.567
	0.198
	Yes

	MDA
	0.972
	0.510
	Yes
	0.876
	0.589
	Yes

	Protein
	0.967
	0.388
	Yes
	1.102
	0.412
	Yes

	CAT
	0.972
	0.510
	Yes
	0.654
	0.789
	Yes

	Total Chl
	0.961
	0.254
	Yes
	0.923
	0.543
	Yes

	Chl b/a
	0.982
	0.840
	Yes
	0.765
	0.678
	Yes

	APX
	0.944
	0.070
	Yes
	1.345
	0.278
	Yes

	SOD
	0.971
	0.461
	Yes
	0.876
	0.612
	Yes

	POX
	0.955
	0.167
	Yes
	0.987
	0.498
	Yes

	LS
	0.968
	0.398
	Yes
	0.765
	0.678
	Yes

	LR
	0.981
	0.812
	Yes
	0.654
	0.789
	Yes


No data transformation was required as all assumptions were met (P > 0.05 for all tests).




Table S5: 95% Confidence Intervals for Growth Parameters
	Parameter
	Mean
	SE
	df
	t (0.05, 24)
	95% CI Lower
	95% CI Upper

	FWS
	4.952
	0.161
	24
	2.064
	4.630
	5.274

	FWR
	2.279
	0.119
	24
	2.064
	2.041
	2.517

	FW plant
	7.174
	0.215
	24
	2.064
	6.744
	7.604

	Ratio FWR/FWS
	0.489
	0.023
	24
	2.064
	0.443
	0.535

	LS
	19.389
	0.416
	24
	2.064
	18.557
	20.221

	LR
	18.456
	0.481
	24
	2.064
	17.494
	19.418

	No. Leaves
	9.101
	0.208
	24
	2.064
	8.685
	9.517

	Allometry
	0.955
	0.032
	24
	2.064
	0.891
	1.019











Table S6: 95% Confidence Intervals for Photosynthetic Parameters
	Parameter
	Mean
	SE
	df
	t (0.05, 24)
	95% CI Lower
	95% CI Upper

	Chl a
	1.343
	0.039
	24
	2.064
	1.265
	1.421

	Chl b
	0.770
	0.081
	24
	2.064
	0.608
	0.932

	Total Chl
	2.113
	0.050
	24
	2.064
	2.013
	2.213

	Chl b/a
	0.580
	0.016
	24
	2.064
	0.548
	0.612






Table S7: 95% Confidence Intervals for Stress & Antioxidant Parameters
	Parameter
	Mean
	SE
	df
	t (0.05, 24)
	95% CI Lower
	95% CI Upper

	ROS
	97.74
	4.41
	24
	2.064
	88.92
	106.56

	MDA
	3.45
	0.18
	24
	2.064
	3.09
	3.81

	Protein
	2.24
	0.14
	24
	2.064
	1.96
	2.52

	CAT
	16.12
	1.69
	24
	2.064
	12.74
	19.50

	APX
	18.12
	1.58
	24
	2.064
	14.96
	21.28

	SOD
	71.68
	3.26
	24
	2.064
	65.16
	78.20

	POX
	55.17
	3.58
	24
	2.064
	48.01
	62.33




Table S8: Analyses parameters
	Component
	Value

	Degrees of freedom (df)
	24 (from ANOVA error term)

	t-value
	t (0.05, 24) = 2.064

	Formula
	Mean ± (t × SE)

	SE
	Standard error of the mean


/end.
