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Table S4. Survey of peer-reviewed and university publications reporting field studies of crop yield response to KCl fertilization for ( 10 yr at a fixed rate.

	
	
	Exchangeable
	K applied
	Site-years
	Cropping
	Yield without
	Yield response to K6
	

	Location
	Soil order1
	K2
	(as KCl)
	studied3
	system4
	fertilizer K5
	Lowest
	Highest
	Reference

	
	
	kg ha-1
	kg ha-1 yr-1
	
	
	Mg ha-1
	___________________ % ___________________
	

	North America
	
	
	
	
	
	
	
	
	

	  Canada
	
	
	
	
	
	
	
	
	

	  Alberta
	Alfisols
	  NR
	      0-18
	          2
	R
	    1.6
	    9ns (18)
	    9ns (18)
	        1

	
	Inceptisols (sic)
	  NR
	      0-18
	          2
	R
	    1.9
	–10ns (18)
	–10ns (18)
	

	
	Mollisols
	  NR
	      0-18
	          2
	R
	    1.9
	  –2ns (18)
	  –2ns (18)
	

	
	Mollisols (ls-sil)
	  176-7607 (15)
	      0-508
	        12
	Mc-Po
	  32.1
	  –1ns (254)
	    2ns (127)
	        2

	
	Alfisols (sl)
	  354-893 (15)
	      0-50
	          3
	Db
	    3.2
	  –4ns (50)
	  –4ns (50)
	        3

	
	Aridisols (c)
	  533 (15)
	      0-50
	          1
	Db
	    2.4
	    4ns (50)
	    4ns (50)
	

	
	Mollisols (l)
	  477-744 (15)
	      0-50
	          4
	Db
	    3.0
	    1ns (50)
	    1ns (50)
	

	
	Mollisols (l-cl)
	  598-1168 (15)
	      0-60
	        14
	B
	    4.1
	    2ns (30)
	    5ns (60)
	        4

	  Manitoba
	Mollisols (ls-fsl)
	  125-4757 (15)
	      0-56
	          2
	Fl
	    0.6
	–25ns (56)
	–25ns (56)
	        5

	
	
	
	
	          2
	O
	    2.4
	  –3ns (56)
	  –3ns (56)
	

	
	
	
	
	          2
	R
	    1.1
	  –1ns (56)
	  –1ns (56)
	

	
	
	
	
	          2
	Su
	    2.0
	  –2ns (56)
	  –2ns (56)
	

	
	
	
	
	          2
	C
	    4.3
	  12ns (56)
	  12ns (56)
	

	
	Mollisols (scl)
	    50-310 (15)
	      0-200
	        15
	A8
	  16.7
	  59* (50)
	174* (200)
	        6

	
	Mollisols (cl)
	  695-972 (15)
	      0-200
	        10
	A8
	  51.2
	    7ns (50)
	    8ns (100, 200)
	

	
	Mollisols (fsl, sic)
	  217-1427 (15)
	      0-100
	        16
	B
	    2.7
	    1ns (50, 100)
	    1ns (50, 100)
	        7

	
	Entisols (sic)
	  4417 (15)
	      0-55
	          4
	B
	    2.9
	  11ns (55)
	  11ns (55)
	        8

	
	
	
	
	          4
	Ws
	    2.1
	    6ns (55)
	    6ns (55)
	

	
	Mollisols (cl, sic)
	  196-4087 (15)
	      0-55
	        12
	B
	    4.0
	    0ns (55)
	    0ns (55)
	

	
	
	
	
	        12
	Ws
	    2.6
	    0ns (55)
	    0ns (55)
	

	
	Mollisols (fsl)
	  265 (15)
	      0-83
	          4
	A8
	  11.2
	    0ns (42)
	    1ns (83)
	        9

	
	Mollisols (cl)
	  522 (15)
	      0-42
	          4
	A8
	    4.3
	  22ns (21)
	  33ns (42)
	

	
	Mollisols (fsl-cl)
	  227-493 (15)
	      0-33
	          6
	O
	    4.(1)
	    2ns (33)
	    2ns (33)
	      10

	  Nova Scotia
	Spodosols
	    82-1927 (15)
	    56-232
	          3
	C
	    6.19
	  –3 (232)
	  –3 (232)
	      11

	
	Spodosols 
	    43-1847 (15)
	    75-112
	          6
	C
	    5.99
	  –1 (112)
	  –1 (112)
	

	  Ontario
	Alfisols (sl-c)
	    68-493 (15)
	      0-335
	          5
	A, Rcl, T8
	    2.0
	  –1ns (19)
	  41ns (335)
	      12

	
	Inceptisols (l)
	    87-159 (15)
	      0-335
	          3
	A, Rcl8
	    2.7
	–13ns (19)
	  10ns (74)
	

	
	Spodosols (cl)
	  161-237 (15)
	      0-134
	          2
	A, Rcl8
	    2.5
	  10ns (74)
	  19ns (37, 112)
	

	
	Alfisols (sl, c)
	  NR
	      0-112
	          4
	C
	    5.5
	  –3ns (37)
	    0ns (112)
	      13

	
	Alfisols (sl)
	  NR
	      0-126
	          4
	O-Po
	  19.8
	  24* (126)
	  24* (126)
	      14

	
	Alfisols (l)
	    49-547 (15)
	      0-180
	          3
	R-R
	    1.(9)
	    1ns (180)
	  11ns (45)
	      15

	
	Alfisols (l-sicl)
	    65-1607 (15)
	      0-84
	        15
	C
	  10.5
	    0ns (42)
	    1ns (84)
	      16

	
	Alfisols (sil)
	    61-787 (15)
	      0-100
	        27
	S
	    2.9
	  –1ns (100)
	  –1ns (100)
	      17

	
	Inceptisols (l-cl)
	    82-1327 (15)
	      0-100
	        27
	S
	    3.1
	    6ns (100)
	    6ns (100)
	

	  Quebec
	Spodosols (l)
	  186-325
	      0-74
	          8
	Po-O-Fg8
	  13.7
	    2ns (37)
	    4ns (74)
	      18

	
	Inceptisols (scl-sicl)
	  310-625 (20)
	      0-90
	          9
	S
	    3.7
	  –1ns (60, 90)
	    0ns (30)
	      19

	  Saskatchewan
	Mollisols (cl)
	  NR
	      0-37
	          7
	Ww
	    3.3
	  –5ns (37)
	  –5ns (37)
	      20

	
	
	
	
	          7
	B
	    3.1
	    1ns (37)
	    1ns (37)
	

	
	Mollisols (c)
	  500
	    17-52
	          3
	Wd
	    3.39
	  –7ns (52)
	  –7ns (52)
	      21

	  Cuba
	Oxisols
	  274-3157 (20)
	      0-166
	          8
	Po
	  20.7
	  –3ns (166)
	  –3ns (166)
	      22

	  USA
	
	
	
	
	
	
	
	
	

	  Alabama
	Alfisols (sl)
	  NR
	      0-39
	          3
	Ct
	    2.5
	  –3ns (39)
	  –3ns (39)
	      23

	
	Ultisols (sl)
	  NR
	      0-39
	          3
	Ct
	    2.8
	    3ns (39)
	    3ns (39)
	

	
	Ultisols (sl-cl)
	  NR
	      0-56
	        12
	Ct
	    2.5
	    6ns (56)
	    6ns (56)
	

	
	Ultisols (sil)
	    42
	      0-150
	          3
	Bg8-S
	    2.6
	  27* (75)
	  44* (150)
	      24

	
	Ultisols (fsl-scl)
	    87-174
	      0-33
	        18
	C-S
	    7.1
	    1ns (33)
	    1ns (33)
	      25

	
	
	
	
	        28
	C-S
	    2.4
	    4ns (33)
	    4ns (33)
	

	
	Ultisols (scl-sil)
	  203-269
	      0-33
	        11
	Ct-S
	    2.4
	    1ns (33)
	    1ns (33)
	

	
	
	
	
	          9
	Ct-S
	    1.8
	  –1ns (33)
	  –1ns (33)
	

	
	Vertisols (c)
	  426
	      0-33
	          4
	C-Pn
	    1.8
	  18ns (33)
	  18ns (33)
	

	
	
	
	
	          6
	C-Pn
	    2.9
	    2ns (33)
	    2ns (33)
	

	
	Ultisols (fsl, sil)
	    25-427 (20)
	      0-112
	          6
	Tf8
	    4.7
	  19ns (28)
	  21ns (112)
	      26

	
	
	
	
	          6
	Tf, Wc8
	    3.6
	  25ns (28)
	  46* (112)
	

	
	Entisols1 (ls),
  Inceptisols1 (sl),
  Ultisols37 (ls-sl)
	    10-270 (15)
	      0-74
	        39
	Pn
	    3.8
	    5ns (74)
	    5ns (74)
	      27

	
	Ultisols (fsl)
	  102 (15)
	      0-84
	          3
	Ct
	    2.4
	  11ns (84)
	  11ns (84)
	      28

	
	Ultisols (fsl)
	  102 (15)
	      0-84
	          3
	Ct
	    2.6
	  10ns (84)
	  10ns (84)
	      29

	
	Ultisols (sil)
	    69-1507 (15)
	      0-74
	          3
	Ww-Cv-Ct
	    2.0
	    8ns (37)
	    9ns (74)
	      30

	  Alaska
	Inceptisols (sil)
	  198 (15)
	      0-112
	          1
	A8
	    2.6
	  –5ns (56)
	  12ns (37)
	      12

	
	Inceptisols (sil)
	  256
	      0-186
	          2
	Sbg8
	    3.2
	–15ns (112)
	  31* (186)
	      31

	  Arkansas
	Alfisols (fsl)
	  213 (15)
	      0-28
	          3
	Ct
	    2.9
	    4ns (28)
	    4ns (28)
	      32

	
	
	  190-291 (15)
	      0-56
	          9
	Ct
	    2.7
	    7ns (28)
	    8ns (56)
	

	
	Alfisols (sil)
	  140-280 (15)
	      0-56
	        11
	Ct
	    2.3
	    5ns (28)
	    6ns (56)
	      33

	
	Alfisols (sil)
	  112 (16)
	      0-75
	          3
	S
	    2.8
	    8* (75)
	    8* (75)
	      34

	
	Alfisols (fsl)
	  213-269 (15)
	      0-84
	          6
	Ct
	    2.1
	  10* (28)
	  22* (84)
	      35

	
	Alfisols (sil)
	  NR
	      0-1175
	          8
	S
	    2.7
	–21* (1175)
	  –9ns (587)
	      36

	
	Alfisols (sil)
	  119-274
	      0-202
	          5
	C
	    8.4
	    3ns (50)
	    5ns (101)
	      37

	  California
	Mollisols (sl)
	    657
	      0-480
	          3
	Ct
	    2.(4)
	  11** (120)
	  31*** (480)
	      38

	
	Alfisols (l)
	    987 (20)
	      0-100
	          3
	Ri
	    8.(0)
	    2ns (63)
	    5ns (100)
	      39

	
	
	    677 (20)
	      0-100
	          3
	Ri8
	    7.(8)
	    5* (63)
	    7* (100)
	

	  Colorado
	Entisols (l)
	  1267 (30)
	      0-420
	          3
	A8
	  40.1
	    3ns (280)
	    4ns (420)
	      40

	
	Mollisols (sil)
	  5557 (30)
	      0-420
	          3
	A8
	  28.4
	  –4ns (140)
	    3ns (280)
	

	
	Entisols (l)
	  1267 (30)
	      0-280
	          6
	A8
	  76.3
	    2ns (280)
	    3ns (140)
	      41

	
	Mollisols (cl)
	  5557 (30)
	      0-280
	          6
	A8
	  58.8
	  –1ns (140)
	    4ns (280)
	

	
	Mollisols (cl)
	  3357 (15)
	      0-750
	        16
	A8
	  52.7
	    6* (375, 750)
	    6* (375, 750)
	      42

	
	Alfisols (l)
	  1507 (30)
	      0-186
	          4
	A8
	  45.5
	    0ns (93)
	    1ns (186)
	      43

	  Connecticut
	Inceptisols (fsl)
	  1217
	      0-448
	          6
	Rc8
	  10.7
	    7* (448)
	  12* (224)
	      44

	  Delaware
	Ultisols (sl)
	    41-188 (15)
	      0-135
	          4
	C-C
	    8.3
	    0ns (135)
	    2ns (67)
	      45

	
	Entisols (ls)
	  132
	      0-223
	        20
	S
	    1.7
	    0ns (56)
	    6ns (223)
	      46

	
	Ultisols (sil)
	  207
	      0-223
	        20
	S
	    2.0
	–30* (223)
	–11* (56)
	

	
	Ultisols (ls, sil)
	    44-2317 (20)
	      0-282
	          6
	C-C
	  10.9
	    1ns (94)
	    3ns (282)
	      47

	
	Ultisols (sl)
	  NR
	      0-112
	          1
	C-S-To
	  48.0
	  10ns (56, 112)
	  10ns (56, 112)
	      48

	  Florida
	Spodosols (fs)
	    45-527 (15)
	      0-200
	          1
	S-Vg
	    4.0
	    6ns (50)
	  15* (200)
	      49

	
	Histosols
	    43 (30)
	      0-560
	          1
	Sc8
	  97.2
	  –4** (560)
	    6** (280)
	      50

	
	Ultisols (lfs)
	    17-1507 (15)
	      0-418
	          2
	C-(S or Ar8)
	    9.5
	  19* (209)
	  21* (418)
	      51

	
	Histosols
	    45-607 (10)
	      0-227
	          1
	SAg8
	    0.35
	    5ns (78)
	    9ns (227)
	      52

	  Georgia
	Ultisols (sl)
	  NR
	      0-188
	          3
	Bg8
	    9.5
	  11* (47)
	  14* (188)
	      53

	
	Ultisols (sl)
	  138
	      0-93
	          3
	Sr-S
	    2.9
	  –4ns (46)
	  –3ns (93)
	      54

	
	Ultisols (ls, scl)
	    52-74
	    56-223
	        18
	Ct
	    2.49
	  –8ns (223)
	  –5ns (84)
	      55

	
	Ultisols (fs)
	    30 (15)
	      0-168
	          6
	Pn
	    2.3
	  17* (34)
	  34* (168)
	      56

	
	Ultisols (ls, sl)
	    41-182
	      0-224
	          9
	Pn
	    4.(2)
	  –4* (224)
	  –1ns (121)
	      57

	
	Ultisols (sl)
	  127 (30)
	      0-660
	          1
	Ww-S
	    3.2
	–17 (220)
	    6 (110)
	      58

	
	Ultisols (s)
	  NR
	      0-186
	        30
	S
	    1.7
	–30* (186)
	–30* (186)
	      59

	
	Entisols (ls)
	    107 (25)
	      0-56
	          3
	C-Pn
	    3.5
	  47* (56)
	  47* (56)
	      60

	
	Ultisols (ls)
	    43-507
	    66-289
	          2
	C-Pn
	  11.59
	    1ns (178, 289)
	    1ns (178, 289)
	      61

	
	Ultisols (scl)
	  NR
	      0-224
	          3
	Sp
	    9.3
	    6ns (112)
	  10ns (224)
	      62

	  Idaho
	Entisols (ls)
	  140-1957 (15)
	      0-556
	          4
	Po
	  37.1
	  –1ns (278)
	    3ns (139)
	      63

	
	Mollisols (gl)
	    92-1127 (20)
	      0-415
	          5
	A8-Po
	  24.8
	  20* (415)
	  21* (208)
	      64

	  Illinois
	Alfisols (sil)
	  208 (15)
	      0-112
	          1
	A8
	    3.2
	  –3ns (37)
	    2ns (19)
	      12

	
	Mollisols (sil)
	  116 (15)
	      0-112
	          1
	A8
	    2.9
	    7ns (74)
	  14ns (56)
	

	
	Alfisols (sil)
	    60-86 (15)
	      0-224
	          2
	Sg-C
	    4.1
	    2ns (28)
	  60** (224)
	      65

	
	Alfisols (sil)
	    63-161 (15)
	      0-224
	          2
	C
	    4.9
	  20** (28)
	118** (112)
	      66

	
	Inceptisols (sil)
	  166 (15)
	      0-112
	          1
	C
	    8.3
	  –1ns (28)
	    7* (56)
	

	
	Entisols (sil)
	  202 (15)
	      0-56
	        10
	C-S
	    2.9
	    2ns (56)
	    2ns (56)
	      67

	
	Entisols (sil)
	  177 (15)
	      0-56
	        10
	C-S
	  11.4
	    5ns (56)
	    5ns (56)
	      68

	
	Alfisols (sil)
	  105-1237 (15)
	      0-140
	          2
	Ww-Cn
	    2.6
	    3ns (140)
	    3ns (140)
	      69

	
	Alfisols (sil)
	  140-216
	      0-112
	          2
	C-S
	  10.8
	  –2ns (112)
	    2ns (74)
	      70

	
	
	  131-185
	      0-112
	          2
	C-S
	    2.1
	  –1ns (74)
	    2ns (37)
	

	
	Entisols (sil)
	  280 (15)
	      0-168
	          3
	C-S
	  10.8
	    1ns (56)
	    4ns (168)
	      71

	
	
	
	
	          3
	C-S
	    3.3
	  –1ns (168)
	    4ns (56)
	

	
	Mollisols (sil)
	  210 (15)
	      0-168
	          3
	C-S
	    9.3
	    4ns (56)
	    6ns (168)
	

	
	
	
	
	          3
	C-S
	    2.7
	    2ns (168)
	    6ns (112)
	

	
	Mollisols (sil)
	  1677 (18)
	      0-168
	          3
	C-S
	    2.(8)
	  –3ns (84, 168)
	  –1ns (42)
	      72

	  Indiana
	Alfisols (fs)
	  517 (18)
	      0-372
	          3
	A8
	    3.7
	  32** (93)
	  54** (372)
	      73

	
	Alfisols (sil)
	  747 (18)
	      0-372
	          2
	A8
	    5.1
	  15* (93)
	  21* (372)
	

	
	Mollisols (sil)
	  102-279
	      0-23
	          6
	C-S-Ww-H8
	    6.8
	    2ns (23)
	    2ns (23)
	      74

	
	
	
	      0-93
	          6
	C-S-Ww-H8
	    2.5
	    0ns (93)
	    0ns (93)
	

	
	
	
	      0-70
	          4
	C-S-Ww-H8
	    3.1
	    1ns (70)
	    1ns (70)
	

	
	
	
	      0-93
	          5
	C-S-Ww-H8
	    9.3
	    0ns (93)
	    0ns (93)
	

	
	Alfisols (lfs-sil)
	    81-187 (15)
	      0-335
	        15
	A8
	    4.3
	    0ns (19)
	    6ns (223)
	      12

	
	Entisols (lfs)
	  130 (15)
	      0-112
	          1
	A8
	    4.3
	    0ns (37)
	    6ns (56, 112)
	

	
	Mollisols (sil, sicl)
	  115-177 (15)
	      0-335
	          7
	A8
	    4.6
	    0ns (37)
	  11ns (335)
	

	
	Alfisols (fsl-sil)
	    74-123 (15)
	      0-140
	          6
	Mc-C
	    5.6
	    3ns (28)
	    6ns (112, 140)
	      65

	
	Mollisols (l, sil)
	  143-152 (15)
	      0-140
	          2
	Mc-C
	    6.8
	    2ns (28, 56)
	    8ns (112)
	

	  Iowa
	Alfisols (sil)
	  165-300 (15)
	      0-335
	          6
	A8
	    4.5
	  –1ns (19)
	    4ns (74)
	      12

	
	Mollisols (sl-sil)
	  141-491 (15)
	      0-335
	          9
	A8
	    4.3
	    1ns (74, 112)
	  12* (335)
	

	
	Alfisols (sil)
	  384
	      0-74
	          1
	Kbg8
	    3.7
	–14ns (74)
	–14ns (74)
	      75

	
	Alfisols (sil)
	    62-190 (15)
	      0-140
	          5
	A8-C
	    5.7
	  10* (28)
	  16* (112)
	      65

	
	Mollisols (sil, sicl)
	  119-309 (15)
	      0-140
	          7
	A8-C, S-C
	    4.8
	    4ns (28, 112)
	    8ns (140)
	

	
	Mollisols (l)
	  302 (15)
	      0-125
	          4
	Sbg8
	    5.(4)
	    8ns (125)
	    8ns (125)
	      76

	
	Mollisols (sicl)
	    40-1457
	      0-279
	          9
	C-S
	    9.6
	    3ns (186)
	    4ns (279)
	      77

	
	Alfisols
	  112-1487 (15)
	      0-168
	          3
	C-C
	  10.0
	    0ns (168)
	    3ns (56, 112)
	      78

	
	Mollisols
	    84-2667 (15)
	      0-168
	          7
	C-C
	    9.2
	  –2ns (56)
	    5ns (112)
	

	
	
	    80-2097 (15)
	      0-168
	        18
	C-S
	    9.1
	    2ns (56, 168)
	    3ns (112)
	

	
	Alfisols
	  1067 (15)
	      0-102
	          3
	C-S
	  11.0
	    3ns (102)
	    4ns (51)
	      79

	
	Mollisols
	  132-2747 (15)
	      0-102
	          9
	C-S
	    9.0
	  –1ns (51)
	    4ns (102)
	

	
	Mollisols
	  101-1837 (15)
	      0-132
	        15
	C-S
	    8.7
	    1ns (132)
	    1ns (132)
	      80

	  Kansas
	Alfisols (sil)
	    96-207 (15)
	      0-335
	          8
	A8
	    1.6
	  –1ns (19)
	    5ns (74)
	      12

	
	Entisols (fsl, sil)
	  660-689 (15)
	      0-335
	          3
	A8
	    1.1
	–11ns (112)
	    4ns (223, 335)
	

	
	Mollisols (fsl-sicl)
	  174-763 (15)
	      0-335
	          6
	A8
	    2.4
	  –6ns (19)
	    9ns (223)
	

	
	Alfisols (sil)
	  137-153 (15)
	      0-140
	          2
	C-C
	    6.5
	  –1ns (28)
	    6ns (112)
	      65

	
	Entisols (l, sl)
	  177-448 (15)
	      0-140
	          2
	Mc-C
	    4.7
	    0ns (28)
	    5ns (140)
	

	
	Mollisols (sil)
	  448 (15)
	      0-140
	          1
	Ww-C
	    5.5
	  –6ns (112)
	    8ns (84)
	

	
	Alfisols (sil)
	  268 (15)
	      0-37
	          2
	Tf8
	    4.5
	    0ns (37)
	    0ns (37)
	      81

	
	Alfisols (sil)
	    45-1087 (15)
	      0-140
	          6
	(A8 or Bt8)-Sr
	    6.(0)
	  10* (70, 140)
	  10* (70, 140)
	      82

	  Kentucky
	Ultisols (sil)
	  NR
	      0-372
	          3
	Tf/Wc8
	    5.1
	    0ns (372)
	    7* (140)
	      83

	  Louisiana
	Entisols (c)
	  3447 (15)
	      0-37
	          3
	S-Ww
	    3.5
	    5ns (37)
	    5ns (37)
	      84

	  Michigan
	Alfisols (sl, l)
	    77-242 (15)
	      0-335
	          7
	A, Rcl, Sbg8
	    4.1
	    8ns (19)
	  33* (335)
	      12

	
	Alfisols (sl-l)
	    63-381 (15)
	      0-140
	          5
	Mc-C
	    4.3
	    5ns (28, 112)
	    8ns (56, 140)
	      65

	
	Inceptisols (l)
	    44 (15)
	      0-140
	          1
	F-C
	    4.8
	  –8ns (84)
	  –1ns (112)
	

	
	Alfisols (l)
	  NR
	    93-186
	          1
	Sb
	  50.79
	  –6* (186)
	  –6* (186)
	      85

	
	Inceptisols (cl)
	  NR
	      0-223
	          2
	Sb
	  40.1
	    3ns (223)
	    3ns (223)
	

	  Minnesota
	Alfisols (fsl, sil)
	    69-198 (15)
	      0-335
	          3
	A8
	    4.8
	–15ns (335)
	    6ns (112)
	      12

	
	Entisols (lfs, sl)
	    96-185 (15)
	      0-335
	          2
	A8
	    4.9
	    1ns (37)
	    8ns (112)
	

	
	Mollisols (ls-sicl)
	    75-1185 (15)
	      0-335
	          7
	A8
	    4.1
	    4ns (19, 335)
	  12ns (112)
	

	
	Vertisols (sic)
	  689 (15)
	      0-335
	          1
	A8
	    2.8
	  –3ns (112)
	  11ns (335)
	

	
	Alfisols (sil)
	  102-142 (15)
	      0-140
	          2
	A8-C
	    5.2
	  10ns (28)
	  25* (140)
	      65

	
	Entisols (fs)
	  122 (15)
	      0-140
	          1
	A8-C
	    3.9
	–18* (140)
	    3ns (28)
	

	
	Histosols
	    37 (15)
	      0-140
	          1
	C-C
	    2.4
	  38* (140)
	  46* (84, 112)
	

	
	Mollisols (ls, sil)
	  111-198 (15)
	      0-140
	          2
	A8-C
	    4.6
	  16* (28)
	  37** (140)
	

	
	Mollisols (l-sic)
	  235-930 (15)
	      0-60
	          5
	Ws
	    2.5
	    0ns (44)
	    8ns (30)
	      86

	
	Mollisols (l-cl)
	  140g (15)
	      0-74
	          3
	C-S
	  10.6
	    0ns (19)
	    3ns (56)
	      87

	
	
	
	
	          3
	C-S
	    3.0
	  –5ns (74)
	    1ns (56)
	

	  Mississippi
	Alfisols (fsl-sil)
	  NR
	      0-74
	        21
	C-Ct
	    4.4
	    0ns (74)
	    2ns (37)
	      88

	
	Entisols (sil)
	  NR
	      0-74
	          3
	C-Ct
	    4.9
	  –3ns (74)
	    0ns (37)
	

	
	Vertisols (c)
	  NR
	      0-74
	          7
	C-Ct
	    3.3
	    0ns (37)
	    2ns (74)
	

	
	Alfisols (fsl-sil)
	  NR
	      0-74
	        39
	C-Ct
	    1.9
	    2ns (37)
	    5ns (74)
	

	
	Alfisols (fsl-sil)
	  NR
	      0-112
	        16
	C-Ct
	    1.8
	    3ns (37)
	    7ns (112)
	

	
	Entisols (sil)
	  NR
	      0-74
	          4
	C-Ct
	    1.9
	    6ns (37)
	  23ns (74)
	

	
	Entisols (sil)
	  NR
	      0-112
	          2
	C-Ct
	    1.3
	  17* (37)
	  31* (112)
	

	
	Inceptisols (fsl)
	  185-273 (18)
	      0-112
	          3
	Ct
	    1.3
	    2ns (112)
	    2ns (112)
	      89

	
	Inceptisols (fsl)
	  289-465 (15)
	      0-112
	          8
	Ct
	    1.0
	    9* (112)
	    9* (112)
	      90

	
	Entisols (si)
	  1157 (15)
	      0-204
	          2
	Ct
	    1.2
	    7* (68)
	  13* (204)
	      91

	
	Inceptisols (fsl)
	  138-1597 (15)
	      0-112
	        11
	Ct
	    1.1
	    5* (112)
	    5* (112)
	      92

	
	Inceptisols (fsl)
	  116-2457 (30)
	      0-112
	        27
	Ct
	    1.2
	    0ns (112)
	    0ns (112)
	      93

	
	Alfisols (sicl)
	  NR
	      0-134
	          2
	C-Ct
	  11.5
	  –1ns (45)
	    2ns (90, 134)
	      94

	  Missouri
	Mollisols (sil)
	  305-421
	      0-252
	          9
	S
	    1.7
	  ‒6ns (252)
	    7ns (168)
	      95

	  Montana
	Aridisols,
  Mollisols
	  4087 (15)
	      0-134
	        85
	Ww
	    2.6
	    4ns (134)
	    4ns (134)
	      96

	
	Mollisols (cl, sic)
	  270-9967
	      0-37
	          8
	Ws
	    2.4
	    8ns (19-37)
	    8ns (19-37)
	      97

	  Nebraska
	Mollisols (ls-sil)
	  241-1586 (15)
	      0-335
	          4
	A8
	    4.3
	  –4ns (112)
	    7ns (19)
	      12

	
	Entisols (sil)
	  2507
	      0-134
	          2
	A8
	    8.6
	    2ns (34)
	    5ns (134)
	      98

	
	Mollisols (lfs)
	    847 (15)
	      0-136
	          5
	C-C
	    9.6
	–10is (136)
	  –1is (34)
	      99

	
	
	
	
	          5
	Cs-Cs8
	  15.4
	–27is (136)
	  –9is (34)
	

	
	Entisols (lfs)
	    707 (15)
	      0-269
	          4
	C-C
	    9.(7)
	  –3ns (202)
	    2ns (168)
	    100

	
	Entisols (lfs)
	  1187 (15)
	      0-358
	          4
	A8
	  10.6
	  –1ns (90)
	    0ns (179, 358)
	    101

	
	Mollisols
	  106-6257 (20)
	      0-40
	        13
	C-C
	  14.8
	  –1ns (40)
	  –1ns (40)
	    102

	
	Entisols1,
  Mollisols15
	    91-6097 (20)
	      0-40
	        16
	C-S
	  14.4
	  –3* (40)
	  –3* (40)
	

	
	Entisols1,
  Mollisols4
	  474-707 (20)
	      0-40
	          5
	C-Db
	  14.2
	    0ns (40)
	    0ns (40)
	

	  New Mexico
	Entisols (fsl)
	  NR
	      0-56
	          3
	A8
	  16.6
	  –2* (56)
	  –2* (56)
	    103

	  New York
	Alfisols
	    45
	      0-112
	          1
	C
	    5.9
	    1ns (19)
	    4ns (112)
	    104

	
	Inceptisols (sil)
	    607 (15)
	    56-112
	          1
	Rc8
	    5.39
	  –2ns (112)
	  –2ns (112)
	    105

	
	Inceptisols (sil)
	    707 (20)
	      0-332
	          2
	Ss8
	    7.2
	  –1ns (332)
	    7ns (166)
	    106

	  North Carolina
	Ultisols (sl-fsl)
	    16-747
	      0-45
	          4
	Ct-Pn-(C or S)
	    1.4
	  –4ns (45)
	  –4ns (45)
	    107

	
	Ultisols (fsl)
	    127
	      0-112
	          3
	C-S
	    0.35
	131* (11)
	342* (112)
	    108

	
	Ultisols (fsl, sil)
	    90-1097
	      0-297
	          2
	C
	    5.5
	  –4ns (297)
	    6ns (149)
	    109

	
	Ultisols (ls)
	  149-201
	      0-100
	        10
	C
	    9.7
	  ‒1ns (50)
	    0ns (100)
	    110

	
	Ultisols (ls)
	    68-947 (15)
	      0-224
	          3
	C-C
	  10.0
	  –1ns (168)
	    2ns (112)
	    111

	
	Ultisols (ls, sl)
	    55-787 (15)
	      0-224
	          6
	S
	    3.9
	  –1ns (56)
	    7ns (224)
	    112

	  North Dakota
	Mollisols (l-sil)
	  NR
	      0-14
	          9
	Sa
	    1.5
	    1ns (14)
	    1ns (14)
	    113

	
	Mollisols
	  824-> 1000 (30)
	      0-94
	          5
	B
	    3.4
	    3ns (94)
	    4ns (23)
	    114

	
	Mollisols (l)
	  570-940
	      0-99
	          4
	B
	    2.7
	    1ns (24)
	    4* (99)
	    115

	
	Mollisols (l)
	  500-1360 (15)
	      0-105
	          6
	B
	    3.8
	    2ns (105)
	    3ns (26)
	    116

	  Ohio
	Mollisols (sicl)
	  NR
	      0-360
	          2
	C
	    9.2
	–20*** (90)
	–19*** (360)
	    117

	
	Alfisols (sil)
	  190
	      0-74
	          6
	C-S
	    3.0
	    1ns (37)
	    7* (74)
	    118

	  Oklahoma
	Alfisols (sil)
	  123 (15)
	    37-148
	          4
	Acl8
	    5.59
	    3ns (74)
	  13ns (148)
	    119

	
	Mollisols (sil)
	  4707 (15)
	      0-111
	          8
	Ww
	    2.8
	    1ns (111)
	    4ns (74)
	    120

	  Pennsylvania
	Alfisols (sicl)
	    32 (15)
	      0-112
	          6
	Og8
	    4.0
	  21* (56)
	  29* (112)
	    121

	
	Alfisols (sl-sil)
	  233-833 (15)
	      0-149
	          3
	Po
	  35.9
	  –5ns (149)
	    7ns (74)
	    122

	
	Inceptisols (sl)
	  141 (15)
	      0-149
	          1
	Po
	  16.3
	  11ns (74, 149)
	  11ns (74, 149)
	

	
	Ultisols (sil)
	  538 (15)
	      0-149
	          1
	Po
	  25.7
	  –9ns (74)
	–15ns (149)
	

	
	Alfisols4 (sil),
  Ultisols2 (sil)
	    61-140 (15)
	      0-525
	        16
	A8
	    2.(8)
	  66* (175)
	  72* (350)
	    123

	  South Carolina
	Ultisols (ls)
	    62 (15)
	  131-317
	          3
	C
	  10.29
	  –3ns (317)
	  –3ns (317)
	    124

	
	Ultisols (lfs)
	  1457 (15)
	    46-280
	          3
	To-C
	  13.69
	    1ns (140)
	    5ns (280)
	    125

	  South Dakota
	Mollisols (l-sicl)
	  427-966 (15)
	      0-98
	        17
	Sg
	    3.2
	    4ns (98)
	    4ns (98)
	    126

	
	Mollisols
	  > 391
	      0-71
	        20
	O
	    2.5
	    3* (35, 71)
	    3* (35, 71)
	    127

	  Tennessee
	Mollisols (fsl)
	  NR
	      0-186
	          1
	C
	    5.0
	  –2ns (149)
	  18* (19)
	    128

	
	Ultisols (l)
	    54-118
	      0-256
	        10
	C
	    3.4
	  12ns (70, 256)
	  14ns (163)
	    129

	
	Alfisols (sil)
	  188-225 (15)
	      0-112
	          8
	Ct
	    1.2
	    1ns (56)
	    4ns (28)
	    130

	
	Alfisols (sil)
	  198-444 (15)
	    56-112
	          6
	Ct
	    1.89
	    5* (112)
	    5* (112)
	    131

	  Texas
	Ultisols (fs, fsl)
	  NR
	      0-278
	          6
	Bg8
	  10.3
	  24* (139, 278)
	  24* (139, 278)
	    132

	
	Mollisols (cl)
	  5507
	      0-167
	          4
	Ct
	    1.0
	    1ns (167)
	    4ns (63)
	    133

	  Utah
	Mollisols (sil)
	    59-777 (30)
	      0-224
	          2
	Po
	  37.4
	  15* (224)
	  15* (224)
	    134

	  Virginia
	Ultisols (sil)
	  225 (15)
	      0-56
	          6
	C-C
	    6.1
	  –4ns (56)
	    5ns (28)
	    135

	
	Ultisols (sil)
	  150 (15)
	      0-300
	          5
	A8
	  13.0
	  –5ns (300)
	  –1ns (150)
	    136

	
	Ultisols (cl)
	  263 (15)
	      0-74
	          6
	C-C
	    9.8
	  –6ns (74)
	    2ns (37)
	    137

	
	Ultisols (cl)
	  490 (15)
	      0-556
	          6
	A8
	  13.1
	    4ns (93)
	    6ns (556)
	    138

	
	Ultisols (cl)
	  235 (15)
	    93-465
	          3
	S
	    2.69
	  –5ns (465)
	  –5ns (465)
	    139

	
	Ultisols (sl)
	    55 (15)
	      0-372
	          6
	S
	    1.8
	  25* (372)
	  25* (372)
	    140 

	
	Ultisols (cl)
	    66-121
	      0-112
	          2
	S
	    1.6
	  85* (28)
	139* (112)
	    141

	
	Ultisols (ls)
	    397 (15)
	      0-83
	          2
	C-C
	    5.7
	  19ns (83)
	  19ns (83)
	    142

	
	Ultisols (ls)
	    96-1257 (15)
	      0-81
	          4
	Ww-S
	    4.8
	    2ns (40, 81)
	    2ns (40, 81)
	    143

	
	
	
	
	          4
	Ww-S
	    3.1
	    0ns (81)
	    8ns (40)
	

	  Washington
	Entisols (s, ls)
	  214-2407
	      0-400
	          4
	Po
	  67.7
	  –3ns (200)
	  –1ns (400)
	    144

	
	Entisols (fs)
	    86-1547
	      0-372
	          3
	Po
	  69.8
	  –1ns (302-372)
	  –1ns (302-372)
	    145

	  West Virginia
	Alfisols (fsl, sicl)
	  142-204 (15)
	      0-448
	          6
	Bg8
	  10.8
	    2ns (448)
	  17ns (224)
	    146

	
	Ultisols (sicl)
	  158
	      0-60
	          7
	Tf8
	    4.9
	  13ns (60)
	  13ns (60)
	    147

	  Wisconsin
	Mollisols (sil)
	  142 (15)
	      0-1120
	          3
	A8
	    6.5
	  22* (56)
	  53* (672)
	    148

	
	Alfisols (sil)
	  124 (15)
	      0-1792
	          2
	A8
	    8.3
	  11ns (1344)
	  32* (448)
	    149

	
	Mollisols (sil)
	  167 (15)
	      0-896
	          1
	Rcl8
	    8.4
	  –9ns (896)
	    6ns (224)
	    150

	
	
	
	
	          1
	A8
	    6.2
	  14* (896)
	  22* (448)
	

	
	Mollisols (sil)
	  142 (15)
	      0-672
	          2
	A8
	    5.8
	  34* (224)
	  37* (672)
	    151

	
	Alfisols (sil)
	  125-1807
	      0-372
	          4
	Po
	  42.6
	    0ns (93)
	    4ns (280, 373)
	    152

	
	Entisols (ls)
	    72-907
	      0-372
	          4
	Po
	  34.8
	  17* (93)
	  25* (280)
	

	
	Inceptisols (sl)
	    82-1107
	      0-372
	          3
	Po
	  40.5
	    5ns (93)
	    8ns (373)
	

	South America
	
	
	
	
	
	
	
	
	

	  Brazil
	Oxisols
	    63-747 (25)
	      0-66
	          3
	S
	    1.5
	    1ns (50)
	    7ns (33)
	    153

	
	Oxisols
	    467
	      0-168
	          9
	Ri-Ri
	    1.1
	    9* (42)
	  19** (126)
	    154

	
	Oxisols
	  1017 (20)
	      0-166
	          4
	S-Ww
	    2.(1)
	    7ns (133)
	  14ns (33)
	    155

	
	Oxisols (ls)
	    20-527 (20)
	      0-199
	          2
	S
	    1.(5)
	  65* (33)
	111* (133)
	    156

	  Peru
	Ultisols
	    867 (15)
	      0-120
	          6
	Ri-Cp
	    2.4
	    8ns (20-120)
	    8ns (20-120)
	    157

	
	
	    557 (15)
	      0-120
	          6
	Ri-Cp8
	    2.1
	    4ns (20)
	  22* (80)
	

	
	
	    867 (15)
	      0-120
	          4
	Ri-Cp
	    1.3
	  –1ns (20, 120)
	    6ns (80)
	

	
	
	    557 (15)
	      0-120
	          4
	Ri-Cp8
	    0.8
	–24* (20)
	  25* (120)
	

	  Trinidad
	Mollisols (c)
	  130-1747 (15)
	      0-112
	          2
	Sc8
	  76.6
	    3ns (112)
	    3ns (112)
	    158

	
	Ultisols (scl-c)
	    72-907 (15)
	      0-112
	          2
	Sc8
	  64.6
	    6ns (112)
	    6ns (112)
	

	
	Vertisols (c)
	  1177 (15)
	      0-112
	          1
	Sc8
	  61.4
	    8ns (112)
	    8ns (112)
	

	  Venezuela
	Ultisols (s)
	    367
	      0-100
	          1
	S
	    2.6
	  12ns (50, 100)
	  12ns (50, 100)
	    159

	
	Oxisols (scl)
	    387
	      0-135
	          2
	S
	    1.0
	    8ns (9)
	173* (108)
	    160

	Europe
	
	
	
	
	
	
	
	
	

	  England
	Inceptisols (cl)
	  3027 (15)
	      0-42
	          8
	Cew
	    6.6
	    2ns (42)
	    2ns (42)
	    161

	  Germany
	Spodosols (s-ls)
	    907 (30)
	      0-180
	        21
	Sg
	    5.(1)
	    1ns (60)
	    2ns (180)
	    162

	  Hungary
	Inceptisols
	  NR
	      0-120
	          3
	Ww
	    6.8
	    0ns (120)
	    0ns (120)
	    163

	  Macedonia
	Entisols
	    837 (20)
	      0-100
	          2
	Po
	  33.3
	  13** (100)
	  13** (100)
	    164

	  Northern
	Inceptisols
	    94-2787
	      0-300
	          9
	Pr8
	    2.9
	    6ns (150)
	    8ns (300)
	    165

	    Ireland
	Spodosols
	    35-2157
	      0-300
	          7
	Pr8
	    3.0
	    2ns (150)
	    6ns (300)
	

	  Scotland
	Spodosols (s-sic)
	  NR
	    70-280
	          7
	Fg8-Po
	  24.19
	  –1ns (140, 280)
	  –1ns (140, 280)
	    166

	  Spain
	Entisols (sicl)
	  3177 (30)
	      0-332
	          8
	A8
	  85.0
	  –1ns (42)
	    3ns (166, 332)
	    167

	Africa
	
	
	
	
	
	
	
	
	

	  Egypt
	Entisols 
	  NR
	      0-29
	        15
	Fb
	    3.7
	    1ns (29)
	    1ns (29)
	    168

	
	Entisols (sl-c)
	  NR
	      0-47
	        26
	C
	    5.6
	    0ns (24, 47)
	    0ns (24, 47)
	    169

	
	Entisols (c)
	  850-8787
	      0-116
	          3
	Bc-Ri-Ww8
	  11.8
	    2ns (116)
	    4ns (58)
	    170

	
	
	
	
	          4
	Bc-Ri-Ww8
	    6.6
	  –2ns (58)
	    5ns (116)
	

	
	
	
	
	          1
	Bc-Ri-Ww8
	    5.2
	    1ns (116)
	    5ns (58)
	

	
	Entisols (sicl)
	  178-1857
	      0-95
	          2
	Ct
	    3.0
	  16ns (47)
	  21ns (95)
	    171

	  Guyana
	Oxisols (s-sl)
	      4-87 (15)
	  124-164
	          6
	Gn
	    0.99
	  –1ns (144)
	    1ns (164)
	    172

	  Kenya
	Alfisols (c)
	  1567 25)
	      0-75
	          2
	C
	    3.4
	  –7ns (50)
	    4ns (25)
	    173

	
	Mollisols (c)
	  6267 (25)
	      0-75
	          4
	C
	    4.9
	    1ns (25)
	    6ns (75)
	

	
	Oxisols (c)
	    787 (25)
	      0-75
	          2
	C
	    2.5
	  –6ns (25)
	    9ns (75)
	

	
	Ultisols (scl, c)
	  117-4307 (25)
	      0-75
	          6
	C
	    4.7
	    5ns (50)
	    8ns (25)
	

	  Madagascar
	Oxisols (sl)
	    557 (20)
	      0-75
	          5
	S
	    0.5
	278** (25)
	422** (50, 75)
	    174

	  Nigeria
	Inceptisols (ls)
	    74-827 (15)
	      0-75
	          5
	Ct
	    2.2
	    7ns (50)
	  13ns (75)
	    175

	
	Oxisols (ls-sl)
	    31-8177 (15)
	      0-75
	          9
	Ct
	    1.9
	  35* (25)
	  42* (75)
	

	
	Alfisols, Ultisols
  (ls)
	    39-787 (15)
	      0-40
	        20
	Gn
	    1.4
	  24* (20)
	  31* (40)
	    176

	
	Inceptisols (ls)
	    20-667 (15)
	      0-40
	        20
	
	    1.1
	  20* (20)
	  22* (40)
	

	
	Alfisols (sl)
	    42-967 (20)
	      0-75
	          9
	Sr8
	    2.1
	  –2ns (25)
	    4ns (50)
	    177

	Asia
	
	
	
	
	
	
	
	
	

	  Bangladesh
	Inceptisols (scl)
	    207
	    28-37
	          1
	Sa
	    1.39
	    8* (37)
	    8* (37)
	    178

	
	Entisols (scl)
	    78-867 (30)
	      0-180
	          2
	Sc8
	  74.8
	    6* (45, 135)
	    9* (70, 90)
	    179

	
	Inceptisols (sl)
	  1607
	      0-125
	          1
	Sc8
	  71.6
	    0ns (83)
	  14ns (42)
	    180

	
	Inceptisols (l, sil)
	    16-397
	    30-120
	          6
	Ri-Ri8
	    4.49
	    5ns (60)
	  14ns (90, 120)
	    181

	
	Inceptisols (sicl)
	  1337 (20)
	    66-133
	          1
	Ra8
	  24.09
	    8* (100)
	  12* (133)
	    182

	  India
	Vertisols
	  NR
	      9-150
	          2
	S
	    3.19
	  –7* (37)
	  –3* (19)
	    183

	
	Inceptisols (sl)
	  223
	      0-33
	          1
	R8
	    1.1
	–20* (33)
	–20* (33)
	    184

	
	Alfisols,
  Inceptisols
	    22-607 (15)
	      0-156
	          6
	Ww8
	    4.(8)
	    3ns (156)
	    6** (104)
	    185

	
	Inceptisols (s-sl)
	    56-1587
	      0-84
	        28
	Po8
	  12.1
	  15* (42)
	  22* (84)
	    186

	
	Inceptisols (sl)
	  135-143 (22)
	      0-50
	          8
	J-Ri-Ww8
	    1.5
	  11ns (50)
	  11ns (50)
	    187

	
	Alfisols (l)
	  394 (15)
	      0-84
	          6
	Ri-Ww8
	    6.0
	    1ns (84)
	    1ns (84)
	    188

	
	
	
	
	          6
	Ri-Ww8
	    3.3
	    3ns (84)
	    3ns (84)
	

	
	Inceptisols (ls, sil)
	  NR
	      0-66
	          4
	Ri8
	    5.3
	    6* (33)
	  11* (66)
	    189

	
	
	
	
	          4
	Ww8
	    3.0
	  12* (33)
	  24* (66)
	

	
	Inceptisols (ls)
	  142 (15)
	    25-75
	          3
	S8
	    1.99
	    2ns (50, 75)
	    2ns (50, 75)
	    190

	
	Alfisols (sl)
	  125
	      0-156
	          3
	Sc8
	103.6
	  11* (125)
	  19* (188)
	    191

	
	Aridisols (sl)
	  160 (15)
	      0-75
	          3
	Ww8
	    4.7
	  10* (50)
	  14* (75)
	    192

	
	Inceptisols (sl)
	  189
	      0-62
	          2
	Gn8
	    2.(1)
	  18ns (21)
	  31ns (42, 62)
	    193

	
	Alfisols (sl)
	  220 (15)
	      0-84
	          2
	Ri-Ww8
	    5.4
	    2ns (84)
	    2ns (84)
	    194

	
	
	
	
	          2
	Ri-Ww8
	    5.4
	    2ns (84)
	    2ns (84)
	

	
	Alfisols,
  Inceptisols,
  Mollisols
	    97-288 (15)
	      0-96
	        81
	Ri-Ww8
	    4.4
	    9ns (36-96)
	    9ns (36-96)
	    195

	
	
	
	
	        81
	Ri-Ww8
	    3.6
	  14ns (36-96)
	  14ns (36-96)
	

	
	Inceptisols (sl)
	  138
	      0-166
	          4
	Po8
	  28.4
	  17* (42)
	  38* (166)
	    196

	
	Inceptisols (sl)
	    757
	    62-187
	          8
	Po8
	  21.39
	  17* (124)
	  21* (187)
	    197

	
	Alfisols (cl)
	  971
	      0-25
	        10
	Ct-Sr8
	    1.2
	  –1ns (25)
	  –1ns (25)
	    198

	
	
	
	
	        10
	Ct-Sr8
	    7.7
	    3ns (25)
	    3ns (25)
	

	  Indonesia
	Oxisols
	    517
	      0-75
	          1
	C
	    0.5
	400* (25)
	600* (75)
	    199

	
	Oxisols
	  NR
	      0-105
	          1
	P
	    0.2
	    1ns (26)
	  11* (105)
	    200

	
	Ultisols (c)
	    557 (12)
	    23-83
	          6
	Cp-Ri-S
	  10.79
	    0ns (83)
	    0ns (83)
	    201

	
	
	
	
	          6
	Cp-Ri-S8
	    6.39
	  37* (83)
	  37* (83)
	

	  Nepal
	Inceptisols (l)
	  NR
	      0-33
	          4
	Ww8
	    3.5
	    4ns (33)
	    4ns (33)
	    202

	  Pakistan
	Aridisols (cl)
	  1357 (15)
	      0-148
	          1
	Ri-Ww8
	    2.5
	–14ns (111)
	  23* (37)
	    203

	
	
	  1357 (15)
	      0-148
	          1
	C-Ww8
	    2.1
	    2ns (74)
	    9ns (111)
	

	
	
	  1607 (15)
	      0-148
	          1
	F-Ww8
	    2.1
	–12* (148)
	  16* (37)
	

	
	Aridisols (sicl)
	  1387 (25)
	      0-62
	          1
	Ww8
	    3.5
	    1ns (12, 25, 62)
	    4ns (50)
	    204

	
	Aridisols (sicl)
	  1257 (25)
	      0-199
	          1
	Ww8
	    3.6
	  11ns (33)
	  29** (133-199)
	    205

	
	Aridisols (sicl)
	  2247
	      0-166
	          1
	C8
	    3.9
	    3ns (124)
	    6ns (42)
	    206

	  Turkey
	Vertisols (c)
	  560-7507
	      0-199
	          2
	Ct
	    2.6
	  12* (66)
	  27* (133)
	    207

	  Vietnam
	Ultisols
	      87 (20)
	      0-133
	          9
	Cs
	    2.8
	454* (33)
	546* (133)
	    208

	Australasia
	
	
	
	
	
	
	
	
	

	  Australia
	Entisols (s)
	    287 (10)
	      0-75
	          3
	Nlu
	    1.5
	  –9ns (50, 75)
	  –7ns (12)
	    209

	
	Alfisols4,
  Entisols5,
  Inceptisols1 (s)
	    19-377 (10)
	      0-60
	        10
	Cn
	    1.(2)
	  25* (15)
	   51* (60)
	    210

	  Mauke
	Ultisols (cl)
	  NR
	      0-132
	          1
	Pn
	    1.2
	–16* (132)
	–16* (132)
	    211


*,**,***Significant at ( = 0.05, 0.01, and 0.001,  respectively. is, inconsistently significant; ns, not significant.

1
Surface texture designated parenthetically as c (clay), cl (clay loam), fs (fine sand), fsl (fine sandy loam), gl (gravelly loam), l (loam), lcs (loamy coarse sand), lfs (loamy fine sand), ls (loamy sand), s (sand), scl (sandy clay loam), si (silt), sic (silty clay), sicl (silty clay loam), sil (silt loam), and sl (sandy loam). Subscripted values indicate the number of soils studied that represent a specific order.

2
Air-dried data reported. Values in parentheses indicate sampling depth in cm. NR, not reported.

3
Values take into account the number of genotypes studied and/or the use of multiple tillage systems.

4
A, alfalfa (Medicago sativa L.); Acl, arrowleaf clover (Trifolium vesiculosum Savi); Ar, annual ryegrass (Lolium multiflorum Lam.); B, barley (Hordeum vulgare L.); Bc, berseem clover (Trifolium alexandrinum L.); Bg, bermudagrass (Cynodon dactylon L. Pers.); Bt, birdsfoot trefoil (Lotus corniculatus L.); C, corn (Zea mays L.); Cew, winter cereal; Cn, canola (Brassica napus and campestris); Cp, cowpea (Vigna unguiculata L.); Cs, cassava (Manihot esculenta); Ct, cotton (Gossypium  hirsutum L.); Cv, cover crop; Db, dry bean; F, fallow; Fb, faba bean (Vicia faba L.);  Fg, forage grass; Fl, flax (Linum usitatissum L.); Gn, groundnut (Arachis hypogoea L.); H, hay; J, jute (Corchorus capsularis L.); Kbg, Kentucky bluegrass (Poa pratensis L.); Mc, mixed cropping; Nlu, narrow-leafed lupine (Lupinus angustifolius L.); O, oat (Avena sativa L.); Og, orchardgrass (Dactylis glomerata L.); P, pea (Pisum sativum L.); Pm, pearl millet (Pennisetum glaucum L.); Pn, peanut (Arachis hypogaea L.); Po, potato (Solanum tuberosum L.); Pr, perennial ryegrass (Lolium perenne L.); R, rape (Brassica napus L.); Ra, radish (Raphanus sativus L.); Rc, reed canarygrass (Phalaris arundinacea L.); Rcl, red clover (Trifolium pratense L.); Ri, rice (Oryza sativa L.); S, soybean (Glycine max L. Merr.); Sa, safflower (Carthamus tinctorius L.); SAg, St. Augustine grass [Stenotaphrum secundatum (Walter) O. Kuntze (Chen)]; Sb, sugarbeet (Beta vulgaris L.); Sbg, smooth bromegrass (Bromus inermis Leyss.); Sc, sugarcane (Saccharum officinarum L.); Sg, small grain; Sp, sweet potato (Ipomoea batatas L.); Sr, sorghum (Sorghum bicolor L. Moench); Ss, sorghum ( sudangrass (Sorghum sudanense Piper) hybrid; Su, sunflower (Helianthus annus L.); T, timothy (Phleum pratense L.); Tf, tall fescue (Festuca arundinacea Schreb.); To, tomato (Lycopersicum esculentum L.); Vg, vegetables; Wc, white clover (Trifolium repens L).; Wd, durum wheat (Triticum turgidum L.); Ws, spring wheat (Triticum aestivum L.); Ww, winter wheat (Triticum aestivum L.). Underscoring indicates the crop(s) studied for K response. A subscripted ic indicates intercropping.

5
Data for legumes were obtained from fertilization with P but not K, while data for nonlegumes were obtained from fertilization with N or N and P but not K. Parentheses indicate digital uncertainty in estimating data reported in figures. When otherwise reported, grain yields were adjusted to market-standard moisture content.

6
Estimated as 100 ( (fertilized yield ‒ unfertilized yield)/unfertilized yield. Values in parentheses indicate the rate of K application in kg ha-1 yr-1. Application of N or N and P was constant throughout the range of K rates cited.

7
Values expressed as mg kg-1.

8
Aboveground residues removed.

9
Yield when the lowest K rate was applied with N or N and P.
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Table S5. Survey of peer-reviewed and university publications concerning the effect of KCl fertilization on the quality of selected food, feed, and fiber crops in studies.

	
	
	Study
	Site-years
	Soil
	
	Net effect on
	

	Crop(s)1
	Study location(s)
	period2
	studied3
	type4
	Parameter of K response
	crop quality
	Reference

	
	
	
	
	
	
	
	

	Grain crops
	
	
	
	
	
	
	

	Barley
	Alberta
	1989-1998
	     115
	  NR
	root rot infestation
	    none
	                  1

	
	
	2001-2003
	       14
	  l-cl
	grain protein content
	    none
	                  2

	
	Australia
	2003
	         1
	  s
	powdery mildew severity
	    positive
	                  3

	
	Manitoba
	1987-1990
	         8
	  fsl, sic
	root rot
	    none
	                  4

	
	
	1990-1992
	         6
	  fsl, cl
	Cd content
	    negative
	                  5

	
	North Dakota
	1964-1967
	       13
	  sl-sicl
	grain protein content
	    none
	                  6

	
	
	1983
	         5
	  l
	root rot induced by high N
	    positive
	                  7

	
	
	1984
	         6
	  l
	root rot induced by high N
	    positive
	                  8

	
	
	1986
	         6
	  l
	root rot induced by high N
	    none
	                  9

	Barley, wheat
	Saskatchewan
	1987-1989
	       14
	  l-c
	root rot
	    positive
	                10

	Corn
	Croatia
	2004-2006
	         3
	  NR
	grain oil and crude protein content
	    none
	                11

	
	
	
	
	
	crude fiber content of grain and cob,
  bioenergy value
	    negative
	

	
	Illinois
	1968
	         3
	  NR
	oil content
	    positive
	                12

	
	
	1985-1986
	       10
	  sil
	leaf Ca and Mg content
	    negative
	                13

	
	Mississippi
	2000-2001
	         2
	  sicl
	Ca and Mg content
	    none
	                14

	
	New Jersey
	1994-1995
	         2
	  sl
	stalk rot induced by high N
	    positive
	                15

	
	New York
	1956
	         1
	  NR
	stalk rot induced by high N
	    positive
	                16

	
	North Carolina
	1948
	         2
	  fsl, sil
	lodging induced by high N
	    none
	                17

	
	
	1982-1983
	       10
	  ls
	Ca and Mg content
	    negative
	                18

	
	South Africa
	1957-1959
	         1
	  NR
	niacin and tryptophan content
	    negative
	                19

	
	Tennessee
	1951
	         1
	  fsl
	lodging induced by high N
	    positive
	                20

	
	
	1957
	       10
	  l
	Ca and Mg content
	    negative
	                21

	
	Wisconsin
	1962
	         1
	  sil
	lodging induced by high N
	    positive
	                22

	Oat
	South Dakota
	1986-1987
	       15
	  NR
	crown rust incidence
	    none
	                23

	
	
	
	
	
	lodging
	    variable
	

	Sorghum
	Kansas
	1995-1996
	         4
	  sil
	lodging induced by high N
	    positive
	                24

	Soybean
	Arkansas
	1995-1996
	         8
	  sil
	sudden death syndrome
	    none
	                25

	
	
	
	
	
	Cl‒ toxicity, southern blight
	    negative
	


	
	Delaware
	1974-1975
	       40
	  ls, sil
	gray seed mold, purple seed stain
	    none
	                26

	
	Georgia
	1981
	       30
	  s
	Cl‒ toxicity
	    negative
	                27

	
	Illinois
	2007-2009
	         3
	  sil
	leaf N and Mg content
	    negative
	                28

	
	India
	1967
	         2
	  c
	seed oil and protein content
	    none
	                29

	
	Iowa
	1995-2001
	       25
	  l-cl
	seed oil and protein content
	    none
	                30

	
	Madagascar
	1976-1981
	         5
	  sl
	seed protein and fatty acid content
	    negative
	                31

	
	Missouri
	1982-1984
	         9
	  sil
	cyst nematode infestation
	    none
	                32

	
	North Carolina
	1943
	         3
	  fsl
	seed protein content
	    negative
	                33

	
	Quebec
	2002-2003
	         4
	  sl-scl
	seed oil, protein, and isoflavone content
	    none
	                34

	
	Virginia
	1971-1973
	         3
	  cl
	seed oil content
	    none
	                35

	
	
	1974-1975
	         2
	  cl
	nodulation
	    positive
	                36

	
	Wisconsin
	1927
	         1
	  sl
	nodulation
	    negative
	                37

	Wheat
	Georgia
	1978
	         1
	  sl
	glume blotch incidence
	    none
	                38

	
	Hungary
	1977-1979
	         3
	  NR
	powdery mildew incidence
	    none
	                39

	
	India
	1966-1967
	         1
	  NR
	brown rust incidence
	    none
	                40

	
	Louisiana
	1981-1984
	         3
	  c
	grain protein, leaf rust, and powdery mildew
	    none
	                41

	
	Minnesota
	1986-1989
	         5
	  l-sic
	grain protein content, root rot
	    none
	                42

	
	Nepal
	2000-2002
	         4
	  l
	spot blotch severity
	    positive
	                43

	
	North Dakota
	1997
	     124
	  NR
	Cd content
	    negative
	                44

	
	Pakistan
	1956-1957
	         5
	  NR
	lodging induced by high N
	    positive
	                45

	
	
	1980-1981
	         3
	  cl
	grain content of crude protein
	    positive
	                46

	
	Saskatchewan
	2002-2004
	         3
	  c
	test weight, protein content,
  disease incidence
	    none
	                47

	Fiber crops
	
	
	
	
	
	
	

	Cotton
	Alabama
	1960-1961
	         2
	  sl
	micronaire
	    positive
	                48

	
	Brazil
	2001-2003
	         3
	  cl
	micronaire
	    positive
	                49

	
	California
	1986-1987
	         3
	  sl
	verticillium wilt severity
	    none
	                50

	
	
	1985-1987
	         4
	  sl
	micronaire
	    positive
	                51

	
	Egypt
	2003-2004
	         2
	  sicl
	lint percentage
	    none
	                52

	
	Georgia
	1961
	         1
	  ls
	fiber length, strength, and fineness
	    none
	                53

	
	India
	1968-1969
	         1
	  sl
	oilseed content of protein and fat
	    none
	                54

	
	Mississippi
	1986-1988
	         3
	  fsl
	verticillium wilt severity, nematode
  infestation
	    positive
	                55

	
	
	
	
	
	micronaire
	    none
	

	
	
	1991-1992
	       16
	  fsl
	micronaire
	    positive
	                56

	
	
	1993-1994
	         8
	  fsl
	lint percentage
	    positive
	                57

	
	
	1995-1997
	       11
	  fsl
	micronaire
	    none
	                58

	
	
	1999-2001
	       27
	  fsl
	nematode infestation
	    negative
	                59

	
	Turkey
	1999-2000
	         2
	  c
	micronaire
	    none
	                60

	Forage crops
	
	
	
	
	
	
	

	Alfalfa
	Illinois
	1982-1985
	         4
	  sil
	Ca and Mg content
	    negative
	                61

	
	Minnesota
	1978-1981
	         3
	  sl
	Ca and Mg content
	    negative
	                62

	
	Wisconsin
	1970-1972
	         3
	  sil
	Ca and Mg content
	    negative
	                63

	
	
	1970-1972
	         3
	  sil
	Cl‒ toxicity
	    negative
	                64

	
	
	1972-1973
	         2
	  sil
	Ca and Mg content
	    negative
	                65

	
	
	1998-2001
	       11
	  ls-sil
	Ca and Mg content
	    negative
	                66

	Bermudagrass
	Texas
	1969-1976
	         1
	  fsl
	Ca and Mg content
	    negative
	                67

	Mixed grass-clover
	Australia
	1966-1971
	         4
	  NR
	incidence of grass tetany
	    negative
	                68

	Red clover
	Wisconsin
	1974
	         1
	  sil
	Ca and Mg content
	    negative
	                69

	Ryegrass
	England
	1960-1968
	         2
	  NR
	Mg content
	    negative
	                70

	Smooth bromegrass
	Iowa
	1970-1972
	         3
	  l
	Ca and Mg content
	    negative
	                71

	Sorghum (
  sudangrass
	New York
	2002-2003
	         2
	  sil
	Ca and Mg and crude protein content,
  milk production
	    negative
	                72

	Subterranean
  clover-ryegrass
	Australia
	1968-1973
	       27
	  s-l
	Mg content
	    negative
	                73

	Tall fescue
	Alabama
	1979
	         2
	  fsl, sil
	Mg content
	    negative
	                74

	
	West Virginia
	1971-1975
	       32
	  sicl
	Ca and Mg content
	    negative
	                75

	Tall fescue, 
  white clover
	Alabama
	1979
	         2
	  fsl, sil
	Mg content
	    negative
	                74

	Oilseed crops
	
	
	
	
	
	
	

	Peanut
	Alabama
	1967-1968
	       11
	  ls
	kernel grade
	    none
	                76

	
	Alabama
	1973-1986
	       39
	  ls-sl
	kernel grade
	    none
	                77

	
	Georgia
	1964-1966
	         6
	  fs
	kernel grade, damage-free kernels
	    none
	                78

	Rape
	Australia
	1993-2003
	       53
	  ps
	seed oil content
	    none
	                79

	
	
	1999-2003
	       10
	  ps
	seed oil and protein content
	    none
	                80

	
	Bangladesh
	1978-1980
	         6
	  NR
	seed oil content
	    negative
	                81

	
	India
	1969-1970
	         1
	  sl
	seed protein and oil content
	    negative
	                82

	Safflower
	Bangladesh
	1973-1974
	         1
	  scl
	seed protein content
	    negative
	                83

	
	
	
	
	
	seed oil content
	    positive
	

	Sunflower
	Minnesota,
  North Dakota
	NR
	       22
	  fsl-sic
	Cd content
	    negative
	                84

	Sugar crops
	
	
	
	
	
	
	

	Sugarbeet
	Colorado
	1977
	         5
	  sil-sic
	sucrose content
	    none
	                85

	
	England
	1959-1962
	       42
	  NR
	sucrose content, juice purity
	    none
	                86

	
	
	1964-1965
	       11
	  p
	sucrose content
	    none
	                87

	
	
	1966-1969
	       18
	  l-c, p
	sucrose content, juice purity
	    none
	                88

	
	Michigan
	1965-1966
	         3
	  l-cl
	sucrose content
	    none
	                89

	Sugarcane
	Bangladesh
	1983-1985
	         2
	  scl
	sucrose content
	    none
	                90

	
	Bangladesh
	1986-1987
	         1
	  sl
	sucrose yield
	    none
	                91

	
	Brazil
	2006
	         1
	  scl
	sucrose content
	    none
	                92

	
	Florida
	1970-1972
	         2
	  m
	sucrose content
	    none
	                93

	
	
	1978
	         1
	  m
	sucrose content
	    negative
	                94

	
	India
	1989-1992
	         3
	  sl
	sucrose yield
	    positive
	                95

	
	Trinidad
	1973
	         5
	  scl-c
	sucrose content
	    none
	                96

	Tuber crops
	
	
	
	
	
	
	

	Potato
	Australia
	1982-1984
	       30
	  NR
	specific gravity
	    negative
	                97

	
	
	1985-1986
	         8
	  NR
	specific gravity, chip color
	    negative
	                98

	
	
	1992-1993
	         6
	  sl-c
	Cd content
	    negative
	                99

	
	
	1991-1992
	         5
	  s-l
	Cd content
	    negative
	              100

	
	Cuba
	1972-1975
	         8
	  NR
	starch content
	    negative
	              101

	
	Denmark
	1970-1974
	       24
	  s
	dry matter content
	    negative
	              102

	
	England
	1955-1961
	       19
	  s-l, p
	dry matter content
	    negative
	              103

	
	
	1989-1999
	       33
	  s-c
	dry matter content
	    negative
	              104

	
	Idaho
	NR
	       12
	  NR
	blackspot bruising
	    none
	              105

	
	
	1970-1976
	         4
	  ls
	specific gravity
	    negative
	              106

	
	
	NR
	         4
	  gl
	specific gravity
	    negative
	              107

	
	India
	1972-1974
	         4
	  ls, sl
	dry matter and starch content
	    none
	              108

	
	
	2001-2002
	         4
	  sl
	dry matter content, specific gravity,
  chip color
	    negative
	              109

	
	
	2000-2001
	         4
	  sl
	tuber weight
	    positive
	              110

	
	Indiana
	1959-1960
	         2
	  sl
	specific gravity, Ca and Mg content
	    negative
	              111

	
	
	
	
	
	chip color
	    positive
	

	
	Indiana, Michigan
	1950-1952
	         6
	  m
	starch content
	    negative
	              112

	
	Ireland
	1961-1966
	       27
	  NR
	dry matter content
	    negative
	              113

	
	Macedonia
	1995-1996
	         2
	  NR
	starch content
	    none
	              114

	
	Maine
	1942-1943
	         2
	  NR
	starch content
	    negative
	              115

	
	
	1946
	         3
	  NR
	dry matter content
	    negative
	              116

	
	
	1955-1958
	       56
	  NR
	specific gravity
	    negative
	              117

	
	New York
	1961
	         1
	  sil
	specific gravity
	    negative
	              118

	
	
	NR
	         2
	  NR
	discoloration, lipid content
	    positive
	              119

	
	Northern Ireland
	1949
	         1
	  l
	flavor, texture, color
	    negative
	              120

	
	Ontario
	1957-1960
	         9
	  ls-sil
	specific gravity
	    negative
	              121

	
	Pennsylvania
	1951-1954
	         6
	  NR
	specific gravity
	    negative
	              122

	
	Quebec
	1955-1962
	         8
	  gl
	specific gravity
	    negative
	              123

	
	Pennsylvania
	1953-1954
	         5
	  sl-sil
	specific gravity
	    negative
	              124

	
	Poland
	1976-1978
	         6
	  NR
	dry matter, N, P, and ascorbic acid
  content
	    negative
	              125

	
	Prince Edward Island
	1956-1964
	         3
	  sl
	starch content
	    negative
	              126

	
	
	NR
	         1
	  sl
	specific gravity
	    negative
	              127

	
	Saskatchewan
	1965-1967
	         6
	  l, c
	specific gravity
	    negative
	              128

	
	Scotland
	1959-1962
	       11
	  l
	specific gravity
	    negative
	              129

	
	Sweden
	1961-1963
	       25
	  NR
	flavor
	    none
	              130

	
	
	1964-1967
	       68
	  sl-l
	dry matter content
	    negative
	              131

	
	Utah
	1988-1989
	         2
	  sil
	specific gravity
	    negative
	              132

	
	Washington
	1967-1968
	       11
	  NR
	specific gravity
	    negative
	              133

	
	
	
	
	
	chip color
	    none
	

	
	
	1980-1983
	         4
	  s, ls
	specific gravity
	    negative
	              134

	
	
	1997-1999
	         3
	  fs
	specific gravity, white mold severity
	    none
	              135

	
	
	
	
	
	percent marketable yield
	    negative
	

	
	Wisconsin
	1956-1959
	         8
	  s-l
	specific gravity
	    negative
	              136

	
	
	1992-1995
	       11
	  ls-sil
	specific gravity
	    negative
	              137

	Sweet potato
	Louisiana
	1968-1975
	       13
	  sil
	dry matter and protein content,
  firmness
	    negative
	              138

	
	North Carolina
	1976-1978
	         3
	  NR
	storage weight loss
	    none
	              139


1
Latin names for crops not included in Table 4: ryegrass, Lolium perenne L. and Lolium rigidum Gaudin; sorghum ×sudangrass hybrid, Sorghum sudanense Piper; subterranean clover, Trifolium subterranean L; sunflower, Helianthus annus L.; sweet potato, Ipomoea batatas L.
2
NR, not reported.

3
Values take into account number of genotypes studied.

4
Abbreviations: c (clay), cl (clay loam), fs (fine sand), fsl (fine sandy loam), gl (gravelly loam), l (loam), lfs (loamy fine sand), ls (loamy sand), m (muck), p (peat), ps (predominately sandy), s (sand), scl (sandy clay loam) sic (silty clay), sicl (silty clay loam), sil (silt loam), sl (sandy loam). NR, not reported.
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