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For my Mom and Dad 
Thanks for everything 
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Field Location Cultivated
acres

Cultivated 
Hectares Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

NW 12-11-20 W4 West half 80 32.34 alfalfa corn corn barley/rye 
grass

alfalfa alfalfa

NE 12-11-20 W4 West half 80 32.34 corn barley/alfalfa 
(silage) alfalfa alfalfa alfalfa corn

NE 12-11-20 W4 East half 80 32.34 alfalfa alfalfa alfalfa corn corn barley silage

NE 11-11-20 W4 North half 80 32.34 barley/alfalfa 
(silage) alfalfa alfalfa alfalfa alfalfa barley silage

SE 11-11-20 W4 West half 80 32.34 alfalfa barley silage barley silage barley/alfalfa 
(silage)

alfalfa alfalfa

SE 11-11-20 W4 East half 80 32.34 alfalfa wheat barley silage barley silage barley/alfalfa 
(silage)

alfalfa

SE 14-11-20 W4 Full 110 44.52 rye grass barley barley barley/rye 
grass

rye grass rye grass

SE 12-11-20 W4 Full 125 50.86 alfalfa barley silage barley/alfalfa 
(silage)

alfalfa alfalfa alfalfa

NE 1-11-20 W4 Full 90 36.42 alfalfa alfalfa barley silage corn corn alfalfa

Field Identifiers Crop Rotation

Table 3.2  Typical crop rotation for Schuld farms over a six year period, including field location, acres and hectares under 
cultivation, and crop type grown each year.
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Table 4.1  Nitrate-nitrogen levels in coarse textured site†

Manure Treatment (Mg ha-1)

Depth Year Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N
(cm) kg ha-1 kg ha-1 kg ha-1 kg ha-1 kg ha-1 kg ha-1

0-15 2001 1.7a 0.7 5 13.4a 3.0 5 24.1a 5.7 5 44.2a 9.0 5 68.4a 7.5 5 30.4 5.4 25
2004 8.7a 2.2 5 12.1a 2.0 5 18.2a 1.5 5 19.9b 4.1 4 34.6b 1.6 4 18.0 2.1 23

15-30 2001 1.1a 0.3 5 4.9a 1.0 5 6.6a 1.8 5 20.1a 6.6 5 21.2a 3.0 5 10.8 2.2 25
2004 4.8a 1.2 5 4.3a 1.5 5 5.2a 0.7 5 5.3b 1.4 4 11.0a 1.7 4 5.9 0.7 23

30-60 2001 2.4a 0.6 5 11.2a 3.7 5 14.8a 2.0 5 34.7a 14.8 4 61.5a 13.6 5 24.5 5.7 24
2004 3.6a 1.0 5 2.4a 0.8 5 5.3a 0.9 5 11.9a 5.0 5 27.9b 9.4 5 10.2 2.8 25

60-90 2001 2.5a 0.5 5 18.0a 6.2 5 20.5a 6.3 5 107.6a 37.4 5 92.2a 20.4 5 48.1 11.8 25
2004 2.4a 0.7 5 2.0a 0.5 5 3.0a 0.6 5 16.0b 10.3 5 19.3b 9.7 4 8.1 2.9 24

90-120 2001 2.2a 0.7 5 23.6a 9.3 5 44.4a 25.8 5 140.6a 43.3 5 108.3a 21.4 5 63.8 14.7 25
2004 1.5a 0.4 5 1.3a 0.3 4 2.0a 0.4 5 22.6b 10.8 5 18.7b 9.2 4 9.1 3.3 23

120-150 2001 1.6a 0.4 5 16.9a 7.2 5 106.4a 52.2 5 91.5a 27.7 5 160.1a 45.2 5 75.3 18.2 25
2004 2.3a 0.6 5 2.9a 0.3 5 5.0a 1.0 5 19.3a 6.6 4 20.2b 4.1 4 9.1 2.1 23

† Mean values in each column followed by the same letter are not significantly different (P <0.05).

120 ALL0 20 40 60
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Table 4.2  Plant available phosphorus levels in coarse textured site†

Manure Treatment (Mg ha-1)
0 20 40 60 120 ALL

Depth Year Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N
(cm) kg ha-1 kg ha-1 kg ha-1 kg ha-1 kg ha-1 kg ha-1
0-15 2001 68.1a 22.2 5 314.5a 51.5 5 403.5a 52.8 5 583.5a 50.5 5 1104.0a 122 5 494.7 76.1 25

2004 103.4a 19.3 5 234.0a 25.6 5 359.4a 33.4 5 517.4a 24.6 5 879.8b 108.1 5 418.8 59 25

15-30 2001 53.7a 11.8 5 152.0a 37 5 214.6a 36.2 5 278.8a 51 5 425.9a 24.8 5 225.0 29.2 25
2004 43.5a 10.8 5 132.0a 22 5 196.5a 16.5 5 241.9a 38.1 5 437.2a 46.1 5 210.2 29.5 25

30-60 2001 30.4a 2.8 5 67.9a 16.6 5 104.5a 15.6 5 128.8a 42 5 186.6a 35.4 3 96.5 14.7 23
2004 27.1a 8.2 5 72.0a 15.8 5 143.8a 74.9 5 122.9a 49.8 5 296.2a 92.7 5 132.4 30.2 25

60-90 2001 22.1a 0.5 5 39.0a 5.5 5 31.8a 6.4 5 53.9a 19.5 5 81.7a 20.1 5 45.7 6.8 25
2004 17.3a 1.8 5 19.2a 1 5 21.2a 4.3 5 19.0a 6.1 5 27.6a 6.7 5 20.9 2 25

90-120 2001 15.3a 2.3 5 33.2a 11.3 5 31.7a 8.5 5 32.1a 7.1 5 49.0a 12.9 5 32.3 4.3 25
2004 12.5a 2.4 5 12.8a 1.6 5 9.5a 1.3 4 8.1a 1 4 12.4a 2.3 5 11.3 0.9 23

120-150 2001 7.0a 2.1 5 8.1a 2.2 5 19.2a 5 5 21.5a 9.1 5 26.8a 7.3 4 16.1 2.8 24
2004 8.1a 1.2 5 8.7a 1.9 5 13.8a 4.1 5 44.8a 25.1 5 69.6a 18 5 29.0 7.6 25

† Mean values in each column followed by the same letter are not significantly different (P <0.05).
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Table 4.3  Water soluble potassium levels in coarse textured site†

Manure Treatment (Mg ha-1)

Depth Year Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N
(cm) mmolc L-1 mmolc L-1 mmolc L-1 mmolc L-1 mmolc L-1 mmolc L-1

0-15 2001 44.0a 3.1 5 205.1a 40.9 5 246.2a 13.5 5 400.0a 45.1 5 632.7a 53.7 5 305.6 43.3 25
2004 52.5a 5.1 5 110.2a 18.4 5 122.4a 9.2 5 184.9b 24.3 5 286.0b 27.0 5 151.2 17.9 25

15-30 2001 33.8a 4.8 5 98.3a 16.0 5 140.6a 17.2 5 277.5a 23.3 5 459.5a 46.5 5 201.9 32.6 25
2004 26.6a 3.0 5 77.2a 12.9 5 126.2a 12.1 5 241.2a 12.9 5 392.1a 32.1 5 172.7 27.6 a

30-60 2001 24.7a 7.4 5 82.3a 26.4 5 139.6a 32.0 5 336.9a 70.2 5 824.7a 105.4 5 281.7 64.2 25
2004 30.5a 8.5 5 86.0a 23.6 5 123.0a 18.2 5 255.3b 62.8 5 596.6b 94.8 5 218.3 46.7 25

60-90 2001 10.8a 0.7 5 29.3a 6.7 5 21.9a 3.9 5 90.7a 39.1 5 485.2a 208.8 5 127.6 53.6 25
2004 12.2a 1.3 5 17.4a 4.9 5 30.0a 15.1 5 72.2a 31.9 5 280.8b 130.0 5 82.5 32.2 25

90-120 2001 15.4a 2.3 5 42.0a 9.0 5 32.4a 4.4 5 71.6a 31.4 5 75.0a 16.7 5 47.3 8.2 25
2004 24.7a 5.0 5 14.6a 2.3 5 14.1a 2.2 5 35.2a 16.0 5 52.9a 17.4 5 28.9 5.5 25

120-150 2001 27.1a 7.3 5 31.5a 8.0 5 33.6a 5.2 5 63.3a 13.8 5 129.5a 39.5 5 57.0 11.2 25
2004 37.7a 11.9 5 42.4a 7.9 5 35.5a 3.7 5 83.0a 23.2 5 151.8a 23.1 5 70.1 11.2 25

† Mean values in each column followed by the same letter are not significantly different (P <0.05).

120 ALL0 20 40 60
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Table 4.4  Electrical Conductivity levels in coarse textured site†

Manure Treatment (Mg ha-1)

Depth Year Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N
(cm) dS m-1 dS m-1 dS m-1 dS m-1 dS m-1 dS m-1

0-15 2001 0.4a 0.02 5 0.7a 0.07 5 0.7a 0.04 5 1.1a 0.12 5 1.4a 0.12 5 0.9 0.07 25
2004 0.5a 0.04 5 0.6a 0.04 5 0.6a 0.02 5 0.8a 0.05 5 1.0b 0.08 5 0.7 0.04 25

15-30 2001 0.3a 0.02 5 0.5a 0.02 5 0.5a 0.02 5 0.9a 0.13 5 1.1a 0.09 5 0.7 0.06 25
2004 0.5a 0.02 5 0.5a 0.03 5 0.5a 0.02 5 0.6b 0.02 5 0.8a 0.04 5 0.6 0.03 25

30-60 2001 0.4a 0.02 5 0.6a 0.08 5 0.6a 0.04 5 1.1a 0.23 5 1.2a 0.17 5 0.8 0.09 25
2004 0.4a 0.03 5 0.4a 0.05 5 0.4a 0.01 5 0.8a 0.25 5 0.8a 0.07 5 0.6 0.06 25

60-90 2001 0.4a 0.01 5 0.6a 0.08 5 0.8a 0.16 5 1.5a 0.27 5 1.4a 0.17 5 0.9 0.11 25
2004 0.5a 0.08 5 0.5a 0.04 5 0.5a 0.06 5 1.2a 0.31 5 1.1a 0.23 5 0.7 0.10 25

90-120 2001 0.4a 0.01 5 0.6a 0.10 5 0.9a 0.16 5 1.6a 0.22 5 1.7a 0.13 5 1.0 0.12 25
2004 0.9a 0.43 5 0.7a 0.14 5 0.7a 0.10 4 1.2a 0.19 5 1.2a 0.32 5 0.9 0.12 24

120-150 2001 1.0a 0.62 5 0.6a 0.08 5 1.0a 0.20 5 1.2a 0.17 5 2.0a 0.31 5 1.2 0.17 25
2004 1.3a 0.66 5 0.7a 0.17 5 0.9a 0.14 5 0.9a 0.14 5 1.0a 0.21 5 0.9 0.14 25

† Mean values in each column followed by the same letter are not significantly different (P <0.05).

120 ALL0 20 40 60
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Table 4.5  Nitrate-nitrogen levels in medium textured site†

Manure Treatment (Mg ha-1)

Depth Year Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N
(cm) kg ha-1 kg ha-1 kg ha-1 kg ha-1 kg ha-1 kg ha-1

0-15 2001 2.8a 0.7 5 13.5a 3.6 5 37.3a 7.6 5 64.1a 8.8 5 71.1a 6.5 5 37.7 6.0 25
2004 16.8a 5.2 5 10.6a 1.5 5 13.4a 1.4 4 15.3b 2.1 5 24.2b 2.9 5 16.2 1.6 24

15-30 2001 1.5a 0.6 5 6.7a 1.5 5 20.6a 6.1 5 58.0a 9.9 5 101.1a 14.0 5 37.6 8.3 25
2004 3.1a 0.5 5 3.1a 0.5 5 5.4a 1.3 5 4.8b 1.3 5 9.6b 1.7 3 4.8 0.6 23

30-60 2001 1.2a 0.4 5 8.7a 3.2 5 36.0a 13.1 5 187.1a 69.7 5 327.1a 88.4 5 112.0 33.2 25
2004 2.8a 0.6 5 2.9a 0.7 5 6.4a 1.6 5 17.2b 12.1 5 136.3b 16.5 5 33.1 11.2 25

60-90 2001 0.9a 0.3 5 6.4a 3.5 5 14.9a 2.8 5 70.5a 12.9 5 282.1a 31.4 5 75.0 22.6 25
2004 1.5a 0.4 5 1.5a 0.4 5 2.0a 0.5 5 9.9b 4.9 5 133.9b 32.9 5 29.8 12.3 25

90-120 2001 1.2a 0.3 5 5.9a 3.5 5 10.4a 1.9 5 37.7a 11.4 5 218.2a 22.9 5 54.7 17.5 25
2004 5.9a 3.8 5 1.7a 0.4 5 1.8a 0.7 5 6.8a 4.8 5 105.2b 36.7 5 24.3 10.7 25

120-150 2001 1.0a 0.2 5 6.1a 3.4 5 11.5a 1.6 5 33.7a 10.5 5 135.0a 32.4 5 37.5 12.0 25
2004 1.1a 0.2 5 1.2a 0.3 5 1.5a 0.6 5 3.5a 1.6 5 16.7b 2.9 3 3.8 1.2 23

† Mean values in each column followed by the same letter are not significantly different (P <0.05).

120 ALL0 20 40 60
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Table 4.6 Plant available phosphorus in medium textured site†

Manure Treatment (Mg ha-1)
0 20 40 60 120 ALL

Depth Year Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N
(cm) kg ha-1 kg ha-1 kg ha-1 kg ha-1 kg ha-1 kg ha-1
0-15 2001 37.5a 5.4 5 196.0a 15.6 5 326.1a 51.3 5 543.4a 37.5 5 1179.1a 39.7 5 456.4 82.4 25

2004 50.1a 10 5 149.3a 19.3 5 343.6a 48.8 5 487.7a 31 5 1003.5a 116.4 5 406.8 72.4 25

15-30 2001 3.4a 0.6 5 10.1a 2.6 5 25.3a 7 5 38.3a 14.8 5 180.5a 38.7 5 51.5 15.4 25
2004 7.1a 0.7 5 12.5a 4.3 5 27.9a 8.6 5 31.2a 7.5 5 236.0a 47.9 5 62.9 19.9 25

30-60 2001 4.0a 0.6 5 9.9a 3.5 5 12.3a 2.6 5 18.1a 6.8 5 29.5a 4.4 5 14.8 2.4 25
2004 9.5a 0.8 5 11.4a 2.2 5 12.2a 1.4 5 12.4a 1.2 5 18.2a 3 4 12.5 0.9 24

60-90 2001 3.7a 1.4 5 10.2a 3.2 5 8.3a 1 5 11.2a 2.7 5 14.3a 2.4 5 9.6 1.2 25
2004 8.3a 1 5 9.6a 2.4 5 9.7a 1.1 5 11.2a 1.8 5 12.1a 1.8 5 10.2 0.7 25

90-120 2001 1.9a 0.9 5 7.6a 2.3 5 4.7a 0.8 5 5.2a 1 5 12.3a 2.4 5 6.3 1 25
2004 9.5a 1.9 5 8.7a 2.2 5 8.6a 0.7 5 10.0a 1 5 14,0a 1.5 5 10.2 0.8 25

120-150 2001 1.3a 0.7 5 2.6a 0.4 4 4.4a 1.3 5 3.7a 0.4 5 6.5a 1.6 4 3.6 0.5 23
2004 7.1a 0.6 5 7.5a 0.4 5 8.0a 0.3 5 9.3a 0.5 4 14.2a 3.4 5 9.2 0.9 24

† Mean values in each column followed by the same letter are not significantly different (P <0.05).
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Table 4.7  Water soluble potassium levels in medium textured site†

Manure Treatment (Mg ha-1)

Depth Year Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N
(cm) mmolc L-1 mmolc L-1 mmolc L-1 mmolc L-1 mmolc L-1 mmolc L-1

0-15 2001 20.5a 1.98 5 60.2a 4.77 5 129.1a 39.44 5 242.9a 28.56 5 495.9a 52.05 5 189.7 37.20 5
2004 27.6a 10.87 5 33.6a 2.04 5 96.5a 18.57 5 141.6b 13.70 5 300.8b 21.61 5 120.0 21.25 5

15-30 2001 4.8a 0.38 5 7.8a 1.13 5 26.0a 13.84 5 48.0a 8.97 5 225.4a 24.93 5 62.4 17.79 5
2004 5.2a 0.79 5 6.3a 0.73 5 24.4a 11.82 5 41.2a 12.47 5 219.7a 35.05 5 59.4 18.05 5

30-60 2001 11.0a 1.60 5 24.1a 7.62 5 25.0a 4.95 5 42.3a 4.65 5 57.2a 10.71 5 31.9 4.26 a
2004 11.3a 1.60 5 12.8a 1.80 5 14.9a 3.43 5 20.3a 7.29 5 73.9a 19.23 5 26.6 6.19 5

60-90 2001 22.6a 2.90 5 28.0a 3.93 5 42.3a 7.61 5 51.6a 7.00 5 58.9a 9.96 5 40.7 3.94 5
2004 23.6a 3.62 5 23.3a 3.53 5 33.0a 6.60 5 42.3a 8.66 5 46.3a 5.89 5 33.7 3.11 5

90-120 2001 41.7a 8.73 5 44.4a 8.12 5 59.2a 8.85 5 79.4a 8.65 5 83.8a 7.78 5 61.7 4.94 5
2004 55.8a 9.30 5 48.1a 9.83 5 59.9a 8.44 5 83.4a 8.96 5 80.4a 9.91 5 65.5 4.75 5

120-150 2001 56.9a 8.23 5 73.2a 14.24 5 78.3a 9.93 5 98.0a 6.12 5 119.1a 18.40 5 85.1 6.64 5
2004 59.9a 8.70 5 80.3a 14.63 5 76.6a 11.21 5 118.1a 26.48 5 97.0a 11.10 5 86.4 7.59 5

† Mean values in each column followed by the same letter are not significantly different (P <0.05).

120 ALL0 20 40 60



80 
 

/�&�/� �*������)*�� �$-��������

���;���� ���� ������� ��8�	��
� ����%� ��������	��
������������ ���
	�������� 2!&3�

�������;�����;���������������*++,����������
�	����8�	��
������;���������������������

��� *++<� 2��
��� <)C3)� � !���������� &��
	�������� ������ ��������
� ;���� ������� ���	���

�  �����������������
�
�����������������
�;�������	����  ��������������)� ���������
�

����� *++,� ��� *++<�;��� �� 
�������� ��� ����!&�������%� �8�� �� ���� ���� ��������;�����

���;�
�������������������������
� ����
����=+����
��;����*++,���
�*++<)�����;����

�������������8�	��
���� ���%�������;����������;����� ������������;�
���������������

������������
��������������������������� ����
�
��;������� ����)�

� ��� ���� ����������������������������8��
���
������� ����������
��;����+),�

��
� +)*� 
���/,� ��� ���� ����� 
� ���� �
���� =+� ��)� � ���� =+/E+� ��� ����� 
� ��� 
�
� ����

�������
��;����*++,� ��
�*++<� 2��-�Y�?)C<%����Y�C%� �Y�+)+,+=3)� �#���;�E+���%�

����� ��� ���� �;�� 
� ���� 
�������
� 
�� +),� 
���/,� 
	����� �����  ����
)� � '���� ��� ����

��������������������������;������	�
����
���������������������������)�

� ��������
��������*+�-����/,����	�������������;�����
�����������!&�������������


� ���)��9 ������������ �,A�����������%�����!&�
��  �
������+)E�
���/,����*++,����+)=�


���/,����*++<�2��-�Y�<)B%����Y�C%� �Y�+)++<,3)���	��������������� ����
%�����!&�������


��  �
�
��+)A�
���/,��������,A/?+���������
� ���2��-�Y�*)++%����Y�C%� �Y�+),,?C3�

��
�+)C�
���/,����
��������?+/=+����2��-�Y�*)*A%����Y�C%� �Y�+)+BE=3���
�=+/E+����


� ����2��-�Y�?)C<%����Y�C%� �Y+)+,+=3)��$��������8��
� ��%�E+/,*+���%�!&�
��  �
�


��+)=�
���/,�
��;����*++,���
�*++<�2��-�Y�<),+%����Y�C%� �Y�+)++BE3)��!����������

���
	����������������������,*+�/,A+����
� ���;��������	��
����*)E�
���/,� ���*++,�



81 
 

��
�
�������
����*)C�
���/,�
��*++<�2��-�Y�?)+E%����Y�C%� �Y�+)+*=*3)��'�����������


��������������
�
�������������������;������	�
����
���������������������������)�

� ����<+�-����/,����	��������������8��
���
�
������������!&�������������
� ����

���;���)���������������
��������;�������	��
��������+/,A����2��-�Y�<)B%����Y�C%� �Y�

+)++<,3� ��
� ,A/?+� ��� 2��-� Y� *)++%� ��� Y� C%�  � Y� +),,?C3� ����� 
� ���%� ��� !&� �����


��  �
�
��+),�
���/,��������)������?+/=+����
� ���;�������	��
����*)*�
���/,����

*++,���
�
��  �
����,)A�
���/,�
��*++<�2��-�Y�*)*A%����Y�C%� �Y�+)+BE=3)������E+/

,*+���������
� ��������
�������
�
��+)B�
���/,�
	��������������� ����
�2��-�Y�<),+%�

���Y�C%� �Y�+)++BE3)������=+/E+����2��-�Y�?)C<%����Y�C%� �Y+)+,+=3�
� ���
�������
�


��+)A�
���/,���
��������,*+�/,A+���������
� ��%�����
��������;�������	��
����+)?�


���/,�2��-�Y�?)+E%����Y�C%� �Y�+)+*=*3)� �'�������������
���������;�����	�
����
��

�������������������������)�

� ��������
����
����������!&�������������*++,����*++<�������	�
��������=+�-��

��/,����	������������)������!&����������������� �,A���������
� ���;���������
�
����

,)*� 
���/,� ��� *++,� ��
� 
��  �
� ��� +)E� 
���/,� 
�� *++<%� �� �������������� ������������


�������������+)?�
���/,�2��-�Y�<)B%����Y�C%� �Y�+)++<,3)��!�������������
	���������������


��  �
� ������������������
� �������;���%�
	��;���������������������������������)� �����

���������
��������;�������	��
��������?+/=+���������
� ��%�;�������������	��
�!&�

;���?)*�
���/,����*++,���
�
��  �
����*),�
���/,�
��*++<�2��-�Y�*)*A%����Y�C%� �Y�

+)+BE=3)� �����!&�����������
��������,A/?+����2��-�Y�*)++%����Y�C%� �Y�+),,?C3���
�

=+/E+����2��-�Y�?)C<%����Y�C%� �Y+)+,+=3������
� ����
�������
�
��+)C�
���/,��������

�����������������������������;������� ����
)� �����E+/,*+���������
� ������;�
���


�����������+)<�
���/,�
	���������������2��-�Y�<),+%����Y�C%� �Y�+)++BE3)��$������,*+/



82 
 

Table 4.8  Electrical Conductivity levels in medium textured site†

Manure Treatment (Mg ha-1)

Depth Year Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N Mean Std Err N
(cm) dS m-1 dS m-1 dS m-1 dS m-1 dS m-1 dS m-1

0-15 2001 0.6a 0.05 5 0.9a 0.09 5 0.9a 0.09 5 1.2a 0.10 5 1.7a 0.07 5 1.1 0.08 25
2004 0.7a 0.08 5 0.6a 0.02 5 0.8a 0.06 5 0.9b 0.08 5 1.0b 0.08 5 0.8 0.04 25

15-30 2001 0.5a 0.02 5 1.2a 0.51 5 1.1a 0.20 5 2.2a 0.43 5 2.3a 0.28 5 1.4 0.19 25
2004 0.6a 0.09 5 0.7a 0.13 5 1.0a 0.23 5 1.4a 0.53 5 1.4a 0.20 5 1.0 0.14 25

30-60 2001 0.5a 0.05 5 1.7a 0.70 5 2.2a 0.60 5 3.2a 0.48 5 3.7a 0.64 5 2.3 0.32 25
2004 0.7a 0.17 5 0.9a 0.20 5 1.5a 0.59 5 2.1a 0.77 5 2.7a 0.38 5 1.6 0.25 25

60-90 2001 0.7a 0.11 5 1.8a 0.55 5 2.2a 0.56 5 3.2a 0.63 5 3.7a 0.41 5 2.3 0.29 25
2004 0.7a 0.16 5 1.0a 0.18 5 1.7a 0.44 5 2.4a 0.64 5 2.8a 0.34 5 1.7 0.23 25

90-120 2001 1.5a 0.55 5 2.3a 0.68 5 2.8a 0.73 5 3.6a 0.86 5 4.5a 0.67 5 2.9 0.36 25
2004 1.4a 0.52 5 1.7a 0.49 5 2.1a 0.59 5 3.2a 0.99 5 2.8a 0.33 5 2.2 0.29 25

120-150 2001 2.2a 0.62 5 2.9a 0.69 5 3.5a 0.80 5 4.3a 0.64 5 4.9a 0.63 5 3.6 0.34 25
2004 2.1a 0.61 5 2.8a 0.73 5 3.2a 0.84 5 3.7a 0.74 5 3.5a 0.58 5 3.1 0.31 25

† Mean values in each column followed by the same letter are not significantly different (P <0.05).

120 ALL0 20 40 60
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Table 4.9  Nutrient levels in each field on the Schuld farm by depth.  

Field Depth
Mean 

pH
Mean 
E.C.

Mean 
NO3-N

Mean 
PO4-P

Mean K

cm dS m-1 kg ha-1 kg ha-1 kg ha-1

NE 1-11-20 W4 (West) 0 to 15 7.8 1.6 57 335 1269
15 to 30 8.0 1.5 40 48 492
30 to 60 8.1 1.7 90 28 542
60 to 90 8.2 1.4 70 18 246

90 to 120 8.3 1.2 46 17 211
120 to 150 8.3 1.8 33 8 282

NE 1-11-20 W4 (East) 0 to 15 7.4 1.0 2 126 389
15 to 30 7.8 0.6 1 37 217
30 to 60 8.1 0.5 2 33 369
60 to 90 8.2 0.5 2 11 304

90 to 120 8.2 0.5 5 14 282
120 to 150 8.3 0.5 3 8 220

SE 14-11-20 W4 (north) 0 to 15 7.4 0.81 5 562 549
15 to 30 8.0 0.70 1 263 244
30 to 60 8.2 0.80 0 94 296
60 to 90 8.2 0.89 2 19 181

90 to 120 8.1 0.85 2 18 141
120 to 150 7.9 1.45 4 11 282

NE 12-11-20 W4 (West) 0 to 15 7.5 1.1 39 245 1182
15 to 30 7.7 2.5 50 160 835
30 to 60 7.8 2.9 96 23 1018
60 to 90 8.0 3.8 43 12 509

90 to 120 8.2 4.1 13 12 510
120 to 150 8.0 4.6 6 11 581

SE 14-11-20 W4 (SW) 0 to 15 7.4 1.2 57 167 846
15 to 30 7.7 0.7 27 65 290
30 to 60 7.9 0.6 34 16 337
60 to 90 7.9 1.6 27 11 222

90 to 120 7.9 2.2 27 11 317
120 to 150 8.0 2.7 36 9 352

NE 12-11-20 W4 (East) 0 to 15 7.6 2.2 19 567 2272
15 to 30 7.9 4.7 47 97 1384
30 to 60 7.9 6.0 76 93 1897
60 to 90 7.8 5.5 29 95 1084

90 to 120 7.7 4.1 31 45 985
120 to 150 7.7 4.1 25 42 915

NE 11-11-20 W4 0 to 15 7.4 0.7 14 131 473
15 to 30 7.5 0.6 5 95 286
30 to 60 7.7 0.8 6 67 378
60 to 90 7.9 0.8 5 24 263

90 to 120 8.2 0.9 3 15 255
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Table 4.9 continued

Field Depth
Mean 

pH
Mean 
E.C.

Mean 
NO3-N

Mean 
PO4-P

Mean K

cm dS m-1 kg ha-1 kg ha-1 kg ha-1

SE 11-11-20 W4 0 to 15 7.4 0.7 13 239 732
15 to 30 7.6 0.7 4 102 665
30 to 60 7.9 0.9 5 40 435
60 to 90 8.0 1.4 4 14 275

90 to 120 8.0 2.4 7 12 471
120 to 150 8.2 1.5 15 9 471

NW 12-11-20 W4 0 to 15 7.4 0.8 11 202 766
15 to 30 7.8 0.8 4 88 438
30 to 60 8.0 2.2 8 21 361
60 to 90 8.2 3.5 9 9 287

90 to 120 8.2 3.5 3 9 396
120 to 150 8.0 5.4 12 9 563

SE 12-11-20 W4 0 to 15 7.6 0.9 15 275 778
15 to 30 7.9 1.2 5 120 844
30 to 60 8.1 2.3 5 31 1026
60 to 90 8.1 2.8 2 13 435

90 to 120 8.1 2.8 1 9 440
120 to 150 8.1 2.1 2 7 431
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Type Number Milk 
Production

Beef 
Production

Manure 
produced 

daily

N content in 
manure

P content in 
manure

K content in 
manure

Liters pound of 
gain

kg kg yr -1 Mg  yr -1 kg yr -1 kg yr -1 kg yr -1

Dairy Cows 150 1200000 n/a 45 2463750 2463.75 33507 25869 32522

Dairy Heifer and Calves 100 n/a n/a 19 693500 693.5 9432 7282 9154

Finished Cattle 1800 n/a 1170000 21 13797000 13797 187639 144869 182120

Cow Calf Pair 190 n/a n/a 20 1387000 1387 18863 14564 18308

Table 4.10  Livestock production statistics from Schuld farm.  Nutrient content based average values from manure sample collected in 2004, livestock 
production based on national numbers.

Manure produced yearly
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Crop
Average 
dry yield 
tonne/ha

% kg ha-1 % kg ha-1 % kg ha-1

Alfalfa bales 5.5 3.9 215 0.33 18 3.22 177

Corn silage 
(68% moisture)

5.44 1.5 82 0.465 25 2.42 132

Barley silage 
(65% moisture)

3.675 2.14 79 0.33 12 2.37 87

Table 4.11  Average crop yields and removal

Nitrogen Phosphorus Potassium

Average nutrients removed
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 Long term application of cattle manure on a limited land base will lead to a 

buildup of plant nutrients in excess of plant needs, and can result in salinization of the 

soil.  The discontinuation of manure application can result in the gradual reduction of 

high nutrient levels, as long as proper management practices are followed.  
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