
Fig. 1S Changes in triticale production in tones per year, based on data from FAOSTAT, from the start of registration to the current status in the database (own study), https://www.fao.org/faostat/en/#data (Accessed 9 May 2025)

Table 1S Chlorophyll a fluorescence parameter values in plants on day 256 after sowing in the field. (1 −Vj)/Vj  the ratio of variable fluorescence at the J-step; Area  area above the fluorescence transient; Fm  maximal fluorescence (the highest fluorescence level achieved); F0  minimal fluorescence (the fluorescence level when all reaction centers are open); Fv  variable fluorescence, the difference between Fm and F0 (representing the amount of light used in photosynthesis); PI  performance index; ABS/RC  light absorption flux (for PSII antenna chlorophyll) per RC; Fv/F0  indicates the maximum efficiency of oxygen release (due to water splitting) on the donor site of the PSII; Fv/Fm - the maximal potential quantum PSII efficiency; NBI  Nitrogen Balance Index
	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	(1-Vj)/Vj
	DH1
	control
	0.680 
	0.040 
	ab

	
	DH1
	salinity
	0.690 
	0.041 
	ab

	
	DH2
	control
	0.670 
	0.030 
	abc

	
	DH2
	salinity
	0.670 
	0.032 
	abc

	
	DH3
	control
	0.630 
	0.046 
	d

	
	DH3
	salinity
	0.700 
	0.027 
	a

	
	Hewo
	control
	0.650 
	0.046 
	cd

	
	Hewo
	salinity
	0.670 
	0.049 
	bc

	Area
	DH1
	control
	53385 
	13754 
	ab

	
	DH1
	salinity
	47444 
	7059 
	bc

	
	DH2
	control
	59087 
	20896 
	a

	
	DH2
	salinity
	45403 
	7859 
	c

	
	DH3
	control
	43083 
	3699 
	c

	
	DH3
	salinity
	46865 
	5701 
	bc

	
	Hewo
	control
	59331 
	7996 
	a

	
	Hewo
	salinity
	44432 
	8924 
	c

	Fm
	DH1
	control
	2779 
	447 
	ab

	
	DH1
	salinity
	2530 
	241 
	cd

	
	DH2
	control
	2763 
	149 
	ab

	
	DH2
	salinity
	2509 
	329 
	cd

	
	DH3
	control
	2716 
	209 
	abc

	
	DH3
	salinity
	2601 
	207 
	bcd

	
	Hewo
	control
	2847 
	152 
	a

	
	Hewo
	salinity
	2434 
	442 
	d

	F0
	DH1
	control
	439 
	81 
	b

	
	DH1
	salinity
	395 
	30 
	c

	
	DH2
	control
	425 
	40 
	bc

	
	DH2
	salinity
	419 
	61 
	bc

	
	DH3
	control
	416 
	35 
	bc

	
	DH3
	salinity
	408 
	39 
	bc

	
	Hewo
	control
	471 
	35 
	a

	
	Hewo
	salinity
	404 
	44 
	bc

	Fv
	DH1
	control
	2340 
	379 
	a

	
	DH1
	salinity
	2134 
	220 
	bc

	
	DH2
	control
	2338 
	121 
	a

	
	DH2
	salinity
	2090 
	289 
	c

	
	DH3
	control
	2300 
	189 
	ab

	
	DH3
	salinity
	2193 
	178 
	abc

	
	Hewo
	control
	2376 
	139 
	a

	
	Hewo
	salinity
	2030 
	416 
	c

	Fv/F0
	DH1
	control
	5.38 
	0.55 
	ab

	
	DH1
	salinity
	5.41 
	0.45 
	ab

	
	DH2
	control
	5.53 
	0.42 
	a

	
	DH2
	salinity
	5.03 
	0.61 
	b

	
	DH3
	control
	5.54 
	0.43 
	a

	
	DH3
	salinity
	5.39 
	0.39 
	ab

	
	Hewo
	control
	5.06 
	0.42 
	b

	
	Hewo
	salinity
	5.03 
	0.91 
	b

	Fv/Fm
	DH1
	control
	0.84 
	0.02 
	ab

	
	DH1
	salinity
	0.84 
	0.01 
	a

	
	DH2
	control
	0.85 
	0.01 
	a

	
	DH2
	salinity
	0.83 
	0.02 
	ab

	
	DH3
	control
	0.85 
	0.01 
	a

	
	DH3
	salinity
	0.84 
	0.01 
	a

	
	Hewo
	control
	0.83 
	0.01 
	ab

	
	Hewo
	salinity
	0.83 
	0.05 
	b

	PI
	DH1
	control
	6.43 
	1.57 
	ab

	
	DH1
	salinity
	6.82 
	1.07 
	a

	
	DH2
	control
	6.27 
	0.99 
	ab

	
	DH2
	salinity
	5.70 
	1.65 
	bc

	
	DH3
	control
	4.99 
	1.02 
	cd

	
	DH3
	salinity
	6.66 
	0.69 
	a

	
	Hewo
	control
	4.57 
	1.11 
	d

	
	Hewo
	salinity
	5.41 
	1.31 
	c

	RC/ABS
	DH1
	control
	1.73 
	0.30 
	abc

	
	DH1
	salinity
	1.84 
	0.21 
	a

	
	DH2
	control
	1.68 
	0.16 
	abc

	
	DH2
	salinity
	1.66 
	0.33 
	bc

	
	DH3
	control
	1.43 
	0.21 
	de

	
	DH3
	salinity
	1.78 
	0.10 
	ab

	
	Hewo
	control
	1.37 
	0.21 
	e

	
	Hewo
	salinity
	1.58 
	0.26 
	cd





Table 2S Pigment content in leaves of four triticale genotypes: HW, DH1, DH2, DH3 on day 256 after sowing in the field. Anth – anthocyanins content; Chl  chlorophyll content; Flav – flavonoids content; NBI  Nitrogen Balance Index. The values represent means (n>20) ±SD. Different superscript letters (a-e) indicate significant differences between average values (Duncan’s test (P<0.05)

	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	Anth
(relative units a.u.)
	DH1
	control
	0.063 
	0.026 
	c

	
	DH1
	salinity
	0.063 
	0.051 
	c

	
	DH2
	control
	0.075 
	0.034 
	bc

	
	DH2
	salinity
	0.074 
	0.027 
	bc

	
	DH3
	control
	0.100 
	0.046 
	b

	
	DH3
	salinity
	0.136 
	0.064 
	a

	
	Hewo
	control
	0.097 
	0.041 
	b

	
	Hewo
	salinity
	0.087 
	0.047 
	bc

	Chl
(µg/cm²)
	DH1
	control
	34.32 
	4.51 
	ab

	
	DH1
	salinity
	34.48 
	6.77 
	ab

	
	DH2
	control
	33.31 
	4.08 
	b

	
	DH2
	salinity
	32.89 
	4.14 
	bc

	
	DH3
	control
	32.44 
	4.34 
	bc

	
	DH3
	salinity
	29.94 
	6.33 
	cd

	
	Hewo
	control
	28.52 
	3.80 
	d

	
	Hewo
	salinity
	37.32 
	7.04 
	a

	Flav
(relative units a.u.)
	DH1
	control
	1.405 
	0.086 
	b

	
	DH1
	salinity
	1.300 
	0.182 
	cd

	
	DH2
	control
	1.334 
	0.096 
	bc

	
	DH2
	salinity
	1.403 
	0.188 
	b

	
	DH3
	control
	1.334 
	0.090 
	bc

	
	DH3
	salinity
	1.592 
	0.154 
	a

	
	Hewo
	control
	1.274 
	0.144 
	cd

	
	Hewo
	salinity
	1.218 
	0.127 
	d

	NBI
(relative units a.u.)
	DH1
	control
	25.06 
	2.23 
	bc

	
	DH1
	salinity
	27.25 
	7.43 
	b

	
	DH2
	control
	25.12 
	4.46 
	bc

	
	DH2
	salinity
	24.00 
	5.27 
	bc

	
	DH3
	control
	24.50 
	4.32 
	bc

	
	DH3
	salinity
	19.22 
	5.36 
	d

	
	Hewo
	control
	22.80 
	4.51 
	c

	
	Hewo
	salinity
	31.12 
	7.47 
	a





Table 3S Yield parameters on the experimental plot of four triticale genotypes: HW, DH1, DH2, DH3 on day 256 after sowing. TKW - the thousand kernel weight. The values represent means (n>20) ±SD. Different superscript letters (a-e) indicate significant differences between average values (Duncan’s test (P<0.05)

	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	Kernel No./spike
	DH1
	control
	42.06
	19.11
	c

	
	DH1
	salinity
	39.59
	24.39
	c

	
	DH2
	control
	50.33
	24.612
	bc

	
	DH2
	salinity
	49.4
	24.11
	bc

	
	DH3
	control
	45.67
	23.26
	bc

	
	DH3
	salinity
	72.67
	9.45
	a

	
	Hewo
	control
	47.67
	22.09
	bc

	
	Hewo
	salinity
	59.41
	24.88
	ab

	Kernel weight/spike
(g)
	DH1
	control
	1.74
	0.99
	bc

	
	DH1
	salinity
	1.5
	1.08
	c

	
	DH2
	control
	2.57
	1.51
	b

	
	DH2
	salinity
	2.55
	1.49
	b

	
	DH3
	control
	2.06
	1.32
	bc

	
	DH3
	salinity
	3.75
	0.96
	a

	
	Hewo
	control
	2.29
	1.22
	bc

	
	Hewo
	salinity
	2.55
	1.15
	b

	Plant height
(cm)
	DH1
	control
	65.67
	2.26
	c

	
	DH1
	salinity
	68.98
	13.97
	c

	
	DH2
	control
	101.22
	14.71
	a

	
	DH2
	salinity
	87.33
	17.47
	b

	
	DH3
	control
	88.83
	18.20 
	b

	
	DH3
	salinity
	82.2
	4.06
	b

	
	Hewo
	control
	104.58
	12.15
	a

	
	Hewo
	salinity
	98.98
	12.37
	a

	Spike length
(cm)
	DH1
	control
	10.8
	2.3
	bc

	
	DH1
	salinity
	9.5
	2.2
	cd

	
	DH2
	control
	9.8
	2.1
	bcd

	
	DH2
	salinity
	9.0
	2.3
	d

	
	DH3
	control
	8.8
	2.2
	d

	
	DH3
	salinity
	13.8
	0.8
	a

	
	Hewo
	control
	11.3
	2.3
	b

	
	Hewo
	salinity
	10.9
	2.3
	bc

	Spikelets No./spike
	DH1
	control
	15.14
	2.62
	abc

	
	DH1
	salinity
	13.27
	2.83
	cd

	
	DH2
	control
	14.4
	2.79
	bcd

	
	DH2
	salinity
	14
	3.27
	cd

	
	DH3
	control
	12.73
	2.99
	d

	
	DH3
	salinity
	18.67
	1.15
	a

	
	Hewo
	control
	16.92
	3.43
	a

	
	Hewo
	salinity
	16.3
	2.42
	ab

	Straw length
(cm)
	DH1
	control
	54.9
	0
	c

	
	DH1
	salinity
	59.46
	12.48
	c

	
	DH2
	control
	90.68
	11.02
	a

	
	DH2
	salinity
	78.36
	16.82
	b

	
	DH3
	control
	79.09
	15.05
	b

	
	DH3
	salinity
	68.37
	3.33
	d

	
	Hewo
	control
	93.32
	10.57
	a

	
	Hewo
	salinity
	86.74
	7.51
	a

	TKW
(g)
	DH1
	control
	39.71
	7.83
	cd

	
	DH1
	salinity
	35.56
	8.59
	d

	
	DH2
	control
	48.19
	9.06
	ab

	
	DH2
	salinity
	48.13
	9.16
	ab

	
	DH3
	control
	41.51
	10.51
	cd

	
	DH3
	salinity
	51.12
	7.87
	a

	
	Hewo
	control
	45.57
	8.72
	abc

	
	Hewo
	salinity
	42.47
	5.6
	bc





Table 4S Protein content in kernels of four triticale genotypes: HW, DH1, DH2, DH3 on day 256 after sowing in the field. The values represent means (n>4) ±SD. Different superscript letters (a-e) indicate significant differences between average values (Duncan’s test (P<0.05)

	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	Prx abundance
	DH1
	control
	130.18 
	13.90 
	c

	
	DH1
	salinity
	121.24 
	8.07 
	d

	
	DH2
	control
	174.40 
	15.65 
	b

	
	DH2
	salinity
	93.71 
	2.81 
	f

	
	DH3
	control
	92.42 
	7.59 
	f

	
	DH3
	salinity
	105.54 
	10.12 
	e

	
	Hewo
	control
	207.73 
	21.36 
	a

	
	Hewo
	salinity
	124.93 
	12.54 
	cd

	B-type LMW glutenins and y-gliadins (fraction 1)
	DH1
	control
	25.00
	1.29
	a

	
	DH1
	salinity
	22.50
	1.23
	b

	
	DH2
	control
	22.75
	1.26
	b

	
	DH2
	salinity
	23.43
	2.70
	ab

	
	DH3
	control
	22.75
	2.19
	b

	
	DH3
	salinity
	25.33
	1.51
	a

	
	Hewo
	control
	25.12
	1.88
	a

	
	Hewo
	salinity
	21.86
	0.69
	b

	B-type LMW glutenins and y-gliadins (fraction 2)
	DH1
	control
	33.31
	3.30
	a

	
	DH1
	salinity
	30.20
	3.42
	bc

	
	DH2
	control
	27.78
	4.38
	c

	
	DH2
	salinity
	21.54
	3.21
	e

	
	DH3
	control
	28.00
	3.40
	c

	
	DH3
	salinity
	31.18
	2.93
	ab

	
	Hewo
	control
	28.64
	3.08
	bc

	
	Hewo
	salinity
	24.83
	2.66
	d

	C-type LMW glutenins and -gliadins (fraction 3)

	DH1
	control
	29.50
	2.98
	ab

	
	DH1
	salinity
	29.78
	4.02
	ab

	
	DH2
	control
	31.33
	5.10
	ab

	
	DH2
	salinity
	27.44
	2.65
	b

	
	DH3
	control
	34.36
	12.76
	a

	
	DH3
	salinity
	33.92
	2.67
	a

	
	Hewo
	control
	34.10
	3.21
	a

	
	Hewo
	salinity
	30.22
	3.67
	ab

	C-type LMW glutenins and -gliadins (fraction 4)
	DH1
	control
	24.92
	3.64
	cd

	
	DH1
	salinity
	27.51
	3.31
	c

	
	DH2
	control
	25.55
	2.88
	cd

	
	DH2
	salinity
	25.56
	2.18
	cd

	
	DH3
	control
	26.60
	2.63
	c

	
	DH3
	salinity
	31.11
	5.13
	b

	
	Hewo
	control
	35.33
	2.47
	a

	
	Hewo
	salinity
	23.89
	2.15
	d

	Total B&C-type LMW glutenins and gliadins
	DH1
	control
	112.70
	4.35
	b

	
	DH1
	salinity
	109.98
	4.20
	bc

	
	DH2
	control
	107.41
	4.72
	c

	
	DH2
	salinity
	97.97
	3.51
	d

	
	DH3
	control
	111.71
	8.12
	bc

	
	DH3
	salinity
	121.54
	4.29
	a

	
	Hewo
	control
	123.19
	12.44
	a

	
	Hewo
	salinity
	100.80
	3.92
	d




Fig. 1S Changes in triticale production in tones per year, based on data from FAOSTAT, from the start of registration to the current status in the database (own study), https://www.fao.org/faostat/en/#data (Accessed 9 May 2025)

Table 1S Chlorophyll a fluorescence parameter values in plants on day 256 after sowing in the field. (1 −Vj)/Vj  the ratio of variable fluorescence at the J-step; Area  area above the fluorescence transient; Fm  maximal fluorescence (the highest fluorescence level achieved); F0  minimal fluorescence (the fluorescence level when all reaction centers are open); Fv  variable fluorescence, the difference between Fm and F0 (representing the amount of light used in photosynthesis); PI  performance index; ABS/RC  light absorption flux (for PSII antenna chlorophyll) per RC; Fv/F0  indicates the maximum efficiency of oxygen release (due to water splitting) on the donor site of the PSII; Fv/Fm - the maximal potential quantum PSII efficiency; NBI  Nitrogen Balance Index
	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	(1-Vj)/Vj
	DH1
	control
	0.680 
	0.040 
	ab

	
	DH1
	salinity
	0.690 
	0.041 
	ab

	
	DH2
	control
	0.670 
	0.030 
	abc

	
	DH2
	salinity
	0.670 
	0.032 
	abc

	
	DH3
	control
	0.630 
	0.046 
	d

	
	DH3
	salinity
	0.700 
	0.027 
	a

	
	Hewo
	control
	0.650 
	0.046 
	cd

	
	Hewo
	salinity
	0.670 
	0.049 
	bc

	Area
	DH1
	control
	53385 
	13754 
	ab

	
	DH1
	salinity
	47444 
	7059 
	bc

	
	DH2
	control
	59087 
	20896 
	a

	
	DH2
	salinity
	45403 
	7859 
	c

	
	DH3
	control
	43083 
	3699 
	c

	
	DH3
	salinity
	46865 
	5701 
	bc

	
	Hewo
	control
	59331 
	7996 
	a

	
	Hewo
	salinity
	44432 
	8924 
	c

	Fm
	DH1
	control
	2779 
	447 
	ab

	
	DH1
	salinity
	2530 
	241 
	cd

	
	DH2
	control
	2763 
	149 
	ab

	
	DH2
	salinity
	2509 
	329 
	cd

	
	DH3
	control
	2716 
	209 
	abc

	
	DH3
	salinity
	2601 
	207 
	bcd

	
	Hewo
	control
	2847 
	152 
	a

	
	Hewo
	salinity
	2434 
	442 
	d

	F0
	DH1
	control
	439 
	81 
	b

	
	DH1
	salinity
	395 
	30 
	c

	
	DH2
	control
	425 
	40 
	bc

	
	DH2
	salinity
	419 
	61 
	bc

	
	DH3
	control
	416 
	35 
	bc

	
	DH3
	salinity
	408 
	39 
	bc

	
	Hewo
	control
	471 
	35 
	a

	
	Hewo
	salinity
	404 
	44 
	bc

	Fv
	DH1
	control
	2340 
	379 
	a

	
	DH1
	salinity
	2134 
	220 
	bc

	
	DH2
	control
	2338 
	121 
	a

	
	DH2
	salinity
	2090 
	289 
	c

	
	DH3
	control
	2300 
	189 
	ab

	
	DH3
	salinity
	2193 
	178 
	abc

	
	Hewo
	control
	2376 
	139 
	a

	
	Hewo
	salinity
	2030 
	416 
	c

	Fv/F0
	DH1
	control
	5.38 
	0.55 
	ab

	
	DH1
	salinity
	5.41 
	0.45 
	ab

	
	DH2
	control
	5.53 
	0.42 
	a

	
	DH2
	salinity
	5.03 
	0.61 
	b

	
	DH3
	control
	5.54 
	0.43 
	a

	
	DH3
	salinity
	5.39 
	0.39 
	ab

	
	Hewo
	control
	5.06 
	0.42 
	b

	
	Hewo
	salinity
	5.03 
	0.91 
	b

	Fv/Fm
	DH1
	control
	0.84 
	0.02 
	ab

	
	DH1
	salinity
	0.84 
	0.01 
	a

	
	DH2
	control
	0.85 
	0.01 
	a

	
	DH2
	salinity
	0.83 
	0.02 
	ab

	
	DH3
	control
	0.85 
	0.01 
	a

	
	DH3
	salinity
	0.84 
	0.01 
	a

	
	Hewo
	control
	0.83 
	0.01 
	ab

	
	Hewo
	salinity
	0.83 
	0.05 
	b

	PI
	DH1
	control
	6.43 
	1.57 
	ab

	
	DH1
	salinity
	6.82 
	1.07 
	a

	
	DH2
	control
	6.27 
	0.99 
	ab

	
	DH2
	salinity
	5.70 
	1.65 
	bc

	
	DH3
	control
	4.99 
	1.02 
	cd

	
	DH3
	salinity
	6.66 
	0.69 
	a

	
	Hewo
	control
	4.57 
	1.11 
	d

	
	Hewo
	salinity
	5.41 
	1.31 
	c

	RC/ABS
	DH1
	control
	1.73 
	0.30 
	abc

	
	DH1
	salinity
	1.84 
	0.21 
	a

	
	DH2
	control
	1.68 
	0.16 
	abc

	
	DH2
	salinity
	1.66 
	0.33 
	bc

	
	DH3
	control
	1.43 
	0.21 
	de

	
	DH3
	salinity
	1.78 
	0.10 
	ab

	
	Hewo
	control
	1.37 
	0.21 
	e

	
	Hewo
	salinity
	1.58 
	0.26 
	cd





Table 2S Pigment content in leaves of four triticale genotypes: HW, DH1, DH2, DH3 on day 256 after sowing in the field. Anth – anthocyanins content; Chl  chlorophyll content; Flav – flavonoids content; NBI  Nitrogen Balance Index. The values represent means (n>20) ±SD. Different superscript letters (a-e) indicate significant differences between average values (Duncan’s test (P<0.05)

	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	Anth
(relative units a.u.)
	DH1
	control
	0.063 
	0.026 
	c

	
	DH1
	salinity
	0.063 
	0.051 
	c

	
	DH2
	control
	0.075 
	0.034 
	bc

	
	DH2
	salinity
	0.074 
	0.027 
	bc

	
	DH3
	control
	0.100 
	0.046 
	b

	
	DH3
	salinity
	0.136 
	0.064 
	a

	
	Hewo
	control
	0.097 
	0.041 
	b

	
	Hewo
	salinity
	0.087 
	0.047 
	bc

	Chl
(µg/cm²)
	DH1
	control
	34.32 
	4.51 
	ab

	
	DH1
	salinity
	34.48 
	6.77 
	ab

	
	DH2
	control
	33.31 
	4.08 
	b

	
	DH2
	salinity
	32.89 
	4.14 
	bc

	
	DH3
	control
	32.44 
	4.34 
	bc

	
	DH3
	salinity
	29.94 
	6.33 
	cd

	
	Hewo
	control
	28.52 
	3.80 
	d

	
	Hewo
	salinity
	37.32 
	7.04 
	a

	Flav
(relative units a.u.)
	DH1
	control
	1.405 
	0.086 
	b

	
	DH1
	salinity
	1.300 
	0.182 
	cd

	
	DH2
	control
	1.334 
	0.096 
	bc

	
	DH2
	salinity
	1.403 
	0.188 
	b

	
	DH3
	control
	1.334 
	0.090 
	bc

	
	DH3
	salinity
	1.592 
	0.154 
	a

	
	Hewo
	control
	1.274 
	0.144 
	cd

	
	Hewo
	salinity
	1.218 
	0.127 
	d

	NBI
(relative units a.u.)
	DH1
	control
	25.06 
	2.23 
	bc

	
	DH1
	salinity
	27.25 
	7.43 
	b

	
	DH2
	control
	25.12 
	4.46 
	bc

	
	DH2
	salinity
	24.00 
	5.27 
	bc

	
	DH3
	control
	24.50 
	4.32 
	bc

	
	DH3
	salinity
	19.22 
	5.36 
	d

	
	Hewo
	control
	22.80 
	4.51 
	c

	
	Hewo
	salinity
	31.12 
	7.47 
	a





Table 3S Yield parameters on the experimental plot of four triticale genotypes: HW, DH1, DH2, DH3 on day 256 after sowing. TKW - the thousand kernel weight. The values represent means (n>20) ±SD. Different superscript letters (a-e) indicate significant differences between average values (Duncan’s test (P<0.05)

	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	Kernel No./spike
	DH1
	control
	42.06
	19.11
	c

	
	DH1
	salinity
	39.59
	24.39
	c

	
	DH2
	control
	50.33
	24.612
	bc

	
	DH2
	salinity
	49.4
	24.11
	bc

	
	DH3
	control
	45.67
	23.26
	bc

	
	DH3
	salinity
	72.67
	9.45
	a

	
	Hewo
	control
	47.67
	22.09
	bc

	
	Hewo
	salinity
	59.41
	24.88
	ab

	Kernel weight/spike
(g)
	DH1
	control
	1.74
	0.99
	bc

	
	DH1
	salinity
	1.5
	1.08
	c

	
	DH2
	control
	2.57
	1.51
	b

	
	DH2
	salinity
	2.55
	1.49
	b

	
	DH3
	control
	2.06
	1.32
	bc

	
	DH3
	salinity
	3.75
	0.96
	a

	
	Hewo
	control
	2.29
	1.22
	bc

	
	Hewo
	salinity
	2.55
	1.15
	b

	Plant height
(cm)
	DH1
	control
	65.67
	2.26
	c

	
	DH1
	salinity
	68.98
	13.97
	c

	
	DH2
	control
	101.22
	14.71
	a

	
	DH2
	salinity
	87.33
	17.47
	b

	
	DH3
	control
	88.83
	18.20 
	b

	
	DH3
	salinity
	82.2
	4.06
	b

	
	Hewo
	control
	104.58
	12.15
	a

	
	Hewo
	salinity
	98.98
	12.37
	a

	Spike length
(cm)
	DH1
	control
	10.8
	2.3
	bc

	
	DH1
	salinity
	9.5
	2.2
	cd

	
	DH2
	control
	9.8
	2.1
	bcd

	
	DH2
	salinity
	9.0
	2.3
	d

	
	DH3
	control
	8.8
	2.2
	d

	
	DH3
	salinity
	13.8
	0.8
	a

	
	Hewo
	control
	11.3
	2.3
	b

	
	Hewo
	salinity
	10.9
	2.3
	bc

	Spikelets No./spike
	DH1
	control
	15.14
	2.62
	abc

	
	DH1
	salinity
	13.27
	2.83
	cd

	
	DH2
	control
	14.4
	2.79
	bcd

	
	DH2
	salinity
	14
	3.27
	cd

	
	DH3
	control
	12.73
	2.99
	d

	
	DH3
	salinity
	18.67
	1.15
	a

	
	Hewo
	control
	16.92
	3.43
	a

	
	Hewo
	salinity
	16.3
	2.42
	ab

	Straw length
(cm)
	DH1
	control
	54.9
	0
	c

	
	DH1
	salinity
	59.46
	12.48
	c

	
	DH2
	control
	90.68
	11.02
	a

	
	DH2
	salinity
	78.36
	16.82
	b

	
	DH3
	control
	79.09
	15.05
	b

	
	DH3
	salinity
	68.37
	3.33
	d

	
	Hewo
	control
	93.32
	10.57
	a

	
	Hewo
	salinity
	86.74
	7.51
	a

	TKW
(g)
	DH1
	control
	39.71
	7.83
	cd

	
	DH1
	salinity
	35.56
	8.59
	d

	
	DH2
	control
	48.19
	9.06
	ab

	
	DH2
	salinity
	48.13
	9.16
	ab

	
	DH3
	control
	41.51
	10.51
	cd

	
	DH3
	salinity
	51.12
	7.87
	a

	
	Hewo
	control
	45.57
	8.72
	abc

	
	Hewo
	salinity
	42.47
	5.6
	bc





Table 4S Protein content in kernels of four triticale genotypes: HW, DH1, DH2, DH3 on day 256 after sowing in the field. The values represent means (n>4) ±SD. Different superscript letters (a-e) indicate significant differences between average values (Duncan’s test (P<0.05)

	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	Prx abundance
	DH1
	control
	130.18 
	13.90 
	c

	
	DH1
	salinity
	121.24 
	8.07 
	d

	
	DH2
	control
	174.40 
	15.65 
	b

	
	DH2
	salinity
	93.71 
	2.81 
	f

	
	DH3
	control
	92.42 
	7.59 
	f

	
	DH3
	salinity
	105.54 
	10.12 
	e

	
	Hewo
	control
	207.73 
	21.36 
	a

	
	Hewo
	salinity
	124.93 
	12.54 
	cd

	B-type LMW glutenins and y-gliadins (fraction 1)
	DH1
	control
	25.00
	1.29
	a

	
	DH1
	salinity
	22.50
	1.23
	b

	
	DH2
	control
	22.75
	1.26
	b

	
	DH2
	salinity
	23.43
	2.70
	ab

	
	DH3
	control
	22.75
	2.19
	b

	
	DH3
	salinity
	25.33
	1.51
	a

	
	Hewo
	control
	25.12
	1.88
	a

	
	Hewo
	salinity
	21.86
	0.69
	b

	B-type LMW glutenins and y-gliadins (fraction 2)
	DH1
	control
	33.31
	3.30
	a

	
	DH1
	salinity
	30.20
	3.42
	bc

	
	DH2
	control
	27.78
	4.38
	c

	
	DH2
	salinity
	21.54
	3.21
	e

	
	DH3
	control
	28.00
	3.40
	c

	
	DH3
	salinity
	31.18
	2.93
	ab

	
	Hewo
	control
	28.64
	3.08
	bc

	
	Hewo
	salinity
	24.83
	2.66
	d

	C-type LMW glutenins and -gliadins (fraction 3)

	DH1
	control
	29.50
	2.98
	ab

	
	DH1
	salinity
	29.78
	4.02
	ab

	
	DH2
	control
	31.33
	5.10
	ab

	
	DH2
	salinity
	27.44
	2.65
	b

	
	DH3
	control
	34.36
	12.76
	a

	
	DH3
	salinity
	33.92
	2.67
	a

	
	Hewo
	control
	34.10
	3.21
	a

	
	Hewo
	salinity
	30.22
	3.67
	ab

	C-type LMW glutenins and -gliadins (fraction 4)
	DH1
	control
	24.92
	3.64
	cd

	
	DH1
	salinity
	27.51
	3.31
	c

	
	DH2
	control
	25.55
	2.88
	cd

	
	DH2
	salinity
	25.56
	2.18
	cd

	
	DH3
	control
	26.60
	2.63
	c

	
	DH3
	salinity
	31.11
	5.13
	b

	
	Hewo
	control
	35.33
	2.47
	a

	
	Hewo
	salinity
	23.89
	2.15
	d

	Total B&C-type LMW glutenins and gliadins
	DH1
	control
	112.70
	4.35
	b

	
	DH1
	salinity
	109.98
	4.20
	bc

	
	DH2
	control
	107.41
	4.72
	c

	
	DH2
	salinity
	97.97
	3.51
	d

	
	DH3
	control
	111.71
	8.12
	bc

	
	DH3
	salinity
	121.54
	4.29
	a

	
	Hewo
	control
	123.19
	12.44
	a

	
	Hewo
	salinity
	100.80
	3.92
	d




Fig. 1S Changes in triticale production in tones per year, based on data from FAOSTAT, from the start of registration to the current status in the database (own study), https://www.fao.org/faostat/en/#data (Accessed 9 May 2025)

Table 1S Chlorophyll a fluorescence parameter values in plants on day 256 after sowing in the field. (1 −Vj)/Vj  the ratio of variable fluorescence at the J-step; Area  area above the fluorescence transient; Fm  maximal fluorescence (the highest fluorescence level achieved); F0  minimal fluorescence (the fluorescence level when all reaction centers are open); Fv  variable fluorescence, the difference between Fm and F0 (representing the amount of light used in photosynthesis); PI  performance index; ABS/RC  light absorption flux (for PSII antenna chlorophyll) per RC; Fv/F0  indicates the maximum efficiency of oxygen release (due to water splitting) on the donor site of the PSII; Fv/Fm - the maximal potential quantum PSII efficiency; NBI  Nitrogen Balance Index
	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	(1-Vj)/Vj
	DH1
	control
	0.680 
	0.040 
	ab

	
	DH1
	salinity
	0.690 
	0.041 
	ab

	
	DH2
	control
	0.670 
	0.030 
	abc

	
	DH2
	salinity
	0.670 
	0.032 
	abc

	
	DH3
	control
	0.630 
	0.046 
	d

	
	DH3
	salinity
	0.700 
	0.027 
	a

	
	Hewo
	control
	0.650 
	0.046 
	cd

	
	Hewo
	salinity
	0.670 
	0.049 
	bc

	Area
	DH1
	control
	53385 
	13754 
	ab

	
	DH1
	salinity
	47444 
	7059 
	bc

	
	DH2
	control
	59087 
	20896 
	a

	
	DH2
	salinity
	45403 
	7859 
	c

	
	DH3
	control
	43083 
	3699 
	c

	
	DH3
	salinity
	46865 
	5701 
	bc

	
	Hewo
	control
	59331 
	7996 
	a

	
	Hewo
	salinity
	44432 
	8924 
	c

	Fm
	DH1
	control
	2779 
	447 
	ab

	
	DH1
	salinity
	2530 
	241 
	cd

	
	DH2
	control
	2763 
	149 
	ab

	
	DH2
	salinity
	2509 
	329 
	cd

	
	DH3
	control
	2716 
	209 
	abc

	
	DH3
	salinity
	2601 
	207 
	bcd

	
	Hewo
	control
	2847 
	152 
	a

	
	Hewo
	salinity
	2434 
	442 
	d

	F0
	DH1
	control
	439 
	81 
	b

	
	DH1
	salinity
	395 
	30 
	c

	
	DH2
	control
	425 
	40 
	bc

	
	DH2
	salinity
	419 
	61 
	bc

	
	DH3
	control
	416 
	35 
	bc

	
	DH3
	salinity
	408 
	39 
	bc

	
	Hewo
	control
	471 
	35 
	a

	
	Hewo
	salinity
	404 
	44 
	bc

	Fv
	DH1
	control
	2340 
	379 
	a

	
	DH1
	salinity
	2134 
	220 
	bc

	
	DH2
	control
	2338 
	121 
	a

	
	DH2
	salinity
	2090 
	289 
	c

	
	DH3
	control
	2300 
	189 
	ab

	
	DH3
	salinity
	2193 
	178 
	abc

	
	Hewo
	control
	2376 
	139 
	a

	
	Hewo
	salinity
	2030 
	416 
	c

	Fv/F0
	DH1
	control
	5.38 
	0.55 
	ab

	
	DH1
	salinity
	5.41 
	0.45 
	ab

	
	DH2
	control
	5.53 
	0.42 
	a

	
	DH2
	salinity
	5.03 
	0.61 
	b

	
	DH3
	control
	5.54 
	0.43 
	a

	
	DH3
	salinity
	5.39 
	0.39 
	ab

	
	Hewo
	control
	5.06 
	0.42 
	b

	
	Hewo
	salinity
	5.03 
	0.91 
	b

	Fv/Fm
	DH1
	control
	0.84 
	0.02 
	ab

	
	DH1
	salinity
	0.84 
	0.01 
	a

	
	DH2
	control
	0.85 
	0.01 
	a

	
	DH2
	salinity
	0.83 
	0.02 
	ab

	
	DH3
	control
	0.85 
	0.01 
	a

	
	DH3
	salinity
	0.84 
	0.01 
	a

	
	Hewo
	control
	0.83 
	0.01 
	ab

	
	Hewo
	salinity
	0.83 
	0.05 
	b

	PI
	DH1
	control
	6.43 
	1.57 
	ab

	
	DH1
	salinity
	6.82 
	1.07 
	a

	
	DH2
	control
	6.27 
	0.99 
	ab

	
	DH2
	salinity
	5.70 
	1.65 
	bc

	
	DH3
	control
	4.99 
	1.02 
	cd

	
	DH3
	salinity
	6.66 
	0.69 
	a

	
	Hewo
	control
	4.57 
	1.11 
	d

	
	Hewo
	salinity
	5.41 
	1.31 
	c

	RC/ABS
	DH1
	control
	1.73 
	0.30 
	abc

	
	DH1
	salinity
	1.84 
	0.21 
	a

	
	DH2
	control
	1.68 
	0.16 
	abc

	
	DH2
	salinity
	1.66 
	0.33 
	bc

	
	DH3
	control
	1.43 
	0.21 
	de

	
	DH3
	salinity
	1.78 
	0.10 
	ab

	
	Hewo
	control
	1.37 
	0.21 
	e

	
	Hewo
	salinity
	1.58 
	0.26 
	cd





Table 2S Pigment content in leaves of four triticale genotypes: HW, DH1, DH2, DH3 on day 256 after sowing in the field. Anth – anthocyanins content; Chl  chlorophyll content; Flav – flavonoids content; NBI  Nitrogen Balance Index. The values represent means (n>20) ±SD. Different superscript letters (a-e) indicate significant differences between average values (Duncan’s test (P<0.05)

	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	Anth
(relative units a.u.)
	DH1
	control
	0.063 
	0.026 
	c

	
	DH1
	salinity
	0.063 
	0.051 
	c

	
	DH2
	control
	0.075 
	0.034 
	bc

	
	DH2
	salinity
	0.074 
	0.027 
	bc

	
	DH3
	control
	0.100 
	0.046 
	b

	
	DH3
	salinity
	0.136 
	0.064 
	a

	
	Hewo
	control
	0.097 
	0.041 
	b

	
	Hewo
	salinity
	0.087 
	0.047 
	bc

	Chl
(µg/cm²)
	DH1
	control
	34.32 
	4.51 
	ab

	
	DH1
	salinity
	34.48 
	6.77 
	ab

	
	DH2
	control
	33.31 
	4.08 
	b

	
	DH2
	salinity
	32.89 
	4.14 
	bc

	
	DH3
	control
	32.44 
	4.34 
	bc

	
	DH3
	salinity
	29.94 
	6.33 
	cd

	
	Hewo
	control
	28.52 
	3.80 
	d

	
	Hewo
	salinity
	37.32 
	7.04 
	a

	Flav
(relative units a.u.)
	DH1
	control
	1.405 
	0.086 
	b

	
	DH1
	salinity
	1.300 
	0.182 
	cd

	
	DH2
	control
	1.334 
	0.096 
	bc

	
	DH2
	salinity
	1.403 
	0.188 
	b

	
	DH3
	control
	1.334 
	0.090 
	bc

	
	DH3
	salinity
	1.592 
	0.154 
	a

	
	Hewo
	control
	1.274 
	0.144 
	cd

	
	Hewo
	salinity
	1.218 
	0.127 
	d

	NBI
(relative units a.u.)
	DH1
	control
	25.06 
	2.23 
	bc

	
	DH1
	salinity
	27.25 
	7.43 
	b

	
	DH2
	control
	25.12 
	4.46 
	bc

	
	DH2
	salinity
	24.00 
	5.27 
	bc

	
	DH3
	control
	24.50 
	4.32 
	bc

	
	DH3
	salinity
	19.22 
	5.36 
	d

	
	Hewo
	control
	22.80 
	4.51 
	c

	
	Hewo
	salinity
	31.12 
	7.47 
	a





Table 3S Yield parameters on the experimental plot of four triticale genotypes: HW, DH1, DH2, DH3 on day 256 after sowing. TKW - the thousand kernel weight. The values represent means (n>20) ±SD. Different superscript letters (a-e) indicate significant differences between average values (Duncan’s test (P<0.05)

	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	Kernel No./spike
	DH1
	control
	42.06
	19.11
	c

	
	DH1
	salinity
	39.59
	24.39
	c

	
	DH2
	control
	50.33
	24.612
	bc

	
	DH2
	salinity
	49.4
	24.11
	bc

	
	DH3
	control
	45.67
	23.26
	bc

	
	DH3
	salinity
	72.67
	9.45
	a

	
	Hewo
	control
	47.67
	22.09
	bc

	
	Hewo
	salinity
	59.41
	24.88
	ab

	Kernel weight/spike
(g)
	DH1
	control
	1.74
	0.99
	bc

	
	DH1
	salinity
	1.5
	1.08
	c

	
	DH2
	control
	2.57
	1.51
	b

	
	DH2
	salinity
	2.55
	1.49
	b

	
	DH3
	control
	2.06
	1.32
	bc

	
	DH3
	salinity
	3.75
	0.96
	a

	
	Hewo
	control
	2.29
	1.22
	bc

	
	Hewo
	salinity
	2.55
	1.15
	b

	Plant height
(cm)
	DH1
	control
	65.67
	2.26
	c

	
	DH1
	salinity
	68.98
	13.97
	c

	
	DH2
	control
	101.22
	14.71
	a

	
	DH2
	salinity
	87.33
	17.47
	b

	
	DH3
	control
	88.83
	18.20 
	b

	
	DH3
	salinity
	82.2
	4.06
	b

	
	Hewo
	control
	104.58
	12.15
	a

	
	Hewo
	salinity
	98.98
	12.37
	a

	Spike length
(cm)
	DH1
	control
	10.8
	2.3
	bc

	
	DH1
	salinity
	9.5
	2.2
	cd

	
	DH2
	control
	9.8
	2.1
	bcd

	
	DH2
	salinity
	9.0
	2.3
	d

	
	DH3
	control
	8.8
	2.2
	d

	
	DH3
	salinity
	13.8
	0.8
	a

	
	Hewo
	control
	11.3
	2.3
	b

	
	Hewo
	salinity
	10.9
	2.3
	bc

	Spikelets No./spike
	DH1
	control
	15.14
	2.62
	abc

	
	DH1
	salinity
	13.27
	2.83
	cd

	
	DH2
	control
	14.4
	2.79
	bcd

	
	DH2
	salinity
	14
	3.27
	cd

	
	DH3
	control
	12.73
	2.99
	d

	
	DH3
	salinity
	18.67
	1.15
	a

	
	Hewo
	control
	16.92
	3.43
	a

	
	Hewo
	salinity
	16.3
	2.42
	ab

	Straw length
(cm)
	DH1
	control
	54.9
	0
	c

	
	DH1
	salinity
	59.46
	12.48
	c

	
	DH2
	control
	90.68
	11.02
	a

	
	DH2
	salinity
	78.36
	16.82
	b

	
	DH3
	control
	79.09
	15.05
	b

	
	DH3
	salinity
	68.37
	3.33
	d

	
	Hewo
	control
	93.32
	10.57
	a

	
	Hewo
	salinity
	86.74
	7.51
	a

	TKW
(g)
	DH1
	control
	39.71
	7.83
	cd

	
	DH1
	salinity
	35.56
	8.59
	d

	
	DH2
	control
	48.19
	9.06
	ab

	
	DH2
	salinity
	48.13
	9.16
	ab

	
	DH3
	control
	41.51
	10.51
	cd

	
	DH3
	salinity
	51.12
	7.87
	a

	
	Hewo
	control
	45.57
	8.72
	abc

	
	Hewo
	salinity
	42.47
	5.6
	bc





Table 4S Protein content in kernels of four triticale genotypes: HW, DH1, DH2, DH3 on day 256 after sowing in the field. The values represent means (n>4) ±SD. Different superscript letters (a-e) indicate significant differences between average values (Duncan’s test (P<0.05)

	Variable
	Genotype
	Treatment
	Mean
	SD±
	Duncan test

	Prx abundance
	DH1
	control
	130.18 
	13.90 
	c

	
	DH1
	salinity
	121.24 
	8.07 
	d

	
	DH2
	control
	174.40 
	15.65 
	b

	
	DH2
	salinity
	93.71 
	2.81 
	f

	
	DH3
	control
	92.42 
	7.59 
	f

	
	DH3
	salinity
	105.54 
	10.12 
	e

	
	Hewo
	control
	207.73 
	21.36 
	a

	
	Hewo
	salinity
	124.93 
	12.54 
	cd

	B-type LMW glutenins and y-gliadins (fraction 1)
	DH1
	control
	25.00
	1.29
	a

	
	DH1
	salinity
	22.50
	1.23
	b

	
	DH2
	control
	22.75
	1.26
	b

	
	DH2
	salinity
	23.43
	2.70
	ab

	
	DH3
	control
	22.75
	2.19
	b

	
	DH3
	salinity
	25.33
	1.51
	a

	
	Hewo
	control
	25.12
	1.88
	a

	
	Hewo
	salinity
	21.86
	0.69
	b

	B-type LMW glutenins and y-gliadins (fraction 2)
	DH1
	control
	33.31
	3.30
	a

	
	DH1
	salinity
	30.20
	3.42
	bc

	
	DH2
	control
	27.78
	4.38
	c

	
	DH2
	salinity
	21.54
	3.21
	e

	
	DH3
	control
	28.00
	3.40
	c

	
	DH3
	salinity
	31.18
	2.93
	ab

	
	Hewo
	control
	28.64
	3.08
	bc

	
	Hewo
	salinity
	24.83
	2.66
	d

	C-type LMW glutenins and -gliadins (fraction 3)

	DH1
	control
	29.50
	2.98
	ab

	
	DH1
	salinity
	29.78
	4.02
	ab

	
	DH2
	control
	31.33
	5.10
	ab

	
	DH2
	salinity
	27.44
	2.65
	b

	
	DH3
	control
	34.36
	12.76
	a

	
	DH3
	salinity
	33.92
	2.67
	a

	
	Hewo
	control
	34.10
	3.21
	a

	
	Hewo
	salinity
	30.22
	3.67
	ab

	C-type LMW glutenins and -gliadins (fraction 4)
	DH1
	control
	24.92
	3.64
	cd

	
	DH1
	salinity
	27.51
	3.31
	c

	
	DH2
	control
	25.55
	2.88
	cd

	
	DH2
	salinity
	25.56
	2.18
	cd

	
	DH3
	control
	26.60
	2.63
	c

	
	DH3
	salinity
	31.11
	5.13
	b

	
	Hewo
	control
	35.33
	2.47
	a

	
	Hewo
	salinity
	23.89
	2.15
	d

	Total B&C-type LMW glutenins and gliadins
	DH1
	control
	112.70
	4.35
	b

	
	DH1
	salinity
	109.98
	4.20
	bc

	
	DH2
	control
	107.41
	4.72
	c

	
	DH2
	salinity
	97.97
	3.51
	d

	
	DH3
	control
	111.71
	8.12
	bc

	
	DH3
	salinity
	121.54
	4.29
	a

	
	Hewo
	control
	123.19
	12.44
	a

	
	Hewo
	salinity
	100.80
	3.92
	d
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