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Figure S1: Monthly rainfall in the 2018 season.



Figure S2: Effect of planar root length density (pRLD, cm/cm2) on the uptake of (a) nitrogen, (b) phosphorus, (c) potassium, (d) manganese, (e) molybdenum and (f) zinc by the wheat plant at 74 days after seeding where [image: A black square with grey border

Description automatically generated] = control, [image: A black triangle on a white background

Description automatically generated] = loosening, and [image: ] = loosening plus lime incorporation. R² values are followed by the P values taken from a regression analysis where a significant relationship was determined at P≤0.05. Values on the Y-axes are different for different parameters.




Figure S3: Effect of planar root length density (pRLD, cm/cm2) at 74 DAS at (a, e and i) 0–16 cm, (b, f and j) 16–32 cm, (c, g, k) 32–48 cm, and (d, h and l) 48–64 cm depths on the uptake of (a-d) nitrogen, (e-h) phosphorus, and (i-l) potassium by the wheat plant at 74 days after seeding where [image: A black square with grey border

Description automatically generated] = control, [image: A black triangle on a white background

Description automatically generated] = loosening, and [image: ] = loosening plus lime incorporation. R² values are followed by the P values taken from a regression analysis where a significant relationship was determined at P≤0.05planer
. Values on the Y-axes are different for different parameters.
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(a) Nitrogen (R² = 0.49; P≤0.04)
20.663055315096116	32.975476347455675	27.678854663482642	30.501928960013672	31.313257568587339	33.919968517033993	16.265871878156467	18.873173388853061	21.655297084041674	28.8	52.68181818181818	28.922727272727276	54.000000000000007	46.637499999999989	31.977272727272727	27.713636363636368	27.675000000000001	26.036363636363639	
Plant uptake (kg/ha)


(b) Phosphorus (R² = 0.48; P≤0.04)
20.663055315096116	32.975476347455675	27.678854663482642	30.501928960013672	31.313257568587339	33.919968517033993	16.265871878156467	18.873173388853061	21.655297084041674	2.9249999999999998	5.1988636363636367	2.7545454545454544	4.5000000000000009	5.2181818181818178	3.1022727272727271	2.6886363636363644	2.7	2.8477272727272731	


(c) Potassium (R² = 0.58; P≤0.02)
20.663055315096116	32.975476347455675	27.678854663482642	30.501928960013672	31.313257568587339	33.919968517033993	16.265871878156467	18.873173388853061	21.655297084041674	26.55	54.76136363636364	29.611363636363638	48.300000000000011	43.702272727272728	30.068181818181817	22.956818181818189	23.4	19.120454545454546	


(d) Manganese (R² = 0.11)
20.663055315096116	32.975476347455675	27.678854663482642	30.501928960013672	31.313257568587339	33.919968517033993	16.265871878156467	18.873173388853061	21.655297084041674	352.14749999999998	235.23124999999999	302.70159090909095	216.36000000000007	395.44034090909088	401.64886363636361	255.71000000000004	233.23500000000001	271.9782954545455	pRLD (cm/cm2)

Plant uptake (g/ha)


(e) Molybdenum (R² = 0.38)
20.663055315096116	32.975476347455675	27.678854663482642	30.501928960013672	31.313257568587339	33.919968517033993	16.265871878156467	18.873173388853061	21.655297084041674	160.69499999999999	518.63863636363635	144.86613636363637	611.28000000000009	443.90420454545455	127.47954545454546	134.36977272727276	92.564999999999998	131.17852272727271	pRLD (cm/cm2)



(f) Zinc (R² = 0.54; P≤0.02)
20.663055315096116	32.975476347455675	27.678854663482642	30.501928960013672	31.313257568587339	33.919968517033993	16.265871878156467	18.873173388853061	21.655297084041674	36.877499999999998	51.746022727272724	31.883863636363635	45.330000000000005	55.769318181818186	37.990909090909085	30.402272727272727	29.925000000000001	30.185909090909092	pRLD (cm/cm2)



(a) Nitrogen (R² = 0.00)
35.571188065319525	43.668735774697261	29.359452722566981	35.817037456931615	30.02226933008345	43.725477974967255	30.796747395742365	40.327036471845055	46.661098797817317	28.8	52.68181818181818	28.922727272727276	54.000000000000007	46.637499999999989	31.977272727272727	27.713636363636368	27.675000000000001	26.036363636363639	
Plant uptake (kg/ha)


(e) Potassium (R² = 0.00)
35.571188065319525	43.668735774697261	29.359452722566981	35.817037456931615	30.02226933008345	43.725477974967255	30.796747395742365	40.327036471845055	46.661098797817317	2.9249999999999998	5.1988636363636367	2.7545454545454544	4.5000000000000009	5.2181818181818178	3.1022727272727271	2.6886363636363644	2.7	2.8477272727272731	


(i) Potassium (R² = 0.00)
35.571188065319525	43.668735774697261	29.359452722566981	35.817037456931615	30.02226933008345	43.725477974967255	30.796747395742365	40.327036471845055	46.661098797817317	26.55	54.76136363636364	29.611363636363638	48.300000000000011	43.702272727272728	30.068181818181817	22.956818181818189	23.4	19.120454545454546	


(b) Nitrogen (R² = 0.00)
19.534996724396787	28.767854298631143	22.418770434879157	26.755977058368188	39.855568558860405	34.814305751104911	34.266740116883504	35.165657083567197	39.960089538349379	28.8	52.68181818181818	28.922727272727276	54.000000000000007	46.637499999999989	31.977272727272727	27.713636363636368	27.675000000000001	26.036363636363639	
Plant uptake (kg/ha)


(f) Phosphorus (R² = 0.01)
19.534996724396787	28.767854298631143	22.418770434879157	26.755977058368188	39.855568558860405	34.814305751104911	34.266740116883504	35.165657083567197	39.960089538349379	2.9249999999999998	5.1988636363636367	2.7545454545454544	4.5000000000000009	5.2181818181818178	3.1022727272727271	2.6886363636363644	2.7	2.8477272727272731	


(j) Potassium (R² = 0.03)
19.534996724396787	28.767854298631143	22.418770434879157	26.755977058368188	39.855568558860405	34.814305751104911	34.266740116883504	35.165657083567197	39.960089538349379	26.55	54.76136363636364	29.611363636363638	48.300000000000011	43.702272727272728	30.068181818181817	22.956818181818189	23.4	19.120454545454546	


(c) Nitrogen (R² = 0.41)
14.938674405549982	30.844115389292277	35.149917318793449	31.56128496655068	29.438295386212427	29.671968935090039	0	0	0	28.8	52.68181818181818	28.922727272727276	54.000000000000007	46.637499999999989	31.977272727272727	27.713636363636368	27.675000000000001	26.036363636363639	
Plant uptake (kg/ha)


(g) Phosphorus (R² = 0.35)
14.938674405549982	30.844115389292277	35.149917318793449	31.56128496655068	29.438295386212427	29.671968935090039	0	0	0	2.9249999999999998	5.1988636363636367	2.7545454545454544	4.5000000000000009	5.2181818181818178	3.1022727272727271	2.6886363636363644	2.7	2.8477272727272731	


(k) Potassium (R² = 0.54; P≤0.02)
14.938674405549982	30.844115389292277	35.149917318793449	31.56128496655068	29.438295386212427	29.671968935090039	0	0	0	26.55	54.76136363636364	29.611363636363638	48.300000000000011	43.702272727272728	30.068181818181817	22.956818181818189	23.4	19.120454545454546	


(d) Nitrogen (R² = 0.53; P≤0.03)
12.607362065118165	28.621199927202028	23.787278177690972	27.873416358204203	25.936896999193067	27.468121406973776	0	0	0	28.8	52.68181818181818	28.922727272727276	54.000000000000007	46.637499999999989	31.977272727272727	27.713636363636368	27.675000000000001	26.036363636363639	pRLD (cm/cm2)

Plant uptake (kg/ha)


(h) Phosphorus (R² = 0.46; P≤0.04)
12.607362065118165	28.621199927202028	23.787278177690972	27.873416358204203	25.936896999193067	27.468121406973776	0	0	0	2.9249999999999998	5.1988636363636367	2.7545454545454544	4.5000000000000009	5.2181818181818178	3.1022727272727271	2.6886363636363644	2.7	2.8477272727272731	pRLD (cm/cm2)



(l) Potassium (R² = 0.65; P≤0.01)
12.607362065118165	28.621199927202028	23.787278177690972	27.873416358204203	25.936896999193067	27.468121406973776	0	0	0	26.55	54.76136363636364	29.611363636363638	48.300000000000011	43.702272727272728	30.068181818181817	22.956818181818189	23.4	19.120454545454546	pRLD (cm/cm2)



2018 (Total 317 mm; April - Oct 210 mm)
2018 (Total 317 mm; May-Sep 187 mm)	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	68.600000000000009	11.199999999999996	7.8000000000000007	0	22.399999999999991	51.200000000000038	52.800000000000033	54.00000000000005	7.0000000000000009	23.399999999999995	11	8	Months
Rainfall (mm)
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