








unusable. Switchgrass is not wel1 adapted to the sprayfield environment unless it is used
in a niche type system for winter grazing. Marshhay cordgrass, ranked on the bottom end
of forage production and nutrient uptake, and is not wel1 adapted to the sprayfield
environment either.

Al1 ofthe species used in this study except Mott required regular applications of
herbicides to control weeds. Once established, Mott required no weed control. Its dense
canopy successful1y shaded out most weed competition. Concerning continuous use of
fields for effluent application, winter rye could be interseeded into several of the species
used in this study to provide year round water use. However, it would be difficult to
interseed into Mott because of the dense canopy.
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APPENDIX A

Table 9. Pounds per acre ofP, K, Ca andMg in 6" of soil at low medium and high
levels. Ranked according to plant availability in terms of pounds per acre (Mehlich,
1981).

Cation Low Medium High
Ibs/ac

p 0-30 31-60 61+
K 0-70 71-120 120-250
Ca 0-800 801-1600 1600+
Mg 0-30 30-60 61+

Table 10. Soil pH, and Ibs.lac. nitrogen, phosphorous and potassium per sampled
depth from samples taken at the Belleview sprayfield in 1993, 1994 and 1996.

Depth pH NH4 N03 P K
(inches) (Ib/ac) (Ib/ac) (Ib/ac) (Ib/ac)

1993 Samples 0-4 4.4 1.2 5 49 55
4-12 4.3 0.0 7 20 22

24-30 4.4 0.0 7 12 17
1994 Samples 0-4 4.8 0.0 13 109 46

4-12 4.8 10.8 0 184 63
24-30 4.9 3.9 0 14 23

1996 Samples 0-6 4.4 0.1 12 97 28
(Avg. of6 plots) 6-12 4.5 0.0 12 77 23

12-24 4.3 0.8 24 135 37
24-36 4.2 1.4 24 154 46
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Fe
(Ibs/ac)

Table 11. Average pounds per acre of Ca, Mg, Na and Fe per sampled depth from
soil samples taken at the Belleview sprayfield in 1993, 1994 and 1996.

Depth Ca Mg Na
(inches) (Ibs/ac) (Ibs/ac) (Ibs/ac)

1993 Samples

1994 Samples

1996 Samples
(Avg. 0[6 plots)

0-4 382 77 16
4-12 201 26 16

24-30 117 16 16
0-4 963 145 75
4-12 820 109 49

24-30 294 53 29
0-6 181 21 20
6-12 121 16 19

12-24 108 22 36
24-36 231 32 38

30
19
18
13
19
14

110
116
238
198

Table 12. Average pounds per acre of Aluminum, Boron, Copper and Zn per
sampled depth from soil samples taken at the Belleview sprayfield in 1993, 1994 and
1996.

Depth (inches) AI B Cu Zn
(Ibs/ac) (Ibs/ac) (Ibs/ac) (Ibs/ac)

1993 Samples 0-4 417 0.10 0.84 2.70
4-12 449 0.06 0.36 1.76

24-30 305 0.04 0.20 0.80
1994 Samples 0-4 412 0.92 0.52 2.66

4-12 552 0.58 0.84 1.32
24-30 322 0.28 0.46 0.24

1996 Samples 0-6 1153 1.34 1.67 0.94
(Avg. 0[6 plots) 6-12 1124 0.83 1.37 0.57

12-24 2142 1.62 2.06 0.58
24-36 1976 1.38 0.90 1.29
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Table 13. Soil pH, per sampled depth. Numbers are averages of 4 reps per depth,
taken at the Belleview sprayfield in 1997,1998 and 1999.

pH
Species

Mott

Bermuda

Limpograss

Bahia

Peanut

Gama

Alamo

Defuniak

Sharp

Depth
0-6 .
6-12

12-24
24-36
0-6
6-12

12-24
24-36
0-6
6-12

12-24
24-36
0-6
6-12

12-24
24-36

0-6
6-12

12-24
24-36
0-6
6-12

12-24
24-36
0-6
6-12

12-24
24-36
0-6
6-12

12-24
24-36
0-6
6-12

12-24
24-36
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1997
4.9
4.4
4.3
4.2
4.9
4.5
4.3
4.5
4.8

4.3
4.2
4.2
5.1
4.7
4.4
4.4
5.0
4.5
4.6
4.3
5.0
4.4
4.2
4.4
5.1
4.5
4.3
4.4
4.8
4.3
4.5
4.6
5.2
4.5
4.4
4.4

1998
5.6
4.8

4.4
4.2
5.6
5.0
4.7
4.6
5.5
4.7
4.4
4.4
5.5
4.8

4.6
4.3
5.1
5.0
4.4
4.2
5.6
4.5
4.3
4.2
5.3
4.8

4.8
4.2
5.1
4.9
4.5
4.3
5.5
4.6
4.6
4.4

1999
5.8
5.3
5.2
4.6
5.9
5.6
5.3
5.2
5.7
5.4
5.2
5.1
5.8
5.5
5.4
5.2
5.9
5.4
5.2
4.8

5.5
5.4
4.8
4.9
5.6
5.3
5.1
4.7
5.5
5.7
5.4
5.0
5.8
5.5
5.1
5.1



Table 14. Soillbs.lac. of NO) per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfield in 1997, 1998 and 1999.

NO) (Ibs.lac.) in 1997
Depth Mott Bermuda Limpo Peanut , Bahia Gama Alamo Defuniak Sharp

0-6 13 12 12 13 12 13 12 12 13
6-12 12 12 12 13 13 12 12 12 12

12-24 24 24 24 24 25 24 24 23 24
24-36 26 24 24 24 24 25 24 25 23

NO) (Ibs.lac.) in 1998

0-6 19 21 18 20 19 18 21 18 20
6-12 19 20 19 20 17 19 18 22 21

12-24 37 38 37 32 37 39 38 39 39
24-36 39 39 38 38 37 42 43 43 40

NO) (Ibs.lac.) in 1999
0-6 5 4 5 4 4 5 5 3 4
6-12 4 4 4 3 5 4 4 4 4

12-24 8 8 9 7 12 8 7 8 6
24-36 13 9 9 8 7 7 7 8 7

Table 15. Soillbs.lac. of P per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfie1d in 1997, 1998 and 1999.

P (lbs.lac.) in 1997
Depth Mort Bermuda Limpo Peanut Bahia Gama Alamo Defuniak Sharp

0-6 209 212 231 266 222 194 212 228 212
6-12 79 152 125 164 131 123 98 95 99

12-24 133 139 117 167 136 127 165 124 129
24-36 113 156 141 144 134 132 136 132 129

P (lbs.zac.) in 1998
0-6 132 165 147 101 120 136 93 153 131
6-12 44 109 47 107 69 24 54 51 31

12-24 34 98 60 77 90 40 41 56 36
24-36 52 69 50 51 39 45 47 40 34

P (Ibs.lac.) in 1999
0-6 110 194 153 258 133 89 161 70 94
6-12 74 98 74 105 137 91 53 163 71

12-24 91 143 75 220 129 102 266 366 206
24-36 72 80 64 66 107 140 145 267 212
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Table 16. Soillbs.lac. of K per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfield in 1997, 1998 and 1999.

K (lbs.zac.) in 1997
Depth Mott Bermuda Limpo Peanut Bahia Gama Alamo Defuniak Sharp

0-6 74 77 82 51 71 74 54 60 54
6-12 35 56 27 33 39 23 30 28 34

12-24 13 51 48 42 64 40 40 41 53
24-36 18 47 45 34 48 39 24 38 48

K (Ibs./ac.) in 1998
0-6 57 46 104 83 59 84 37 52 61
6-12 43 49 23 28 38 30 35 47 35

12-24 31 66 69 23 64 28 70 82 86
24-36 91 66 75 44 50 45 49 50 44

K (Ibs.lac.) in 1999
0-6 72 66 62 86 66 55 60 46 39
6-12 59 51 47 50 50 58 26 70 42

12-24 108 104 99 119 112 81 72 113 100
24-36 61 III 59 67 73 84 91 79 125

Table 17. Soillbs.lac. of Ca per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfield in 1997, 1998 and 1999.

Ca (Ibs.lac.) in 1997
Depth Mott Bermuda Limpo Peanut Bahia Gama Alamo Defuniak Sharp

0-6 806 652 875 776 763 735 681 723 651
6-12 227 293 214 300 287 268 161 175 174

12-24 150 109 155 242 275 148 117 142 162
24-36 102 121 158 126 187 127 93 125 108

Ca (Ibs.lac.) in 1998
0-6 864 924 906 321 705 880 642 843 799
6-12 270 468 249 430 228 142 245 167 167

12-24 62 289 118 91 171 52 236 111 140
24-36 38 79 70 37 40 45 40 41 54

Ca (Ibs.lac.) in 1999
0-6 829 1401 914 915 664 606 787 324 476
6-12 469 557 501 364 845 645 262 767 345

12-24 532 839 436 909 696 650 1251 1224 945
24-36 191 402 312 218 550 681 683 783 1175
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Table 18. Soillbs.lac. of Mg per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfield in 1997, 1998 and 1999.

Mg (Ibs.lac.) in 1997

Depth Mott Bermuda Limpo Peanut, Bahia Gama Alamo Defuniak Sharp
0-6 107 76 110 94 91 107 95 85 82
6-12 29 36 24 38 32 37 21 22 21

12-24 27 23 28 42 46 33 25 26 32
24-36 23 23 32 25 36 27 23 25 24

Mg (Ibs.lac.) in 1998

0-6 111 95 109 46 79 108 70 88 85
6-12 43 62 39 50 32 25 31 25 25

12-24 31 56 34 27 44 25 51 33 35
24-36 21 30 25 16 23 23 19 25 25

Mg (Ibs.lac.) in 1999

0-6 53 55 55 56 40 35 46 22 31
6-12 33 32 32 23 50 38 17 41 22

12-24 44 54 35 64 49 48 66 67 58
24-36 22 33 33 20 44 51 42 49 70

Table 19. Soillbs.lac. of Fe per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfield in 1997, 1998 and 1999.

Fe (Ibs.lac.) in 1997
Depth Mott Bermuda Limpo Peanut Bahia Gama Alamo Defuniak Sharp

0-6 115 110 133 137 118 119 115 113 102
6-12 90 117 126 121 106 110 109 97 90

12-24 251 281 229 259 230 266 244 251 227
24-36 258 288 296 250 276 283 246 257 241

Fe (Ibs.lac.) in 1998

0-6 83 72 95 74 69 131 77 74 70
6-12 76 108 82 84 66 72 67 61 55

12-24 189 232 222 183 189 188 150 176 134
24-36 228 461 222 175 181 205 161 171 157

Fe (Ibs.lac.) in 1999

0-6 93 113 86 137 95 90 97 105 84
6-12 89 97 89 122 97 96 70 128 101

12-24 178 196 192 205 196 195 201 238 194
24-36 203 200 212 185 184 201 196 238 175
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Table 20. Soillbs.lac. ofB per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfield in 1997, 1998 and 1999.

B (Ibs.lac.) in 1997

Depth Mott Bermuda Limpo Peanut, Bahia Gama Alamo Defuniak Sharp
0-6 0.63 0.54 2.28 0.52 0.94 0.75 1.01 2.25 0.53
6-12 0.39 0.45 0.73 0.38 0.38 0.32 0.38 0.49 0.27

12-24 0.71 0.60 0.79 0.58 0.67 0.89 0.62 0.66 0.46,

24-36 0.49 1.21 0.87 0.48 0.69 0.55 0.38 0.62 0.44
B (Ibs./ac.) in 1998

0-6 0.26 0.22 0.59 0.20 1.96 0.35 0.86 0.30 0.36
6-12 0.06 0.96 0.28 0.21 0.42 0.19 0.58 0.15 0.21

12-24 0.18 0.53 0.27 0.27 0.64 0.37 0.65 0.31 0.36
24-36 0.13 0.44 0.23 0.23 0.54 0.29 0.60 0.23 0.50

B (Ibs.lac.) in 1999
0-6 0.45 0.48 0.38 0.44 1.54 0.34 0.46 0.32 0.25
6-12 0.33 0.33 0.27 0.31 0.48 0.41 0.28 0.36 0.30

12-24 0.61 0.62 0.51 0.55 0.69 0.62 0.72 0.70 0.52
24-36 0.56 1.62 0.63 0.40 1.28 0.59 0.47 0.61 0.78

Table 21. Soillbs.lac. of Cu per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfield in 1997, 1998 and 1999.

Cu (Ibs.lac.) in 1997
Depth Mott Bermuda Limpo Peanut Bahia Gama Alamo Defuniak Sharp

0-6 0.78 0.57 0.79 0.92 0.85 0.76 0.65 0.83 0.95
6-12 0.59 0.42 0.56 1.00 0.63 0.55 0.54 0.37 1.14

12-24 0.45 0.52 0.65 0.58 0.62 0,53 0.53 0.57 0.69
24-36 0.42 0.32 0.29 0.40 0.54 0.39 0.42 0.34 0.50

Cu (Ibs.lac.) in 1998
0-6 0.41 0.34 0.54 0.32 0.53 0.46 0.51 0.44 0.43
6-12 0.28 0.38 0.23 0.42 0.32 0.20 0.28 0.56 0.19

12-24 0.63 0.36 0.45 0.51 0.56 0.45 0.61 0.53 0.48
24-36 0.41 0.68 0.28 0.26 0.28 0.20 0.44 0.22 0.27

Cu (Ibs.lac.) in 1999

0-6 0.10 0.27 0.18 0.28 0.27 0.23 0.82 0.25 0.07
6-12 0.14 0.21 0.16 0.09 0.30 0.23 0.27 0.52 0.08

12-24 0.29 0.55 0.00 0.25 0.24 0.17 0.21 2.13 0.28
24-36 0.38 0.18 0.11 0.28 0.17 0.49 0.30 1.04 0.33
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Table 22. Soillbs.lac. of Zn per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfield in 1997, 1998 and 1999.

Zn (Ibs.lae.) in 1997

Depth Mort Bermuda Limpo Peanut, Bahia Gama Alamo Defuniak Sharp

0-6 2.92 2.51 3.32 2.96 3.10 2,76 2,52 2.67 2.86
6-12 0.90 1.09 1.13 1.40 0.86 1.01 0,69 1.08 1.00

12-24 0.37 0.49 0.53 1.03 0.77 0,33 0.41 0.52 0.74
24-36 0.38 0.43 0.35 0.40 0.59 0.37 0.53 0.54 0.35

Zn (Ibs.lae.) in 1998

0-6 1.57 1.28 1.59 0.71 1.05 1.14 1.27 1.71 1.72
6-12 0.56 0.60 0.42 0.85 0.38 0.29 0.42 0.39 0.32

12-24 0.27 0.55 0.26 0.29 0.38 0.28 0.33 0.38 0.27
24-36 0.25 0.38 0.25 0.21 0.30 0.24 0.32 0.32 0.26

Zn (Ibs.lac.) in 1999

0-6 1.49 1.44 1.42 1.86 1.36 1.13 1.54 0.54 0.87
6-12 0.97 0.79 0.98 0.87 1.42 1.34 0.59 1.66 0.83

12-24 1.28 1.18 0.70 2.31 1.17 0.93 2.46 3.09 1.14
24-36 0.48 0.74 0.59 0.75 0.80 1.04 1.08 2.32 1.84

Table 23. Soillbs.lac. ofNa per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfield in 1997, 1998 and 1999.

Na (Ibs.lae.) in 1997

Depth Mort Bermuda Limpo Peanut Bahia Gama Alamo Defuniak Sharp

0-6 78 46 64 67 67 92 60 59 55
6-12 57 38 39 48 43 64 37 36 30

12-24 74 44 50 53 64 68 48 52 48
24-36 59 40 54 47 53 62 41 47 46

Na (lbs.rae.) in 1998

0-6 21 17 36 22 22 69 28 21 25
6-12 30 26 28 18 30 42 26 28 26

12-24 42 36 46 37 54 53 41 47 41
24-36 39 36 39 29 38 50 38 49 44

Na (Ibs.lac.) in 1999
0-6 42 50 53 52 45 41 47 39 37
6-12 39 39 41 39 45 42 27 45 35

12-24 70 76 71 71 67 68 73 84 75
24-36 50 60 66 50 65 65 62 73 80
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Table 24. Soillbs.lac. of AI per sampled depth. Numbers are averages of 4 reps
taken at the Belleview sprayfield in 1997, 1998 and 1999.

AI (lbs.lac.) in 1997
Depth Mott Bermuda Limpo Peanut, Bahia Gama Alamo Defuniak Sharp

0-6 956 875 1136 1131 1052 1050 1069 1031 950
6-12 1120 1199 1308 1256 1148 1179 1262 1106 1027

12-24 2298 2325 2175 2115 2258 2351 2300 2269 2034
24-36 2162 2379 2624 2067 2304 2493 2114 2213 2124

AI(Ibs.lac.) in 1998
0-6 698 645 841 683 547 645 598 636 530
6-12 915 1085 898 701 699 851 756 660 576

12-24 1801 2013 2104 1669 1766 1774 1421 1627 1153
24-36 2036 1889 1974 1479 1537 1863 1501 1543 1297

AI (Ibs.lac.) in 1999
0-6 857 1005 909 1103 809 832 886 1097 833
6-12 967 974 982 1135 854 933 650 1039 893

12-24 1826 1896 1970 1871 1727 1915 1667 1846 1693
24-36 1894 1741 1966 1699 1658 1952 1840 2033 1622

Table 25. SoilP, K, Ca and Mg in 1999 expressed as a percent of 1996 levels.

Depth Mott Bermuda Limpo Peanut Bahia Gama Alamo Defuniak Sharp
P as % of 1996 levels

0-6 113 198 157 264 136 92 165 72 97
6-12 96 127 96 136 177 118 68 210 91

12-24 67 106 56 163 95 75 197 270 152
24-36 47 52 42 43 69 90 94 173 137

K as % of 1996 levels
0-6 250 228 214 296 228 192 207 161 136
6-12 248 215 198 209 211 242 107 292 176

12-24 292 281 266 320 302 218 194 305 270
24-36 133 240 128 145 158 182 196 172 271

Ca as % ofl996 levels
0-6 459 775 506 506 367 335 435 179 263
6-12 387 459 414 301 697 533 217 633 285

12-24 492 776 403 841 644 601 1158 1133 874
24-36 83 174 135 94 238 295 296 339 508

Mg as % of 1996 levels
0-6 258 266 268 272 192 170 221 105 149
6-12 211 199 205 148 318 242 111 260 139

12-24 200 245 158 290 220 215 296 300 263
24-36 69 102 102 61 136 160 131 153 219
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Table 26. Soil Fe, B, Cu, Zn, Na, and Al in 1999 expressed as a percent of 1996
levels.

Depth Mott Bermuda Limpo Peanut Bahia Gama Alamo Defuniak Sharp
Fe as % of 1996 levels,

0-6 84 103 78 125 86 81 88 96 77
6-12 77 84 76 105 84 83 60 110 87

12-24 75 82 81 86 83 82 85 100 82
24-36 103 101 107 94 93 102 99 120 89

B as % of 1996 levels
0-6 34 36 29 33 115 25 35 24 18
6-12 40 39 32 37 58 49 33 43 36

12-24 38 38 31 34 43 38 45 43 32
24-36 41 117 46 29 93 43 34 44 57

Cu as % of1996 levels
0-6 6 16 11 16 16 14 49 15 4
6-12 10 15 12 6 22 16 20 38 6

12-24 14 27 0 12 12 8 10 103 14
24-36 42 20 12 31 19 54 34 115 36

Zn as % of1996 levels
0-6 158 152 150 197 144 119 163 58 93
6-12 169 137 171 151 247 234 102 290 145

12-24 219 202 121 397 202 160 422 530 196
24-36 37 57 45 58 62 80 83 179 142

Na as % of 1996 levels
0-6 206 245 260 253 218 201 230 190 183
6-12 206 207 220 206 238 225 144 239 186

12-24 195 214 198 198 186 189 203 234 209
24-36 130 157 172 130 170 170 162 192 211

AI as % of1996 levels
0-6 74 87 79 96 70 72 77 95 72
6-12 86 87 87 101 76 83 58 92 79

12-24 85 89 92 87 81 89 78 86 79
24-36 96 88 99 86 84 99 93 103 82

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on
the basis of race, COIOf, national origin, sex, religion, age, disability, political beliefs, sexual orientation, or
marital or family status. (Not all prohibited bases apply to all programs.) Persons with disabilities who
require alternative means for communication of program information (Braille, large print, audiotape, etc.)
should contact USDA's TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-W, Whitten
Building, 14" and Independence Avenue, SW, Washington, DC 20250-9410 or call (202) 720-5964 (voice
and TDD). USDA is an equal opportunity provider and employer.
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