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Supplementary information- Figures and tables 

 

Supplementary Figure S1. Change of effect size (of yield) in different water input of wheat (A) and maize (B). Lines show the means fitted by local 

regression, gray areas show the 95% confidence interval.  



 

Supplementary Figure S2. Change of effect size (of yield) in different nitrogen input levels for wheat (A) and maize (B). Lines show the means fitted by local 

regression, gray areas show the 95% confidence interval.  



 

Supplementary Figure S3. Change of effect size (of yield) in different seasonal mean temperature of wheat (A) and maize (B). Lines show the means fitted by local 

regression, gray areas show the 95% confidence interval.  

 



 

Supplementary Figure S4. Change of effect size (of yield) in different nitrogen input levels for wheat (A) and maize (B). Lines show the means fitted by local 

regression, gray areas show the 95% confidence interval.  

 



 

Supplementary Figure S5. Comparisons of the estimated mulching effects between original dataset and bootstrapping dataset (1000 iterations) of wheat (A) and 

maize (B). Solid black dots show the mean effects of original dataset, the open circle dots show the mean effect of bootstrapping dataset. error bars represent 95% 

confidence intervals. 



 

Supplementary Figure S6. Histogram of lnR of whole dataset and sub dataset of wheat and 

maize. 



Supplementary Table S1. The dataset of the selected studies used in the meta-analysis.  
Reference Year Location Soil Crop Treatment Yield 

ton ha-1 

Rain 

mm 

Irrigation 

mm 

Total 

mm 

ET 

mm 

WUE 

kg m-3 

N 

kg ha-1 

NUE 

kg kg-1 

Temp 

oC 

SOM 

% 

(Triplett et al., 1968) 1962 Ohio,USA Silt loam Maize CK 4.04 217 0 217 307.22 1.32 168 24.05 21.56 2.07 

(Triplett et al., 1968) 1962 Ohio,USA Silt loam Maize CK 4.15 217 0 217 302.78 1.37 168 24.7 21.56 2.07 

(Triplett et al., 1968) 1962 Ohio,USA Silt loam Maize S 4.83 217 0 217 259.67 1.86 168 28.75 21.56 2.07 

(Triplett et al., 1968) 1962 Ohio,USA Silt loam Maize S 5.61 217 0 217 235.67 2.38 168 33.39 21.56 2.07 

(Triplett et al., 1968) 1963 Ohio,USA Silt loam Maize CK 5.65 261 0 261 385 1.47 168 33.63 21.56 2.07 

(Triplett et al., 1968) 1963 Ohio,USA Silt loam Maize CK 5.16 261 0 261 379.67 1.36 168 30.71 21.56 2.07 

(Triplett et al., 1968) 1963 Ohio,USA Silt loam Maize S 5.83 261 0 261 337.89 1.73 168 34.7 21.56 2.07 

(Triplett et al., 1968) 1963 Ohio,USA Silt loam Maize S 6.51 261 0 261 302.78 2.15 168 38.75 21.56 2.07 

(Triplett et al., 1968) 1964 Ohio,USA Silt loam Maize CK 6.29 396 0 396 452.44 1.39 168 37.44 21.56 2.07 

(Triplett et al., 1968) 1964 Ohio,USA Silt loam Maize CK 4.38 396 0 396 448.89 0.98 168 26.07 21.56 2.07 

(Triplett et al., 1968) 1964 Ohio,USA Silt loam Maize S 8.51 396 0 396 404 2.11 168 50.65 21.56 2.07 

(Triplett et al., 1968) 1964 Ohio,USA Silt loam Maize S 6.74 396 0 396 392.44 1.72 168 40.12 21.56 2.07 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 5.76 435.4 0 435.4 366.5 1.57 168 34.26 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 5.17 435.4 0 435.4 366.5 1.41 168 30.79 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 5.7 435.4 0 435.4 366.5 1.56 168 33.95 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 6.03 435.4 0 435.4 366.5 1.65 168 35.92 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 5.01 435.4 0 435.4 366.5 1.37 336 14.92 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 5.6 435.4 0 435.4 366.5 1.53 336 16.68 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 6.51 435.4 0 435.4 366.5 1.78 336 19.38 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 5.6 435.4 0 435.4 366.5 1.53 336 16.65 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize P 6.45 435.4 0 435.4 344.2 1.87 168 38.4 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize P 6.54 435.4 0 435.4 344.2 1.9 168 38.95 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize P 6.35 435.4 0 435.4 344.2 1.85 336 18.91 26.1 1 



(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize P 6.21 435.4 0 435.4 344.2 1.8 336 18.48 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 5.88 435.4 209.6 645 506.2 1.16 168 35.01 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 6.3 435.4 209.6 645 506.2 1.25 168 37.53 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 6.17 435.4 209.6 645 506.2 1.22 168 36.75 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 6.01 435.4 209.6 645 506.2 1.19 168 35.78 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 6.1 435.4 209.6 645 506.2 1.21 336 18.16 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 6.25 435.4 209.6 645 506.2 1.23 336 18.6 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 6.9 435.4 209.6 645 506.2 1.36 336 20.53 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize CK 6.54 435.4 209.6 645 506.2 1.29 336 19.48 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize P 7.14 435.4 165.2 600.6 377.7 1.89 168 42.53 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize P 7.27 435.4 165.2 600.6 377.7 1.93 168 43.28 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize P 7.32 435.4 165.2 600.6 377.7 1.94 336 21.78 26.1 1 

(Doss et al., 1970) 1963 Alabama, USA Sandy loam Maize P 6.64 435.4 165.2 600.6 377.7 1.76 336 19.77 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 3.72 159.3 0 159.3 228.6 1.63 168 22.14 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 3.98 159.3 0 159.3 228.6 1.74 168 23.71 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 4.01 159.3 0 159.3 228.6 1.76 168 23.88 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 3.92 159.3 0 159.3 228.6 1.71 168 23.32 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 4.13 159.3 0 159.3 228.6 1.8 336 12.28 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 4.05 159.3 0 159.3 228.6 1.77 336 12.05 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 4.17 159.3 0 159.3 228.6 1.83 336 12.43 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 3.89 159.3 0 159.3 228.6 1.7 336 11.58 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize P 4.7 159.3 0 159.3 210.3 2.24 168 27.99 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize P 5.08 159.3 0 159.3 210.3 2.42 168 30.26 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize P 4.77 159.3 0 159.3 210.3 2.27 336 14.2 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize P 4.66 159.3 0 159.3 210.3 2.21 336 13.86 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 5.46 159.3 273 432.3 406.7 1.34 168 32.49 26.1 1 



(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 5.16 159.3 273 432.3 406.7 1.27 168 30.71 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 5.38 159.3 273 432.3 406.7 1.32 168 32.03 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 5.8 159.3 273 432.3 406.7 1.43 168 34.52 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 5.84 159.3 273 432.3 406.7 1.44 336 17.38 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 5.8 159.3 273 432.3 406.7 1.43 336 17.26 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 6.24 159.3 273 432.3 406.7 1.53 336 18.58 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize CK 5.24 159.3 273 432.3 406.7 1.29 336 15.61 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize P 6.44 159.3 208.3 367.6 288 2.24 168 38.33 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize P 6.71 159.3 208.3 367.6 288 2.33 168 39.94 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize P 6.93 159.3 208.3 367.6 288 2.41 336 20.63 26.1 1 

(Doss et al., 1970) 1964 Alabama, USA Sandy loam Maize P 5.69 159.3 208.3 367.6 288 1.97 336 16.92 26.1 1 

(Sandhu et al., 1992) 1980 New Delhi, India Sandy loam Maize CK 2.38 644 0 644 526.12 0.45 60 39.67 27.33 0.55 

(Sandhu et al., 1992) 1980 New Delhi, India Sandy loam Maize S 2.75 644 0 644 597 0.46 60 45.83 27.33 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Maize CK 1.41 261 0 261 209 0.67 60 23.42 27.33 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Maize S 1.53 261 0 261 218 0.7 60 25.48 27.33 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Maize S 1.59 261 0 261 275 0.58 60 26.42 27.33 0.55 

(Sandhu et al., 1992) 1982 New Delhi, India Sandy loam Maize CK 1.7 441 0 441 456 0.37 60 28.28 27.33 0.55 

(Sandhu et al., 1992) 1982 New Delhi, India Sandy loam Maize S 1.96 441 0 441 453 0.43 60 32.67 27.33 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Maize CK 3.88 581 0 581 406 0.96 60 64.72 27.33 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Maize S 3.79 581 0 581 394 0.96 60 63.23 27.33 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Maize S 3.62 581 0 581 374 0.97 60 60.35 27.33 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Maize CK 3.09 543 0 543 331 0.93 60 51.47 27.33 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Maize S 3.44 543 0 543 350 0.98 60 57.35 27.33 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Maize S 4.2 543 0 543 369 1.14 60 69.93 27.33 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Maize CK 3.49 774 0 774 638 0.55 60 58.08 27.33 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Maize S 3.54 774 0 774 631 0.56 60 59.03 27.33 0.55 



(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Maize S 4.07 774 0 774 652 0.62 60 67.9 27.33 0.55 

(Acharya et al., 1994) 1980 Himachal Pradesh, India Silty clay loam Maize CK 5.95 1904 0 1904 623.7 0.95 120 49.57 23.8 1.29 

(Acharya et al., 1994) 1980 Himachal Pradesh, India Silty clay loam Maize S 6.67 1904 0 1904 623.7 1.07 120 55.59 23.8 1.29 

(Acharya et al., 1994) 1980 Himachal Pradesh, India Silty clay loam Maize CK 5.94 1904 0 1904 623.7 0.95 120 49.52 23.8 1.29 

(Acharya et al., 1994) 1980 Himachal Pradesh, India Silty clay loam Maize CK 6.81 1904 0 1904 623.7 1.09 120 56.76 23.8 1.29 

(Acharya et al., 1994) 1981 Himachal Pradesh, India Silty clay loam Maize CK 4.85 1943 0 1943 680.8 0.71 120 40.42 23.8 1.29 

(Acharya et al., 1994) 1981 Himachal Pradesh, India Silty clay loam Maize S 5.14 1943 0 1943 680.8 0.75 120 42.83 23.8 1.29 

(Acharya et al., 1994) 1981 Himachal Pradesh, India Silty clay loam Maize CK 3.49 1943 0 1943 680.8 0.51 120 29.1 23.8 1.29 

(Acharya et al., 1994) 1981 Himachal Pradesh, India Silty clay loam Maize CK 4.82 1943 0 1943 680.8 0.71 120 40.2 23.8 1.29 

(Acharya et al., 1994) 1982 Himachal Pradesh, India Silty clay loam Maize CK 4.48 1270 0 1270 489.7 0.92 120 37.34 23.8 1.29 

(Acharya et al., 1994) 1982 Himachal Pradesh, India Silty clay loam Maize S 5.78 1270 0 1270 489.7 1.18 120 48.13 23.8 1.29 

(Acharya et al., 1994) 1982 Himachal Pradesh, India Silty clay loam Maize CK 4.14 1270 0 1270 489.7 0.85 120 34.49 23.8 1.29 

(Acharya et al., 1994) 1982 Himachal Pradesh, India Silty clay loam Maize S 4.86 1270 0 1270 489.7 0.99 120 40.53 23.8 1.29 

(Acharya et al., 1994) 1982 Himachal Pradesh, India Silty clay loam Maize CK 4.83 1270 0 1270 489.7 0.99 120 40.28 23.8 1.29 

(Acharya et al., 1994) 1983 Himachal Pradesh, India Silty clay loam Maize CK 5 1631 0 1631 576 0.87 120 41.69 23.8 1.29 

(Acharya et al., 1994) 1983 Himachal Pradesh, India Silty clay loam Maize S 5.84 1631 0 1631 576 1.01 120 48.68 23.8 1.29 

(Acharya et al., 1994) 1983 Himachal Pradesh, India Silty clay loam Maize CK 4.06 1631 0 1631 576 0.7 120 33.82 23.8 1.29 

(Acharya et al., 1994) 1983 Himachal Pradesh, India Silty clay loam Maize S 5.04 1631 0 1631 576 0.88 120 42.03 23.8 1.29 

(Acharya et al., 1994) 1983 Himachal Pradesh, India Silty clay loam Maize CK 5.55 1631 0 1631 576 0.96 120 46.26 23.8 1.29 

(Acharya et al., 1994) 1984 Himachal Pradesh, India Silty clay loam Maize CK 4.76 1851 0 1851 578.2 0.82 120 39.63 23.8 1.29 

(Acharya et al., 1994) 1984 Himachal Pradesh, India Silty clay loam Maize S 5.58 1851 0 1851 578.2 0.96 120 46.46 23.8 1.29 

(Acharya et al., 1994) 1984 Himachal Pradesh, India Silty clay loam Maize CK 3.37 1851 0 1851 578.2 0.58 120 28.06 23.8 1.29 

(Acharya et al., 1994) 1984 Himachal Pradesh, India Silty clay loam Maize S 4.86 1851 0 1851 578.2 0.84 120 40.48 23.8 1.29 

(Acharya et al., 1994) 1984 Himachal Pradesh, India Silty clay loam Maize CK 5.25 1851 0 1851 578.2 0.91 120 43.77 23.8 1.29 

(Acharya et al., 1994) 1985 Himachal Pradesh, India Silty clay loam Maize CK 4.96 2003 0 2003 727.2 0.68 120 41.36 23.8 1.29 

(Acharya et al., 1994) 1985 Himachal Pradesh, India Silty clay loam Maize S 6.51 2003 0 2003 727.2 0.89 120 54.22 23.8 1.29 



(Acharya et al., 1994) 1985 Himachal Pradesh, India Silty clay loam Maize CK 1.55 2003 0 2003 727.2 0.21 120 12.9 23.8 1.29 

(Acharya et al., 1994) 1985 Himachal Pradesh, India Silty clay loam Maize S 4.97 2003 0 2003 727.2 0.68 120 41.44 23.8 1.29 

(Acharya et al., 1994) 1985 Himachal Pradesh, India Silty clay loam Maize CK 5.75 2003 0 2003 727.2 0.79 120 47.94 23.8 1.29 

(Wicks et al., 1994) 1981 Wilber, Nebrask, USA Silt loam Maize CK 4.95 600 0 600 600 0.83 100 49.5 21.53 1.5 

(Wicks et al., 1994) 1981 Wilber, Nebrask, USA Silt loam Maize S 5.52 600 0 600 600 0.92 100 55.2 21.53 1.5 

(Wicks et al., 1994) 1981 Wilber, Nebrask, USA Silt loam Maize S 5.44 600 0 600 600 0.91 100 54.4 21.53 1.5 

(Wicks et al., 1994) 1981 Wilber, Nebrask, USA Silt loam Maize S 5.77 600 0 600 600 0.96 100 57.7 21.53 1.5 

(Wicks et al., 1994) 1981 Wilber, Nebrask, USA Silt loam Maize S 6.03 600 0 600 600 1.01 100 60.3 21.53 1.5 

(Wicks et al., 1994) 1981 NorthP latte Silt loam Maize CK 5.43 300 0 300 300 1.81 98 55.36 19.39 1.5 

(Wicks et al., 1994) 1981 NorthP latte Silt loam Maize S 6.05 300 0 300 300 2.02 98 61.78 19.39 1.5 

(Wicks et al., 1994) 1981 NorthP latte Silt loam Maize S 6.27 300 0 300 300 2.09 98 63.94 19.39 1.5 

(Wicks et al., 1994) 1981 NorthP latte Silt loam Maize S 6.09 300 0 300 300 2.03 98 62.09 19.39 1.5 

(Wicks et al., 1994) 1981 NorthP latte Silt loam Maize S 5.49 300 0 300 300 1.83 98 55.99 19.39 1.5 

(Wicks et al., 1994) 1982 Sidney Silt loam Maize CK 1.51 306 0 306 306 0.49 66 22.85 18.14 1.5 

(Wicks et al., 1994) 1982 Sidney Silt loam Maize S 2.19 306 0 306 306 0.72 66 33.21 18.14 1.5 

(Wicks et al., 1994) 1982 Sidney Silt loam Maize S 2.74 306 0 306 306 0.9 66 41.59 18.14 1.5 

(Wicks et al., 1994) 1982 Sidney Silt loam Maize S 3.15 306 0 306 306 1.03 66 47.66 18.14 1.5 

(Wicks et al., 1994) 1982 Sidney Silt loam Maize S 3.44 306 0 306 306 1.13 66 52.18 18.14 1.5 

(Lal et al., 1995) 1979 Ibadan, Nigeria Luvisol Maize CK 0.64 585.8 0 585.8 585.8 0.11 120 5.33 25.23 0.8 

(Lal et al., 1995) 1979 Ibadan, Nigeria Luvisol Maize S 0.59 585.8 0 585.8 585.8 0.1 120 4.92 25.23 0.8 

(Lal et al., 1995) 1979 Ibadan, Nigeria Luvisol Maize CK 0.33 585.8 0 585.8 585.8 0.06 120 2.75 25.23 0.8 

(Lal et al., 1995) 1979 Ibadan, Nigeria Luvisol Maize S 0.39 585.8 0 585.8 585.8 0.07 120 3.25 25.23 0.8 

(Lal et al., 1995) 1980 Ibadan, Nigeria Luvisol Maize CK 0.85 845.4 0 845.4 845.4 0.1 120 7.08 25.23 0.8 

(Lal et al., 1995) 1980 Ibadan, Nigeria Luvisol Maize S 1.5 845.4 0 845.4 845.4 0.18 120 12.5 25.23 0.8 

(Lal et al., 1995) 1980 Ibadan, Nigeria Luvisol Maize CK 0.58 845.4 0 845.4 845.4 0.07 120 4.83 25.23 0.8 

(Lal et al., 1995) 1980 Ibadan, Nigeria Luvisol Maize S 0.61 845.4 0 845.4 845.4 0.07 120 5.08 25.23 0.8 



(Lal et al., 1995) 1980 Ibadan, Nigeria Luvisol Maize CK 1.42 604.3 0 604.3 604.3 0.23 120 11.83 26.25 0.8 

(Lal et al., 1995) 1980 Ibadan, Nigeria Luvisol Maize S 1.56 604.3 0 604.3 604.3 0.26 120 13 26.25 0.8 

(Lal et al., 1995) 1980 Ibadan, Nigeria Luvisol Maize CK 1 604.3 0 604.3 604.3 0.17 120 8.33 26.25 0.8 

(Lal et al., 1995) 1980 Ibadan, Nigeria Luvisol Maize S 1.24 604.3 0 604.3 604.3 0.21 120 10.33 26.25 0.8 

(Lal et al., 1995) 1981 Ibadan, Nigeria Luvisol Maize CK 0.21 432.4 0 432.4 432.4 0.05 120 1.75 25.23 0.8 

(Lal et al., 1995) 1981 Ibadan, Nigeria Luvisol Maize S 0.48 432.4 0 432.4 432.4 0.11 120 4 25.23 0.8 

(Lal et al., 1995) 1981 Ibadan, Nigeria Luvisol Maize CK 0.27 432.4 0 432.4 432.4 0.06 120 2.25 25.23 0.8 

(Lal et al., 1995) 1981 Ibadan, Nigeria Luvisol Maize S 0.33 432.4 0 432.4 432.4 0.08 120 2.75 25.23 0.8 

(Lal et al., 1995) 1981 Ibadan, Nigeria Luvisol Maize CK 3.25 636.8 0 636.8 636.8 0.51 120 27.08 26.25 0.8 

(Lal et al., 1995) 1981 Ibadan, Nigeria Luvisol Maize S 4.26 636.8 0 636.8 636.8 0.67 120 35.5 26.25 0.8 

(Lal et al., 1995) 1981 Ibadan, Nigeria Luvisol Maize CK 1.3 636.8 0 636.8 636.8 0.2 120 10.83 26.25 0.8 

(Lal et al., 1995) 1981 Ibadan, Nigeria Luvisol Maize S 1.84 636.8 0 636.8 636.8 0.29 120 15.33 26.25 0.8 

(Lal et al., 1995) 1982 Ibadan, Nigeria Luvisol Maize CK 0.41 223.6 0 223.6 223.6 0.18 120 3.42 25.23 0.8 

(Lal et al., 1995) 1982 Ibadan, Nigeria Luvisol Maize S 0.73 223.6 0 223.6 223.6 0.33 120 6.08 25.23 0.8 

(Lal et al., 1995) 1982 Ibadan, Nigeria Luvisol Maize CK 0.43 223.6 0 223.6 223.6 0.19 120 3.58 25.23 0.8 

(Lal et al., 1995) 1982 Ibadan, Nigeria Luvisol Maize S 0.6 223.6 0 223.6 223.6 0.27 120 5 25.23 0.8 

(Lal et al., 1995) 1982 Ibadan, Nigeria Luvisol Maize CK 3.3 615.2 0 615.2 615.2 0.54 120 27.5 26.25 0.8 

(Lal et al., 1995) 1982 Ibadan, Nigeria Luvisol Maize S 3.43 615.2 0 615.2 615.2 0.56 120 28.58 26.25 0.8 

(Lal et al., 1995) 1982 Ibadan, Nigeria Luvisol Maize CK 2.9 615.2 0 615.2 615.2 0.47 120 24.17 26.25 0.8 

(Lal et al., 1995) 1982 Ibadan, Nigeria Luvisol Maize S 3.02 615.2 0 615.2 615.2 0.49 120 25.17 26.25 0.8 

(Lal et al., 1995) 1983 Ibadan, Nigeria Luvisol Maize CK 0.64 230.6 0 230.6 230.6 0.28 120 5.33 25.23 0.8 

(Lal et al., 1995) 1983 Ibadan, Nigeria Luvisol Maize S 0.93 230.6 0 230.6 230.6 0.4 120 7.75 25.23 0.8 

(Lal et al., 1995) 1983 Ibadan, Nigeria Luvisol Maize CK 0.92 230.6 0 230.6 230.6 0.4 120 7.67 25.23 0.8 

(Lal et al., 1995) 1983 Ibadan, Nigeria Luvisol Maize S 0.97 230.6 0 230.6 230.6 0.42 120 8.08 25.23 0.8 

(Lal et al., 1995) 1983 Ibadan, Nigeria Luvisol Maize CK 2.85 580.9 0 580.9 580.9 0.49 120 23.75 26.25 0.8 

(Lal et al., 1995) 1983 Ibadan, Nigeria Luvisol Maize S 3.04 580.9 0 580.9 580.9 0.52 120 25.33 26.25 0.8 



(Lal et al., 1995) 1983 Ibadan, Nigeria Luvisol Maize CK 3.14 580.9 0 580.9 580.9 0.54 120 26.17 26.25 0.8 

(Lal et al., 1995) 1983 Ibadan, Nigeria Luvisol Maize S 2.95 580.9 0 580.9 580.9 0.51 120 24.58 26.25 0.8 

(Lal et al., 1995) 1984 Ibadan, Nigeria Luvisol Maize CK 1.98 480.6 0 480.6 480.6 0.41 120 16.5 25.23 0.8 

(Lal et al., 1995) 1984 Ibadan, Nigeria Luvisol Maize S 2.67 480.6 0 480.6 480.6 0.56 120 22.25 25.23 0.8 

(Lal et al., 1995) 1984 Ibadan, Nigeria Luvisol Maize CK 2.14 480.6 0 480.6 480.6 0.45 120 17.83 25.23 0.8 

(Lal et al., 1995) 1984 Ibadan, Nigeria Luvisol Maize S 2.46 480.6 0 480.6 480.6 0.51 120 20.5 25.23 0.8 

(Lal et al., 1995) 1984 Ibadan, Nigeria Luvisol Maize CK 4.47 681.5 0 681.5 681.5 0.66 120 37.25 26.25 0.8 

(Lal et al., 1995) 1984 Ibadan, Nigeria Luvisol Maize S 5.11 681.5 0 681.5 681.5 0.75 120 42.58 26.25 0.8 

(Lal et al., 1995) 1984 Ibadan, Nigeria Luvisol Maize CK 4.11 681.5 0 681.5 681.5 0.6 120 34.25 26.25 0.8 

(Lal et al., 1995) 1984 Ibadan, Nigeria Luvisol Maize S 4.29 681.5 0 681.5 681.5 0.63 120 35.75 26.25 0.8 

(Lal et al., 1995) 1985 Ibadan, Nigeria Luvisol Maize CK 0.55 735.5 0 735.5 735.5 0.07 120 4.58 25.23 0.8 

(Lal et al., 1995) 1985 Ibadan, Nigeria Luvisol Maize S 1.07 735.5 0 735.5 735.5 0.15 120 8.92 25.23 0.8 

(Lal et al., 1995) 1985 Ibadan, Nigeria Luvisol Maize CK 0.65 735.5 0 735.5 735.5 0.09 120 5.42 25.23 0.8 

(Lal et al., 1995) 1985 Ibadan, Nigeria Luvisol Maize S 0.77 735.5 0 735.5 735.5 0.1 120 6.42 25.23 0.8 

(Lal et al., 1995) 1985 Ibadan, Nigeria Luvisol Maize CK 2.17 935.7 0 935.7 935.7 0.23 120 18.08 26.25 0.8 

(Lal et al., 1995) 1985 Ibadan, Nigeria Luvisol Maize S 2.89 935.7 0 935.7 935.7 0.31 120 24.08 26.25 0.8 

(Lal et al., 1995) 1985 Ibadan, Nigeria Luvisol Maize CK 2.11 935.7 0 935.7 935.7 0.23 120 17.58 26.25 0.8 

(Lal et al., 1995) 1985 Ibadan, Nigeria Luvisol Maize S 1.81 935.7 0 935.7 935.7 0.19 120 15.08 26.25 0.8 

(Lal et al., 1995) 1986 Ibadan, Nigeria Luvisol Maize CK 0.32 379.2 0 379.2 379.2 0.08 120 2.67 25.23 0.8 

(Lal et al., 1995) 1986 Ibadan, Nigeria Luvisol Maize S 0.65 379.2 0 379.2 379.2 0.17 120 5.42 25.23 0.8 

(Lal et al., 1995) 1986 Ibadan, Nigeria Luvisol Maize CK 0.23 379.2 0 379.2 379.2 0.06 120 1.92 25.23 0.8 

(Lal et al., 1995) 1986 Ibadan, Nigeria Luvisol Maize S 0.23 379.2 0 379.2 379.2 0.06 120 1.92 25.23 0.8 

(Lal et al., 1995) 1986 Ibadan, Nigeria Luvisol Maize CK 1.41 714.2 0 714.2 714.2 0.2 120 11.75 26.25 0.8 

(Lal et al., 1995) 1986 Ibadan, Nigeria Luvisol Maize S 2.05 714.2 0 714.2 714.2 0.29 120 17.08 26.25 0.8 

(Lal et al., 1995) 1986 Ibadan, Nigeria Luvisol Maize CK 2.35 714.2 0 714.2 714.2 0.33 120 19.58 26.25 0.8 

(Lal et al., 1995) 1986 Ibadan, Nigeria Luvisol Maize S 1.98 714.2 0 714.2 714.2 0.28 120 16.5 26.25 0.8 



(Lal et al., 1995) 1987 Ibadan, Nigeria Luvisol Maize CK 0.73 723.5 0 723.5 723.5 0.1 120 6.08 26.25 0.8 

(Lal et al., 1995) 1987 Ibadan, Nigeria Luvisol Maize S 1.15 723.5 0 723.5 723.5 0.16 120 9.58 26.25 0.8 

(Lal et al., 1995) 1987 Ibadan, Nigeria Luvisol Maize CK 0.81 723.5 0 723.5 723.5 0.11 120 6.75 26.25 0.8 

(Lal et al., 1995) 1987 Ibadan, Nigeria Luvisol Maize S 1.05 723.5 0 723.5 723.5 0.15 120 8.75 26.25 0.8 

(Li et al., 2000) 1998 Lanzhou, China Sandy loam Maize P 8.9 304 0 314 314 2.84 393.75 22.61 20.74 1.94 

(Li et al., 2000) 1998 Lanzhou, China Sandy loam Maize P 7.03 304 0 329 329 2.14 393.75 17.84 20.74 1.94 

(Li et al., 2000) 1998 Lanzhou, China Sandy loam Maize CK 3.46 304 0 379 379 0.91 393.75 8.8 20.74 1.94 

(Li et al., 2000) 1998 Lanzhou, China Sandy loam Maize CK 4.78 304 0 379 379 1.26 393.75 12.15 20.74 1.94 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Maize S 1.53 1500 0 1500 700 0.22 150 10.2 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Maize S 1.63 1500 0 1500 700 0.23 150 10.87 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Maize S 1.7 1500 0 1500 700 0.24 150 11.33 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Maize CK 1.6 1500 0 1500 700 0.23 150 10.67 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Maize S 3.4 1500 0 1500 700 0.49 150 22.67 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Maize S 3.69 1500 0 1500 700 0.53 150 24.6 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Maize S 3.33 1500 0 1500 700 0.48 150 22.2 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Maize CK 2.87 1500 0 1500 700 0.41 150 19.13 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Maize S 4.12 1500 0 1500 700 0.59 150 27.47 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Maize S 4.45 1500 0 1500 700 0.64 150 29.67 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Maize CK 2.75 1500 0 1500 700 0.39 150 18.33 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Maize S 3.53 1500 0 1500 700 0.5 150 23.53 16.41 1.5 

(Li et al., 2001) 1998 Lanzhou, China Sandy loam Maize S 7.7 225 0 225 377.65 2.04 393.75 19.57 20.01 1.94 

(Li et al., 2001) 1998 Lanzhou, China Sandy loam Maize P 8.99 225 0 225 397.82 2.26 393.75 22.83 20.01 1.94 

(Li et al., 2001) 1998 Lanzhou, China Sandy loam Maize P 7.12 225 0 225 337.59 2.11 393.75 18.09 20.01 1.94 

(Li et al., 2001) 1998 Lanzhou, China Sandy loam Maize CK 3.8 225 0 225 351.41 1.08 393.75 9.64 20.01 1.94 

(Li et al., 2001) 1998 Lanzhou, China Sandy loam Maize CK 3.69 225 0 225 358.6 1.03 393.75 9.38 20.01 1.94 

(Li et al., 2001) 1999 Lanzhou, China Sandy loam Maize S 8.18 328 0 328 370.29 2.21 393.75 20.78 20.01 1.94 



(Li et al., 2001) 1999 Lanzhou, China Sandy loam Maize P 7.61 328 0 328 382.23 1.99 393.75 19.32 20.01 1.94 

(Li et al., 2001) 1999 Lanzhou, China Sandy loam Maize P 6.39 328 0 328 331.24 1.93 393.75 16.24 20.01 1.94 

(Li et al., 2001) 1999 Lanzhou, China Sandy loam Maize CK 5.59 328 0 328 390.64 1.43 393.75 14.19 20.01 1.94 

(Li et al., 2001) 1999 Lanzhou, China Sandy loam Maize CK 5.27 328 0 328 373.54 1.41 393.75 13.38 20.01 1.94 

(Zhang et al., 2003) 1998 Luancheng, China Loam Maize S 7.12 120 184 304 386 1.84 150 47.46 25.4 1.4 

(Zhang et al., 2003) 1998 Luancheng, China Loam Maize CK 6.66 120 184 304 431 1.55 150 44.39 25.4 1.4 

(Zhang et al., 2004) 2000 Luancheng, China Loam Maize CK 3.92 348.3 165.7 514 387.9 1.01 207 18.94 25.4 1.2 

(Zhang et al., 2004) 2000 Luancheng, China Loam Maize S 3.97 348.3 80 428.3 281.3 1.41 207 19.18 25.4 1.2 

(Zhang et al., 2004) 2001 Luancheng, China Loam Maize CK 6.17 211.9 107.3 319.2 358 1.72 207 29.81 25.4 1.2 

(Zhang et al., 2004) 2001 Luancheng, China Loam Maize S 3.53 211.9 40 251.9 253.3 1.39 207 17.05 25.4 1.2 

(Zhou et al., 2009) 2006 Gansu, China Silt loam Maize CK 0.17 231 0 231 403 0.04 225 0.76 20 1.36 

(Zhou et al., 2009) 2006 Gansu, China Silt loam Maize P 1.15 231 0 231 372 0.31 225 5.11 20 1.36 

(Zhou et al., 2009) 2006 Gansu, China Silt loam Maize P 1.12 231 0 231 397 0.28 225 4.98 20 1.36 

(Zhou et al., 2009) 2007 Gansu, China Silt loam Maize CK 0.54 287 0 287 397 0.14 225 2.38 20 1.36 

(Zhou et al., 2009) 2007 Gansu, China Silt loam Maize P 6.13 287 0 287 369 1.66 225 27.24 20 1.36 

(Zhou et al., 2009) 2007 Gansu, China Silt loam Maize P 3.72 287 0 287 376 0.99 225 16.53 20 1.36 

(Zhou et al., 2009) 2007 Gansu, China Silt loam Maize P 4.64 287 0 287 353 1.31 225 20.62 20 1.36 

(Zhou et al., 2009) 2007 Gansu, China Silt loam Maize P 5.03 287 0 287 331 1.52 225 22.35 20 1.36 

(Sharma et al., 2011) 2005 Jammu, India Sandy loam Maize CK 1.31 767.23 0 767.23 767.23 0.17 60 21.8 29.68 0.59 

(Sharma et al., 2011) 2005 Jammu, India Sandy loam Maize S 1.92 767.23 0 767.23 767.23 0.25 60 32 29.68 0.59 

(Sharma et al., 2011) 2005 Jammu, India Sandy loam Maize P 2.07 767.23 0 767.23 767.23 0.27 60 34.42 29.68 0.59 

(Zhang et al., 2011) 2007 Shaanxi, China Silt loam Maize CK 6.37 302 0 302 330 1.93 150 42.47 23.76 1.19 

(Zhang et al., 2011) 2007 Shaanxi, China Silt loam Maize S 7.25 302 0 302 301 2.41 150 48.34 23.76 1.19 

(Zhang et al., 2011) 2007 Shaanxi, China Silt loam Maize P 6.97 302 0 302 329 2.12 150 46.49 23.76 1.19 

(Zhang et al., 2011) 2007 Shaanxi, China Silt loam Maize P 7.2 302 0 302 321 2.24 150 47.97 23.76 1.19 

(Zhang et al., 2011) 2008 Shaanxi, China Silt loam Maize CK 7.06 340 0 340 261 2.71 150 47.09 23.76 1.19 



(Zhang et al., 2011) 2008 Shaanxi, China Silt loam Maize S 5.16 340 0 340 263 1.96 150 34.37 23.76 1.19 

(Zhang et al., 2011) 2008 Shaanxi, China Silt loam Maize P 7.66 340 0 340 282 2.72 150 51.05 23.76 1.19 

(Zhang et al., 2011) 2008 Shaanxi, China Silt loam Maize P 8.74 340 0 340 277 3.16 150 58.28 23.76 1.19 

(Zhang et al., 2011) 2009 Shaanxi, China Silt loam Maize CK 4.1 343 0 343 278 1.47 150 27.33 23.76 1.19 

(Zhang et al., 2011) 2009 Shaanxi, China Silt loam Maize S 4.3 343 0 343 281 1.53 150 28.67 23.76 1.19 

(Zhang et al., 2011) 2009 Shaanxi, China Silt loam Maize P 5.11 343 0 343 289 1.77 150 34.04 23.76 1.19 

(Zhang et al., 2011) 2009 Shaanxi, China Silt loam Maize P 4.98 343 0 343 286 1.74 150 33.22 23.76 1.19 

(Bu et al., 2013) 2010 Shaanxi, China Silt loam Maize CK 10.69 496 0 496 361.39 2.96 225 47.51 19 1.18 

(Bu et al., 2013) 2010 Shaanxi, China Silt loam Maize P 13.71 496 0 496 368.95 3.72 225 60.93 19 1.18 

(Bu et al., 2013) 2011 Shaanxi, China Silt loam Maize CK 7.14 487 0 487 351.72 2.03 225 31.73 19 1.18 

(Bu et al., 2013) 2011 Shaanxi, China Silt loam Maize P 13.39 487 0 487 350.71 3.82 225 59.51 19 1.18 

(Li et al., 2013a) 2008 Shaanxi, China Silt loam Maize P 11.79 330.3 0 330.3 436.5 2.7 150 78.61 19.34 1.09 

(Li et al., 2013a) 2008 Shaanxi, China Silt loam Maize P 11.85 330.3 0 330.3 439.3 2.7 150 78.98 19.34 1.09 

(Li et al., 2013a) 2008 Shaanxi, China Silt loam Maize S 11.52 ᳿30.3 0 330.3 434.1 2.65 150 76.78 19.34 1.09 

(Li et al., 2013a) 2008 Shaanxi, China Silt loam Maize P 10.56 330.3 0 330.3 420.5 2.51 150 70.4 19.34 1.09 

(Li et al., 2013a) 2008 Shaanxi, China Silt loam Maize CK 10.4 330.3 0 330.3 415.6 2.5 150 69.34 19.34 1.09 

(Li et al., 2013a) 2009 Shaanxi, China Silt loam Maize P 10.1 389.1 0 389.1 418.1 2.42 150 67.36 19.34 1.09 

(Li et al., 2013a) 2009 Shaanxi, China Silt loam Maize P 10.19 389.1 0 389.1 418.8 2.43 150 67.96 19.34 1.09 

(Li et al., 2013a) 2009 Shaanxi, China Silt loam Maize S 10.57 389.1 0 389.1 417.5 2.53 150 70.46 19.34 1.09 

(Li et al., 2013a) 2009 Shaanxi, China Silt loam Maize P 9.24 389.1 0 389.1 405.9 2.28 150 61.63 19.34 1.09 

(Li et al., 2013a) 2009 Shaanxi, China Silt loam Maize CK 9.02 389.1 0 389.1 405.8 2.22 150 60.14 19.34 1.09 

(Li et al., 2013a) 2010 Shaanxi, China Silt loam Maize P 10.71 431 0 431 419.3 2.55 150 71.4 19.34 1.09 

(Li et al., 2013a) 2010 Shaanxi, China Silt loam Maize P 10.8 431 0 431 421.1 2.56 150 72 19.34 1.09 

(Li et al., 2013a) 2010 Shaanxi, China Silt loam Maize S 11.04 431 0 431 422.1 2.61 150 73.57 19.34 1.09 

(Li et al., 2013a) 2010 Shaanxi, China Silt loam Maize P 9.5 431 0 431 411 2.31 150 63.35 19.34 1.09 

(Li et al., 2013a) 2010 Shaanxi, China Silt loam Maize CK 9.43 431 0 431 415.6 2.27 150 62.84 19.34 1.09 



(Li et al., 2013a) 2007 Shaanxi, China Silt loam Maize P 9.4 398 0 398 395 2.38 150 62.67 19.34 1.09 

(Li et al., 2013a) 2007 Shaanxi, China Silt loam Maize P 9.3 398 0 398 391 2.38 150 62 19.34 1.09 

(Li et al., 2013a) 2007 Shaanxi, China Silt loam Maize S 8.53 398 0 398 399 2.14 150 56.87 19.34 1.09 

(Li et al., 2013a) 2007 Shaanxi, China Silt loam Maize P 8.51 398 0 398 402 2.12 150 56.73 19.34 1.09 

(Li et al., 2013a) 2007 Shaanxi, China Silt loam Maize CK 8.19 398 0 398 400 2.05 150 54.6 19.34 1.09 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize CK 2.21 265.1 40 305.1 313.2 0.71 0 NA 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize CK 3.16 265.1 40 305.1 313.2 1.01 30 105.2 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize CK 3.7 265.1 40 305.1 313.2 1.18 60 61.6 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize CK 4.19 265.1 40 305.1 313.2 1.34 90 46.53 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize CK 4.41 265.1 40 305.1 313.2 1.41 120 36.75 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize P 3.77 265.1 40 305.1 316.3 1.19 0 NA 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize P 4.94 265.1 40 305.1 316.3 1.56 30 164.8 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize P 5.67 265.1 40 305.1 316.3 1.79 60 94.5 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize P 6.67 265.1 40 305.1 316.3 2.11 90 74.13 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize P 6.97 265.1 40 305.1 316.3 2.2 120 58.05 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize S 3.91 265.1 40 305.1 314.9 1.24 0 NA 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize S 3.99 265.1 40 305.1 314.9 1.27 30 133 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize S 4.4 265.1 40 305.1 314.9 1.4 60 73.3 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize S 5.05 265.1 40 305.1 314.9 1.6 90 56.13 24.55 0.7 

(Li et al., 2013) 1992 Shaanxi, China Silt loam Maize S 4.79 265.1 40 305.1 314.9 1.52 120 39.95 24.55 0.7 

(Liu JL et al., 2014) 2010 Shaanxi, China Silt loam Maize CK 10.59 496 0 496 364 2.14 225 47.08 19.3 1.64 

(Liu JL et al., 2014) 2010 Shaanxi, China Silt loam Maize P 13.63 496 0 496 369 2.75 225 60.56 19.3 1.64 

(Liu JL et al., 2014) 2010 Shaanxi, China Silt loam Maize P 14.81 496 0 496 388 2.99 225 65.82 19.3 1.64 

(Liu JL et al., 2014) 2010 Shaanxi, China Silt loam Maize P 15.83 496 0 496 338 3.19 225 70.33 19.3 1.64 

(Liu JL et al., 2014) 2011 Shaanxi, China Silt loam Maize CK 7.18 487 0 487 352 1.47 225 31.92 18.3 1.64 

(Liu JL et al., 2014) 2011 Shaanxi, China Silt loam Maize P 13.24 487 0 487 351 2.72 225 58.84 18.3 1.64 



(Liu JL et al., 2014) 2011 Shaanxi, China Silt loam Maize P 14.26 487 0 487 374 2.93 225 63.36 18.3 1.64 

(Liu JL et al., 2014) 2011 Shaanxi, China Silt loam Maize P 15.52 487 0 487 415 3.19 225 68.99 18.3 1.64 

(Liu JL et al., 2014) 2012 Shaanxi, China Silt loam Maize CK 9.65 358 0 358 385 2.7 225 42.9 19.3 1.64 

(Liu JL et al., 2014) 2012 Shaanxi, China Silt loam Maize P 13.27 358 0 358 379 3.71 225 58.99 19.3 1.64 

(Liu JL et al., 2014) 2012 Shaanxi, China Silt loam Maize P 14.54 358 0 358 430 4.06 225 64.63 19.3 1.64 

(Liu JL et al., 2014) 2012 Shaanxi, China Silt loam Maize P 15.14 358 0 358 430 4.23 225 67.27 19.3 1.64 

(Gao et al., 2014) 2008 Shaanxi, China Silt loam Maize P 9.84 269.3 0 269.3 269.3 3.65 390 25.23 18.34 1.93 

(Gao et al., 2014) 2008 Shaanxi, China Silt loam Maize P 9.42 269.3 0 269.3 269.3 3.5 390 24.16 18.34 1.93 

(Gao et al., 2014) 2008 Shaanxi, China Silt loam Maize P 7.44 269.3 0 269.3 269.3 2.76 390 19.08 18.34 1.93 

(Gao et al., 2014) 2008 Shaanxi, China Silt loam Maize P 6.63 269.3 0 269.3 269.3 2.46 390 16.99 18.34 1.93 

(Gao et al., 2014) 2008 Shaanxi, China Silt loam Maize CK 5.45 269.3 0 269.3 269.3 2.02 390 13.97 18.34 1.93 

(Gao et al., 2014) 2009 Shaanxi, China Silt loam Maize P 9.75 259.5 0 259.5 259.5 3.76 390 25 18.34 1.93 

(Gao et al., 2014) 2009 Shaanxi, China Silt loam Maize P 9.14 259.5 0 259.5 259.5 3.52 390 23.42 18.34 1.93 

(Gao et al., 2014) 2009 Shaanxi, China Silt loam Maize P 7.66 259.5 0 259.5 259.5 2.95 390 19.65 18.34 1.93 

(Gao et al., 2014) 2009 Shaanxi, China Silt loam Maize P 6.81 259.5 0 259.5 259.5 2.63 390 17.47 18.34 1.93 

(Gao et al., 2014) 2009 Shaanxi, China Silt loam Maize CK 5.12 259.5 0 259.5 259.5 1.97 390 13.12 18.34 1.93 

(Han et al., 2013) 2008 Shaanxi, China Silt loam Maize P 12.31 336.9 0 336.9 396.6 3.1 230 53.52 22.34 1.84 

(Han et al., 2013) 2008 Shaanxi, China Silt loam Maize P 12.29 336.9 0 336.9 402.1 3.06 230 53.44 22.34 1.84 

(Han et al., 2013) 2008 Shaanxi, China Silt loam Maize P 10.51 336.9 0 336.9 419.4 2.51 230 45.7 22.34 1.84 

(Han et al., 2013) 2008 Shaanxi, China Silt loam Maize CK 10.03 336.9 0 336.9 423.4 2.37 230 43.59 22.34 1.84 

(Han et al., 2013) 2009 Shaanxi, China Silt loam Maize P 11.46 391.6 0 391.6 365.2 3.14 230 49.84 22.34 1.84 

(Han et al., 2013) 2009 Shaanxi, China Silt loam Maize P 11.42 391.6 0 391.6 367.6 3.11 230 49.67 22.34 1.84 

(Han et al., 2013) 2009 Shaanxi, China Silt loam Maize P 10.25 391.6 0 391.6 385.5 2.66 230 44.56 22.34 1.84 

(Han et al., 2013) 2009 Shaanxi, China Silt loam Maize CK 9.79 391.6 0 391.6 367.1 2.67 230 42.55 22.34 1.84 

(Han et al., 2013) 2010 Shaanxi, China Silt loam Maize P 13.86 431 0 431 410 3.38 230 60.27 22.34 1.84 

(Han et al., 2013) 2010 Shaanxi, China Silt loam Maize P 13.6 431 0 431 408.6 3.33 230 59.14 22.34 1.84 



(Han et al., 2013) 2010 Shaanxi, China Silt loam Maize P 12.52 431 0 431 418.2 2.99 230 54.43 22.34 1.84 

(Han et al., 2013) 2010 Shaanxi, China Silt loam Maize CK 11.46 431 0 431 413.6 2.77 230 49.8 22.34 1.84 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize CK 6.78 0 560.66 560.66 560.66 1.21 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 8.32 0 558.66 558.66 558.66 1.49 70 118.91 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 8.92 0 557.38 557.38 557.38 1.6 70 127.4 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 9.44 0 558.46 558.46 558.46 1.69 140 67.41 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 10.07 0 559.5 559.5 559.5 1.8 140 71.94 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize CK 4.89 0 474.66 474.66 474.66 1.03 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 5.8 0 475.66 475.66 475.66 1.22 70 82.9 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 6.16 0 473.85 473.85 473.85 1.3 70 88 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 6.95 0 476.23 476.23 476.23 1.46 140 49.66 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 7.86 0 476.24 476.24 476.24 1.65 140 56.13 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize CK 4.2 0 392.71 392.71 392.71 1.07 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 4.85 0 391.21 391.21 391.21 1.24 70 69.3 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 5.15 0 390.15 390.15 390.15 1.32 70 73.57 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 5.45 0 392.23 392.23 392.23 1.39 140 38.94 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 5.97 0 390.07 390.07 390.07 1.53 140 42.63 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize CK 5.12 0 682 682 682 0.75 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 5.93 0 681.95 681.95 681.95 0.87 70 84.76 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 6.27 0 681.96 681.96 681.96 0.92 70 89.63 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 7.71 0 681.95 681.95 681.95 1.13 140 55.04 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 8.05 0 681.95 681.95 681.95 1.18 140 57.48 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize CK 3.88 0 579.7 579.7 579.7 0.67 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 4.29 0 579.73 579.73 579.73 0.74 70 61.29 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 4.75 0 579.63 579.63 579.63 0.82 70 67.9 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 5.45 0 579.68 579.68 579.68 0.94 140 38.92 30.38 0.09 



(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 6.43 0 579.64 579.64 579.64 1.11 140 45.96 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize CK 2.86 0 477.33 477.33 477.33 0.6 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 3.49 0 477.4 477.4 477.4 0.73 70 49.79 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 4.11 0 477.44 477.44 477.44 0.86 70 58.66 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 4.77 0 477.4 477.4 477.4 1 140 34.1 30.38 0.09 

(Abd El-Wahed et al., 2013) 2009 Libya Sandy Maize S 5.11 0 477.38 477.38 477.38 1.07 140 36.49 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize CK 6.81 0 558.2 558.2 558.2 1.22 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 8.45 0 559.27 559.27 559.27 1.51 70 120.64 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 9 0 558.94 558.94 558.94 1.61 70 128.56 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 9.59 0 557.5 557.5 557.5 1.72 140 68.49 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 10.1 0 558.01 558.01 558.01 1.81 140 72.14 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize CK 4.91 0 476.7 476.7 476.7 1.03 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 6 0 476.11 476.11 476.11 1.26 70 85.7 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 6.27 0 475 475 475 1.32 70 89.57 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 7.2 0 476.49 476.49 476.49 1.51 140 51.39 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 8.06 0 474 474 474 1.7 140 57.56 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize CK 4.35 0 391.89 391.89 391.89 1.11 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 4.93 0 390.87 390.87 390.87 1.26 70 70.36 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 5.25 0 391.79 391.79 391.79 1.34 70 75 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 5.56 0 391.55 391.55 391.55 1.42 140 39.71 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 6 0 392.16 392.16 392.16 1.53 140 42.86 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize CK 5.18 0 681.97 681.97 681.97 0.76 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 6.07 0 682.02 682.02 682.02 0.89 70 86.71 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 6.41 0 682.02 682.02 682.02 0.94 70 91.59 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 7.78 0 682.02 682.02 682.02 1.14 140 55.54 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 8.05 0 681.95 681.95 681.95 1.18 140 57.48 30.38 0.09 



(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize CK 4 0 579.71 579.71 579.71 0.69 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 4.35 0 579.73 579.73 579.73 0.75 70 62.11 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 4.87 0 579.64 579.64 579.64 0.84 70 69.56 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 5.57 0 579.69 579.69 579.69 0.96 140 39.75 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 6.49 0 579.64 579.64 579.64 1.12 140 46.37 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize CK 3.06 0 477.34 477.34 477.34 0.64 0 NA 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 3.53 0 477.43 477.43 477.43 0.74 70 50.47 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 4.25 0 477.42 477.42 477.42 0.89 70 60.7 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 5.01 0 477.43 477.43 477.43 1.05 140 35.81 30.38 0.09 

(Abd El-Wahed et al., 2013) 2010 Libya Sandy Maize S 5.25 0 477.36 477.36 477.36 1.1 140 37.51 30.38 0.09 

(Shen et al., 2012) 2009 Shandong, China loamy Maize CK 7.7 476 0 476 437.4 1.76 150 51.36 25.8 2.05 

(Shen et al., 2012) 2009 Shandong, China loamy Maize S 8.75 476 0 476 435 2.01 150 58.36 25.8 2.05 

(Shen et al., 2012) 2009 Shandong, China loamy Maize S 9.08 476 0 476 454.36 2 150 60.56 25.8 2.05 

(Shen et al., 2012) 2009 Shandong, China loamy Maize CK 8.84 476 0 476 429.3 2.06 150 58.93 25.8 2.05 

(Shen et al., 2012) 2009 Shandong, China loamy Maize S 8.95 476 0 476 438.1 2.04 150 59.69 25.8 2.05 

(Shen et al., 2012) 2009 Shandong, China loamy Maize S 10.9 476 0 476 450.7 2.42 150 72.69 25.8 2.05 

(Shen et al., 2012) 2010 Shandong, China loamy Maize CK 10.98 488.7 0 488.7 352.8 3.11 150 73.21 25.8 2.05 

(Shen et al., 2012) 2010 Shandong, China loamy Maize S 11.85 488.7 0 488.7 375 3.16 150 79.01 25.8 2.05 

(Shen et al., 2012) 2010 Shandong, China loamy Maize S 11.71 488.7 0 488.7 369.3 3.17 150 78.09 25.8 2.05 

(Shen et al., 2012) 2010 Shandong, China loamy Maize CK 13.23 488.7 0 488.7 351.2 3.77 150 88.21 25.8 2.05 

(Shen et al., 2012) 2010 Shandong, China loamy Maize S 13.27 488.7 0 488.7 409.2 3.24 150 88.5 25.8 2.05 

(Shen et al., 2012) 2010 Shandong, China loamy Maize S 12.13 488.7 0 488.7 383.4 3.16 150 80.86 25.8 2.05 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Maize CK 5.54 706 0 706 706 0.81 120 46.17 26.16 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Maize CK 5.5 706 0 706 706 0.79 120 45.83 26.16 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Maize CK 5.57 701 0 701 701 0.8 120 46.42 26.16 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Maize S 5.68 694 0 694 694 0.83 120 47.33 26.16 0.72 



(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Maize CK 5.57 659 0 659 659 0.87 120 46.42 26.16 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Maize CK 5.55 708 0 708 708 0.78 120 46.25 26.16 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Maize CK 5.62 660 0 660 660 0.86 120 46.83 26.16 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Maize S 5.75 655 0 655 655 0.89 120 47.92 26.16 0.72 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize CK 0.68 250 0 250 250 0.27 149 4.54 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 1.05 250 0 250 250 0.42 149 7.01 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 1.71 250 0 250 250 0.68 149 11.49 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 1.54 250 0 250 250 0.61 149 10.31 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 0.9 250 0 250 250 0.36 149 6.05 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 2.02 250 0 250 250 0.81 149 13.54 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 1.55 250 0 250 250 0.62 149 10.43 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize CK 1.06 250 0 250 250 0.42 149 7.11 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 1.15 250 0 250 250 0.46 149 7.7 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 0.92 250 0 250 250 0.37 149 6.17 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 1.46 250 0 250 250 0.58 149 9.77 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 2.03 250 0 250 250 0.81 149 13.62 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 1.86 250 0 250 250 0.74 149 12.46 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 1.75 250 0 250 250 0.7 149 11.75 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize CK 0.74 250 0 250 250 0.29 149 4.93 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 0.97 250 0 250 250 0.39 149 6.53 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 1.21 250 0 250 250 0.48 149 8.12 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 0.93 250 0 250 250 0.37 149 6.23 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 1.57 250 0 250 250 0.63 149 10.54 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 2.12 250 0 250 250 0.85 149 14.25 21 0.45 

(Mupangwa et al., 2012) 2006 Zimbabwe Silty clay loam Maize S 2.13 250 0 250 250 0.85 149 14.29 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 1.5 364 0 364 364 0.41 149 10.09 21 0.45 



(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.51 364 0 364 364 0.41 149 10.11 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.13 364 0 364 364 0.31 149 7.58 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 0.66 364 0 364 364 0.18 149 4.46 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.22 364 0 364 364 0.33 149 8.17 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.16 364 0 364 364 0.32 149 7.81 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.88 364 0 364 364 0.52 149 12.6 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 1.26 364 0 364 364 0.35 149 8.44 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.21 364 0 364 364 0.61 149 14.84 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.19 364 0 364 364 0.33 149 8.01 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.2 364 0 364 364 0.33 149 8.07 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.16 364 0 364 364 0.32 149 7.8 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.69 364 0 364 364 0.46 149 11.32 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.1 364 0 364 364 0.3 149 7.38 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 1.12 364 0 364 364 0.31 149 7.54 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 0.96 364 0 364 364 0.26 149 6.47 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 0.97 364 0 364 364 0.27 149 6.52 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.01 364 0 364 364 0.28 149 6.77 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.08 364 0 364 364 0.3 149 7.22 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 0.78 364 0 364 364 0.21 149 5.24 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 0.52 364 0 364 364 0.14 149 3.48 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 1.37 364 0 364 364 0.38 149 9.19 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.37 364 0 364 364 0.38 149 9.17 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.46 364 0 364 364 0.4 149 9.82 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.35 364 0 364 364 0.37 149 9.05 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.02 364 0 364 364 0.28 149 6.85 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1 364 0 364 364 0.27 149 6.69 21 0.45 



(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.15 364 0 364 364 0.32 149 7.7 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 1 364 0 364 364 0.27 149 6.7 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.23 364 0 364 364 0.34 149 8.26 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.04 364 0 364 364 0.28 149 6.96 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.24 364 0 364 364 0.34 149 8.35 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 0.87 364 0 364 364 0.24 149 5.81 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.16 364 0 364 364 0.32 149 7.81 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.14 364 0 364 364 0.31 149 7.66 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 0.93 364 0 364 364 0.25 149 6.21 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.13 364 0 364 364 0.31 149 7.6 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 0.88 364 0 364 364 0.24 149 5.91 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.24 364 0 364 364 0.34 149 8.34 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 0.84 364 0 364 364 0.23 149 5.66 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.01 364 0 364 364 0.28 149 6.78 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.05 364 0 364 364 0.29 149 7.07 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 2.97 364 0 364 364 0.82 197 15.08 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.4 364 0 364 364 0.66 197 12.18 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.53 364 0 364 364 0.69 197 12.83 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.87 364 0 364 364 0.79 197 14.55 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.15 364 0 364 364 0.59 197 10.9 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.56 364 0 364 364 0.7 197 12.99 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.41 364 0 364 364 0.66 197 12.22 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 2.03 364 0 364 364 0.56 197 10.32 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.82 364 0 364 364 0.77 197 14.31 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.24 364 0 364 364 0.61 197 11.36 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.85 364 0 364 364 0.51 197 9.4 21 0.45 



(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.7 364 0 364 364 0.47 197 8.61 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.76 364 0 364 364 0.48 197 8.95 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.55 364 0 364 364 0.43 197 7.85 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 3.14 364 0 364 364 0.86 197 15.93 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.62 364 0 364 364 0.72 197 13.29 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.32 364 0 364 364 0.64 197 11.77 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.47 364 0 364 364 0.68 197 12.53 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.69 364 0 364 364 0.46 197 8.57 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.44 364 0 364 364 0.67 197 12.38 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.2 364 0 364 364 0.6 197 11.14 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 2.4 364 0 364 364 0.66 197 12.18 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.79 364 0 364 364 0.77 197 14.17 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.28 364 0 364 364 0.63 197 11.56 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 1.98 364 0 364 364 0.54 197 10.04 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 3.57 364 0 364 364 0.98 197 18.12 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 3.53 364 0 364 364 0.97 197 17.89 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.88 364 0 364 364 0.79 197 14.62 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 2.58 364 0 364 364 0.71 197 13.09 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 3.33 364 0 364 364 0.91 197 16.89 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.41 364 0 364 364 0.66 197 12.23 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 3.33 364 0 364 364 0.91 197 16.89 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.69 364 0 364 364 0.74 197 13.64 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.39 364 0 364 364 0.66 197 12.15 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.72 364 0 364 364 0.75 197 13.8 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize CK 3.23 364 0 364 364 0.89 197 16.38 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 3.48 364 0 364 364 0.96 197 17.68 21 0.45 



(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 3.73 364 0 364 364 1.02 197 18.92 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 3.59 364 0 364 364 0.99 197 18.23 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 2.8 364 0 364 364 0.77 197 14.21 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 3.6 364 0 364 364 0.99 197 18.26 21 0.45 

(Mupangwa et al., 2012) 2007 Zimbabwe Silty clay loam Maize S 3.67 364 0 364 364 1.01 197 18.61 21 0.45 

(Khaledian et al., 2012) 2001 France Loamy Maize CK 10.9 141 206 347 497 2.19 120 90.83 21 1.34 

(Khaledian et al., 2012) 2001 France Loamy Maize S 7.95 141 216 357 459 1.73 126 63.1 21 1.34 

(Khaledian et al., 2012) 2002 France Loamy Maize CK 11.9 311 346 657 544 2.19 190 62.63 21 1.34 

(Khaledian et al., 2012) 2002 France Loamy Maize S 10.68 311 292 603 504 2.12 173 61.73 21 1.34 

(Khaledian et al., 2012) 2007 France Loamy Maize CK 13.8 203 218 421 580 2.38 180 76.67 21 1.34 

(Khaledian et al., 2012) 2007 France Loamy Maize S 12.85 203 182 385 504 2.55 180 71.39 21 1.34 

(Botha et al., 2012) 2000 South Africa Clay Maize CK 3.09 228 0 228 266.67 1.16 43 71.93 18.3 1.29 

(Botha et al., 2012) 2000 South Africa Clay Maize S 3.46 228 0 228 319.51 1.08 43 80.35 18.3 1.29 

(Botha et al., 2012) 2000 South Africa Clay Maize S 3.52 228 0 228 290.91 1.21 43 81.84 18.3 1.29 

(Botha et al., 2012) 2000 South Africa Clay Maize S 3.96 228 0 228 297.83 1.33 43 92.14 18.3 1.29 

(Botha et al., 2012) 2000 South Africa Clay Maize S 3.5 228 0 228 310 1.13 43 81.4 18.3 1.29 

(Botha et al., 2012) 2001 South Africa Clay Maize CK 1.49 281 0 281 256 0.58 43 34.63 18.3 1.29 

(Botha et al., 2012) 2001 South Africa Clay Maize S 2.54 281 0 281 267.57 0.95 43 59.14 18.3 1.29 

(Botha et al., 2012) 2001 South Africa Clay Maize S 2.91 281 0 281 225.49 1.29 43 67.63 18.3 1.29 

(Botha et al., 2012) 2001 South Africa Clay Maize S 3.1 281 0 281 251.02 1.23 43 72.05 18.3 1.29 

(Botha et al., 2012) 2001 South Africa Clay Maize S 2.73 281 0 281 240.43 1.14 43 63.51 18.3 1.29 

(Botha et al., 2012) 2002 South Africa Clay Maize CK 1.52 247 0 247 325 0.47 43 35.37 18.3 1.29 

(Botha et al., 2012) 2002 South Africa Clay Maize S 3.28 247 0 247 342.42 0.96 43 76.3 18.3 1.29 

(Botha et al., 2012) 2002 South Africa Clay Maize S 3.33 247 0 247 332.43 1 43 77.33 18.3 1.29 

(Botha et al., 2012) 2002 South Africa Clay Maize S 3.61 247 0 247 336.11 1.07 43 83.88 18.3 1.29 

(Botha et al., 2012) 2002 South Africa Clay Maize S 3.29 247 0 247 341.18 0.96 43 76.47 18.3 1.29 



(Botha et al., 2012) 2003 South Africa Clay Maize CK 0.46 215 0 215 200 0.23 43 10.67 18.3 1.29 

(Botha et al., 2012) 2003 South Africa Clay Maize S 2.4 215 0 215 327.5 0.73 43 55.84 18.3 1.29 

(Botha et al., 2012) 2003 South Africa Clay Maize S 3.07 215 0 215 351.16 0.87 43 71.3 18.3 1.29 

(Botha et al., 2012) 2003 South Africa Clay Maize S 3.27 215 0 215 370.45 0.88 43 76.09 18.3 1.29 

(Botha et al., 2012) 2003 South Africa Clay Maize S 2.95 215 0 215 350 0.84 43 68.65 18.3 1.29 

(Wang et al., 2011) 2006 Henan,China Sandy loam Maize CK 6.2 476.9 0 476.9 426.92 1.3 184 33.7 25.14 1.36 

(Wang et al., 2011) 2006 Henan,China Sandy loam Maize S 7.08 476.9 0 476.9 410.24 1.48 184 38.48 25.14 1.36 

(Wang et al., 2011) 2006 Henan,China Sandy loam Maize CK 6.93 476.9 0 476.9 410.63 1.45 184 37.64 25.14 1.36 

(Wang et al., 2011) 2006 Henan,China Sandy loam Maize S 7.59 476.9 0 476.9 402.84 1.59 184 41.23 25.14 1.36 

(Wang et al., 2011) 2007 Henan,China Sandy loam Maize CK 4.8 443 0 443 461.38 1.08 184 26.11 25.14 1.36 

(Wang et al., 2011) 2007 Henan,China Sandy loam Maize S 5.3 443 0 443 460.45 1.2 184 28.82 25.14 1.36 

(Wang et al., 2011) 2007 Henan,China Sandy loam Maize CK 4.94 443 0 443 450.69 1.12 184 26.85 25.14 1.36 

(Wang et al., 2011) 2007 Henan,China Sandy loam Maize S 6.14 443 0 443 451.59 1.39 184 33.38 25.14 1.36 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize CK 1.16 448 0 448 448 0.26 60 19.33 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize CK 0.89 448 0 448 448 0.2 60 14.83 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize CK 0.24 448 0 448 448 0.05 60 4 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize P 5.5 448 0 448 448 1.23 60 91.67 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize P 4.31 448 0 448 448 0.96 60 71.83 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize P 1.34 448 0 448 448 0.3 60 22.33 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize CK 1.77 448 0 448 448 0.4 60 29.5 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize CK 1.32 448 0 448 448 0.29 60 22 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize CK 0.56 448 0 448 448 0.13 60 9.33 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize P 5.71 448 0 448 448 1.27 60 95.17 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize P 4.58 448 0 448 448 1.02 60 76.33 12.71 5.17 

(Easson et al., 2000) 1996 UK Sandy clay loam Maize P 2.53 448 0 448 448 0.56 60 42.17 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize CK 5.61 489 0 489 489 1.15 60 93.5 12.71 5.17 



(Easson et al., 2000) 1997 UK Sandy clay loam Maize CK 2.39 489 0 489 489 0.49 60 39.83 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 11.05 489 0 489 489 2.26 60 184.17 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 7.43 489 0 489 489 1.52 60 123.83 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize CK 8.21 489 0 489 489 1.68 60 136.83 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize CK 4.07 489 0 489 489 0.83 60 67.83 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 7.48 489 0 489 489 1.53 60 124.67 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 6.85 489 0 489 489 1.4 60 114.17 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize CK 6.6 489 0 489 489 1.35 60 110 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize CK 5.46 489 0 489 489 1.12 60 91 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize CK 3.13 489 0 489 489 0.64 60 52.17 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 7.6 489 0 489 489 1.55 60 126.67 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 9.18 489 0 489 489 1.88 60 153 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 5.91 489 0 489 489 1.21 60 98.5 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 7.53 489 0 489 489 1.54 60 125.5 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 8.93 489 0 489 489 1.83 60 148.83 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 7.07 489 0 489 489 1.45 60 117.83 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 9.37 489 0 489 489 1.92 60 156.17 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 9.24 489 0 489 489 1.89 60 154 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 7.2 489 0 489 489 1.47 60 120 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 8.07 489 0 489 489 1.65 60 134.5 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 10.33 489 0 489 489 2.11 60 172.17 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 6.69 489 0 489 489 1.37 60 111.5 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 9.79 489 0 489 489 2 60 163.17 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 9.51 489 0 489 489 1.94 60 158.5 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 8.12 489 0 489 489 1.66 60 135.33 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 7.56 489 0 489 489 1.55 60 126 12.71 5.17 



(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 7.81 489 0 489 489 1.6 60 130.17 12.71 5.17 

(Easson et al., 2000) 1997 UK Sandy clay loam Maize P 7.85 489 0 489 489 1.61 60 130.83 12.71 5.17 

(Gill et al., 1996) 1991 Ludhiana, India Sandy loam Maize CK 0.5 352.98 225 577.98 544.18 0.09 150 3.33 26.16 0.34 

(Gill et al., 1996) 1991 Ludhiana, India Sandy loam Maize CK 1.6 352.98 375 727.98 544.18 0.29 150 10.67 26.16 0.34 

(Gill et al., 1996) 1991 Ludhiana, India Sandy loam Maize CK 2.4 352.98 225 577.98 544.18 0.44 150 16 26.16 0.34 

(Gill et al., 1996) 1991 Ludhiana, India Sandy loam Maize CK 3.6 352.98 375 727.98 544.18 0.66 150 24 26.16 0.34 

(Gill et al., 1996) 1991 Ludhiana, India Sandy loam Maize CK 0.8 225.13 150 375.13 493.47 0.16 150 5.33 26.16 0.34 

(Gill et al., 1996) 1991 Ludhiana, India Sandy loam Maize CK 1.6 225.13 225 450.13 493.47 0.32 150 10.67 26.16 0.34 

(Gill et al., 1996) 1991 Ludhiana, India Sandy loam Maize CK 2.4 225.13 150 375.13 493.47 0.49 150 16 26.16 0.34 

(Gill et al., 1996) 1991 Ludhiana, India Sandy loam Maize CK 2.9 225.13 225 450.13 493.47 0.59 150 19.33 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize CK 3.1 468.25 225 693.25 669.04 0.46 150 20.67 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize S 4.2 468.25 225 693.25 669.04 0.63 150 28 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize CK 3.5 468.25 375 843.25 669.04 0.52 150 23.33 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize S 3.5 468.25 375 843.25 669.04 0.52 150 23.33 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize CK 4.5 468.25 225 693.25 669.04 0.67 150 30 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize S 5.1 468.25 225 693.25 669.04 0.76 150 34 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize CK 4.9 468.25 375 843.25 669.04 0.73 150 32.67 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize S 4.6 468.25 375 843.25 669.04 0.69 150 30.67 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize CK 3.6 496.48 0 496.48 450.25 0.8 150 24 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize S 4.3 496.48 0 496.48 450.25 0.96 150 28.67 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize CK 3.8 496.48 0 496.48 450.25 0.84 150 25.33 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize S 4 496.48 0 496.48 450.25 0.89 150 26.67 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize CK 4.6 496.48 0 496.48 450.25 1.02 150 30.67 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize S 3.9 496.48 0 496.48 450.25 0.87 150 26 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize CK 4.5 496.48 0 496.48 450.25 1 150 30 26.16 0.34 

(Gill et al., 1996) 1992 Ludhiana, India Sandy loam Maize S 4.3 496.48 0 496.48 450.25 0.96 150 28.67 26.16 0.34 



(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize CK 0.2 653.82 300 953.82 645.06 0.03 150 1.33 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize S 1.5 653.82 300 953.82 645.06 0.23 150 10 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize CK 0.5 653.82 450 1103.82 645.06 0.08 150 3.33 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize S 1 653.82 450 1103.82 645.06 0.16 150 6.67 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize CK 1.1 653.82 300 953.82 645.06 0.17 150 7.33 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize S 3.7 653.82 300 953.82 645.06 0.57 150 24.67 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize CK 2.7 653.82 450 1103.82 645.06 0.42 150 18 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize S 3.2 653.82 450 1103.82 645.06 0.5 150 21.33 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize CK 0.1 732.33 150 882.33 451.68 0.02 150 0.67 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize S 0.6 732.33 150 882.33 451.68 0.13 150 4 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize CK 0.3 732.33 225 957.33 451.68 0.07 150 2 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize S 0.6 732.33 225 957.33 451.68 0.13 150 4 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize CK 0.4 732.33 150 882.33 451.68 0.09 150 2.67 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize S 0.8 732.33 150 882.33 451.68 0.18 150 5.33 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize CK 0.5 732.33 225 957.33 451.68 0.11 150 3.33 26.16 0.34 

(Gill et al., 1996) 1993 Ludhiana, India Sandy loam Maize S 0.7 732.33 225 957.33 451.68 0.15 150 4.67 26.16 0.34 

(Fisher et al., 1995) 1988 Mexico Sandy loam Maize CK 2.91 450.6 0 450.6 450.6 0.69 40 72.78 19.02 1 

(Fisher et al., 1995) 1988 Mexico Sandy loam Maize P 3.81 450.6 0 450.6 450.6 0.85 40 95.13 19.02 1 

(Fisher et al., 1995) 1988 Mexico Sandy loam Maize P 3.56 450.6 0 450.6 450.6 0.74 40 88.9 19.02 1 

(Fisher et al., 1995) 1988 Mexico Sandy loam Maize P 3.72 450.6 0 450.6 450.6 0.73 40 92.88 19.02 1 

(Fisher et al., 1995) 1988 Mexico Sandy loam Maize P 3.31 450.6 0 450.6 450.6 0.67 40 82.83 19.02 1 

(Fisher et al., 1995) 1988 Mexico Sandy loam Maize P 3.46 450.6 0 450.6 450.6 0.71 40 86.4 19.02 1 

(Gajri et al., 1994) 1988 Ludhiana, India Loamy sand Maize CK 1.4 600 150 750 700 0.2 150 9.33 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Loamy sand Maize CK 2.8 600 150 750 700 0.4 150 18.67 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Loamy sand Maize S 2.7 600 150 750 700 0.39 150 18 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Loamy sand Maize S 2.9 600 150 750 700 0.41 150 19.33 26.16 0.34 



(Gajri et al., 1994) 1988 Ludhiana, India Loamy sand Maize CK 2.3 600 150 750 700 0.33 247.5 9.29 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Loamy sand Maize CK 3.6 600 150 750 700 0.51 247.5 14.55 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Loamy sand Maize S 3.5 600 150 750 700 0.5 247.5 14.14 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Loamy sand Maize S 3.4 600 150 750 700 0.49 247.5 13.74 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Sandy loam Maize CK 5 600 150 750 700 0.71 150 33.33 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Sandy loam Maize CK 4.6 600 150 750 700 0.66 150 30.67 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Sandy loam Maize S 4.6 600 150 750 700 0.66 150 30.67 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Sandy loam Maize S 4.6 600 150 750 700 0.66 150 30.67 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Sandy loam Maize CK 4.6 600 150 750 700 0.66 247.5 18.59 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Sandy loam Maize CK 4.8 600 150 750 700 0.69 247.5 19.39 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Sandy loam Maize S 4.5 600 150 750 700 0.64 247.5 18.18 26.16 0.34 

(Gajri et al., 1994) 1988 Ludhiana, India Sandy loam Maize S 4.8 600 150 750 700 0.69 247.5 19.39 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Loamy sand Maize CK 0.5 300 150 450 450 0.11 150 3.33 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Loamy sand Maize CK 3.4 300 150 450 450 0.76 150 22.67 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Loamy sand Maize S 3.9 300 150 450 450 0.87 150 26 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Loamy sand Maize S 4.8 300 150 450 450 1.07 150 32 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Loamy sand Maize CK 1.3 300 150 450 450 0.29 247.5 5.25 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Loamy sand Maize CK 4.9 300 150 450 450 1.09 247.5 19.8 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Loamy sand Maize S 4.2 300 150 450 450 0.93 247.5 16.97 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Loamy sand Maize S 5.5 300 150 450 450 1.22 247.5 22.22 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Sandy loam Maize CK 3.8 300 150 450 450 0.84 150 25.33 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Sandy loam Maize CK 4.7 300 150 450 450 1.04 150 31.33 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Sandy loam Maize S 4.5 300 150 450 450 1 150 30 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Sandy loam Maize S 5.1 300 150 450 450 1.13 150 34 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Sandy loam Maize CK 4.9 300 150 450 450 1.09 247.5 19.8 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Sandy loam Maize CK 4.9 300 150 450 450 1.09 247.5 19.8 26.16 0.34 



(Gajri et al., 1994) 1989 Ludhiana, India Sandy loam Maize S 4.6 300 150 450 450 1.02 247.5 18.59 26.16 0.34 

(Gajri et al., 1994) 1989 Ludhiana, India Sandy loam Maize S 5.2 300 150 450 450 1.16 247.5 21.01 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Loamy sand Maize CK 1 1000 150 1150 700 0.14 150 6.67 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Loamy sand Maize CK 2.1 1000 150 1150 700 0.3 150 14 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Loamy sand Maize S 2 1000 150 1150 700 0.29 150 13.33 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Loamy sand Maize S 2.8 1000 150 1150 700 0.4 150 18.67 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Loamy sand Maize CK 1.9 1000 150 1150 700 0.27 247.5 7.68 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Loamy sand Maize CK 2.8 1000 150 1150 700 0.4 247.5 11.31 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Loamy sand Maize S 2.7 1000 150 1150 700 0.39 247.5 10.91 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Loamy sand Maize S 3.3 1000 150 1150 700 0.47 247.5 13.33 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Sandy loam Maize CK 2.7 1000 150 1150 700 0.39 150 18 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Sandy loam Maize CK 3.6 1000 150 1150 700 0.51 150 24 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Sandy loam Maize S 3.7 1000 150 1150 700 0.53 150 24.67 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Sandy loam Maize S 3.8 1000 150 1150 700 0.54 150 25.33 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Sandy loam Maize CK 3.4 1000 150 1150 700 0.49 247.5 13.74 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Sandy loam Maize CK 4.2 1000 150 1150 700 0.6 247.5 16.97 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Sandy loam Maize S 4.3 1000 150 1150 700 0.61 247.5 17.37 26.16 0.34 

(Gajri et al., 1994) 1990 Ludhiana, India Sandy loam Maize S 4.2 1000 150 1150 700 0.6 247.5 16.97 26.16 0.34 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize CK 7.4 418 0 418 418 1.77 300 24.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize CK 9.2 418 0 418 418 2.2 300 30.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize CK 9.8 418 0 418 418 2.34 300 32.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize CK 10.4 418 0 418 418 2.49 300 34.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize CK 10.4 418 0 418 418 2.49 300 34.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize CK 9 418 0 418 418 2.15 300 30 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize CK 9.6 418 0 418 418 2.3 300 32 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize CK 10.2 418 0 418 418 2.44 300 34 21.1 2.24 



(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize CK 10.3 418 0 418 418 2.46 300 34.33 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize CK 10.9 418 0 418 418 2.61 300 36.33 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.8 418 0 418 418 2.34 300 32.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.6 418 0 418 418 2.3 300 32 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 10.1 418 0 418 418 2.42 300 33.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 10.4 418 0 418 418 2.49 300 34.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 10.6 418 0 418 418 2.54 300 35.33 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 10.2 418 0 418 418 2.44 300 34 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.9 418 0 418 418 2.37 300 33 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 10.1 418 0 418 418 2.42 300 33.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 10.5 418 0 418 418 2.51 300 35 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 10.7 418 0 418 418 2.56 300 35.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.6 418 0 418 418 2.3 300 32 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 10 418 0 418 418 2.39 300 33.33 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.9 418 0 418 418 2.37 300 33 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.7 418 0 418 418 2.32 300 32.33 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.9 418 0 418 418 2.37 300 33 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.8 418 0 418 418 2.34 300 32.67 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.6 418 0 418 418 2.3 300 32 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.9 418 0 418 418 2.37 300 33 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 9.6 418 0 418 418 2.3 300 32 21.1 2.24 

(Yibirin et al., 1993) 1986 Ohio, USA Silt loam Maize S 10 418 0 418 418 2.39 300 33.33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize CK 6.2 301 0 301 301 2.06 300 20.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize CK 6.5 301 0 301 301 2.16 300 21.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize CK 7 301 0 301 301 2.33 300 23.33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize CK 8.4 301 0 301 301 2.79 300 28 21.1 2.24 



(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize CK 8.3 301 0 301 301 2.76 300 27.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize CK 6 301 0 301 301 1.99 300 20 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize CK 7.2 301 0 301 301 2.39 300 24 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize CK 7.4 301 0 301 301 2.46 300 24.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize CK 8.9 301 0 301 301 2.96 300 29.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize CK 9.2 301 0 301 301 3.06 300 30.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 8.6 301 0 301 301 2.86 300 28.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 8.1 301 0 301 301 2.69 300 27 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 8.6 301 0 301 301 2.86 300 28.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.1 301 0 301 301 3.02 300 30.33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.6 301 0 301 301 3.19 300 32 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.5 301 0 301 301 3.16 300 31.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 8.5 301 0 301 301 2.82 300 28.33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.7 301 0 301 301 3.22 300 32.33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 10 301 0 301 301 3.32 300 33.33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 10.2 301 0 301 301 3.39 300 34 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.4 301 0 301 301 3.12 300 31.33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.9 301 0 301 301 3.29 300 33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.6 301 0 301 301 3.19 300 32 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.7 301 0 301 301 3.22 300 32.33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.7 301 0 301 301 3.22 300 32.33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 10 301 0 301 301 3.32 300 33.33 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.6 301 0 301 301 3.19 300 32 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.5 301 0 301 301 3.16 300 31.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 9.5 301 0 301 301 3.16 300 31.67 21.1 2.24 

(Yibirin et al., 1993) 1988 Ohio, USA Silt loam Maize S 11.8 301 0 301 301 3.92 300 39.33 21.1 2.24 



(Vanderwerf 1993) 1985 The Netherlands Loam Maize P 9.5 413 0 413 413 2.3 200 47.5 14.88 3 

(Vanderwerf 1993) 1985 The Netherlands Sand Maize P 6.1 383 0 383 383 1.59 200 30.5 14.88 3 

(Vanderwerf 1993) 1985 The Netherlands Loam Maize CK 7.8 413 0 413 413 1.89 200 39 14.88 3 

(Vanderwerf 1993) 1985 The Netherlands Sand Maize CK 4.4 383 0 383 383 1.15 200 22 14.88 3 

(Vanderwerf 1993) 1985 The Netherlands Loam Maize P 8.5 413 0 413 413 2.06 200 42.5 14.88 3 

(Vanderwerf 1993) 1985 The Netherlands Sand Maize P 6.1 383 0 383 383 1.59 200 30.5 14.88 3 

(Vanderwerf 1993) 1985 The Netherlands Loam Maize CK 7.9 413 0 413 413 1.91 200 39.5 14.88 3 

(Vanderwerf 1993) 1985 The Netherlands Sand Maize CK 5.1 383 0 383 383 1.33 200 25.5 14.88 3 

(Vanderwerf 1993) 1986 The Netherlands Loam Maize P 9.7 318 0 318 318 3.05 200 48.5 14.88 3 

(Vanderwerf 1993) 1986 The Netherlands Sand Maize P 6.6 362 0 362 362 1.82 200 33 14.88 3 

(Vanderwerf 1993) 1986 The Netherlands Loam Maize CK 7.5 318 0 318 318 2.36 200 37.5 14.88 3 

(Vanderwerf 1993) 1986 The Netherlands Sand Maize CK 3.4 362 0 362 362 0.94 200 17 14.88 3 

(Vanderwerf 1993) 1986 The Netherlands Loam Maize P 9.2 318 0 318 318 2.89 200 46 14.88 3 

(Vanderwerf 1993) 1986 The Netherlands Sand Maize P 6.1 362 0 362 362 1.69 200 30.5 14.88 3 

(Vanderwerf 1993) 1986 The Netherlands Loam Maize CK 8 318 0 318 318 2.52 200 40 14.88 3 

(Vanderwerf 1993) 1986 The Netherlands Sand Maize CK 4.6 362 0 362 362 1.27 200 23 14.88 3 

(Vanderwerf 1993) 1987 The Netherlands Loam Maize P 7.3 761 0 761 761 0.96 200 36.5 14.88 3 

(Vanderwerf 1993) 1987 The Netherlands Loam Maize CK 5.4 761 0 761 761 0.71 200 27 14.88 3 

(Vanderwerf 1993) 1987 The Netherlands Loam Maize P 7.1 761 0 761 761 0.93 200 35.5 14.88 3 

(Vanderwerf 1993) 1987 The Netherlands Loam Maize CK 5.9 761 0 761 761 0.78 200 29.5 14.88 3 

(Gill et al., 1992) 1989 Zambia Clay Maize CK 5.35 853 0 853 853 0.63 110 48.6 20.52 2.28 

(Gill et al., 1992) 1989 Zambia Clay Maize S 5.56 853 0 853 853 0.65 110 50.57 20.52 2.28 

(Gill et al., 1992) 1989 Zambia Clay Maize S 6.41 853 0 853 853 0.75 110 58.3 20.52 2.28 

(Gill et al., 1992) 1989 Zambia Clay Maize S 6.21 853 0 853 853 0.73 110 56.45 20.52 2.28 

(Gill et al., 1992) 1989 Zambia Clay Maize S 6.83 853 0 853 853 0.8 110 62.12 20.52 2.28 

(Gill et al., 1992) 1990 Zambia Clay Maize CK 1.72 520 0 520 520 0.33 110 15.67 20.52 2.28 



(Gill et al., 1992) 1990 Zambia Clay Maize S 1.79 520 0 520 520 0.34 110 16.25 20.52 2.28 

(Gill et al., 1992) 1990 Zambia Clay Maize S 1.97 520 0 520 520 0.38 110 17.9 20.52 2.28 

(Gill et al., 1992) 1990 Zambia Clay Maize S 1.79 520 0 520 520 0.34 110 16.3 20.52 2.28 

(Gill et al., 1992) 1990 Zambia Clay Maize S 1.53 520 0 520 520 0.29 110 13.94 20.52 2.28 

(Sharma et al., 1991) 1982 India Sandy clay loam Maize CK 4.62 185 262 447 447 1.03 150 30.8 29.13 1.12 

(Sharma et al., 1991) 1982 India Sandy clay loam Maize S 5.65 202 316 518 518 1.09 150 37.67 29.13 1.12 

(Sharma et al., 1991) 1982 India Sandy clay loam Maize CK 5.33 203 321 524 524 1.02 150 35.53 29.13 1.12 

(Sharma et al., 1991) 1982 India Sandy clay loam Maize S 6.87 224 404 628 628 1.09 150 45.8 29.13 1.12 

(Sharma et al., 1991) 1982 India Sandy clay loam Maize CK 5.6 245 376 621 621 0.9 150 37.33 29.13 1.12 

(Sharma et al., 1991) 1982 India Sandy clay loam Maize S 7.36 257 453 710 710 1.04 150 49.07 29.13 1.12 

(Sharma et al., 1991) 1983 India Sandy clay loam Maize CK 4.64 263 233 496 496 0.94 150 30.93 29.13 1.12 

(Sharma et al., 1991) 1983 India Sandy clay loam Maize S 5.31 282 282 564 564 0.94 150 35.4 29.13 1.12 

(Sharma et al., 1991) 1983 India Sandy clay loam Maize CK 5.67 293 341 634 634 0.89 150 37.8 29.13 1.12 

(Sharma et al., 1991) 1983 India Sandy clay loam Maize S 7.06 325 374 699 699 1.01 150 47.07 29.13 1.12 

(Sharma et al., 1991) 1983 India Sandy clay loam Maize CK 5.8 318 403 721 721 0.8 150 38.67 29.13 1.12 

(Sharma et al., 1991) 1983 India Sandy clay loam Maize S 7.2 321 449 770 770 0.94 150 48 29.13 1.12 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize CK 1.65 137 450 587 587 0.28 0 NA 24.15 0.52 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize CK 2.05 137 450 587 587 0.35 30 68.2 24.15 0.52 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize CK 2.89 137 450 587 587 0.49 60 48.13 24.15 0.52 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize CK 3.25 6 750 756 756 0.43 0 NA 24.15 0.52 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize CK 3.12 6 750 756 756 0.41 30 104.1 24.15 0.52 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize CK 3.54 6 750 756 756 0.47 60 58.93 24.15 0.52 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize S 1.52 137 450 587 587 0.26 0 NA 24.15 0.52 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize S 2.28 137 450 587 587 0.39 30 76.13 24.15 0.52 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize S 2.86 137 450 587 587 0.49 60 47.58 24.15 0.52 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize S 3.57 6 750 756 756 0.47 0 NA 24.15 0.52 



(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize S 3.53 6 750 756 756 0.47 30 117.67 24.15 0.52 

(Sandhu et al., 1986) 1982 Ludhiana, India Sandy loam Maize S 3.51 6 750 756 756 0.46 60 58.57 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize CK 0.83 6 750 756 756 0.11 0 NA 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize CK 1.84 6 750 756 756 0.24 30 61.37 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize CK 2.18 6 750 756 756 0.29 60 36.4 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize CK 2.79 4 750 754 754 0.37 0 NA 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize CK 3.02 4 750 754 754 0.4 30 100.63 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize CK 2.97 4 750 754 754 0.39 60 49.55 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize S 1.18 6 750 756 756 0.16 0 NA 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize S 2.04 6 750 756 756 0.27 30 67.93 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize S 2.8 6 750 756 756 0.37 60 46.62 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize S 3.48 4 750 754 754 0.46 0 NA 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize S 3.69 4 750 754 754 0.49 30 123.03 24.15 0.52 

(Sandhu et al., 1986) 1983 Ludhiana, India Sandy loam Maize S 3.64 4 750 754 754 0.48 60 60.58 24.15 0.52 

(Smika et al., 1971) 1963 Nebraska,USA silt loam Wheat CK 2.01 212.9 0 212.9 212.9 0.94 0 NA 4.9 1.5 

(Smika et al., 1971) 1963 Nebraska,USA silt loam Wheat CK 2.22 212.9 0 212.9 212.9 1.04 168 13.21 4.9 1.5 

(Smika et al., 1971) 1963 Nebraska,USA silt loam Wheat S 2.22 212.9 0 212.9 212.9 1.04 0 NA 4.9 1.5 

(Smika et al., 1971) 1963 Nebraska,USA silt loam Wheat S 2.36 212.9 0 212.9 212.9 1.11 168 14.05 4.9 1.5 

(Smika et al., 1971) 1964 Nebraska,USA silt loam Wheat CK 2.21 291.1 0 291.1 291.1 0.76 0 NA 4.9 1.5 

(Smika et al., 1971) 1964 Nebraska,USA silt loam Wheat CK 2.25 291.1 0 291.1 291.1 0.77 168 13.39 4.9 1.5 

(Smika et al., 1971) 1964 Nebraska,USA silt loam Wheat S 1.83 291.1 0 291.1 291.1 0.63 0 NA 4.9 1.5 

(Smika et al., 1971) 1964 Nebraska,USA silt loam Wheat S 2 291.1 0 291.1 291.1 0.69 168 11.9 4.9 1.5 

(Bakajev et al., 1981) 1968 Kazakhstan Silty clay loam Wheat CK 1.55 116 0 116 278.4 0.56 60 25.83 18.25 3.65 

(Bakajev et al., 1981) 1968 Kazakhstan Silty clay loam Wheat S 1.56 116 0 116 301.4 0.52 60 26 18.25 3.65 

(Bakajev et al., 1981) 1968 Kazakhstan Silty clay loam Wheat S 1.57 116 0 116 302 0.52 60 26.17 18.25 3.65 

(Bakajev et al., 1981) 1968 Kazakhstan Silty clay loam Wheat S 1.63 116 0 116 228 0.71 60 27.17 18.25 3.65 



(Bakajev et al., 1981) 1968 Kazakhstan Silty clay loam Wheat S 1.8 116 0 116 228 0.79 60 30 18.25 3.65 

(Bakajev et al., 1981) 1969 Kazakhstan Silty clay loam Wheat CK 1.08 204 0 204 366.4 0.29 60 18 18.25 3.65 

(Bakajev et al., 1981) 1969 Kazakhstan Silty clay loam Wheat S 1.39 204 0 204 389.4 0.36 60 23.17 18.25 3.65 

(Bakajev et al., 1981) 1969 Kazakhstan Silty clay loam Wheat S 1.42 204 0 204 390 0.36 60 23.67 18.25 3.65 

(Bakajev et al., 1981) 1969 Kazakhstan Silty clay loam Wheat S 1.51 204 0 204 316 0.48 60 25.17 18.25 3.65 

(Bakajev et al., 1981) 1969 Kazakhstan Silty clay loam Wheat S 1.59 204 0 204 316 0.5 60 26.5 18.25 3.65 

(Bakajev et al., 1981) 1970 Kazakhstan Silty clay loam Wheat CK 1.32 114 0 114 276.4 0.48 60 22 18.25 3.65 

(Bakajev et al., 1981) 1970 Kazakhstan Silty clay loam Wheat S 1.44 114 0 114 299.4 0.48 60 24 18.25 3.65 

(Bakajev et al., 1981) 1970 Kazakhstan Silty clay loam Wheat S 1.49 114 0 114 300 0.5 60 24.83 18.25 3.65 

(Bakajev et al., 1981) 1970 Kazakhstan Silty clay loam Wheat S 1.54 114 0 114 226 0.68 60 25.67 18.25 3.65 

(Bakajev et al., 1981) 1970 Kazakhstan Silty clay loam Wheat S 1.49 114 0 114 226 0.66 60 24.83 18.25 3.65 

(Bakajev et al., 1981) 1972 Kazakhstan Silty clay loam Wheat CK 1.68 184 0 184 346.4 0.48 60 28 18.25 3.65 

(Bakajev et al., 1981) 1972 Kazakhstan Silty clay loam Wheat S 1.32 184 0 184 369.4 0.36 60 22 18.25 3.65 

(Bakajev et al., 1981) 1972 Kazakhstan Silty clay loam Wheat S 1.38 184 0 184 370 0.37 60 23 18.25 3.65 

(Bakajev et al., 1981) 1972 Kazakhstan Silty clay loam Wheat S 1.2 184 0 184 296 0.41 60 20 18.25 3.65 

(Bakajev et al., 1981) 1972 Kazakhstan Silty clay loam Wheat S 1 184 0 184 296 0.34 60 16.67 18.25 3.65 

(Bakajev et al., 1981) 1973 Kazakhstan Silty clay loam Wheat CK 1.23 117 0 117 279.4 0.44 60 20.5 18.25 3.65 

(Bakajev et al., 1981) 1973 Kazakhstan Silty clay loam Wheat S 1.35 117 0 117 302.4 0.45 60 22.5 18.25 3.65 

(Bakajev et al., 1981) 1973 Kazakhstan Silty clay loam Wheat S 1.35 117 0 117 303 0.45 60 22.5 18.25 3.65 

(Bakajev et al., 1981) 1973 Kazakhstan Silty clay loam Wheat S 1.34 117 0 117 229 0.59 60 22.33 18.25 3.65 

(Bakajev et al., 1981) 1973 Kazakhstan Silty clay loam Wheat S 0.93 117 0 117 229 0.41 60 15.5 18.25 3.65 

(Bakajev et al., 1981) 1974 Kazakhstan Silty clay loam Wheat CK 0.95 133 0 133 295.4 0.32 60 15.83 18.25 3.65 

(Bakajev et al., 1981) 1974 Kazakhstan Silty clay loam Wheat S 1.25 133 0 133 318.4 0.39 60 20.83 18.25 3.65 

(Bakajev et al., 1981) 1974 Kazakhstan Silty clay loam Wheat S 1.25 133 0 133 319 0.39 60 20.83 18.25 3.65 

(Bakajev et al., 1981) 1974 Kazakhstan Silty clay loam Wheat S 1.34 133 0 133 245 0.55 60 22.33 18.25 3.65 

(Bakajev et al., 1981) 1974 Kazakhstan Silty clay loam Wheat S 1.36 133 0 133 245 0.56 60 22.67 18.25 3.65 



(Bakajev et al., 1981) 1976 Kazakhstan Silty clay loam Wheat CK 1.55 86 0 86 248.4 0.62 60 25.83 18.25 3.65 

(Bakajev et al., 1981) 1976 Kazakhstan Silty clay loam Wheat S 1.65 86 0 86 271.4 0.61 60 27.5 18.25 3.65 

(Bakajev et al., 1981) 1976 Kazakhstan Silty clay loam Wheat S 1.68 86 0 86 272 0.62 60 28 18.25 3.65 

(Bakajev et al., 1981) 1976 Kazakhstan Silty clay loam Wheat S 1.83 86 0 86 198 0.92 60 30.5 18.25 3.65 

(Bakajev et al., 1981) 1977 Kazakhstan Silty clay loam Wheat CK 1.2 124 0 124 286.4 0.42 60 20 18.25 3.65 

(Bakajev et al., 1981) 1977 Kazakhstan Silty clay loam Wheat S 1.37 124 0 124 309.4 0.44 60 22.83 18.25 3.65 

(Bakajev et al., 1981) 1977 Kazakhstan Silty clay loam Wheat S 1.41 124 0 124 310 0.45 60 23.5 18.25 3.65 

(Bakajev et al., 1981) 1977 Kazakhstan Silty clay loam Wheat S 1.51 124 0 124 236 0.64 60 25.17 18.25 3.65 

(Bakajev et al., 1981) 1978 Kazakhstan Silty clay loam Wheat CK 2.15 85 0 85 247.4 0.87 60 35.83 18.25 3.65 

(Bakajev et al., 1981) 1978 Kazakhstan Silty clay loam Wheat S 2.32 85 0 85 270.4 0.86 60 38.67 18.25 3.65 

(Bakajev et al., 1981) 1978 Kazakhstan Silty clay loam Wheat S 2.33 85 0 85 271 0.86 60 38.83 18.25 3.65 

(Bakajev et al., 1981) 1978 Kazakhstan Silty clay loam Wheat S 2.55 85 0 85 197 1.29 60 42.5 18.25 3.65 

(De et al., 1983) 1978 Hyderabad, India Clay loam Wheat CK 2.04 22.1 50 72.1 176.6 1.16 120 17 23.03 1.72 

(De et al., 1983) 1978 Hyderabad, India Clay loam Wheat S 2.67 22.1 50 72.1 157.42 1.7 120 22.25 23.03 1.72 

(De et al., 1983) 1978 Hyderabad, India Clay loam Wheat CK 2.85 22.1 100 122.1 226.78 1.26 120 23.75 23.03 1.72 

(De et al., 1983) 1978 Hyderabad, India Clay loam Wheat S 3.49 22.1 100 122.1 180.34 1.94 120 29.08 23.03 1.72 

(De et al., 1983) 1978 Hyderabad, India Clay loam Wheat CK 3.38 22.1 150 172.1 265.74 1.27 120 28.17 23.03 1.72 

(De et al., 1983) 1978 Hyderabad, India Clay loam Wheat S 3.78 22.1 150 172.1 217.7 1.74 120 31.5 23.03 1.72 

(De et al., 1983) 1978 Hyderabad, India Clay loam Wheat CK 3.7 22.1 200 222.1 287.06 1.29 120 30.83 23.03 1.72 

(De et al., 1983) 1978 Hyderabad, India Clay loam Wheat S 4 22.1 200 222.1 256.66 1.56 120 33.33 23.03 1.72 

(De et al., 1983) 1979 Hyderabad, India Loamy sand Wheat CK 1.5 28.1 100 128.1 150.89 0.99 120 12.5 23.03 1.72 

(De et al., 1983) 1979 Hyderabad, India Loamy sand Wheat S 1.99 28.1 100 128.1 153.77 1.29 120 16.58 23.03 1.72 

(De et al., 1983) 1979 Hyderabad, India Loamy sand Wheat CK 1.74 28.1 200 228.1 221.66 0.78 120 14.5 23.03 1.72 

(De et al., 1983) 1979 Hyderabad, India Loamy sand Wheat S 2.13 28.1 200 228.1 225.83 0.94 120 17.75 23.03 1.72 

(De et al., 1983) 1979 Hyderabad, India Loamy sand Wheat CK 1.97 28.1 300 328.1 350.88 0.56 120 16.42 23.03 1.72 

(De et al., 1983) 1979 Hyderabad, India Loamy sand Wheat S 2.43 28.1 300 328.1 352.49 0.69 120 20.25 23.03 1.72 



(Sharma et al., 1990) 1986 New Delhi, India Sandy loam Wheat S 1.49 179 0 179 366.56 0.41 50 29.8 9.05 3.4 

(Sharma et al., 1990) 1986 New Delhi, India Sandy loam Wheat S 1.46 179 0 179 413.22 0.35 50 29.2 9.05 3.4 

(Sharma et al., 1990) 1986 New Delhi, India Sandy loam Wheat S 1.85 179 0 179 500.78 0.37 50 37 9.05 3.4 

(Sharma et al., 1990) 1986 New Delhi, India Sandy loam Wheat S 1.58 179 0 179 340.78 0.46 50 31.6 9.05 3.4 

(Sharma et al., 1990) 1986 New Delhi, India Sandy loam Wheat S 1.88 179 0 179 530.11 0.35 50 37.6 9.05 3.4 

(Sharma et al., 1990) 1986 New Delhi, India Sandy loam Wheat S 1.86 179 0 179 523 0.36 50 37.2 9.05 3.4 

(Sharma et al., 1990) 1986 New Delhi, India Sandy loam Wheat S 1.53 179 0 179 366.11 0.42 50 30.6 9.05 3.4 

(Sharma et al., 1990) 1986 New Delhi, India Sandy loam Wheat CK 1.22 179 0 179 229.22 0.53 50 24.4 9.05 3.4 

(Sharma et al., 1990) 1987 New Delhi, India Sandy loam Wheat S 0.68 124 0 124 333.33 0.2 50 13.6 9.05 3.4 

(Sharma et al., 1990) 1987 New Delhi, India Sandy loam Wheat S 0.58 124 0 124 325.78 0.18 50 11.6 9.05 3.4 

(Sharma et al., 1990) 1987 New Delhi, India Sandy loam Wheat S 0.65 124 0 124 354.67 0.18 50 13 9.05 3.4 

(Sharma et al., 1990) 1987 New Delhi, India Sandy loam Wheat S 0.49 124 0 124 257.78 0.19 50 9.8 9.05 3.4 

(Sharma et al., 1990) 1987 New Delhi, India Sandy loam Wheat S 0.64 124 0 124 319.11 0.2 50 12.8 9.05 3.4 

(Sharma et al., 1990) 1987 New Delhi, India Sandy loam Wheat S 0.74 124 0 124 322.22 0.23 50 14.8 9.05 3.4 

(Sharma et al., 1990) 1987 New Delhi, India Sandy loam Wheat S 0.52 124 0 124 270.22 0.19 50 10.4 9.05 3.4 

(Sharma et al., 1990) 1987 New Delhi, India Sandy loam Wheat CK 0.22 124 0 124 223.11 0.1 50 4.4 9.05 3.4 

(Sandhu et al., 1992) 1980 New Delhi, India Sandy loam Wheat CK 2.44 333 0 333 388 0.63 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1980 New Delhi, India Sandy loam Wheat CK 3.1 333 0 333 388 0.8 40 77.43 15.94 0.55 

(Sandhu et al., 1992) 1980 New Delhi, India Sandy loam Wheat CK 3.49 333 0 333 388 0.9 60 58.1 15.94 0.55 

(Sandhu et al., 1992) 1980 New Delhi, India Sandy loam Wheat CK 3.88 333 0 333 388 1 80 48.44 15.94 0.55 

(Sandhu et al., 1992) 1980 New Delhi, India Sandy loam Wheat S 3.19 333 0 333 343 0.93 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1980 New Delhi, India Sandy loam Wheat S 3.58 333 0 333 343 1.04 40 89.58 15.94 0.55 

(Sandhu et al., 1992) 1980 New Delhi, India Sandy loam Wheat S 3.81 333 0 333 343 1.11 60 63.43 15.94 0.55 

(Sandhu et al., 1992) 1980 New Delhi, India Sandy loam Wheat S 3.92 333 0 333 343 1.14 80 48.96 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat CK 2.11 409 0 409 461 0.46 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat CK 2.59 409 0 409 461 0.56 20 129.5 15.94 0.55 



(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat CK 2.77 409 0 409 461 0.6 40 69.25 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat CK 3.16 409 0 409 461 0.69 60 52.73 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat S 2.39 409 0 409 452 0.53 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat S 2.7 409 0 409 452 0.6 20 135.05 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat S 3.26 409 0 409 452 0.72 40 81.45 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat S 3.41 409 0 409 452 0.75 60 56.85 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat S 3.46 409 0 409 395 0.88 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat S 3.33 409 0 409 395 0.84 20 166.6 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat S 3.81 409 0 409 395 0.96 40 95.28 15.94 0.55 

(Sandhu et al., 1992) 1981 New Delhi, India Sandy loam Wheat S 4.16 409 0 409 395 1.05 60 69.38 15.94 0.55 

(Sandhu et al., 1992) 1982 New Delhi, India Sandy loam Wheat CK 2.33 334 0 334 319 0.73 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1982 New Delhi, India Sandy loam Wheat CK 2.44 334 0 334 319 0.76 40 60.93 15.94 0.55 

(Sandhu et al., 1992) 1982 New Delhi, India Sandy loam Wheat CK 2.79 334 0 334 319 0.87 60 46.43 15.94 0.55 

(Sandhu et al., 1992) 1982 New Delhi, India Sandy loam Wheat CK 2.96 334 0 334 319 0.93 80 37 15.94 0.55 

(Sandhu et al., 1992) 1982 New Delhi, India Sandy loam Wheat S 3.06 334 0 334 322 0.95 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1982 New Delhi, India Sandy loam Wheat S 3.33 334 0 334 322 1.03 40 83.13 15.94 0.55 

(Sandhu et al., 1992) 1982 New Delhi, India Sandy loam Wheat S 3.46 334 0 334 322 1.07 60 57.67 15.94 0.55 

(Sandhu et al., 1992) 1982 New Delhi, India Sandy loam Wheat S 3.36 334 0 334 322 1.04 80 41.96 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat CK 1.87 142 0 142 323 0.58 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat CK 2.08 142 0 142 323 0.64 40 52.08 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat CK 2.37 142 0 142 323 0.73 60 39.52 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat CK 2.89 142 0 142 323 0.89 80 36.09 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat S 1.88 142 0 142 325 0.58 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat S 2.09 142 0 142 325 0.64 40 52.33 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat S 2.39 142 0 142 325 0.74 60 39.85 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat S 2.89 142 0 142 325 0.89 80 36.13 15.94 0.55 



(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat S 2.66 142 0 142 324 0.82 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat S 2.88 142 0 142 324 0.89 40 71.93 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat S 3.34 142 0 142 324 1.03 60 55.63 15.94 0.55 

(Sandhu et al., 1992) 1983 New Delhi, India Sandy loam Wheat S 3.56 142 0 142 324 1.1 80 44.53 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat CK 1.71 24 0 24 203 0.84 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat CK 2.17 24 0 24 203 1.07 40 54.15 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat CK 2.21 24 0 24 203 1.09 60 36.87 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat CK 2.38 24 0 24 203 1.17 80 29.75 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat S 2.21 24 0 24 203 1.09 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat S 2.76 24 0 24 203 1.36 40 69.08 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat S 2.89 24 0 24 203 1.42 60 48.15 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat S 2.67 24 0 24 203 1.31 80 33.31 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat S 2.61 24 0 24 205 1.27 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat S 3.05 24 0 24 205 1.49 40 76.2 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat S 3.19 24 0 24 205 1.56 60 53.22 15.94 0.55 

(Sandhu et al., 1992) 1984 New Delhi, India Sandy loam Wheat S 3.14 24 0 24 205 1.53 80 39.21 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat CK 2.47 143 0 143 326 0.76 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat CK 3.35 143 0 143 326 1.03 40 83.65 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat CK 3.62 143 0 143 326 1.11 60 60.25 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat CK 3.4 143 0 143 326 1.04 80 42.53 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat S 2.73 143 0 143 325 0.84 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat S 3.62 143 0 143 325 1.12 40 90.6 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat S 3.54 143 0 143 325 1.09 60 59.02 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat S 3.42 143 0 143 325 1.05 80 42.78 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat S 3.38 143 0 143 326 1.04 0 NA 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat S 3.79 143 0 143 326 1.16 40 94.7 15.94 0.55 



(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat S 4.14 143 0 143 326 1.27 60 68.92 15.94 0.55 

(Sandhu et al., 1992) 1985 New Delhi, India Sandy loam Wheat S 4.57 143 0 143 326 1.4 80 57.16 15.94 0.55 

(Acharya et al., 1994) 1980 Himachal Pradesh, India Silty clay loam Wheat CK 2.7 595 0 595 480.7 0.56 120 22.5 15.04 1.29 

(Acharya et al., 1994) 1980 Himachal Pradesh, India Silty clay loam Wheat S 3.46 595 0 595 480.7 0.72 120 28.86 15.04 1.29 

(Acharya et al., 1994) 1980 Himachal Pradesh, India Silty clay loam Wheat CK 2.58 595 0 595 480.7 0.54 120 21.46 15.04 1.29 

(Acharya et al., 1994) 1980 Himachal Pradesh, India Silty clay loam Wheat CK 3.05 595 0 595 480.7 0.63 120 25.42 15.04 1.29 

(Acharya et al., 1994) 1981 Himachal Pradesh, India Silty clay loam Wheat CK 2.3 1017 0 1017 511.2 0.45 120 19.17 15.04 1.29 

(Acharya et al., 1994) 1981 Himachal Pradesh, India Silty clay loam Wheat S 3.46 1017 0 1017 511.2 0.68 120 28.86 15.04 1.29 

(Acharya et al., 1994) 1981 Himachal Pradesh, India Silty clay loam Wheat CK 1.95 1017 0 1017 511.2 0.38 120 16.25 15.04 1.29 

(Acharya et al., 1994) 1981 Himachal Pradesh, India Silty clay loam Wheat CK 3.23 1017 0 1017 511.2 0.63 120 26.88 15.04 1.29 

(Acharya et al., 1994) 1982 Himachal Pradesh, India Silty clay loam Wheat CK 2.17 592 0 592 585.2 0.37 120 18.1 15.04 1.29 

(Acharya et al., 1994) 1982 Himachal Pradesh, India Silty clay loam Wheat S 2.72 592 0 592 585.2 0.46 120 22.68 15.04 1.29 

(Acharya et al., 1994) 1982 Himachal Pradesh, India Silty clay loam Wheat CK 2.08 592 0 592 585.2 0.36 120 17.33 15.04 1.29 

(Acharya et al., 1994) 1982 Himachal Pradesh, India Silty clay loam Wheat S 2.41 592 0 592 585.2 0.41 120 20.12 15.04 1.29 

(Acharya et al., 1994) 1982 Himachal Pradesh, India Silty clay loam Wheat CK 2.63 592 0 592 585.2 0.45 120 21.91 15.04 1.29 

(Acharya et al., 1994) 1983 Himachal Pradesh, India Silty clay loam Wheat CK 2.38 239 0 239 339 0.7 120 19.87 15.04 1.29 

(Acharya et al., 1994) 1983 Himachal Pradesh, India Silty clay loam Wheat S 2.97 239 0 239 339 0.87 120 24.71 15.04 1.29 

(Acharya et al., 1994) 1983 Himachal Pradesh, India Silty clay loam Wheat CK 2.16 239 0 239 339 0.64 120 18.03 15.04 1.29 

(Acharya et al., 1994) 1983 Himachal Pradesh, India Silty clay loam Wheat S 2.74 239 0 239 339 0.81 120 22.83 15.04 1.29 

(Acharya et al., 1994) 1983 Himachal Pradesh, India Silty clay loam Wheat CK 2.31 239 0 239 339 0.68 120 19.22 15.04 1.29 

(Acharya et al., 1994) 1984 Himachal Pradesh, India Silty clay loam Wheat CK 1.69 346 0 346 446 0.38 120 14.05 15.04 1.29 

(Acharya et al., 1994) 1984 Himachal Pradesh, India Silty clay loam Wheat S 2.14 346 0 346 446 0.48 120 17.81 15.04 1.29 

(Acharya et al., 1994) 1984 Himachal Pradesh, India Silty clay loam Wheat CK 1.34 346 0 346 446 0.3 120 11.19 15.04 1.29 

(Acharya et al., 1994) 1984 Himachal Pradesh, India Silty clay loam Wheat S 2.25 346 0 346 446 0.5 120 18.72 15.04 1.29 

(Acharya et al., 1994) 1984 Himachal Pradesh, India Silty clay loam Wheat CK 1.93 346 0 346 446 0.43 120 16.05 15.04 1.29 

(Acharya et al., 1994) 1985 Himachal Pradesh, India Silty clay loam Wheat CK 1.55 426 0 426 526 0.29 120 12.91 15.04 1.29 



(Acharya et al., 1994) 1985 Himachal Pradesh, India Silty clay loam Wheat S 1.92 426 0 426 526 0.37 120 16.02 15.04 1.29 

(Acharya et al., 1994) 1985 Himachal Pradesh, India Silty clay loam Wheat CK 1.48 426 0 426 526 0.28 120 12.29 15.04 1.29 

(Acharya et al., 1994) 1985 Himachal Pradesh, India Silty clay loam Wheat S 2.11 426 0 426 526 0.4 120 17.62 15.04 1.29 

(Acharya et al., 1994) 1985 Himachal Pradesh, India Silty clay loam Wheat CK 1.56 426 0 426 526 0.3 120 13 15.04 1.29 

(Yunusa et al., 1994) 1988 Merredin,Au Sandy loam Wheat CK 2.05 181 0 181 202.87 1.01 60 34.15 10 1.59 

(Yunusa et al., 1994) 1988 Merredin,Au Sandy loam Wheat S 2.16 181 0 181 184.87 1.17 60 36.05 10 1.59 

(Acharya et al., 1998) 1989 Himachal Pradesh, India Silty clay loam Wheat S 2.81 428.7 0 428.7 428.7 0.66 60 46.83 16.41 1.38 

(Acharya et al., 1998) 1989 Himachal Pradesh, India Silty clay loam Wheat S 3.27 428.7 0 428.7 428.7 0.76 120 27.26 16.41 1.38 

(Acharya et al., 1998) 1989 Himachal Pradesh, India Silty clay loam Wheat S 3.1 428.7 0 428.7 428.7 0.72 60 51.7 16.41 1.38 

(Acharya et al., 1998) 1989 Himachal Pradesh, India Silty clay loam Wheat S 3.38 428.7 0 428.7 428.7 0.79 120 28.18 16.41 1.38 

(Acharya et al., 1998) 1989 Himachal Pradesh, India Silty clay loam Wheat S 2.63 428.7 0 428.7 428.7 0.61 60 43.83 16.41 1.38 

(Acharya et al., 1998) 1989 Himachal Pradesh, India Silty clay loam Wheat S 3.04 428.7 0 428.7 428.7 0.71 120 25.36 16.41 1.38 

(Acharya et al., 1998) 1989 Himachal Pradesh, India Silty clay loam Wheat S 2.84 428.7 0 428.7 428.7 0.66 60 47.35 16.41 1.38 

(Acharya et al., 1998) 1989 Himachal Pradesh, India Silty clay loam Wheat S 3.14 428.7 0 428.7 428.7 0.73 120 26.19 16.41 1.38 

(Acharya et al., 1998) 1989 Himachal Pradesh, India Silty clay loam Wheat CK 1.53 428.7 0 428.7 428.7 0.36 60 25.52 16.41 1.38 

(Acharya et al., 1998) 1989 Himachal Pradesh, India Silty clay loam Wheat CK 1.83 428.7 0 428.7 428.7 0.43 120 15.25 16.41 1.38 

(Acharya et al., 1998) 1990 Himachal Pradesh, India Silty clay loam Wheat S 3.49 416.2 0 416.2 416.2 0.84 60 58.2 16.41 1.38 

(Acharya et al., 1998) 1990 Himachal Pradesh, India Silty clay loam Wheat S 4.29 416.2 0 416.2 416.2 1.03 120 35.76 16.41 1.38 

(Acharya et al., 1998) 1990 Himachal Pradesh, India Silty clay loam Wheat S 4.12 416.2 0 416.2 416.2 0.99 60 68.72 16.41 1.38 

(Acharya et al., 1998) 1990 Himachal Pradesh, India Silty clay loam Wheat S 4.27 416.2 0 416.2 416.2 1.03 120 35.6 16.41 1.38 

(Acharya et al., 1998) 1990 Himachal Pradesh, India Silty clay loam Wheat S 3.5 416.2 0 416.2 416.2 0.84 60 58.35 16.41 1.38 

(Acharya et al., 1998) 1990 Himachal Pradesh, India Silty clay loam Wheat S 4.02 416.2 0 416.2 416.2 0.97 120 33.51 16.41 1.38 

(Acharya et al., 1998) 1990 Himachal Pradesh, India Silty clay loam Wheat S 4.05 416.2 0 416.2 416.2 0.97 60 67.5 16.41 1.38 

(Acharya et al., 1998) 1990 Himachal Pradesh, India Silty clay loam Wheat S 4.29 416.2 0 416.2 416.2 1.03 120 35.77 16.41 1.38 

(Acharya et al., 1998) 1990 Himachal Pradesh, India Silty clay loam Wheat CK 2.23 416.2 0 416.2 416.2 0.54 60 37.18 16.41 1.38 

(Acharya et al., 1998) 1990 Himachal Pradesh, India Silty clay loam Wheat CK 2.27 416.2 0 416.2 416.2 0.55 120 18.92 16.41 1.38 



(Acharya et al., 1998) 1991 Himachal Pradesh, India Silty clay loam Wheat S 2.27 440.4 0 440.4 440.4 0.52 60 37.85 16.41 1.38 

(Acharya et al., 1998) 1991 Himachal Pradesh, India Silty clay loam Wheat S 2.71 440.4 0 440.4 440.4 0.62 120 22.59 16.41 1.38 

(Acharya et al., 1998) 1991 Himachal Pradesh, India Silty clay loam Wheat S 2.53 440.4 0 440.4 440.4 0.57 60 42.2 16.41 1.38 

(Acharya et al., 1998) 1991 Himachal Pradesh, India Silty clay loam Wheat S 2.94 440.4 0 440.4 440.4 0.67 120 24.52 16.41 1.38 

(Acharya et al., 1998) 1991 Himachal Pradesh, India Silty clay loam Wheat S 1.85 440.4 0 440.4 440.4 0.42 60 30.83 16.41 1.38 

(Acharya et al., 1998) 1991 Himachal Pradesh, India Silty clay loam Wheat S 2.33 440.4 0 440.4 440.4 0.53 120 19.42 16.41 1.38 

(Acharya et al., 1998) 1991 Himachal Pradesh, India Silty clay loam Wheat S 2.25 440.4 0 440.4 440.4 0.51 60 37.53 16.41 1.38 

(Acharya et al., 1998) 1991 Himachal Pradesh, India Silty clay loam Wheat S 2.62 440.4 0 440.4 440.4 0.6 120 21.86 16.41 1.38 

(Acharya et al., 1998) 1991 Himachal Pradesh, India Silty clay loam Wheat CK 1.23 440.4 0 440.4 440.4 0.28 60 20.52 16.41 1.38 

(Acharya et al., 1998) 1991 Himachal Pradesh, India Silty clay loam Wheat CK 1.28 440.4 0 440.4 440.4 0.29 120 10.68 16.41 1.38 

(Niu et al., 1998) 1995 Lanzhou, China Sandy loam Wheat P 4.56 135 300 435 435 1.05 237 19.22 16.05 1.22 

(Niu et al., 1998) 1995 Lanzhou, China Sandy loam Wheat CK 3.35 135 300 435 435 0.77 237 14.12 16.05 1.22 

(Niu et al., 1998) 1996 Lanzhou, China Sandy loam Wheat P 4.89 135 375 510 510 0.96 237 20.62 16.05 1.22 

(Niu et al., 1998) 1996 Lanzhou, China Sandy loam Wheat CK 3.57 135 375 510 510 0.7 237 15.07 16.05 1.22 

(Sharma et al., 1998) 1990 Dehradun, India Silty clay loam Wheat CK 3.06 274.9 0 274.9 329.1 0.93 60 50.98 18.21 1.02 

(Sharma et al., 1998) 1990 Dehradun, India Silty clay loam Wheat S 3.73 274.9 0 274.9 360.8 1.03 60 62.1 18.21 1.02 

(Sharma et al., 1998) 1990 Dehradun, India Silty clay loam Wheat S 3.87 274.9 0 274.9 358.9 1.08 60 64.52 18.21 1.02 

(Sharma et al., 1998) 1990 Dehradun, India Silty clay loam Wheat S 4.22 274.9 0 274.9 367.9 1.15 60 70.25 18.21 1.02 

(Sharma et al., 1998) 1991 Dehradun, India Silty clay loam Wheat CK 2.42 166.7 0 166.7 244.3 0.99 60 40.35 18.21 1.02 

(Sharma et al., 1998) 1991 Dehradun, India Silty clay loam Wheat S 2.92 166.7 0 166.7 248.4 1.18 60 48.73 18.21 1.02 

(Sharma et al., 1998) 1991 Dehradun, India Silty clay loam Wheat S 3.06 166.7 0 166.7 246.9 1.24 60 51.05 18.21 1.02 

(Sharma et al., 1998) 1991 Dehradun, India Silty clay loam Wheat S 3.16 166.7 0 166.7 250.7 1.26 60 52.68 18.21 1.02 

(Sharma et al., 1998) 1992 Dehradun, India Silty clay loam Wheat CK 2.34 195 0 195 241 0.97 60 39.05 18.21 1.02 

(Sharma et al., 1998) 1992 Dehradun, India Silty clay loam Wheat S 2.97 195 0 195 242.4 1.23 60 49.53 18.21 1.02 

(Sharma et al., 1998) 1992 Dehradun, India Silty clay loam Wheat S 3.37 195 0 195 259.5 1.3 60 56.2 18.21 1.02 

(Sharma et al., 1998) 1992 Dehradun, India Silty clay loam Wheat S 3.5 195 0 195 265.7 1.32 60 58.25 18.21 1.02 



(Badaruddin et al., 1999) 1990 Dinajpur, Bangladesh Silt loam Wheat CK 2.5 53 425 478 478 0.52 120 20.83 23.3 0.91 

(Badaruddin et al., 1999) 1990 Dinajpur, Bangladesh Silt loam Wheat CK 2.9 53 425 478 478 0.61 180 16.11 23.3 0.91 

(Badaruddin et al., 1999) 1990 Dinajpur, Bangladesh Silt loam Wheat S 3.1 53 425 478 478 0.65 220 14.09 23.3 0.91 

(Badaruddin et al., 1999) 1990 Dinajpur, Bangladesh Silt loam Wheat S 2.7 53 425 478 478 0.56 120 22.5 23.3 0.91 

(Badaruddin et al., 1999) 1991 Dinajpur, Bangladesh Silt loam Wheat CK 2.31 53 400 453 453 0.51 120 19.27 23.3 0.91 

(Badaruddin et al., 1999) 1991 Dinajpur, Bangladesh Silt loam Wheat S 2.82 53 400 453 453 0.62 220 12.81 23.3 0.91 

(Badaruddin et al., 1999) 1991 Dinajpur, Bangladesh Silt loam Wheat CK 2.9 53 400 453 453 0.64 180 16.11 23.3 0.91 

(Badaruddin et al., 1999) 1991 Dinajpur, Bangladesh Silt loam Wheat CK 2.75 53 400 453 453 0.61 120 22.92 23.3 0.91 

(Badaruddin et al., 1999) 1991 Dinajpur, Bangladesh Silt loam Wheat CK 2.41 53 500 553 553 0.44 120 20.11 23.3 0.91 

(Badaruddin et al., 1999) 1991 WadMedani, Sudan Silt Wheat CK 4.06 0 600 600 600 0.68 86 47.21 25.5 0.34 

(Badaruddin et al., 1999) 1991 WadMedani, Sudan Silt Wheat S 4.6 0 600 600 600 0.77 186 24.72 25.5 0.34 

(Badaruddin et al., 1999) 1991 WadMedani, Sudan Silt Wheat CK 3.84 0 600 600 600 0.64 129 29.73 25.5 0.34 

(Badaruddin et al., 1999) 1991 WadMedani, Sudan Silt Wheat S 4.35 0 600 600 600 0.72 86 50.55 25.5 0.34 

(Badaruddin et al., 1999) 1991 WadMedani, Sudan Silt Wheat CK 4.36 0 600 600 600 0.73 86 50.73 25.5 0.34 

(Badaruddin et al., 1999) 1990 WadMedani, Sudan Silt Wheat CK 3.4 0 425 425 425 0.8 86 39.53 25.5 0.34 

(Badaruddin et al., 1999) 1990 WadMedani, Sudan Silt Wheat CK 3.5 0 425 425 425 0.82 129 27.13 25.5 0.34 

(Badaruddin et al., 1999) 1990 WadMedani, Sudan Silt Wheat S 3.8 0 425 425 425 0.89 186 20.43 25.5 0.34 

(Badaruddin et al., 1999) 1990 WadMedani, Sudan Silt Wheat S 3.7 0 425 425 425 0.87 86 43.02 25.5 0.34 

(Badaruddin et al., 1999) 1990 Mexico Vertisol Wheat CK 4.8 15 425 440 440 1.09 200 24 20.54 2.15 

(Badaruddin et al., 1999) 1990 Mexico Vertisol Wheat CK 5.2 15 425 440 440 1.18 300 17.33 20.54 2.15 

(Badaruddin et al., 1999) 1990 Mexico Vertisol Wheat S 5.5 15 425 440 440 1.25 300 18.33 20.54 2.15 

(Badaruddin et al., 1999) 1990 Mexico Vertisol Wheat S 5.1 15 425 440 440 1.16 200 25.5 20.54 2.15 

(Badaruddin et al., 1999) 1990 Mexico Vertisol Wheat CK 3.5 70 425 495 495 0.71 200 17.5 20.54 2.15 

(Badaruddin et al., 1999) 1990 Mexico Vertisol Wheat CK 4.1 70 425 495 495 0.83 300 13.67 20.54 2.15 

(Badaruddin et al., 1999) 1990 Mexico Vertisol Wheat S 4.1 70 425 495 495 0.83 300 13.67 20.54 2.15 

(Badaruddin et al., 1999) 1990 Mexico Vertisol Wheat S 3.9 70 425 495 495 0.79 200 19.5 20.54 2.15 



(Badaruddin et al., 1999) 1992 Mexico Vertisol Wheat CK 4.9 15 425 440 440 1.11 200 24.5 20.54 2.15 

(Badaruddin et al., 1999) 1992 Mexico Vertisol Wheat S 5.9 15 425 440 440 1.34 300 19.67 20.54 2.15 

(Badaruddin et al., 1999) 1992 Mexico Vertisol Wheat S 5.2 15 425 440 440 1.18 200 26 20.54 2.15 

(Badaruddin et al., 1999) 1992 Mexico Vertisol Wheat CK 5.2 15 425 440 440 1.18 300 17.33 20.54 2.15 

(Badaruddin et al., 1999) 1992 Mexico Vertisol Wheat CK 3.7 15 425 440 440 0.84 0 NA 20.54 2.15 

(Badaruddin et al., 1999) 1993 Mexico Vertisol Wheat CK 4.3 70 425 495 495 0.87 200 21.5 22.68 2.15 

(Badaruddin et al., 1999) 1993 Mexico Vertisol Wheat S 5.5 70 425 495 495 1.11 300 18.33 22.68 2.15 

(Badaruddin et al., 1999) 1993 Mexico Vertisol Wheat S 4.6 70 425 495 495 0.93 200 23 22.68 2.15 

(Badaruddin et al., 1999) 1993 Mexico Vertisol Wheat CK 5 70 425 495 495 1.01 300 16.67 22.68 2.15 

(Badaruddin et al., 1999) 1993 Mexico Vertisol Wheat CK 2.1 70 425 495 495 0.42 0 NA 22.68 2.15 

(Li et al., 1999) 1996 Lanzhou, China Silt loam Wheat CK 5.45 142.7 0 142.7 262.9 2.07 90 60.52 18.5 2.24 

(Li et al., 1999) 1996 Lanzhou, China Silt loam Wheat P 8.21 142.7 0 142.7 280.8 2.92 90 91.19 18.5 2.24 

(Li et al., 1999) 1996 Lanzhou, China Silt loam Wheat P 7.85 142.7 0 142.7 299.1 2.62 90 87.19 18.5 2.24 

(Li et al., 1999) 1996 Lanzhou, China Silt loam Wheat P 6.7 142.7 0 142.7 267.4 2.51 90 74.47 18.5 2.24 

(Tolk et al., 1999) 1994 Texas, USA  Mulch Wheat S 6.91 200 100 300 473 1.48 110 62.82 21.27 1.72 

(Tolk et al., 1999) 1994 Texas, USA  No mulch Wheat CK 7.04 200 100 300 472 1.49 110 64 21.27 1.72 

(Tolk et al., 1999) 1995 Texas, USA  Mulch Wheat S 5.92 200 162.5 362.5 412 1.44 140 42.29 21.27 1.72 

(Tolk et al., 1999) 1995 Texas, USA  No mulch Wheat CK 4.94 200 162.5 362.5 391 1.26 140 35.29 21.27 1.72 

(Tolk et al., 1999) 1995 Texas, USA  Mulch Wheat S 5.48 200 162.5 362.5 395 1.38 140 39.14 21.27 1.72 

(Tolk et al., 1999) 1995 Texas, USA  No mulch Wheat CK 4.11 200 162.5 362.5 361 1.14 140 29.36 21.27 1.72 

(Tolk et al., 1999) 1995 Texas, USA  Mulch Wheat S 6.56 200 162.5 362.5 451 1.45 140 46.86 21.27 1.72 

(Tolk et al., 1999) 1995 Texas, USA  No Mulch Wheat CK 5.69 200 162.5 362.5 420 1.36 140 40.64 21.27 1.72 

(Tolk et al., 1999) 1995 Texas, USA  Mulch Wheat S 5.75 200 162.5 362.5 390 1.48 140 41.07 21.27 1.72 

(Tolk et al., 1999) 1995 Texas, USA  No mulch Wheat CK 5.01 200 162.5 362.5 392 1.27 140 35.79 21.27 1.72 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat S 0.63 294.7 0 294.7 444.7 0.14 120 5.25 16.41 1.5 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat S 0.57 273.2 0 273.2 423.2 0.13 120 4.75 16.41 1.5 



(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat S 0.6 273.2 0 273.2 423.2 0.14 120 5 16.41 1.5 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat S 0.67 294.7 0 294.7 444.7 0.15 120 5.58 16.41 1.5 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat S 0.52 273.2 0 273.2 423.2 0.12 120 4.33 16.41 1.5 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat S 0.58 273.2 0 273.2 423.2 0.14 120 4.83 16.41 1.5 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat S 0.55 294.7 0 294.7 444.7 0.12 120 4.58 16.41 1.5 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat S 0.44 273.2 0 273.2 423.2 0.1 120 3.67 16.41 1.5 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat S 0.53 273.2 0 273.2 423.2 0.13 120 4.42 16.41 1.5 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat CK 0.36 294.7 0 294.7 444.7 0.08 120 3 16.41 1.5 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat CK 0.42 273.2 0 273.2 423.2 0.1 120 3.5 16.41 1.5 

(Sharma et al., 2000) 1993 Himachal Pradesh, India Silty clay loam Wheat CK 0.42 273.2 0 273.2 423.2 0.1 120 3.5 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat S 1.92 297.9 0 297.9 447.9 0.43 120 16 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat S 1.83 293.6 0 293.6 443.6 0.41 120 15.25 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat S 2.87 270.8 0 270.8 420.8 0.68 120 23.92 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat S 1.71 297.9 0 297.9 447.9 0.38 120 14.25 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat S 2.14 293.6 0 293.6 443.6 0.48 120 17.83 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat S 2.96 270.8 0 270.8 420.8 0.7 120 24.67 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat S 1.31 297.9 0 297.9 447.9 0.29 120 10.92 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat S 1.77 293.6 0 293.6 443.6 0.4 120 14.75 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat S 2.86 270.8 0 270.8 420.8 0.68 120 23.83 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat CK 1.1 297.9 0 297.9 447.9 0.25 120 9.17 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat CK 1.09 293.6 0 293.6 443.6 0.25 120 9.08 16.41 1.5 

(Sharma et al., 2000) 1994 Himachal Pradesh, India Silty clay loam Wheat CK 1.75 270.8 0 270.8 420.8 0.42 120 14.58 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat S 1.96 245 0 245 395 0.5 120 16.33 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat S 2.31 238.2 0 238.2 388.2 0.6 120 19.25 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat S 1.93 229.4 0 229.4 379.4 0.51 120 16.08 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat S 1.64 245 0 245 395 0.42 120 13.67 16.41 1.5 



(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat S 2.08 238.2 0 238.2 388.2 0.54 120 17.33 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat S 1.58 229.4 0 229.4 379.4 0.42 120 13.17 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat CK 0.78 245 0 245 395 0.2 120 6.5 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat CK 0.91 238.2 0 238.2 388.2 0.23 120 7.58 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat CK 0.86 229.4 0 229.4 379.4 0.23 120 7.17 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat S 1.47 245 0 245 395 0.37 120 12.25 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat S 1.35 238.2 0 238.2 388.2 0.35 120 11.25 16.41 1.5 

(Sharma et al., 2000) 1995 Himachal Pradesh, India Silty clay loam Wheat S 1.29 229.4 0 229.4 379.4 0.34 120 10.75 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat S 2.69 229.1 0 229.1 379.1 0.71 120 22.42 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat S 2.8 226.8 0 226.8 376.8 0.74 120 23.33 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat S 2.84 217.4 0 217.4 367.4 0.77 120 23.67 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat S 2.6 229.1 0 229.1 379.1 0.69 120 21.67 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat S 2.62 226.8 0 226.8 376.8 0.7 120 21.83 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat S 2.62 217.4 0 217.4 367.4 0.71 120 21.83 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat CK 1.29 229.1 0 229.1 379.1 0.34 120 10.75 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat CK 1.16 226.8 0 226.8 376.8 0.31 120 9.67 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat CK 1.78 217.4 0 217.4 367.4 0.48 120 14.83 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat S 1.4 229.1 0 229.1 379.1 0.37 120 11.67 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat S 1.48 226.8 0 226.8 376.8 0.39 120 12.33 16.41 1.5 

(Sharma et al., 2000) 1996 Himachal Pradesh, India Silty clay loam Wheat S 1.96 217.4 0 217.4 367.4 0.53 120 16.33 16.41 1.5 

(Zhang et al., 2003) 1997 Luancheng, China Loam Wheat CK 5.41 127 0 127 300 1.8 150 36.09 8.29 1.4 

(Zhang et al., 2003) 1997 Luancheng, China Loam Wheat CK 6.09 127 60 187 334 1.82 150 40.59 8.29 1.4 

(Zhang et al., 2003) 1997 Luancheng, China Loam Wheat CK 5.96 127 120 247 366 1.63 150 39.72 8.29 1.4 

(Zhang et al., 2003) 1997 Luancheng, China Loam Wheat CK 5.96 127 120 247 359 1.66 150 39.7 8.29 1.4 

(Zhang et al., 2003) 1997 Luancheng, China Loam Wheat CK 5.92 127 180 307 390 1.52 150 39.47 8.29 1.4 

(Zhang et al., 2003) 1997 Luancheng, China Loam Wheat CK 5.24 127 240 367 408 1.28 150 34.93 8.29 1.4 



(Zhang et al., 2003) 1997 Luancheng, China Loam Wheat CK 5.25 127 228 355 401 1.31 150 35 8.29 1.4 

(Zhang et al., 2003) 1998 Luancheng, China Loam Wheat CK 5.33 60 0 60 323 1.65 150 35.51 8.29 1.4 

(Zhang et al., 2003) 1998 Luancheng, China Loam Wheat CK 6.25 60 60 120 368 1.7 150 41.67 8.29 1.4 

(Zhang et al., 2003) 1998 Luancheng, China Loam Wheat CK 7 60 120 180 438 1.6 150 46.65 8.29 1.4 

(Zhang et al., 2003) 1998 Luancheng, China Loam Wheat CK 7.02 60 120 180 431 1.63 150 46.77 8.29 1.4 

(Zhang et al., 2003) 1998 Luancheng, China Loam Wheat CK 7.02 60 180 240 451 1.56 150 46.81 8.29 1.4 

(Zhang et al., 2003) 1998 Luancheng, China Loam Wheat CK 6.94 60 240 300 478 1.45 150 46.25 8.29 1.4 

(Zhang et al., 2003) 1998 Luancheng, China Loam Wheat CK 6.33 60 275 335 460 1.38 150 42.19 8.29 1.4 

(Zhang et al., 2003) 1998 Luancheng, China Loam Wheat S 7.14 80 60 140 367 1.95 150 47.59 8.29 1.4 

(Zhang et al., 2003) 1998 Luancheng, China Loam Wheat CK 6.69 80 60 140 390 1.72 150 44.61 8.29 1.4 

(Zhang et al., 2003) 1999 Luancheng, China Loam Wheat CK 5.1 54 0 54 293 1.74 150 34.03 8.29 1.4 

(Zhang et al., 2003) 1999 Luancheng, China Loam Wheat CK 6.38 54 60 114 357 1.79 150 42.54 8.29 1.4 

(Zhang et al., 2003) 1999 Luancheng, China Loam Wheat CK 7.09 54 120 174 414 1.71 150 47.29 8.29 1.4 

(Zhang et al., 2003) 1999 Luancheng, China Loam Wheat CK 7.12 54 120 174 404 1.76 150 47.49 8.29 1.4 

(Zhang et al., 2003) 1999 Luancheng, China Loam Wheat CK 7.39 54 180 234 443 1.67 150 49.29 8.29 1.4 

(Zhang et al., 2003) 1999 Luancheng, China Loam Wheat CK 6.94 54 240 294 488 1.42 150 46.25 8.29 1.4 

(Zhang et al., 2003) 1999 Luancheng, China Loam Wheat CK 6.72 54 283 337 463 1.45 150 44.81 8.29 1.4 

(Li FM et al.,2004) 1999 Gansu,China Silt loam Wheat CK 2.56 240 56.5 296.5 296.6 0.86 75 34.07 16.05 1.47 

(Li FM et al.,2004) 1999 Gansu,China Silt loam Wheat CK 2.44 240 86.5 326.5 336.7 0.72 75 32.48 16.05 1.47 

(Li FM et al.,2004) 1999 Gansu,China Silt loam Wheat P 2.46 240 56.5 296.5 301.4 0.81 75 32.8 16.05 1.47 

(Li FM et al.,2004) 1999 Gansu,China Silt loam Wheat P 3.31 240 86.5 326.5 361 0.92 75 44.1 16.05 1.47 

(Li FM et al.,2004) 2000 Gansu,China Silt loam Wheat CK 0.84 91 0 91 209.4 0.4 75 11.14 16.05 1.47 

(Li FM et al.,2004) 2000 Gansu,China Silt loam Wheat CK 1.37 91 30 121 197.2 0.7 75 18.31 16.05 1.47 

(Li FM et al.,2004) 2000 Gansu,China Silt loam Wheat P 1.22 91 0 91 202.8 0.59 75 16.24 16.05 1.47 

(Li FM et al.,2004) 2000 Gansu,China Silt loam Wheat P 1.79 91 30 121 216.9 0.82 75 23.88 16.05 1.47 

(Niu et al., 2004) 2001 Gansu, China Sandy loam Wheat P 7.49 243.5 480 723.5 723.5 1.04 150 49.95 16.05 1.49 



(Niu et al., 2004) 2001 Gansu, China Sandy loam Wheat CK 5.87 243.5 480 723.5 723.5 0.81 150 39.15 16.05 1.49 

(Niu et al., 2004) 2002 Gansu, China Sandy loam Wheat P 7.72 243.5 480 723.5 723.5 1.07 150 51.49 16.05 1.49 

(Niu et al., 2004) 2002 Gansu, China Sandy loam Wheat CK 6.07 243.5 480 723.5 723.5 0.84 150 40.45 16.05 1.49 

(Zhang et al., 2004) 1998 Luancheng, China Loam Wheat CK 5.32 63.2 332 395.2 375.2 1.42 132.6 40.12 8.29 1.2 

(Zhang et al., 2004) 1998 Luancheng, China Loam Wheat CK 5.33 63.2 319.5 382.7 391.6 1.36 132.6 40.2 8.29 1.2 

(Zhang et al., 2004) 1998 Luancheng, China Loam Wheat CK 5.88 63.2 282.3 345.5 390.4 1.51 132.6 44.34 8.29 1.2 

(Zhang et al., 2004) 1998 Luancheng, China Loam Wheat CK 5.41 63.2 442.1 505.3 435.3 1.24 132.6 40.8 8.29 1.2 

(Zhang et al., 2004) 1998 Luancheng, China Loam Wheat S 2.55 63.2 85 148.2 209.5 1.22 132.6 19.23 8.29 1.2 

(Zhang et al., 2004) 1999 Luancheng, China Loam Wheat CK 5.67 53.5 361.5 415 381 1.49 132.6 42.76 8.29 1.2 

(Zhang et al., 2004) 1999 Luancheng, China Loam Wheat CK 5.49 53.5 403.9 457.4 419.5 1.31 132.6 41.4 8.29 1.2 

(Zhang et al., 2004) 1999 Luancheng, China Loam Wheat CK 5.58 53.5 327.9 381.4 386.7 1.44 132.6 42.08 8.29 1.2 

(Zhang et al., 2004) 1999 Luancheng, China Loam Wheat CK 5.31 53.5 484.8 538.3 456.7 1.16 132.6 40.05 8.29 1.2 

(Zhang et al., 2004) 1999 Luancheng, China Loam Wheat S 3.55 53.5 170 223.5 221.4 1.6 132.6 26.77 8.29 1.2 

(Zhang et al., 2004) 2000 Luancheng, China Loam Wheat CK 5.22 139.3 314 453.3 403.6 1.29 132.6 39.37 8.29 1.2 

(Zhang et al., 2004) 2000 Luancheng, China Loam Wheat CK 5.11 139.3 310 449.3 405.6 1.26 132.6 38.54 8.29 1.2 

(Zhang et al., 2004) 2000 Luancheng, China Loam Wheat CK 5 139.3 296.7 436 403.8 1.24 132.6 37.71 8.29 1.2 

(Zhang et al., 2004) 2000 Luancheng, China Loam Wheat CK 5.46 139.3 444.7 584 453 1.21 132.6 41.18 8.29 1.2 

(Zhang et al., 2004) 2000 Luancheng, China Loam Wheat S 3.33 139.3 160 299.3 277.7 1.2 132.6 25.11 8.29 1.2 

(Huang et al., 2005) 1997 Gansu,China Silt loam Wheat CK 0.82 184 0 184 239.2 0.34 120 6.82 16.05 0.85 

(Huang et al., 2005) 1997 Gansu,China Silt loam Wheat S 1.24 184 0 184 219.5 0.57 120 10.33 16.05 0.85 

(Huang et al., 2005) 1997 Gansu,China Silt loam Wheat CK 1.25 184 15 199 250.6 0.5 120 10.42 16.05 0.85 

(Huang et al., 2005) 1997 Gansu,China Silt loam Wheat CK 1.38 184 35 219 260.8 0.53 120 11.53 16.05 0.85 

(Huang et al., 2005) 1997 Gansu,China Silt loam Wheat CK 1.65 184 45 229 271.1 0.61 120 13.75 16.05 0.85 

(Huang et al., 2005) 1998 Gansu,China Silt loam Wheat CK 2.06 278 0 278 369.6 0.56 120 17.18 16.05 0.85 

(Huang et al., 2005) 1998 Gansu,China Silt loam Wheat S 2.6 278 0 278 355.3 0.73 120 21.68 16.05 0.85 

(Huang et al., 2005) 1998 Gansu,China Silt loam Wheat CK 2.52 278 10 288 349.9 0.72 120 21 16.05 0.85 



(Huang et al., 2005) 1998 Gansu,China Silt loam Wheat CK 2.88 278 20 298 338.8 0.85 120 24.03 16.05 0.85 

(Huang et al., 2005) 1998 Gansu,China Silt loam Wheat CK 3.23 278 30 308 364.4 0.89 120 26.92 16.05 0.85 

(Li et al., 2005) 1998 Gansu, China Silt loam Wheat CK 2.52 115 65 180 198.7 1.27 90 27.97 16.05 1.17 

(Li et al., 2005) 1998 Gansu, China Silt loam Wheat P 2.73 115 65 180 189.1 1.45 90 30.38 16.05 1.17 

(Li et al., 2005) 1998 Gansu, China Silt loam Wheat CK 1.27 115 65 180 204.3 0.62 90 14.1 16.05 1.17 

(Li et al., 2005) 1998 Gansu, China Silt loam Wheat P 1.63 115 65 180 195.4 0.83 90 18.06 16.05 1.17 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat CK 0.58 2 425 427 427 0.14 0 NA 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat CK 1.93 2 425 427 427 0.45 80 24.13 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat CK 2.36 2 425 427 427 0.55 120 19.67 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat CK 3.06 2 425 427 427 0.72 160 19.13 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat S 0.77 2 425 427 427 0.18 0 NA 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat S 2.83 2 425 427 427 0.66 80 35.38 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat S 3.7 2 425 427 427 0.87 120 30.83 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat S 3.81 2 425 427 427 0.89 160 23.81 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat S 0.79 2 425 427 427 0.19 0 NA 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat S 2.92 2 425 427 427 0.68 80 36.5 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat S 3.93 2 425 427 427 0.92 120 32.75 20 0.81 

(Rahman et al.,2005) 2000 Bangladesh Sandy loam Wheat S 3.98 2 425 427 427 0.93 160 24.88 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat CK 0.31 115 305 420 420 0.07 0 NA 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat CK 1.52 115 305 420 420 0.36 80 19 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat CK 1.96 115 305 420 420 0.47 120 16.33 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat CK 2.54 115 305 420 420 0.6 160 15.88 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat S 0.67 115 305 420 420 0.16 0 NA 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat S 2.17 115 305 420 420 0.52 80 27.13 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat S 3.74 115 305 420 420 0.89 120 31.17 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat S 3.62 115 305 420 420 0.86 160 22.63 20 0.81 



(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat S 0.69 115 305 420 420 0.16 0 NA 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat S 2.21 115 305 420 420 0.53 80 27.63 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat S 3.92 115 305 420 420 0.93 120 32.67 20 0.81 

(Rahman et al.,2005) 2001 Bangladesh Sandy loam Wheat S 3.73 115 305 420 420 0.89 160 23.31 20 0.81 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat P 3.69 34 100 134 281 1.31 150 24.62 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat P 5.96 34 404.52 438.52 567 1.05 150 39.76 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat P 6.69 34 507.74 541.74 653 1.02 150 44.58 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat P 7.08 34 543.87 577.87 691 1.02 150 47.21 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat P 6.74 34 693.55 727.55 744 0.91 150 44.94 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat P 6.66 34 776.13 810.13 771 0.86 150 44.42 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat CK 2.03 34 100 134 240 0.85 150 13.55 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat CK 2.84 34 327.1 361.1 434 0.65 150 18.91 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat CK 4.75 34 445.81 479.81 510 0.93 150 31.69 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat CK 6.1 34 543.87 577.87 640 0.95 150 40.68 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat CK 6.48 34 714.19 748.19 705 0.92 150 43.21 13.43 1.64 

(Xie et al., 2005) 1990 Gansu, China sandy silt loam Wheat CK 6.32 34 786.45 820.45 746 0.85 150 42.12 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat P 3.25 52 100 152 257 1.26 150 21.66 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat P 5.76 52 409.78 461.78 527 1.09 150 38.37 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat P 6.32 52 503.45 555.45 636 0.99 150 42.14 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat P 6.85 52 548.03 600.03 682 1 150 45.69 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat P 6.92 52 636.73 688.73 736 0.94 150 46.15 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat P 6.76 52 730.43 782.43 759 0.89 150 45.09 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat CK 1.97 52 100 152 210 0.94 150 13.11 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat CK 2.94 52 318.96 370.96 412 0.71 150 19.61 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat CK 4.48 52 451.9 503.9 492 0.91 150 29.86 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat CK 5.84 52 550.46 602.46 617 0.94 150 38.91 13.43 1.64 



(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat CK 6.26 52 707.91 759.91 694 0.9 150 41.7 13.43 1.64 

(Xie et al., 2005) 1991 Gansu, China sandy silt loam Wheat CK 6.43 52 777.04 829.04 752 0.85 150 42.85 13.43 1.64 

(Chen et al., 2007) 2000 Luancheng, China Loam Wheat CK 7.31 85.5 205 290.5 483.77 1.51 150 48.7 9.08 1.7 

(Chen et al., 2007) 2000 Luancheng, China Loam Wheat S 7.29 85.5 210 295.5 461.52 1.58 150 48.61 9.08 1.7 

(Chen et al., 2007) 2000 Luancheng, China Loam Wheat S 6.87 85.5 210 295.5 443.42 1.55 150 45.82 9.08 1.7 

(Chen et al., 2007) 2001 Luancheng, China Loam Wheat CK 5.01 135.2 170 305.2 400.48 1.25 150 33.37 9.08 1.7 

(Chen et al., 2007) 2001 Luancheng, China Loam Wheat S 4.57 135.2 189 324.2 384.12 1.19 150 30.47 9.08 1.7 

(Chen et al., 2007) 2001 Luancheng, China Loam Wheat S 4.78 135.2 228 363.2 394.96 1.21 150 31.86 9.08 1.7 

(Chen et al., 2007) 2002 Luancheng, China Loam Wheat CK 3.84 171.4 210 381.4 365.43 1.05 150 25.58 9.08 1.7 

(Chen et al., 2007) 2002 Luancheng, China Loam Wheat S 3.7 171.4 227 398.4 366.34 1.01 150 24.67 9.08 1.7 

(Chen et al., 2007) 2002 Luancheng, China Loam Wheat S 3.49 171.4 227 398.4 345.45 1.01 150 23.26 9.08 1.7 

(Chen et al., 2007) 2003 Luancheng, China Loam Wheat CK 6.64 214.1 145 359.1 445.77 1.49 150 44.28 9.08 1.7 

(Chen et al., 2007) 2003 Luancheng, China Loam Wheat S 6.12 214.1 145 359.1 419.32 1.46 150 40.81 9.08 1.7 

(Chen et al., 2007) 2003 Luancheng, China Loam Wheat S 6.47 214.1 145 359.1 431.4 1.5 150 43.14 9.08 1.7 

(Chen et al., 2007) 2004 Luancheng, China Loam Wheat CK 5.33 114.8 207 321.8 394.67 1.35 150 35.52 9.08 1.7 

(Chen et al., 2007) 2004 Luancheng, China Loam Wheat S 5.14 114.8 207 321.8 389.24 1.32 150 34.25 9.08 1.7 

(Chen et al., 2007) 2004 Luancheng, China Loam Wheat S 4.72 114.8 207 321.8 360.08 1.31 150 31.45 9.08 1.7 

(Zhang et al., 2007) 2002 Shaanxi, China Silt loam Wheat S 4.07 208 0 208 228 1.78 180 22.61 9.06 1.48 

(Zhang et al., 2007) 2002 Shaanxi, China Silt loam Wheat CK 3.76 208 0 208 240 1.57 180 20.89 9.06 1.48 

(Zhang et al., 2007) 2002 Shaanxi, China Silt loam Wheat CK 3.47 208 0 208 226 1.54 180 19.28 9.06 1.48 

(Zhang et al., 2007) 2003 Shaanxi, China Silt loam Wheat S 3.01 216 0 216 257 1.17 180 16.72 9.06 1.48 

(Zhang et al., 2007) 2003 Shaanxi, China Silt loam Wheat CK 2.51 216 0 216 245 1.02 180 13.94 9.06 1.48 

(Zhang et al., 2007) 2003 Shaanxi, China Silt loam Wheat CK 2.39 216 0 216 229 1.04 180 13.28 9.06 1.48 

(Zhang et al., 2007) 2004 Shaanxi, China Silt loam Wheat S 5.47 349 0 349 347 1.58 180 30.39 9.06 1.48 

(Zhang et al., 2007) 2004 Shaanxi, China Silt loam Wheat CK 6.33 349 0 349 368 1.72 180 35.17 9.06 1.48 

(Zhang et al., 2007) 2004 Shaanxi, China Silt loam Wheat CK 5.74 349 0 349 371 1.55 180 31.89 9.06 1.48 



(Chakraborty et al., 2008) 2004 New Delhi, India Sandy loam Wheat CK 4.2 52.6 120 172.6 481 0.87 120 34.99 19.71 0.52 

(Chakraborty et al., 2008) 2004 New Delhi, India Sandy loam Wheat P 5.02 52.6 120 172.6 421 1.19 120 41.83 19.71 0.52 

(Chakraborty et al., 2008) 2004 New Delhi, India Sandy loam Wheat P 4.08 52.6 120 172.6 433 0.94 120 33.99 19.71 0.52 

(Chakraborty et al., 2008) 2004 New Delhi, India Sandy loam Wheat S 5.14 52.6 120 172.6 402 1.28 120 42.86 19.71 0.52 

(Chakraborty et al., 2008) 2004 New Delhi, India Sandy loam Wheat CK 5.68 52.6 240 292.6 520 1.09 120 47.29 19.71 0.52 

(Chakraborty et al., 2008) 2005 New Delhi, India Sandy loam Wheat CK 3.73 23.8 120 143.8 384 0.97 120 31.07 19.71 0.52 

(Chakraborty et al., 2008) 2005 New Delhi, India Sandy loam Wheat P 3.87 23.8 120 143.8 400 0.97 120 32.25 19.71 0.52 

(Chakraborty et al., 2008) 2005 New Delhi, India Sandy loam Wheat S 4.1 23.8 120 143.8 398 1.03 120 34.17 19.71 0.52 

(Chakraborty et al., 2008) 2005 New Delhi, India Sandy loam Wheat CK 4.32 23.8 240 263.8 461 0.94 120 35.99 19.71 0.52 

(Zhang SL et al., 2009) 2001 Shaanxi, China Silt loam Wheat CK 3.76 208 0 208 333 1.13 180 20.89 9.63 1.48 

(Zhang SL et al., 2009) 2001 Shaanxi, China Silt loam Wheat S 4.07 208 0 208 371 1.1 180 22.61 9.63 1.48 

(Zhang SL et al., 2009) 2001 Shaanxi, China Silt loam Wheat CK 1.5 208 0 208 298 0.5 180 8.33 9.63 0.84 

(Zhang SL et al., 2009) 2001 Shaanxi, China Silt loam Wheat S 1.53 208 0 208 310 0.49 180 8.5 9.63 0.84 

(Zhang SL et al., 2009) 2001 Shaanxi, China Silt loam Wheat CK 2.64 208 0 208 319 0.83 180 14.67 9.63 0.86 

(Zhang SL et al., 2009) 2001 Shaanxi, China Silt loam Wheat S 3.12 208 0 208 349 0.89 180 17.33 9.63 0.86 

(Zhang SL et al., 2009) 2002 Shaanxi, China Silt loam Wheat CK 2.51 216 0 216 387 0.65 180 13.94 9.63 1.48 

(Zhang SL et al., 2009) 2002 Shaanxi, China Silt loam Wheat S 3.01 216 0 216 406 0.74 180 16.72 9.63 1.48 

(Zhang SL et al., 2009) 2002 Shaanxi, China Silt loam Wheat CK 1.16 216 0 216 366 0.32 180 6.44 9.63 0.84 

(Zhang SL et al., 2009) 2002 Shaanxi, China Silt loam Wheat S 1.51 216 0 216 374 0.4 180 8.39 9.63 0.84 

(Zhang SL et al., 2009) 2002 Shaanxi, China Silt loam Wheat CK 4.03 216 0 216 388 1.04 180 22.39 9.63 0.86 

(Zhang SL et al., 2009) 2002 Shaanxi, China Silt loam Wheat S 4.49 216 0 216 393 1.14 180 24.94 9.63 0.86 

(Zhang SL et al., 2009) 2003 Shaanxi, China Silt loam Wheat CK 6.33 349 0 349 500 1.27 180 35.17 9.63 1.48 

(Zhang SL et al., 2009) 2003 Shaanxi, China Silt loam Wheat S 5.47 349 0 349 527 1.04 180 30.39 9.63 1.48 

(Zhang SL et al., 2009) 2003 Shaanxi, China Silt loam Wheat CK 2.94 349 0 349 451 0.65 180 16.33 9.63 0.84 

(Zhang SL et al., 2009) 2003 Shaanxi, China Silt loam Wheat S 2.74 349 0 349 459 0.6 180 15.22 9.63 0.84 

(Zhang SL et al., 2009) 2003 Shaanxi, China Silt loam Wheat CK 5.14 349 0 349 474 1.08 180 28.56 9.63 0.86 



(Zhang SL et al., 2009) 2003 Shaanxi, China Silt loam Wheat S 5.31 349 0 349 500 1.06 180 29.5 9.63 0.86 

(Balwinder-Singh et al., 2011) 2006 Punjab, India Clay loam Wheat S 4.23 159 75 234 360 1.18 120 35.25 13.78 0.51 

(Balwinder-Singh et al., 2011) 2006 Punjab, India Clay loam Wheat S 4.51 159 75 234 341 1.32 120 37.58 13.78 0.51 

(Balwinder-Singh et al., 2011) 2006 Punjab, India Clay loam Wheat CK 3.89 159 150 309 367 1.06 120 32.42 13.78 0.51 

(Balwinder-Singh et al., 2011) 2006 Punjab, India Clay loam Wheat CK 3.99 159 75 234 345 1.16 120 33.25 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat S 3.84 88 150 238 363 1.06 120 32 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat S 4.09 88 225 313 400 1.02 120 34.08 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat S 4.34 88 150 238 369 1.18 120 36.17 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat S 3.58 88 150 238 362 0.99 120 29.83 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat S 3.27 88 75 163 306 1.07 120 27.25 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat S 3.92 88 150 238 357 1.1 120 32.67 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat CK 3.62 88 225 313 384 0.94 120 30.17 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat CK 3.98 88 225 313 404 0.99 120 33.17 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat CK 4.22 88 150 238 350 1.21 120 35.17 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat CK 3.59 88 150 238 354 1.01 120 29.92 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat CK 3.13 88 75 163 290 1.08 120 26.08 13.78 0.51 

(Balwinder-Singh et al., 2011) 2007 Punjab, India Clay loam Wheat CK 3.52 88 150 238 353 1 120 29.33 13.78 0.51 

(Sharma et al., 2011) 2005 Jammu, India Sandy loam Wheat CK 1.02 156 0 156 156 0.66 60 17.07 16.66 0.59 

(Sharma et al., 2011) 2005 Jammu, India Sandy loam Wheat S 1.35 156 0 156 156 0.86 60 22.43 16.66 0.59 

(Sharma et al., 2011) 2005 Jammu, India Sandy loam Wheat P 1.46 156 0 156 156 0.93 60 24.27 16.66 0.59 

(Liu et al., 2014) 2011 Gansu, China Silt loam Wheat CK 0.76 138.2 0 138.2 226.7 0.34 0 NA 21.61 1.22 

(Liu et al., 2014) 2011 Gansu, China Silt loam Wheat CK 0.84 138.2 0 138.2 200.4 0.42 70 12.04 21.61 1.22 

(Liu et al., 2014) 2011 Gansu, China Silt loam Wheat CK 0.86 138.2 0 138.2 207.7 0.41 140 6.11 21.61 1.22 

(Liu et al., 2014) 2011 Gansu, China Silt loam Wheat CK 0.96 138.2 0 138.2 204.9 0.47 280 3.41 21.61 1.22 

(Liu et al., 2014) 2011 Gansu, China Silt loam Wheat CK 1.09 138.2 0 138.2 203.2 0.54 420 2.6 21.61 1.22 

(Liu et al., 2014) 2011 Gansu, China Silt loam Wheat CK 1.26 138.2 0 138.2 193 0.65 560 2.25 21.61 1.22 



(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat CK 1.22 37.8 190 227.8 329 0.37 0 NA 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat CK 2.39 37.8 190 227.8 354 0.67 60 39.82 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat CK 4.25 37.8 190 227.8 430 0.99 120 35.42 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat CK 4.79 37.8 190 227.8 457 1.05 150 31.96 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat P 1.34 37.8 190 227.8 298 0.45 0 NA 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat P 2.88 37.8 190 227.8 323 0.89 60 48.03 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat P 4.34 37.8 190 227.8 350 1.24 120 36.2 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat P 4.98 37.8 190 227.8 441 1.13 150 33.21 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat S 1.73 37.8 190 227.8 288 0.6 0 NA 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat S 2.85 37.8 190 227.8 320 0.89 60 47.47 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat S 4.87 37.8 190 227.8 404 1.21 120 40.59 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat S 5.14 37.8 190 227.8 431 1.19 150 34.29 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat S 1.54 37.8 190 227.8 292 0.53 0 NA 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat S 3.18 37.8 190 227.8 364 0.87 60 52.98 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat S 5.03 37.8 190 227.8 429 1.22 120 41.93 17.92 0.52 

(Chakraborty et al., 2010) 2002 New Delhi, India Sandy loam Wheat S 5.4 37.8 190 227.8 412 1.26 150 35.99 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat CK 0.98 73.5 190 263.5 313 0.31 0 NA 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat CK 2.08 73.5 190 263.5 338 0.61 60 34.63 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat CK 3.75 73.5 190 263.5 414 0.91 120 31.24 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat CK 4.17 73.5 190 263.5 461 0.91 150 27.81 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat P 1.3 73.5 190 263.5 334 0.39 0 NA 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat P 2.66 73.5 190 263.5 340 0.78 60 44.25 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat P 3.78 73.5 190 263.5 362 1.04 120 31.49 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat P 4.5 73.5 190 263.5 445 1.01 150 30.02 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat S 1.51 73.5 190 263.5 292 0.52 0 NA 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat S 2.73 73.5 190 263.5 304 0.9 60 45.53 17.92 0.52 



(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat S 4.24 73.5 190 263.5 388 1.09 120 35.31 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat S 4.47 73.5 190 263.5 434 1.03 150 29.83 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat S 1.34 73.5 190 263.5 306 0.44 0 NA 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat S 3.02 73.5 190 263.5 348 0.87 60 50.35 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat S 4.38 73.5 190 263.5 396 1.11 120 36.48 17.92 0.52 

(Chakraborty et al., 2010) 2003 New Delhi, India Sandy loam Wheat S 4.7 73.5 190 263.5 413 1.14 150 31.31 17.92 0.52 

(Gao et al, 2009) 2003 Shaanxi, China Silt loam Wheat CK 2.14 255 0 255 255 0.84 120 17.85 10.85 1.14 

(Gao et al, 2009) 2003 Shaanxi, China Silt loam Wheat S 2.27 255 0 255 255 0.89 120 18.88 10.85 1.14 

(Gao et al, 2009) 2003 Shaanxi, China Silt loam Wheat P 3.16 255 0 255 255 1.24 120 26.3 10.85 1.14 

(Gao et al, 2009) 2003 Shaanxi, China Silt loam Wheat P 3.04 255 0 255 255 1.19 120 25.3 10.85 1.14 

(Gao et al, 2009) 2004 Shaanxi, China Silt loam Wheat CK 3.95 235 0 235 235 1.68 120 32.92 10.85 1.14 

(Gao et al, 2009) 2004 Shaanxi, China Silt loam Wheat S 3.38 235 0 235 235 1.44 120 28.13 10.85 1.14 

(Gao et al, 2009) 2004 Shaanxi, China Silt loam Wheat P 4.01 235 0 235 235 1.71 120 33.4 10.85 1.14 

(Gao et al, 2009) 2004 Shaanxi, China Silt loam Wheat P 3.11 235 0 235 235 1.32 120 25.93 10.85 1.14 

(Gao et al, 2009) 2005 Shaanxi, China Silt loam Wheat CK 3.84 249 0 249 249 1.54 120 31.97 10.85 1.14 

(Gao et al, 2009) 2005 Shaanxi, China Silt loam Wheat S 4.38 249 0 249 249 1.76 120 36.49 10.85 1.14 

(Gao et al, 2009) 2005 Shaanxi, China Silt loam Wheat P 4.86 249 0 249 249 1.95 120 40.47 10.85 1.14 

(Gao et al, 2009) 2005 Shaanxi, China Silt loam Wheat P 4.67 249 0 249 249 1.87 120 38.9 10.85 1.14 

(Liu et al., 2005) 2001 Chengdu, China Loam Wheat CK 5.77 211 0 211 411 1.4 120 48.08 23.84 3.97 

(Liu et al., 2005) 2001 Chengdu, China Loam Wheat CK 4.9 211 0 211 411 1.19 120 40.83 23.84 3.97 

(Liu et al., 2005) 2001 Chengdu, China Loam Wheat S 5.21 211 0 211 411 1.27 120 43.42 23.84 3.97 

(Liu et al., 2005) 2001 Chengdu, China Loam Wheat S 5.29 211 0 211 411 1.29 120 44.08 23.84 3.97 

(Liu et al., 2005) 2001 Chengdu, China Loam Wheat CK 4.62 211 0 211 411 1.12 120 38.5 12.17 3.97 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat CK 2.96 114.3 0 114.3 314.3 0.94 0 NA 12.17 1.84 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat CK 3.09 114.3 0 114.3 314.3 0.98 0 NA 12.17 1.84 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat S 3.33 114.3 0 114.3 314.3 1.06 0 NA 12.17 1.84 



(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat CK 4.29 114.3 0 114.3 314.3 1.36 60 71.45 12.17 1.84 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat CK 4.45 114.3 0 114.3 314.3 1.42 60 74.15 12.17 1.84 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat S 4.49 114.3 0 114.3 314.3 1.43 60 74.78 12.17 1.84 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat CK 5.05 114.3 0 114.3 314.3 1.61 120 42.06 12.17 1.84 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat CK 5.25 114.3 0 114.3 314.3 1.67 120 43.78 12.17 1.84 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat S 5.96 114.3 0 114.3 314.3 1.9 120 49.69 12.17 1.84 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat CK 4.58 114.3 0 114.3 314.3 1.46 180 25.47 12.17 1.84 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat CK 4.77 114.3 0 114.3 314.3 1.52 180 26.49 12.17 1.84 

(Fan et al., 2005) 2000 Chengdu, China Sandy loam Wheat S 4.86 114.3 0 114.3 314.3 1.55 180 27.01 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat CK 3.03 149.3 0 149.3 349.3 0.87 0 NA 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat CK 2.6 149.3 0 149.3 349.3 0.74 0 NA 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat S 3.49 149.3 0 149.3 349.3 1 0 NA 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat CK 4.26 149.3 0 149.3 349.3 1.22 60 71.05 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat CK 3.55 149.3 0 149.3 349.3 1.02 60 59.13 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat S 4.43 149.3 0 149.3 349.3 1.27 60 73.77 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat CK 4.86 149.3 0 149.3 349.3 1.39 120 40.52 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat CK 4.45 149.3 0 149.3 349.3 1.27 120 37.07 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat S 4.48 149.3 0 149.3 349.3 1.28 120 37.33 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat CK 4.84 149.3 0 149.3 349.3 1.39 180 26.88 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat CK 4.14 149.3 0 149.3 349.3 1.19 180 23.02 12.17 1.84 

(Fan et al., 2005) 2001 Chengdu, China Sandy loam Wheat S 4.36 149.3 0 149.3 349.3 1.25 180 24.24 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat CK 3.1 156.3 0 156.3 356.3 0.87 0 NA 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat CK 3.44 156.3 0 156.3 356.3 0.97 0 NA 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat S 3.86 156.3 0 156.3 356.3 1.08 0 NA 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat CK 4.38 156.3 0 156.3 356.3 1.23 60 73 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat CK 4.51 156.3 0 156.3 356.3 1.27 60 75.22 12.17 1.84 



(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat S 4.05 156.3 0 156.3 356.3 1.14 60 67.43 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat CK 4.37 156.3 0 156.3 356.3 1.23 120 36.4 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat CK 3.83 156.3 0 156.3 356.3 1.08 120 31.94 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat S 5.13 156.3 0 156.3 356.3 1.44 120 42.74 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat CK 4.4 156.3 0 156.3 356.3 1.23 180 24.44 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat CK 4.31 156.3 0 156.3 356.3 1.21 180 23.95 12.17 1.84 

(Fan et al., 2005) 2002 Chengdu, China Sandy loam Wheat S 4.28 156.3 0 156.3 356.3 1.2 180 23.75 12.17 1.84 

(Liu et al., 2003) 1999 Chengdu, China Sandy loam Wheat CK 4.55 223.6 0 223.6 423.6 1.07 60 75.75 12.17 2.12 

(Liu et al., 2003) 1999 Chengdu, China Sandy loam Wheat CK 5.61 223.6 0 223.6 423.6 1.32 120 46.75 12.17 2.12 

(Liu et al., 2003) 1999 Chengdu, China Sandy loam Wheat CK 4.71 223.6 0 223.6 423.6 1.11 60 78.5 12.17 2.12 

(Liu et al., 2003) 1999 Chengdu, China Sandy loam Wheat CK 5.89 223.6 0 223.6 423.6 1.39 120 49.07 12.17 2.12 

(Liu et al., 2003) 1999 Chengdu, China Sandy loam Wheat S 6.24 223.6 0 223.6 423.6 1.47 60 104 12.17 2.12 

(Liu et al., 2003) 1999 Chengdu, China Sandy loam Wheat S 6.04 223.6 0 223.6 423.6 1.43 120 50.32 12.17 2.12 

(Liu et al., 2003) 2000 Chengdu, China Sandy loam Wheat CK 4.84 177 0 177 377 1.28 60 80.63 12.17 2.12 

(Liu et al., 2003) 2000 Chengdu, China Sandy loam Wheat CK 5.26 177 0 177 377 1.4 120 43.86 12.17 2.12 

(Liu et al., 2003) 2000 Chengdu, China Sandy loam Wheat CK 4.31 177 0 177 377 1.14 60 71.83 12.17 2.12 

(Liu et al., 2003) 2000 Chengdu, China Sandy loam Wheat CK 5.43 177 0 177 377 1.44 120 45.28 12.17 2.12 

(Liu et al., 2003) 2000 Chengdu, China Sandy loam Wheat S 5.91 177 0 177 377 1.57 60 98.43 12.17 2.12 

(Liu et al., 2003) 2000 Chengdu, China Sandy loam Wheat S 5.47 177 0 177 377 1.45 120 45.61 12.17 2.12 

(Liu et al., 2003) 2001 Chengdu, China Sandy loam Wheat CK 4.51 252.6 0 252.6 452.6 1 60 75.1 12.17 2.12 

(Liu et al., 2003) 2001 Chengdu, China Sandy loam Wheat CK 4.51 252.6 0 252.6 452.6 1 120 37.58 12.17 2.12 

(Liu et al., 2003) 2001 Chengdu, China Sandy loam Wheat CK 4.39 252.6 0 252.6 452.6 0.97 60 73.12 12.17 2.12 

(Liu et al., 2003) 2001 Chengdu, China Sandy loam Wheat CK 4.77 252.6 0 252.6 452.6 1.05 120 39.74 12.17 2.12 

(Liu et al., 2003) 2001 Chengdu, China Sandy loam Wheat S 5.06 252.6 0 252.6 452.6 1.12 60 84.4 12.17 2.12 

(Liu et al., 2003) 2001 Chengdu, China Sandy loam Wheat S 4.92 252.6 0 252.6 452.6 1.09 120 40.98 12.17 2.12 

(Ram et al., 2013) 2008 Ludhiana, India Sandy loam Wheat CK 5.23 81.2 262.5 343.7 418 1.28 150 34.87 13.78 0.26 



(Ram et al., 2013) 2008 Ludhiana, India Sandy loam Wheat S 5.86 81.2 262.5 343.7 407 1.47 150 39.07 13.78 0.26 

(Ram et al., 2013) 2008 Ludhiana, India Sandy loam Wheat S 5.84 81.2 262.5 343.7 400 1.51 150 38.93 13.78 0.26 

(Ram et al., 2013) 2008 Ludhiana, India Sandy loam Wheat S 5.8 81.2 262.5 343.7 389 1.54 150 38.67 13.78 0.26 

(Ram et al., 2013) 2009 Ludhiana, India Sandy loam Wheat CK 4.94 53.9 262.5 316.4 480 1.04 150 32.93 13.78 0.26 

(Ram et al., 2013) 2009 Ludhiana, India Sandy loam Wheat S 5.78 53.9 262.5 316.4 474 1.24 150 38.53 13.78 0.26 

(Ram et al., 2013) 2009 Ludhiana, India Sandy loam Wheat S 5.94 53.9 262.5 316.4 466 1.29 150 39.6 13.78 0.26 

(Ram et al., 2013) 2009 Ludhiana, India Sandy loam Wheat S 6.04 53.9 262.5 316.4 458 1.34 150 40.27 13.78 0.26 

(Ram et al., 2013) 2010 Ludhiana, India Sandy loam Wheat CK 4.9 100.2 262.5 362.7 422 1.2 150 32.67 13.78 0.26 

(Ram et al., 2013) 2010 Ludhiana, India Sandy loam Wheat S 5.91 100.2 262.5 362.7 415 1.48 150 39.4 13.78 0.26 

(Ram et al., 2013) 2010 Ludhiana, India Sandy loam Wheat S 6.17 100.2 262.5 362.7 404 1.57 150 41.13 13.78 0.26 

(Ram et al., 2013) 2010 Ludhiana, India Sandy loam Wheat S 6.26 100.2 262.5 362.7 401 1.62 150 41.73 13.78 0.26 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Wheat CK 5.34 100 476 576 576 0.09 120 44.5 12 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Wheat CK 5.3 100 478 578 578 0.92 120 44.17 12 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Wheat CK 5.32 100 477 577 577 0.92 120 44.33 12 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Wheat S 5.37 100 475 575 575 0.94 120 44.75 12 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Wheat CK 5.33 100 478 578 578 0.93 120 44.42 12 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Wheat CK 5.33 100 366 466 466 1.15 120 44.42 12 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Wheat CK 5.21 100 367 467 467 1.12 120 43.42 12 0.72 

(Ram et al., 2012) 2003 Ludhiana, India Sandy loam Wheat S 5.31 100 365 465 465 1.14 120 44.25 12 0.72 

(Khaledian et al., 2012) 2004 France Loamy Wheat CK 6.3 229 50 279 436 1.44 151 41.72 12.16 1.34 

(Khaledian et al., 2012) 2004 France Loamy Wheat S 3.1 224 36 260 318 0.97 121 25.62 12.16 1.34 

(Khaledian et al., 2012) 2005 France Loamy Wheat CK 5.98 71 93 164 419 1.43 160 37.38 12.16 1.34 

(Khaledian et al., 2012) 2005 France Loamy Wheat S 2.95 71 90 161 359 0.82 140 21.07 12.16 1.34 

(Hu et al., 2012) 2009 Gansu, China Silt loam Wheat CK 1.26 237 0 237 247 0.51 34.5 36.58 19.16 1.36 

(Hu et al., 2012) 2009 Gansu, China Silt loam Wheat P 2.46 237 0 237 247 0.99 34.5 71.16 19.16 1.36 

(Hu et al., 2012) 2010 Gansu, China Silt loam Wheat CK 1.35 307.7 0 307.7 387.7 0.35 34.5 38.99 19.16 1.36 



(Hu et al., 2012) 2010 Gansu, China Silt loam Wheat P 2.33 307.7 0 307.7 337.7 0.69 34.5 67.6 19.16 1.36 

(Balwinder-Singh et al., 2011a) 2007 Ludhiana, India Clay loam Wheat S 4.5 159 75 234 340 1.92 120 37.5 13.78 0.06 

(Balwinder-Singh et al., 2011a) 2007 Ludhiana, India Clay loam Wheat CK 4 159 75 234 345 1.71 120 33.33 13.78 0.06 

(Balwinder-Singh et al., 2011a) 2008 Ludhiana, India Clay loam Wheat S 4.1 88 225 313 400 1.31 120 34.17 13.78 0.06 

(Balwinder-Singh et al., 2011a) 2008 Ludhiana, India Clay loam Wheat CK 4 88 225 313 404 1.28 120 33.33 13.78 0.06 

(Li et al., 2008) 2002 Shandong, China Loam Wheat CK 4.99 222.2 0 222.2 287.5 2.25 138 36.16 9.63 1.31 

(Li et al., 2008) 2002 Shandong, China Loam Wheat CK 5.29 222.2 60 282.2 334.4 1.87 138 38.31 9.63 1.31 

(Li et al., 2008) 2002 Shandong, China Loam Wheat CK 5.41 222.2 120 342.2 398.9 1.58 138 39.17 9.63 1.31 

(Li et al., 2008) 2002 Shandong, China Loam Wheat CK 5.99 222.2 180 402.2 451.7 1.49 138 43.38 9.63 1.31 

(Li et al., 2008) 2002 Shandong, China Loam Wheat S 4.6 222.2 0 222.2 278.4 2.07 138 33.33 9.63 1.31 

(Li et al., 2008) 2002 Shandong, China Loam Wheat S 4.67 222.2 60 282.2 335.2 1.65 138 33.82 9.63 1.31 

(Li et al., 2008) 2002 Shandong, China Loam Wheat S 5.01 222.2 120 342.2 400.6 1.46 138 36.32 9.63 1.31 

(Li et al., 2008) 2002 Shandong, China Loam Wheat S 5.54 222.2 180 402.2 437.2 1.38 138 40.14 9.63 1.31 

(Glab et al., 2008) 2005 Poland Silt loam Wheat CK 5.54 352.67 0 352.67 352.67 1.57 60 92.33 6.31 2.24 

(Glab et al., 2008) 2005 Poland Silt loam Wheat S 6.79 352.67 0 352.67 352.67 1.93 60 113.17 6.31 2.24 

(Glab et al., 2008) 2005 Poland Silt loam Wheat CK 6.53 352.67 0 352.67 352.67 1.85 60 108.83 6.31 2.24 

(Glab et al., 2008) 2005 Poland Silt loam Wheat S 7 352.67 0 352.67 352.67 1.98 60 116.67 6.31 2.24 

(Landau et al., 2007) 1997 Israel Sandy loam Wheat S 0.99 207 0 207 207 0.48 75 13.25 11.2 0.46 

(Landau et al., 2007) 1997 Israel Sandy loam Wheat CK 0.9 207 0 207 207 0.44 75 12.01 11.2 0.46 

(Landau et al., 2007) 1999 Israel Sandy loam Wheat S 0.98 173 0 173 173 0.57 75 13.04 11.2 0.46 

(Landau et al., 2007) 1999 Israel Sandy loam Wheat CK 0.9 173 0 173 173 0.52 75 12 11.2 0.46 

(Landau et al., 2007) 2000 Israel Sandy loam Wheat S 1.51 284 0 284 284 0.53 75 20.13 11.2 0.46 

(Landau et al., 2007) 2000 Israel Sandy loam Wheat CK 1.55 284 0 284 284 0.55 75 20.67 11.2 0.46 

(Du et al., 2006) 2002 Gansu, China Silt loam Wheat P 7.58 100 120 220 320 2.37 128 59.23 16.05 1.47 

(Du et al., 2006) 2002 Gansu, China Silt loam Wheat P 6.83 100 60 160 260 2.63 128 53.33 16.05 1.47 

(Du et al., 2006) 2002 Gansu, China Silt loam Wheat P 5.22 100 0 100 200 2.61 128 40.77 16.05 1.47 



(Du et al., 2006) 2002 Gansu, China Silt loam Wheat CK 5.57 100 120 220 320 1.74 128 43.5 16.05 1.47 

(Du et al., 2006) 2002 Gansu, China Silt loam Wheat CK 4.82 100 60 160 260 1.86 128 37.69 16.05 1.47 

(Du et al., 2006) 2002 Gansu, China Silt loam Wheat CK 3.78 100 0 100 200 1.89 128 29.55 16.05 1.47 

(Amir et al., 1996) 1989 Israel Sandy loam Wheat CK 1.2 243 0 243 243 0.49 150 8 15.26 0.46 

(Amir et al., 1996) 1989 Israel Sandy loam Wheat S 2.51 243 0 243 243 1.03 150 16.73 15.26 0.46 

(Amir et al., 1996) 1989 Israel Sandy loam Wheat P 2.53 243 0 243 243 1.04 150 16.87 15.26 0.46 

(Amir et al., 1996) 1989 Israel Sandy loam Wheat CK 2.45 243 0 243 243 1.01 150 16.33 15.26 0.46 

(Amir et al., 1996) 1989 Israel Sandy loam Wheat S 3.14 243 0 243 243 1.29 150 20.93 15.26 0.46 

(Amir et al., 1996) 1989 Israel Sandy loam Wheat P 3.85 243 0 243 243 1.58 150 25.67 15.26 0.46 

(Amir et al., 1996) 1991 Israel Sandy loam Wheat CK 5.21 380 0 380 380 1.37 150 34.73 15.26 0.46 

(Amir et al., 1996) 1991 Israel Sandy loam Wheat S 4.9 380 0 380 380 1.29 150 32.67 15.26 0.46 

(Amir et al., 1996) 1991 Israel Sandy loam Wheat CK 5.63 380 0 380 380 1.48 150 37.53 15.26 0.46 

(Amir et al., 1996) 1991 Israel Sandy loam Wheat S 5.09 380 0 380 380 1.34 150 33.93 15.26 0.46 

(Amir et al., 1996) 1992 Israel Sandy loam Wheat CK 1.59 251 0 251 251 0.63 150 10.6 15.26 0.46 

(Amir et al., 1996) 1992 Israel Sandy loam Wheat S 2.42 251 0 251 251 0.96 150 16.13 15.26 0.46 

(Amir et al., 1996) 1992 Israel Sandy loam Wheat CK 2.41 251 0 251 251 0.96 150 16.07 15.26 0.46 

(Amir et al., 1996) 1992 Israel Sandy loam Wheat S 5.17 251 0 251 150 3.45 150 34.47 15.26 0.46 

(Amir et al., 1996) 1993 Israel Sandy loam Wheat CK 0.93 163 0 163 163 0.57 150 6.2 15.26 0.46 

(Amir et al., 1996) 1993 Israel Sandy loam Wheat S 2.82 163 0 163 163 1.73 150 18.8 15.26 0.46 

(Amir et al., 1996) 1993 Israel Sandy loam Wheat CK 1.63 163 0 163 163 1 150 10.87 15.26 0.46 

(Amir et al., 1996) 1993 Israel Sandy loam Wheat CK 2.21 163 0 163 122 1.81 150 14.73 15.26 0.46 

(Amir et al., 1996) 1993 Israel Sandy loam Wheat S 3.11 163 0 163 122 2.55 150 20.73 15.26 0.46 

(Li FM et al., 2004a) 1999 Gansu, China Silt loam Wheat CK 2.42 239.9 0 239.9 336.7 0.72 75 32.32 16.05 1.47 

(Li FM et al., 2004a) 1999 Gansu, China Silt loam Wheat P 3.14 239.9 0 239.9 335.1 0.94 75 41.85 16.05 1.47 

(Li FM et al., 2004a) 1999 Gansu, China Silt loam Wheat P 3.31 239.9 0 239.9 361 0.92 75 44.07 16.05 1.47 

(Li FM et al., 2004a) 1999 Gansu, China Silt loam Wheat P 3.12 239.9 0 239.9 342 0.91 75 41.64 16.05 1.47 



(Li FM et al., 2004a) 2000 Gansu, China Silt loam Wheat CK 0.83 91.1 59 150.1 209.4 0.4 75 11.12 16.05 1.47 

(Li FM et al., 2004a) 2000 Gansu, China Silt loam Wheat P 0.89 91.1 59 150.1 200.4 0.44 75 11.81 16.05 1.47 

(Li FM et al., 2004a) 2000 Gansu, China Silt loam Wheat P 1.2 91.1 59 150.1 202.8 0.59 75 16.04 16.05 1.47 

(Li FM et al., 2004a) 2000 Gansu, China Silt loam Wheat P 1.2 91.1 59 150.1 203 0.59 75 16.02 16.05 1.47 
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Supplementary Table S2. Comparison of 3 models with different weighting methods.  

Crop Model Weight df AIC BIC logLik 

Wheat 

1 No weight 6.00  -353.73  -327.69  182.86  

2 
Sample 

size 
6.00  232.91  258.95  -110.46  

3 Replicates 6.00  148.88  174.91  -68.44  

       

Maize 

1 No weight 6.00  446.01  473.63  -217.00  

2 
Sample 

size 
6.00  1501.58  1529.20  -744.79  

3 Replicates 6.00  1083.49  1111.11  -535.75  
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