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[bookmark: _GoBack]Table S1 Selected germplasm for heat tolerance and susceptibility among all the environments
	Tolerant germplasm
	Susceptible germplasm

	DL 2021-22
	PN 2021-22
	PN 2022-23
	DL 2021-22
	PN 2021-22
	DL 2022-23

	Genotype
	HSI
	Genotype
	HSI
	Genotype
	HSI
	Genotype
	HSI
	Genotype
	HSI
	Genotype
	HSI

	IC535302
	0.33
	IC535302
	0.41
	IC535302
	0.16
	IC402020
	1.30
	EC577400
	1.55
	IC113725
	1.53

	IC47037
	0.42
	IC47037
	0.42
	IC47037
	0.11
	IC535133
	1.32
	EC609395
	1.55
	IC534012
	1.56

	EC06912
	0.24
	EC06912
	0.49
	IC535082
	0.38
	IC35119
	1.32
	IC78706
	1.62
	IC35093
	1.58

	IC535082
	0.42
	IC535082
	0.42
	IC534587
	0.47
	IC78706
	1.33
	IC534960
	1.62
	IC534960
	1.59

	IC534587
	0.34
	IC534587
	0.46
	IC535090
	0.43
	IC35097
	1.39
	EC11072
	1.63
	EC299208
	1.61

	EC577404
	0.38
	EC577404
	0.49
	IC535106
	0.37
	IC78699
	1.42
	IC138472
	1.65
	IC35171
	1.66

	IC535090
	0.35
	IC535090
	0.47
	IC138418
	0.46
	IC35091
	1.43
	IC35091
	1.67
	IC535085
	1.69

	IC535106
	0.31
	IC535106
	0.42
	 
	 
	IC32513
	1.47
	IC32513
	1.68
	IC78699
	1.78

	IC535108
	0.36
	IC535108
	0.36
	 
	 
	EC609395
	1.48
	IC138455
	1.76
	IC47026
	1.82

	 
	 
	IC138418
	0.40
	 
	 
	IC35093
	1.72
	EC577407
	1.95
	IC35097
	1.96




Table S2 Description of genotypes used in the study
	Sl. No.
	Accession
	Genotypes
	Alternate Id
	Place of origin/Developer

	1
	IC535302
	G1
	NC-55735
	India

	2
	IC47037
	G2
	645
	Anantapur, Andhra Pradesh, India

	3
	EC06912
	G3
	-
	USA

	4
	IC535082
	G4
	RRH-5015
	Karnataka, India

	5
	IC534587
	G5
	PI-248991
	India (Telangana)

	6
	EC577404
	G6
	E-2623
	Unknown

	7
	IC535090
	G7
	RRH-5026
	Unknown

	8
	IC535106
	G8
	RRH-5043
	Karnataka, India

	9
	IC535108
	G9
	RRH-5045
	Karnataka, India

	10
	IC138418
	G10
	Kenphed
	Delhi, India

	11
	IC35097
	G11
	-
	Bijapur, Karnataka, India

	12
	IC35119
	G12
	-
	Belgaum, Karnataka, India

	13
	IC138455
	G13
	LGM-123
	Jaipur, Rajasthan, India

	14
	EC609395
	G14
	Oda
	Serbia

	15
	EC299208
	G15
	ICNO-18983
	Syrian Arab Republic

	16
	DDK1025
	C1
	(DDK 1013/DDK 1001//278-13)
	 UAS, Dharwad, Karnataka, India

	17
	DDK1029
	C2
	DDK-1012/HW-1093//276-15.
	 UAS, Dharwad, Karnataka, India

	18
	IC531969
	C3
	HW-1093
	 IARI, RS, Wellington, India

	19
	MACS 2925
	C4
	-
	 ARI, Pune, India

	20
	Raj-3765 (Bread Wheat)
	C5
	-
	 Durgapura, Rajasthan, India






Table S3 Variation in biochemical and physiological traits of all the dicoccum wheat genotypes under heat stress and controlled condition.
	Genotype
	Proline
	SOD
	MDA
	RWC
	MSI
	CCI_H
	CCI_A
	CCI_GF
	CF_H
	CF_A
	CF_GF

	 
	Stress 
	Control
	Stress 
	Control
	Stress 
	Control
	Stress 
	Control
	Stress 
	Control
	Stress 
	Control
	Stress 
	Control
	Stress 
	Control
	Stress 
	Control
	Stress 
	Control
	Stress 
	Control

	G1
	14.0 ± 0.52 c
	10.1 ± 1.99 bcd
	32.9 ± 0.93 a
	11.9 ± 2.04 bcd
	15.67 ± 1.5 bcd
	4.6 ± 1.12 e
	84.55 ± 3.78 ab
	88.4 ± 1.35 ab
	80.24 ± 3.1 abc
	89.67 ± 1.32 a
	26.87 ± 0.92 abc
	31.8 ± 1.22 ab
	24.13 ± 2.05 ab
	27.97 ± 2.44 abcd
	13.43 ± 0.46 bcde
	23.7 ± 1.99 abcd
	0.72 ± 0 de
	0.78 ± 0.01 ab
	0.75 ± 0.03 a
	0.73 ± 0.02 abcd
	0.6 ± 0.01 abcd
	0.58 ± 0.03 cdefg

	G2
	13.1 ± 0.42 c
	9.21 ± 0.4 bcd
	31.23 ± 2.08 a
	12.95 ± 0.91 abcd
	16.13 ± 1.07 bcd
	5.28 ± 0.46 de
	86.51 ± 2.1 a
	87.88 ± 1.52 abc
	82.14 ± 3.57 abc
	87.25 ± 1.02 abc
	30.9 ± 1.28 abc
	31.93 ± 0.93 ab
	25.7 ± 2.5 ab
	31.17 ± 0.9 a
	13.93 ± 1.73 bcde
	21.87 ± 1.31 abcde
	0.77 ± 0.01 abc
	0.79 ± 0.03 a
	0.72 ± 0.01 a
	0.76 ± 0.01 abcd
	0.51 ± 0.06 cde
	0.75 ± 0.02 ab

	G3
	16.94 ± 0.47 abc
	12.64 ± 1.67 abc
	32.42 ± 1.79 a
	12.97 ± 2.91 abcd
	15.52 ± 2.53 bcd
	7.12 ± 0.82 abcde
	84.83 ± 1.55 ab
	89.88 ± 3.3 a
	76.88 ± 1.77 abc
	87.64 ± 3.83 abc
	24.47 ± 2 c
	31.53 ± 1.73 ab
	27.47 ± 3.77 ab
	26.47 ± 0.73 abcd
	11.97 ± 1.24 cde
	22.6 ± 2.65 abcd
	0.74 ± 0.01 abcde
	0.81 ± 0.01 a
	0.74 ± 0.03 a
	0.78 ± 0.01 abcd
	0.48 ± 0.02 cdef
	0.69 ± 0.07 abcdef

	G4
	14.74 ± 2.7 c
	9.95 ± 1.09 bcd
	32.15 ± 1.8 a
	13.84 ± 0.72 abc
	19.94 ± 3.04 abcd
	7.62 ± 1.95 abcde
	86.27 ± 2.16 ab
	87.88 ± 1.52 abc
	81.77 ± 0.97 abc
	84.95 ± 3.78 abc
	29.83 ± 1.13 abc
	29.83 ± 1.23 b
	26.03 ± 3.99 ab
	30 ± 1.9 abc
	14.37 ± 2.34 abcde
	22.77 ± 3.25 abcd
	0.73 ± 0.02 bcde
	0.77 ± 0.02 ab
	0.74 ± 0.03 a
	0.74 ± 0.04 abcd
	0.51 ± 0 cde
	0.68 ± 0.05 abcdef

	G5
	13.87 ± 0.96 c
	8.89 ± 0.83 bcd
	27.9 ± 2.19 ab
	14.43 ± 2.23 abc
	18.01 ± 1.56 abcd
	11.28 ± 1.04 abc
	87.04 ± 0.42 a
	89.25 ± 1.45 ab
	77.86 ± 1.49 abc
	86.13 ± 2.83 abc
	29 ± 1.83 abc
	31.27 ± 2.05 ab
	22.93 ± 1.17 ab
	28.77 ± 0.93 abcd
	14.67 ± 2.03 abcde
	25.1 ± 3.61 ab
	0.77 ± 0.02 abcd
	0.72 ± 0.05 b
	0.71 ± 0.02 a
	0.72 ± 0.04 bcd
	0.56 ± 0.03 bcde
	0.74 ± 0.03 abc

	G6
	14.47 ± 0.9 c
	7.32 ± 2.01 cd
	30.11 ± 1.26 a
	16.24 ± 0.1 ab
	20.45 ± 2.38 abc
	5.92 ± 0.85 bcde
	85.65 ± 2.72 ab
	86.73 ± 1.88 abc
	83.85 ± 3.79 ab
	86.63 ± 0.52 abc
	29.23 ± 1.76 abc
	29.67 ± 1.98 b
	24.03 ± 0.74 ab
	26.03 ± 2.84 abcd
	13.77 ± 0.48 bcde
	17.57 ± 1.88 cde
	0.77 ± 0.02 ab
	0.77 ± 0.01 ab
	0.73 ± 0.02 a
	0.71 ± 0.04 cd
	0.61 ± 0.04 abc
	0.71 ± 0.05 abcde

	G7
	15.5 ± 0.94 abc
	10.79 ± 2.09 abcd
	30.52 ± 0.99 a
	14.15 ± 0.45 abc
	19.66 ± 1.19 abcd
	7.53 ± 2.33 abcde
	84.49 ± 7.3 abc
	89.45 ± 1.25 ab
	76.05 ± 5.62 abcd
	89.2 ± 2.29 ab
	28.4 ± 0.26 abc
	29.03 ± 3.42 bc
	27.7 ± 2.81 ab
	26.33 ± 2.12 abcd
	19.4 ± 1.41 ab
	15.1 ± 3.39 e
	0.74 ± 0 abcd
	0.78 ± 0.01 ab
	0.7 ± 0.01 ab
	0.74 ± 0.01 abcd
	0.45 ± 0.02 def
	0.6 ± 0.05 bcdefg

	G8
	14.39 ± 1.89 c
	9.75 ± 1.05 bcd
	28.92 ± 2.13 ab
	13.42 ± 1.64 abcd
	9.5 ± 0.79 d
	5.57 ± 2.1 cde
	84.39 ± 1.09 abc
	89.44 ± 2.79 ab
	81.65 ± 5.4 abc
	90.86 ± 0.48 a
	26.07 ± 4.19 bc
	28.93 ± 1.96 bc
	21.9 ± 1.99 ab
	27.6 ± 3.33 abcd
	10.6 ± 2.84 de
	16.8 ± 4.81 de
	0.76 ± 0.03 abcd
	0.81 ± 0.04 a
	0.71 ± 0.02 a
	0.73 ± 0.01 abcd
	0.49 ± 0.13 cdef
	0.73 ± 0.02 abcd

	G9
	18.63 ± 1.53 abc
	9 ± 2.64 bcd
	30.79 ± 3.14 a
	16.5 ± 0.9 a
	15.39 ± 2.27 bcd
	8.84 ± 0.72 abcde
	86.27 ± 2.29 ab
	88.94 ± 2.91 ab
	77.93 ± 5.16 abc
	85.61 ± 4.82 abc
	30.97 ± 1.8 abc
	27.3 ± 2.69 bc
	24.7 ± 2.8 ab
	24.5 ± 3.01 cd
	10.93 ± 1.82 de
	23.07 ± 1.76 abcd
	0.75 ± 0.01 abcd
	0.79 ± 0.02 a
	0.72 ± 0.01 a
	0.74 ± 0.02 abcd
	0.44 ± 0.02 efg
	0.73 ± 0.04 abcd

	G10
	15.42 ± 2.8 bc
	8.3 ± 1.29 bcd
	27.27 ± 2.26 ab
	12.82 ± 3.75 abcd
	21.32 ± 7.16 abc
	11.79 ± 2.31 ab
	79.61 ± 0.93 abc
	89.24 ± 2.88 ab
	81.42 ± 5.47 abc
	83.16 ± 3.9 abcd
	30.97 ± 3.21 abc
	30.4 ± 3 ab
	26.73 ± 3.18 ab
	30.7 ± 0.36 ab
	12.8 ± 2.43 cde
	19.43 ± 4.89 abcde
	0.74 ± 0.02 abcde
	0.78 ± 0.01 ab
	0.73 ± 0.02 a
	0.73 ± 0.01 abcd
	0.5 ± 0.05 cde
	0.56 ± 0.09 efg

	G11
	13.11 ± 2.47 c
	13.23 ± 2.49 ab
	15.35 ± 1.12 d
	12.59 ± 0.49 abcd
	25.86 ± 6.24 ab
	8.59 ± 1.89 abcde
	78.71 ± 1.44 abc
	81.74 ± 5.31 c
	76.4 ± 2.57 abcd
	85.52 ± 1.21 abc
	25.63 ± 3.35 bc
	31.77 ± 0.88 ab
	20.4 ± 4.1 b
	24.9 ± 2.33 bcd
	8.9 ± 1.53 e
	17.5 ± 4.16 cde
	0.75 ± 0.01 abcd
	0.8 ± 0.03 a
	0.7 ± 0.01 a
	0.79 ± 0.05 ab
	0.35 ± 0.03 fg
	0.53 ± 0.14 fg

	G12
	17.74 ± 3.2 abc
	13.35 ± 2.49 ab
	16.95 ± 2.32 cd
	9.03 ± 2.07 d
	27.96 ± 3.66 a
	11.18 ± 0.69 abcd
	76.46 ± 2.32 bcd
	85.12 ± 3.96 abc
	61.21 ± 1.21 def
	80.28 ± 5.28 cd
	28.4 ± 0.4 abc
	23.97 ± 2.07 c
	23.37 ± 3.95 ab
	26.23 ± 0.87 abcd
	9.23 ± 0.94 e
	17.77 ± 1.62 cde
	0.74 ± 0.02 abcde
	0.8 ± 0 a
	0.72 ± 0.01 a
	0.79 ± 0.03 a
	0.3 ± 0.08 g
	0.45 ± 0.14 g

	G13
	23.39 ± 6.14 ab
	10.47 ± 2.28 abcd
	22.88 ± 5.84 bc
	11.36 ± 3.18 cd
	21.05 ± 2.93 abc
	5.96 ± 4.29 abcde
	78.62 ± 0.9 abc
	85.1 ± 1.05 abc
	68.35 ± 2.4 cdef
	76.08 ± 3.05 d
	29.23 ± 2.11 abc
	27.53 ± 1.75 bc
	[bookmark: _Hlk226132565]27.23 ± 1.6 ab
	26.37 ± 1.44 abcd
	9.23 ± 0.99 e
	21.9 ± 4.45 abcde
	0.72 ± 0.02 cde
	0.8 ± 0.01 a
	0.7 ± 0.01 ab
	0.75 ± 0.05 abcd
	0.47 ± 0.08 cdef
	0.62 ± 0.09 abcdef

	G14
	17.67 ± 2.05 abc
	8.2 ± 1.29 bcd
	12.69 ± 0.91 d
	11.46 ± 3.31 cd
	25.84 ± 5.87 ab
	11.9 ± 3.69 a
	67.95 ± 3.55 d
	84.63 ± 1.42 abc
	59.48 ± 4.95 ef
	80.83 ± 1.27 bcd
	26.23 ± 0.5 bc
	28.67 ± 0.93 bc
	22.2 ± 1.33 ab
	25.47 ± 2.09 abcd
	12.63 ± 0.83 cde
	17.63 ± 3.85 cde
	0.7 ± 0.02 e
	0.76 ± 0.03 ab
	0.63 ± 0.06 b
	0.75 ± 0.06 abcd
	0.47 ± 0.03 cdef
	0.57 ± 0.03 defg

	G15
	12.33 ± 3.04 c
	15.7 ± 4.55 a
	18.25 ± 4.39 cd
	11.33 ± 1.74 cd
	14.02 ± 5.98 cd
	11.4 ± 3.21 abc
	83.11 ± 2.43 abc
	90.13 ± 0.42 a
	53.89 ± 17.11 f
	90.1 ± 0.82 a
	29.73 ± 5.62 abc
	28.4 ± 2.08 bc
	25.57 ± 2.73 ab
	28.53 ± 2.67 abcd
	14.23 ± 0.32 abcde
	19.63 ± 1.2 abcde
	0.75 ± 0.01 abcd
	0.78 ± 0.01 ab
	0.73 ± 0.04 a
	0.75 ± 0.01 abcd
	0.46 ± 0.08 cdef
	0.69 ± 0.02 abcdef

	C1
	23.32 ± 1.02 ab
	9.39 ± 0.93 bcd
	30.12 ± 1.29 a
	13.21 ± 2.01 abcd
	15.96 ± 4.73 bcd
	10.81 ± 1.3 abcd
	83.78 ± 3.57 abc
	82.92 ± 2.08 bc
	79.32 ± 6.35 abc
	87.48 ± 1.71 abc
	30.8 ± 1.81 abc
	29.3 ± 2.89 bc
	28.63 ± 5.3 a
	27.97 ± 3.09 abcd
	16.57 ± 3.89 abcd
	25.8 ± 3.69 ab
	0.78 ± 0.02 a
	0.76 ± 0.03 ab
	0.74 ± 0.02 a
	0.75 ± 0.01 abcd
	0.61 ± 0.02 abc
	0.64 ± 0.06 abcdef

	C2
	23.51 ± 4.28 a
	10 ± 1.63 bcd
	30.2 ± 2.11 a
	13.56 ± 0.58 abc
	12.7 ± 4.94 cd
	10.43 ± 1.49 abcde
	81.37 ± 1.79 abc
	85.58 ± 0.79 abc
	73.63 ± 5.38 bcde
	87.63 ± 1.84 abc
	30.33 ± 1.27 abc
	35.9 ± 1 a
	28.23 ± 2.26 ab
	27.67 ± 2.66 abcd
	17.63 ± 4.3 abc
	26.33 ± 2.44 a
	0.76 ± 0.03 abcd
	0.77 ± 0.02 ab
	0.71 ± 0.01 a
	0.71 ± 0.04 d
	0.67 ± 0.04 ab
	0.75 ± 0.03 abc

	C3
	19.98 ± 5.1 abc
	7.04 ± 0.73 d
	27.7 ± 2.29 ab
	16.08 ± 0.9 ab
	14.36 ± 2.1 cd
	8.69 ± 1.2 abcde
	78.88 ± 2.94 abc
	88.46 ± 1.24 ab
	89.58 ± 2.08 a
	85.77 ± 4.94 abc
	32.13 ± 1.07 ab
	28.63 ± 1.8 bc
	23.03 ± 2.47 ab
	24.53 ± 0.98 cd
	20.4 ± 1.01 a
	24.17 ± 2.06 abc
	0.73 ± 0.03 bcde
	0.76 ± 0.03 ab
	0.7 ± 0.05 ab
	0.74 ± 0.02 abcd
	0.75 ± 0.01 a
	0.76 ± 0.01 ab

	C4
	20.18 ± 2.23 abc
	11.19 ± 0.35 abcd
	29.57 ± 1.97 a
	15.04 ± 0.79 abc
	14.99 ± 1.42 cd
	10.11 ± 2.81 abcde
	87.88 ± 1.52 a
	85.74 ± 1.81 abc
	78.33 ± 1.67 abc
	83.11 ± 5.38 abcd
	33.03 ± 1.73 a
	31.53 ± 1.27 ab
	26.3 ± 3.72 ab
	29.67 ± 2.09 abcd
	14.47 ± 3.21 abcde
	22.07 ± 0.33 abcde
	0.72 ± 0 cde
	0.79 ± 0.04 ab
	0.71 ± 0 a
	0.72 ± 0.05 abcd
	0.68 ± 0.03 ab
	0.77 ± 0.02 a

	C5
	16.5 ± 3.08 abc
	7.52 ± 1.13 cd
	29.9 ± 0.43 a
	16.2 ± 0.39 ab
	20.32 ± 3.38 abc
	5.3 ± 1.05 de
	74.6 ± 9.57 cd
	83.7 ± 1.93 abc
	78.75 ± 5.45 abc
	83.02 ± 1.66 abcd
	24.5 ± 1.92 c
	30.23 ± 1.13 b
	24.67 ± 2.08 ab
	23.73 ± 2.63 d
	12.8 ± 2.66 cde
	18.73 ± 0.92 bcde
	0.78 ± 0.01 a
	0.8 ± 0.05 a
	0.73 ± 0.01 a
	0.78 ± 0.04 abc
	0.44 ± 0.11 efg
	0.58 ± 0.06 cdefg


[bookmark: _Hlk226318897]Proline (µg/g FW); MDA (µmol/g FW), Malondialdehyde; SOD (µmol/g FW), superoxide dismutase; MSI (%), Membrane stability index; RWC (%), Relative water content; CCI_H, CCI_A and CCI_GF, Chlorophyll content at heading, anthesis and grain filling stage respectively; CF_H, CF_A, and CF_GF, Chorophyll fluorescence at heading, anthesis and grain filling respectively.
Means of replications along with their standard error
Values within a group in a column bearing different letters are significantly different as determined by LSD test
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Fig. S1 Schematic representation of the experimental design, growth conditions, temperature treatments, and biochemical analyses performed to evaluate heat stress response during the grain filling stage.
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Fig. S2 Grain yield-based Heat susceptibility index (HSI) of 20 wheat genotypes ranked by heat tolerance.
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Key Abbreviations

‘CRD - Completely Randomised Design

N, P, K - Nitrogen, Phosphorus, Potassium
Trichloroacetic acid

TBA - Thiobarbituric acid

TBARS ~ Thiobarbituric acid reactive substances.

MDA - Malondialdehyde
50D - Superoxide dismutase.

FW — Fresh woight

NBT - Nitroblue tetrazolium

EDTA - Ethylenediaminetetraacetic acid
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