Supplementary data
Table S1: Weekly meteorological observations during the 2023 summer maize growing season at Ludhiana, showing maximum and minimum temperatures, sunshine hours, wind speed, mean relative humidity, rainfall, and evaporation from sowing to harvest.
	Meteorological week              (Sowing to harvest)
	Maximum temperature (°C)
	Minimum temperature (°C)
	Sunshine hours  (hour)
	Wind speed            (km h-1)
	Mean relative humidity

(%)
	Rainfall (mm)
	Evaporation (mm) 

	18th (5 May-11th May)
	35.8
	19.1
	11.14
	5.0
	37.3
	1.8
	57.8

	19th (12 May-18th May)
	39.0
	22.1
	9.29
	4.0
	34.0
	4.6
	66.8

	20th (19 May-25th May)
	38.6
	23.5
	9.37
	5.3
	43.9
	10.0
	65.8

	21st (26 May-1st June)
	32.2
	21.3
	6.64
	5.2
	57.8
	33.6
	44.2

	22nd (2 June-8th June)
	34.8
	22.6
	11.74
	4.5
	51.2
	0.0
	50.3

	23rd (9 June-15th June)
	38.0
	29.1
	9.46
	5.0
	49.0
	12.4
	56.4

	24th (16 June-22nd June)
	38.7
	29.7
	8.27
	5.2
	51.5
	0.8
	60.0

	25th (23 June-29th June)
	36.4
	28.8
	3.60
	7.0
	62.6
	61.4
	51.0

	26th (30 June-6th July)
	34.1
	27.2
	4.80
	4.1
	74.7
	130.2
	31.0

	27th (7 July-13th July)
	31.1
	25.7
	4.80
	6.2
	78.6
	52.6
	37.8

	28th (14 July-20th July)
	33.7
	28.3
	4.40
	4.8
	75.5
	5.1
	33.2

	29th (21 July-27th July)
	33.6
	28.4
	4.50
	4.8
	70.5
	0.0
	30.6

	30th (28 July-3rd Aug.)
	34.4
	27.7
	6.90
	2.8
	75.9
	11.4
	31.0

	31st (4 Aug.-10th Aug.)
	34.7
	30.6
	5.00
	3.3
	72.2
	4.8
	32.2

	32nd (11 Aug.-17th Aug.)
	34.9
	27.6
	7.20
	4.0
	68.6
	1.2
	37.8


Table S2: Weekly meteorological data recorded during the 2024 summer maize growing season at Ludhiana, including temperature, sunshine hours, wind speed, relative humidity, rainfall, and evaporation from sowing to harvest.
	Meteorological weeks (Sowing to harvest)
	Maximum temperature            (°C)
	Minimum temperature (°C)
	Sunshine hours            (hour)
	Wind speed (km h-1)
	Mean relative humidity

(%)
	Rainfall

(mm)
	Evaporation (mm)

	6th (9 Feb.-15th Feb.)
	22.6
	6.8
	8.0
	1.9
	67.7
	0.0
	12.4

	7th (16 Feb.-22nd Feb.)
	23.5
	10.4
	7.2
	6.2
	64.1
	0.0
	21.4

	8th (23 Feb.-29th Feb.)
	22.6
	8.2
	8.8
	3.3
	58.6
	0.0
	20.8

	9th (1 March-7th March)
	21.5
	9.6
	6.4
	5.6
	61.2
	67.8
	20.5

	10th (8 March-14th March)
	25.3
	11.0
	7.9
	3.0
	64.3
	0.0
	19.8

	11th (15 March-21st March)
	27.7
	12.2
	10.1
	4.5
	60.6
	0.0
	24.6

	12th (22 March-28th March)
	30.1
	17.6
	6.8
	3.9
	58.6
	0.5
	19.5

	13th (29 March-4th April)
	30.7
	16.0
	9.4
	4.3
	60.2
	20.8
	27.8

	14th (5 April-11th April)
	33.4
	15.9
	11.4
	3.7
	45.6
	0.0
	42.6

	15th (12 April-18th April)
	33.4
	19.3
	6.8
	4.0
	50.6
	0.0
	41.8

	16th (19 April-25th April)
	35.1
	20.2
	9.7
	3.9
	40.0
	0.0
	47.6

	17th (26 April-2nd May)
	33.2
	18.9
	8.9
	5.0
	47.8
	4.2
	43.2

	18th (3 May-9th May)
	38.7
	22.5
	10.2
	6.0
	39.3
	0.0
	66.8

	19th (10 May-16th May)
	38.5
	23.4
	9.3
	4.4
	33.7
	0.0
	60.6

	20th (17 May-23rd May)
	42.5
	27.3
	9.7
	5.8
	31.5
	0.0
	69.4

	21st (24 May-30th May)
	43.4
	27.0
	10.7
	4.7
	28.8
	0.0
	76.1

	22nd (31 May-6th June)
	42.1
	27.2
	8.9
	5.4
	34.2
	4.4
	77.6


Table S3: Effect of mulching and irrigation scheduling on water balance of summer maize (2023)
	Treatments
	Irrigation (mm)
	Rainfall (mm)
	Total water input (mm)
	Drainage (mm)
	Change in the soil profile (∆S)
	Consumptive use (ETa) (mm)

	Pneumatic bed planter + Paddy straw + 20% DASM
	240
	360.2
	600.2
	175.6
	-54.3
	478.9

	Pneumatic bed planter + Paddy straw + 30% DASM
	200
	360.2
	560.2
	140.1
	-64.2
	484.3

	Pneumatic bed planter + Paddy straw + 40% DASM
	200
	360.2
	560.2
	121.5
	-63.5
	502.2

	Pneumatic bed planter + Paddy straw + RIS
	280
	360.2
	640.2
	167.5
	-53.1
	525.8

	Pneumatic bed planter + No mulch + 20% DASM
	320
	360.2
	680.2
	194.3
	-55.8
	541.7

	Pneumatic bed planter + No mulch + 30% DASM
	280
	360.2
	640.2
	108.7
	-59.1
	590.6

	Pneumatic bed planter + No mulch + 40% DASM
	240
	360.2
	600.2
	63
	-53.7
	590.9

	Pneumatic bed planter + No mulch + RIS
	280
	360.2
	640.2
	186
	-58.4
	512.6

	PAU bed planter+ Paddy straw + 20% DASM
	385
	360.2
	745.2
	253.8
	-56.4
	547.8

	PAU bed planter+ Paddy straw + 30% DASM
	275
	360.2
	635.2
	222.9
	-57.9
	470.2

	PAU bed planter+ Paddy straw + 40% DASM
	220
	360.2
	580.2
	180.6
	-47.8
	447.4

	PAU bed planter+ Paddy straw + RIS
	385
	360.2
	745.2
	283
	-59.2
	521.4

	PAU bed planter+ No mulch + 20% DASM
	385
	360.2
	745.2
	271.4
	-64.7
	538.5

	PAU bed planter+ No mulch + 30% DASM
	330
	360.2
	690.2
	216.5
	-58.2
	531.9

	PAU bed planter+ No mulch + 40% DASM
	275
	360.2
	635.2
	210
	-60.5
	485.7

	PAU bed planter+ No mulch + RIS
	385
	360.2
	745.2
	231.2
	-64.2
	578.2


*Excluding pre-sowing irrigation (rauni) of 100mm
Table S4: Effect of mulching and irrigation scheduling on water balance of summer maize (2024)
	Treatments
	Irrigation (mm)
	Rainfall (mm)
	Total water input (mm)
	Drainage (mm)
	Change in the soil profile (∆S)
	Consumptive use (ETa) (mm)

	Pneumatic bed planter + Paddy straw + 20% DASM
	360
	189
	549
	15.3
	-85.8
	619.4

	Pneumatic bed planter + Paddy straw + 30% DASM
	280
	189
	469
	2.1
	-56.3
	523.2

	Pneumatic bed planter + Paddy straw + 40% DASM
	240
	189
	429
	3.8
	-61.3
	486.5

	Pneumatic bed planter + Paddy straw + RIS
	320
	189
	509
	6.7
	-90.2
	592.5

	Pneumatic bed planter + No mulch + 20% DASM
	520
	189
	709
	92.2
	-46.9
	663.7

	Pneumatic bed planter + No mulch + 30% DASM
	320
	189
	509
	12.3
	-43.7
	540.4

	Pneumatic bed planter + No mulch + 40% DASM
	280
	189
	469
	18.1
	-56.7
	507.5

	Pneumatic bed planter + No mulch + RIS
	320
	189
	509
	25.5
	-42.3
	525.8

	PAU bed planter+ Paddy straw + 20% DASM
	440
	189
	629
	139.8
	-44.3
	533.5

	PAU bed planter+ Paddy straw + 30% DASM
	385
	189
	574
	103.7
	-46.8
	517.1

	PAU bed planter+ Paddy straw + 40% DASM
	330
	189
	519
	100.9
	-44.1
	462.2

	PAU bed planter+ Paddy straw + RIS
	440
	189
	629
	132.0
	-57.2
	554.2

	PAU bed planter+ No mulch + 20% DASM
	550
	189
	739
	95.3
	-57.0
	700.7

	PAU bed planter+ No mulch + 30% DASM
	495
	189
	684
	63.6
	-68.2
	688.5

	PAU bed planter+ No mulch + 40% DASM
	440
	189
	629
	60.5
	-62.7
	631.2

	PAU bed planter+ No mulch + RIS
	440
	189
	629
	185.5
	-64.5
	508.0


*Excluding pre-sowing irrigation (rauni) of 100mm
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Fig. PCA Biplot
