
	
	Rangpur
	Rajshahi

	Environmental Code
	E1 (ENV1, ENV2, and ENV3 -representing the years 2023,2024, and 2025, respectively)
	E2 (ENV4, ENV5, and ENV6 -representing the years 2023,2024, and 2025, respectively)

	AEZs
	Tista Meander Floodplain 
	High Ganges River Floodplain 

	Soil Type
	Olive brown, rapidly permeable, loamy soils on the upper land and grey or dark grey, slowly permeable, heavy silt or clay loam on lower land
	Olive brown, silt & clay loams on the upper floodplain and dark grey, mottled brown, clay soils on lower floodplains.


Table 1. Site characteristics of Rangpur and Rajshahi 
Source: Agro-Ecological Zones Maps [18]


	#
	Genotype 
name
	Varietal Code
	Genotype Code
	Variety Description
	Total Seed quantity used for the experiment 
	Number of trial plots
	Total area for the experiment

	1
	BRRI
dhan48
	Farmers’ Check
	G1
	Pedigree: BR1543-9-2-1/IR13249-49-3-2-2, Grain type: Medium bold, Potential yield: 5.5 t ha-1, Duration: 110 days, Rainfed
	72 kg
	72
	9.63 ha

	2
	BRRI
dhan75
	Benchmark
	G2
	Pedigree: Yuefengzhan/E-Zhong 5, Grain type: Medium slender, Potential yield: 4.5-5.5 t ha-1, Duration: 110-115 days, Rainfed
	72 kg
	72
	

	3
	BRRI
dhan82
	Test Variety
	G3
	Pedigree: Pure line selection of NERICA10, Grain type: Medium bold, Potential yield: 4.5-5.5 t ha-1, Duration: 100-105 days, Rainfed
	72 kg
	72
	

	4
	BRRI
dhan85
	Test Variety
	G4
	Pedigree:BR4828-54-1-4-9/IR50//BR4828-54-1-4-9/LUHONG ZAO1, Grain type: Medium long slender, Potential yield: 4.5-5.5 t ha-1, Duration: 108-110 days, Rainfed
	72 kg
	72
	

	5
	BRRI
dhan98
	Test Variety
	G5
	Pedigree: MLT-145-2/HR17512-11-2-3-1-4-2-3, Grain type: Long slender, Potential yield: 5.09-5.87 t ha-1, Duration: 112 days, Rainfed
	72 kg
	72
	


Table 2. Rice genotypes used in the HHAT experiments



	Trait
	Statistic
	Location
	BRRI dhan48 (farmers’ check)
	BRRI dhan75 (benchmark)
	BRRI dhan82
(test variety)
	BRRI dhan85
(test variety)
	BRRI dhan98
(test variety)

	GY
	Mean
	E1
	3.92
	4.74
	4.11
	4.48
	4.70

	
	
	E2
	3.73
	3.91
	3.56
	4.05
	4.56

	
	
	Combined (E1 & E2)
	3.82
	4.33
	3.83
	4.27
	4.63

	
	SD
	E1
	0.41
	0.27
	0.31
	0.17
	0.43

	
	
	E2
	0.20
	0.37
	0.25
	0.35
	0.29

	
	
	Combined (E1 & E2)
	0.33
	0.53
	0.39
	0.35
	0.37

	
	Min
	E1
	3.39
	4.42
	3.64
	4.18
	3.77

	
	
	E2
	3.36
	3.40
	3.19
	3.46
	4.07

	
	
	Combined (E1 & E2)
	3.36
	3.40
	3.19
	3.46
	3.77

	
	Max
	E1
	4.69
	5.26
	4.69
	4.83
	5.34

	
	
	E2
	4.21
	4.81
	4.28
	4.99
	5.05

	
	
	Combined (E1 & E2)
	4.69
	5.26
	4.69
	4.99
	5.34

	
	CV
	E1
	10.40
	5.63
	7.52
	3.83
	9.10

	
	
	E2
	5.39
	9.43
	7.04
	8.66
	6.27

	
	
	Combined (E1 & E2)
	8.72
	12.10
	10.2
	8.19
	7.94

	CC
	Mean
	E1
	91.5
	90.6
	90.8
	89.8
	90.6

	
	
	E2
	86.6
	86.2
	78.6
	87.4
	87.3

	
	
	Combined (E1 & E2)
	89
	88.4
	84.7
	88.6
	89

	
	SD
	E1
	2.75
	3.37
	3.57
	3.93
	3.56

	
	
	E2
	4.24
	4.29
	4.59
	4.67
	4.25

	
	
	Combined (E1 & E2)
	4.33
	4.41
	7.36
	4.45
	4.24

	
	Min
	E1
	86
	83
	83
	81
	85

	
	
	E2
	78
	81
	71
	81
	81

	
	
	Combined (E1 & E2)
	78
	81
	71
	81
	81

	
	Max
	E1
	97
	97
	96
	97
	98

	
	
	E2
	96
	95
	89
	97
	98

	
	
	Combined (E1 & E2)
	97
	97
	96
	97
	98

	
	CV
	E1
	3.01
	3.72
	3.94
	4.38
	3.93

	
	
	E2
	4.9
	4.98
	5.84
	5.35
	4.87

	
	
	Combined (E1 & E2)
	4.87
	4.99
	8.7
	5.02
	4.76

	HD
	Mean
	E1
	108
	109
	105
	104
	104

	
	
	E2
	106
	105
	105
	106
	105

	
	
	Combined (E1 & E2)
	107
	107
	105
	105
	104

	
	SD
	E1
	7.79
	5.5
	6.49
	5.31
	5.31

	
	
	E2
	1.95
	2.29
	1.99
	2.87
	2.56

	
	
	Combined (E1 & E2)
	5.73
	4.65
	4.76
	4.32
	4.18

	
	Min
	E1
	97
	102
	97
	97
	97

	
	
	E2
	101  
	101
	101
	99
	98

	
	
	Combined (E1 & E2)
	97
	101
	97
	97
	97

	
	Max
	E1
	116
	116
	116
	111
	111

	
	
	E2
	109
	109
	108
	110
	110

	
	
	Combined (E1 & E2)
	116
	116
	116
	111
	111

	
	CV
	E1
	7.24
	5.03
	6.18
	5.11
	5.11

	
	
	E2
	1.85
	2.18
	1.89
	2.72
	2.43

	
	
	Combined (E1 & E2)
	5.38
	4.34
	4.53
	4.13
	4


Table 3. Descriptive statistics for grain yield, canopy coverage, and harvest duration of rice genotypes at E1 & E2


	#
	ID
	Location
	Genotype
	BLUE
	BLUP
	Predicted Mean Grain Yield

	1
	BRRI dhan48 
(farmers’ check)
	E1
	G1

	3.92
	-0.46
	3.45

	
	
	E2
	
	3.73
	-0.23
	3.50

	
	
	Combined (E1 & E2)
	
	3.82
	-0.35
	3.48

	2
	BRRI dhan75 
(benchmark)
	E1
	G2
	4.74
	0.34
	5.08

	
	
	E2
	
	3.91
	-0.05
	3.86

	
	
	Combined (E1 & E2)
	
	4.33
	0.15
	4.47

	3
	BRRI dhan82
(test variety)
	E1
	G3
	4.11
	-0.28
	3.83

	
	
	E2
	
	3.56
	-0.40
	3.16

	
	
	Combined (E1 & E2)
	
	3.83
	-0.34
	3.50

	4
	BRRI dhan85
(test variety)
	E1
	G4
	4.48
	0.09
	4.58

	
	
	E2
	
	4.05
	0.09
	4.14

	
	
	Combined (E1 & E2)
	
	4.27
	0.09
	4.36

	5
	BRRI dhan98
(test variety)
	E1
	G5
	4.70
	0.30
	5.01

	
	
	E2
	
	4.56
	0.59
	5.16

	
	
	Combined (E1 & E2)
	
	4.63
	0.45
	5.08


Table 4. Estimated BLUEs, BLUPs, and predicted mean grain yield of rice genotypes at E1 and E2


	Source
	Location
	df
	Grain Yield
	Canopy Coverage
	Harvest Duration

	ENV
	E1
	2
	1.15**
	580.96**
	3056.36**

	
	E2
	2
	1.68**
	15.14
	44.29*

	
	Combined (E1 & E2)
	5
	4.39**
	767.65**
	1246.50**

	[bookmark: OLE_LINK2]REP (ENV)
	E1
	33
	0.04
	11.60**
	6.09**

	
	E2
	33
	0.07
	19.35
	9.59**

	
	Combined (E1 & E2)
	66
	0.06
	15.48*
	7.84**

	GEN
	E1
	4
	4.78**
	13.49**
	204.09**

	
	E2
	4
	5.28**
	505.18**
	1.58

	
	Combined (E1 & E2)
	4
	8.64**
	244.79**
	102.76**

	GEN x ENV
	E1
	8
	0.19
	3.98
	21.52**

	
	E2
	8
	0.28**
	32.45
	12.59**

	
	Combined (E1 & E2)
	20
	0.47**
	69.35**
	34.23**

	PC1
	E1
	5
	0.31*
	6.32
	34.44**

	
	E2
	5
	0.45**
	49.06*
	19.65**

	
	Combined (E1 & E2)
	8
	0.79**
	139.25**
	57.20**

	PC2
	E1
	3
	0.00
	0.08
	0.00

	
	E2
	3
	0.00
	4.77
	0.83

	
	Combined (E1 & E2)
	6
	0.40**
	42.43**
	25.49**

	PC3
	Combined (E1 & E2)
	4
	0.19
	2.78
	18.15**

	PC4
	Combined (E1 & E2)
	2
	0.00
	3.68
	0.69

	Residuals
	E1
	132
	0.11
	3.91
	1.09

	
	E2
	132
	0.06
	18.79
	3.54

	
	Combined (E1 & E2)
	264
	0.08
	11.35
	2.32

	Total
	E1
	187
	0.21
	11.65
	40.74

	
	E2
	187
	0.21
	30.42
	5.78

	
	Combined (E1 & E2)
	379
	0.27
	30.63
	24.12


Table 5. ANOVA and AMMI Components for grain yield, canopy coverage, and harvest duration of rice genotypes 
***= Significant at 0.1%; **= Significant at 1%; *=Significant at 5% probability level; df= Degrees of freedom; REP = Replication, PC = Principal Component

