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APPENDIX C
SHOOT COUNTS COVERAGE FOR C3 GRASS, C4 GRASS,
EXOTIC AND ANNUAL PLANT GUILDS FOR ALL

SUB-REPLICATES FOR ALL YEARS
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9 |F|11|2 |Seed|C/O|O|[O0O]|O0O|0|O|50|0(0O[0O|0]O]| O

96|F|[11|3 [Seed|[C|0|0]|0|0|0[0[28]0]0|0|0O[0O]| O

96 |F|11|{4 |Seed|C|O|0O|O[0O|0]0O|]0O]O|O0O|0O|0O|0O] 0O |42|0]0|0O|0O]O]JO|O|O]O]O[O]O]O

9 |F|11|5|Seed|C/O|O|O|O0O|O0O|O|O|O[O[O|0O]O]|O

9 |F|11| 6 |Seed|CI|O|O|O|O|O|O|O|O[O[O]|O]O]|O

9 |F|11|7 |Seed|C|O|O|O[O0O|0]O0O|]0O0O]O|O{O]0O|0O]| O |102{0]0|0O|0O]O]O|O|O]O]O[O]O0O]O

9 |F|11|8 |Seed|C|O|O|O[O0O|0]0O|0O0O]O(O0O{O0O|0O|0O] 0O |52]|0]|16/0|0|0]0O|0|0]0]O[O]O0]O

9 |F|11|9 |Seed|C|O|O|O|O|O|O|O|O[O[O|O]O]| O

96|F|[12| 1 |Seed |C{O[O0O|O0O[O0O]|]O[O]O|O|O[O]O[O] O
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96|F|[12| 2 |Seed |C|{O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

96|F (12| 3 [Seed |[C|0|0]|0|0|0O[0O[2]0]0|0]0O]|0O] O

96|F|[12| 4 |Seed |C|O (O |O[O0O]|]O[O]O|O|O|O]O[O] O

9 |F|12|5|Seed|C/O|O|O0O[O0O|O0O|O|2]0(0O[0|0]O|O

9 |F|12| 6 |Seed|C|O|O|O[O]|O|O|O|O[O[O]|O]O]| O

96|F|[12| 7 |Seed |C|{O (0|0 [0O]|]O[0O]| 6 |0|0[0]0O[O0] O

9 |F|12| 8 |Seed|C/|O|O|[O0O[O0O|0|O|65/0(0[0|0]0O| O

96|F|12|9 |Seed|C|O|O|O|O|O|O|O|O[O[O]|O]O]| O

9 |F|13| 1 |[None|C|O[O|O0O(O0O]|O{O0O]O0O|O0O|O0O[O0O]O[O0O] O

9 |F|13| 2 [None|C|O|O|O{O|0]0O|0O0O]O(0O{0O]0]|0|122{/0 |0]0|0O|0]0O]O|0O|0O]0O]O[O]O0O]O

96|F|13| 3 |[None|C|O[O0O|O0O[O0O]|]O[0O]O|O0O|O|O]O[O] O

96|F|13| 4 |[None|C|O[O0O|O0O(O0O]|]0O{0O]O0O|O0O|O0O[O0O]O[O0O] O

9 |F|13|5 |[None|C{O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

96|F|[13| 6 |[None|C|O[O|O0O[O0O]|]O[O]O|O0O|O|O]O[O] O

96|F|13| 7 |[None|C|O[O0O|O0O[O0O]|]O0O{0O]O0O|O0O|0O[O0O]0O[O0O] O

9 |F|13| 8 [None|C{O|O[O[O|O0O|O|O|O[O[O0O|O0]O]|O

96|F|13|9 [None|C|O|O[0[O0|2910| 0O |0O(0O[0O|0]O]| O

96|F|14| 1 |Seed |C|{O[0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

9 |F|14|2 |Seed|C/O|O|[O0O|O0O|O0O|O|O|O[O[O0O|0O]O]| O

96|F|14|3 [Seed |[C|0|0]|0|0|0|0O[0]|]0]0]|0|0|0|27]|48[0(0O(O0O[O0OO[3|0|0]|0O|0O(0]0]O

96|F|14| 4 |Seed |C|O[O|O[O0O]|]O[O]O|O|O|O]O[O] O

9 |F|14|5|Seed|C/O|O|[O0O|O0O|O0O|O|O|O[O[O0O|0O]O]| O

96|F|14| 6 |Seed|C|O|O|[O[O0O|O0|O|30|0(0O[0O|0O]O]| O

96|F (14| 7 |Seed |[C|O 0|0 [0O]0O[0O] O[O
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96|F|[14| 8 |Seed |C|O (O |0 [O0O]|]O[O]O|O|O|O]O[O] O

96|F|14|9 |Seed|C|O|O|O|O]|O|O|O|O[O[O]|O]O]| O

96|F|15| 1 [None|C|O|O|[O[O0O|O0|O|56|0(0[0|0]O]| O

9 |F|15|2 |[None|C{O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

96|F|15|3 [None|C|O|O|[O[O]|O0|O] 3

9 |F|15| 4 |[None|C|O[O0O|O0O[O0O]|]O{0O]O0O|O0O|0O[0O]0O[O0O] O

9 |F|15|5 [None|C{O|O[O[O|O0O|O|O|O[O[O|O0O]O]|O

96|F|[16| 1 [None|C|O [0 |0 [0O]|O0|O

9 |F|[16] 2 [None|C{O[O|O0O[O]|O[O|O0O]|O]O0O[0O]O]|O

9 |F|16| 3 [None|C{O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

96|F |16 4 |[None|C|{O [0 |0 [0O]|0|O

9 |F |16 5 |[None|C{|O|O|O(O|O{O|OO|O(O]O|O] O |300{0]0O[O0O]0O]O|O]O[O|O|O|0O]O]|O

9 |F|16| 6 [None|C/|O|O|[O[O0O|O0O|O|O|O[O[O0O|O0]O|O

9 |F|16| 7 |[None|C|O|O|[O[O|0]O0O|]0O]O(O{O|0O|0O]| O {300(0]0|0O|0]0O]O|0O|0O]0O]O[O]O0O]O

9 |F|16| 8 [None|C{O|O|0O(O|O{O| 00|00 ]0O|O0]|143]0(0|3[0]|]0O]O0O[0O]|O[0O|0O|O|0O]O]|O

9 |F|16|9 [None|C{O|O[O[O0O|O0]|0O(100/0O[O0O[0O|0]O]| O

96|F|17| 1 |[None|C|O[O0O|O0O[O0O]|]O[0O]O0O|O|O0O|O]O[O] O

9 |F|17| 2 |[None|C|O[O0O|O0O(O0O]|]O0O{0O]O0O|0O|O0O[O0O]O[O0O] O

9 |F|17|3 |[None|C{O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

96|F|17| 4 |[None|C|O[O0O|O0O[O0O]|]O[O]O|O0O|O|O]O[O] O

96 |F |17 5 [None|C{O[O|O0O[O0O|O[O|O0O|O]O[O]O|0O]|S55

9 |F|17| 6 [None|C|O|O0[0[0]|0]|0]|24]0|0(0[0]O0

96|F (177 |None|C[O[O]O|O[O0O]O

96|F|17| 8 [None|C|O|O|[O|O|O|O|O|O[O[O|O]O]| O
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9 |F|[17|9 |[None|C{|O|O0O|0O(O0O|O{O|O0O[O0O|0O(O]O[O0O]0]23{0|3[0]|0[0O|0O]O0O(0O|0O[O|0]O0]|O

96|F|[18| 1 |[None|C|O[O0O|O0O(O0O]|O[O]O|O0O|O|O]O[O] O

96 |F|18| 2 |[None|C|O[O0O|O0O(O0O]|]O0O[0O]O0O|O0O|O0O|O0O]O0O[O0O] O

9 |F|18| 3 [None|C{O|O[O[O|O0O|O|O|O[O[O|O0O]O]|O

9 |F|18| 4 |[None|CIO|O[O[O|O0O|O|O|O0O(f13]/0O|0]0O]| O

96|F |18 5 |[None|C|O[O0|0(0]|]0(0]|29(0|4({0]0(0] O

9 |F|18| 6 [None|C|O|O[O[O0O|0]0O|]0O]0O[0O|0O]0]|0|136/0|0]0|0|0]0O]O|0O|0O]0O]O[O]O0]O

96|F|18| 7 |[None|C|O[O0O|O0O(O0O]|]O[O]O|O0O|O|O]O[O] O

96 |F|18| 8 [None|C|O[O0O|O0O(O0O]|O{0O]O0O|O0O|O0[O0O]O[O] O

96|F |18 9 |[None|C{O [0 |0 |[O0]|0|O

96|F|19|1 |Seed|C|O|O|O[O|O|O|O|O[O[O]|O]O]| O
96|F|[19|2 |Seed |C{O[O0O|O0O[O0O]|]O[O]O|O|O[O]O[O] O

9 |F|19|3 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]| O

96|F|19|4 [Seed|C|O|O|O0O[0O]|0O|0] 3

96|F|19|5|Seed|C|O|O|O[O0O|0O|]O|O0O]O|O|O|0O|O0O]|1O8 0 |0]O|JO|O|O]JO|O|O]O]O[O]O]O

9 |F|19|6 |Seed|C/O|O[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]| O

96|F|19|7 |Seed|C|O|O|[O|O]|O|O|O|O[O[O|O]O]| O

96|F|[19| 8 |Seed |C|{O|[O0O|O0O[O0O]|O[O]O|O|O|O]O[O] O

96|F|19|9 [Seed|C|0O|0[0{0]|0]|0]20]0|0(0[0]|O0

96|F|[20| 1 [Seed |[C|0|0]|0|0|0]|0|36|0]|0|0|0|0] 0 |24[0(0(3[0(0[3(0|0]|0|0(0]0]2

96|F (202 |Seed |C{O [0 |0 |[0]|0|O

96|F|20{3 [Seed|C|O|O0O|[0O[O0O|0|0]0O0]O|0O[O[O0]O

96|F (20| 4 [Seed |[C|0|0]0|0|0[0[28]0]0|0|0O]0O]| O

96|F (20| 5 |Seed |C|O[0O|0O[0O]O[O] O[O
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96|F|[20| 6 |Seed |C|{O[O0O|0O[0O]|]0O[0O]| 6 |[0|0[0]0O[O0] O

96|F|20|7 |Seed|C|O|O|O]|O]|O|O|O|O[O[O|O]O]| O

96|F|[20| 8 |Seed |C|{O[O|O0O[O]|]O[O]O|O|O|O]O[O] O

96|F|20{9 |Seed|C/|O|O0O|[0]|O0|21|O| 6 |0[0O[0|0]0O| O

96|F|21| 1 |None|C|O[O|O[O0O]|]O[O]O|O|O|O]O[O] O

9 |F|21|2 |[None|C{|O|O|O[O]|O{O|O0OO0O|0O[O]O|O0O|50]0(0]0O0[0O]0O]O0O[2]0(0]|0|O0|0]0]|2

9 |F|21|3 [None|C{O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

96|F|21|4 |[None|C|O[O0O|O[O]|]O[O]O|O|O|O]O[O] O

96|F|21|5 |None|C|O[O|O0O(O0O]|]O{O0O]O0O|O0O|O0O[O0O]O[O] O

9 |F|21| 6 [None|C{O|O|[O[O|O|O|O|O[O[O|O0O]O]|O

9|F|21| 8 [None|C|O|O|O[O|0|]O|]0O]|]O|O|0O]|0]|0|26]0|0]0|0O|0]0O]O|0O|O0O]0O]O[O]O0O]O

96|F|21{9 [None|C|O|O[O[O0O]|0]0O]0]O|0O[0O]O0]O0]|83

96|F|21|7 |[None|C|O|[O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

96|F (22| 1 [None|C{|O[O|O0O|O0O]|O|O|6|0]0(0]O0]|O0

96|F (22| 2 |[None|C|O[O0O|O0O(O0O]|]O0O[0O]O0O|O0O|O0O[0O]O[O0O] O

9 |F|22| 3 [None|C|O|O|O[O|0]O|]0O]O|O{O]0O|O0O|1080|0]0O|O|O0O]O]O|O|O]0O]O[O]O]O

9 |F|22| 4 |[None|C|O|O|O[O0O|0]0|25]0(0{0O|0|0|70{0|0]0|0|0]0]2|0(0]0]0O[0O]0]O

96|F|22|5 |[None|C|O[O0]|0(0O]|]0(0|30[0|0(0]0[O0] O

96|F (22| 6 |[None|C{O|[O0|0|[O0]|0|O

96|F|22|7 |[None|C|O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

96|F|22| 8 |[None|C|O[O0O|O0O(O0O]|]O[0O]O0O|O0O|O0O[O0O]O[O0O] O

96|F|22|9 [None|C|O|O[O0O[O0|0|0O|47|0(0[0|0]0O| O

96|F (23| 1 |None|C|O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

96|F|23| 2 [None|C|O|O|O]|O|O|O|O|O[O[O|O]O]| O
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96|F|23|3 |None(C{O|[O0O[O0O|O0O|O|O]O|O[O|O0O]0O]|0O] O

96|F|23| 4 [None|C|O|O|[O[O]O0|O0] 3

96|F|23|5 |[None|C|O[O0O|O0O(O0O]|]O0O[0O]O0O|O0O|0O[O0O]O[O0O] O

96|F (23| 6 |[None|C{O[O0|O0|O0]|0(O

96|F|23|7 |[None|C|O[O0O|O0O(O0O]|]O[O]O|O0O|O|O]O[O] O

96|F|23| 8 |[None|C|O(O|O0O(O]|0O(IO|O|O0O|O0O|O]O[O] O

96|F|23|9 [None|C{O|O[O[O|O0O|O|O|O[O[O|0O]O]|O

96|F (24| 1 [Seed |[C|0]|0]0|0]|0[0[29]0]0|0]|0[0O]| O

96|F (24| 2 |Seed |C|{O[0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

96 |F|24|3 |Seed|C/O|O|[O0O]|O0O|O0O|O|O|O[O[O0O|0O]O]|O

96|F|24|4 |Seed|C|O|O|O]|O]|O|OlO|O[O[O|O]O]| O
96|F|[24|5|Seed |C|O[0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

9 |F|24|6 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O0O[O[O0O|0O]O]|O

96|F|24|7 |Seed|C|O|O|O][O]|O|O|O|O[O[O|O]O]| O

96|F (24| 8 |Seed |C|{O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

96|F|24|9 |Seed|C/O|O|[O0O][O0O|O0O|O|O|O[O[O0O|0O]O]| O

9 |F|25|1 |[None|C|O|O|O[O|0]0O|]0O]O(O0O|0O]0]|0|26{0|0]|3]0[0]0|3|10(0]0]0[0]0]0

96|F|25| 2 |[None|C|O[O0O|0O(0O]|]0O(0O]|6[0]0[0]0[O0] O

96|F|[25|3 [None|C{O O[O0 (OO0 5

96|F|25| 4 |[None|C|O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

96|F|[25|5 |[None|C|O[O0O|O0O(O0O]|]O0O{0O]O0O|O0O|O0O[O0O]O[O0O] O

96|F|25| 6 [None|C{O|O[O[O0O|O0O|O|O|O[O[O0O|O0]O]|O

96|F|25|7 |[None|C|O|O0O[0O[8]0]0|29]0(0(0(0]0]|22{36|0]0|0[0]0]|2|0(0]0]0[0]0]2

96|F|25| 8 [None|C|O|O|[O[O|O|O|O|O[O[O|O]O]|O
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96|F (25| 9 [None|C|{ O[O0 |0|[0O]|0|O

96|F|[26| 1 |[None|C|O|[O0O|O0O[O0O]|]O[0O]O0O|O0O|O|O]|0O|O0O]S50

96|F|26| 2 |[None|C|O[O0O|0O(O0O]|]O0O(0O]O0O|O0O|0O[0O]O0O[O0O] O

96|F|26|3 [None|C{O|O[O[O0O|O0O|O| OO

9 |F|26| 4 |[None|C|O|O|O[O|0]O0O|]0O0O]O(O{O]|0O|0O] 0O |8]0]0|0[0]0O]O|0O|0O]0]O[O0O]O0]O

96|F (26| 5 [None|C{O(O|O0O[O]|O[O0O|O0O]|O]O0O[0O]O|O

96 |F|26| 6 |[None|C|O|O[O[O0O|0]|0O|4]0(0{0]0|0]0|42]0]|3]0(|0]0]0O|0|0]0]O[O0O]O0]O

9 |F|26|7 |None|C|O|O|O{O|0]0O|]0O]0O(0O{0O]0|0|20{0|0]|3]0(|0]0O]0O|0O|0O]0]O[O]O0O]O

96| F|26| 8 |[None(C{O[{O0O[O0O|0]|]0O]|O

96|F|26|9 [None|C|O|O[O0O[O0O]|0|0]0O]O|0O[O]O0]O

96|F|27| 1 |Seed |[C|0|0]|0|0|0O|0O|0O]|0]0O]|O|O|O|46]|O0O|O0O|O|O[OlO[O|O|O0O]O|O|0]O0]O

96|F (27| 2 |Seed |C|O[0]|0[0]0[0]|22|0

96|F (273 |Seed |C{O [0 |0 |0]|21|0

96|F|27|4 |Seed|C|O|O|O0O[0O]|0O]|0O]O0O]O|0O[O[|O0O]O

96|F (275 |Seed |C{O[O|O0[O0O]|O0O[O0O|O0O]|O0O]O|O]O0O|0O]|S53

9 |F|27|6 |Seed|C|0O|0|[0[0]0]0]|32]0|0(0[0]O0

96 |F|27|7 |Seed |[C|0|0]|0|0|0|0O|0O]|]0]0]|0O|0O|O0O|50]|35|0(0O(O0O[O0O|O[O|0O|0]|O|0O|0]0]O

96|F|27|8 |Seed ([C{O [0 [O0O|0]|0O]|O

96 |F|27|9 [Seed|C{|O|O0O[0O[0O]|0]0O]0]O[0O[0O[0]0]93

96|F|28| 1 |Seed|C|O|O|O]|O]|O|O|O|O[O[O|O]O]| O

96|F (282 |Seed |C|{O[0]|0[0]0[0]|22(0|0|0]|0[0] O

9 |F|28|3 |Seed|C|O|O|O{O0O|0]0O|]0O]O|O0O|O0O]0]|0|60|0|0]|3]0[0]0]O0O|0|0]0]O[O]O0]O

96|F|28|4 |Seed|C|O|O|O]|O|O|O|O|O[O[O]|O]O]| O

96|F (28| 5 |Seed |C{O[O0O|O0O(5]0(0]0|0O|0O|0O]0O[O0O] O
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96|F|[28| 6 |Seed |C|{O[0O|0O[0O]|]0O[0O]|2|0|0|0O]0O[O0O] O

96 |F (28| 7 [Seed |[C|0|0]0|0|0[0|44]0]0|0]|0O]|0O]| O

96|F|28|8 |Seed|C|O|O|0O[O0O|0]0O|]0]0O|O0O[0O]|0]|0]|9 |6 |0]|15/0|0|0]0|0|0]0]O[O0O]O0]O

96| F|28|9 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]| O

96|F|[29| 1 |[None|C|O[O0O|O0O(O0O]|O[O]O|O0O|O|O]O[O] O

96|F|29| 2 |[None|C|O[O0O|0O(O0O]|O0O(0O]O0O|O0O|O0O[0O]O[O0O] O

96|F|29|3 [None|C{O|O[O[O0O|O0O|O|O|O[O[O0O|O0]O]|O

96|F|29| 4 |[None|C|O[O0O|O0O(O0O]|]O[0O]O|O0O|O|O]O[O] O

96|F|[29| 5 |[None|C|O[O0O|0O(O0O]|]0O{0O]O0O|O0O|0O|O0O]O[O] O

96|F|29| 6 [None|C{O|O|[O[O0O|O0O|O|O|O[O[O|0O]O]|O

96|F|[29| 7 |[None|C|O(O0O|O0O(O0O]|]O{O]O|O0O|O|O]O[O] O
96|F|29| 8 [None|C|O[O0O|O0O(O0O]|]O{0O]O0O|O0O|O0O[0O]O[O0O] O

96|F|29|9 [None|C{O|O|[O[O|O0O|O|O|O[O[O|0O]O]|O

96|F (30| 1 |[None|C|O[O|O(O]|]O[O]O|O|O|O]O[O] O

96|F|30| 2 |[None|C|O[O0O|0O(0O]|]0O{0O]|2|0|0(0]0(O0] O

96|F|30| 3 [None|C{O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

96|F|30| 4 |[None|C|O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

96|F|30|5 |[None|C|O[O0O|O0O(O0O]|]O0O{0O]O0O|O0O|0O[O0O]O[O0O] O

96|F|30| 6 |[None|C{O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

96|F (30| 7 |[None|C|{O[O0O|O0[O0]|O0|O

9 |F|30| 8 |[None|C{O|O|O(O|O{O|O0OO0O|O0O(O|O|O]|75]0(0]0O0[0O]0O]O|0O]O[O|O|O|0]O]|O

96|F|30|9 [None|C{O|O[O[O|O0O|O|O|O[O[O|0O]O]|O

96|F (31| 1 |Seed|C{O[O0|0[0]|O0|O

96|F|[31|2|Seed|C|{O[0O|O0O[O]O[O]O|O|O|O]O[O] O
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96|F|[31|3|Seed|C|{O[0O|O0O[O0O]O[O]O|O|O|O]O[O] O

96|F|31|4 |Seed|C|O|O|O]|O]|O|O|O|O[O[O|O]O]| O

96|F|[31|5|Seed|C{O[O0O|O[O]O[O]O|O|O[O]O[O] O

96|F (31| 6 |Seed |C|O[O0]|O0O[0O]O[0O] OO

96|(F (31| 7 [Seed |C|0]|0]|0|0|0O[0O|4]0]0|0]0O]0O]O

96|F (31| 8 |Seed |C{O[O|O[O0O]|]O[O]O|O|O|O]|O|O0O] 4

9 |F|31|9 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O[O[O|O0O]O]| O

96|F (32| 1 [None|C{O[O|O0O|O]|O|O|O0O]|O]O|O0O]O]|O

96|F (32| 2 |[None|C{|O[O|O0O[O0O]O0O(O0O]O0O|0O|0O|0O]O0O[O0|35]01/0

96|F|32| 3 [None|C|O|O[O[O0O|0|O|O0O]O|O}|O]O]|O]| 7

96|F|32|5 [None|C|O|O|O0O[O0O]|0|0O|26/0(0[0|0]0O]| O

96|F|32| 4 |[None|C|O[O0O|O0O[O]|]O[O]O|O|O|O]O[O] O

9 |F|32| 6 [None|C{O|O[O[|O|O0O|O|O|O[O[O|0O]O]|O

96|F|32|7 |[None|C|O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

96|F|32| 8 |[None|C|O[0O|0(0]|]0{0]|20(0|0(0]0(O0] O

96|F|32|9 [None|C{O|O[O0O[|O0O]|0|O0O|8|0[0O[0|0]0O]| O

96|F|33| 1 |Seed|C|O|O[O0O[O0O]|0]|O0O]|0]O|O0O[O0O[O0]|O0]63

96|F (33| 2 |Seed|C{O[O0O|0[O0O]O0O(O0O|O0O|0O|0O|0O]|O0O|0O]|60] 01O

9 |F|33|3|Seed|C|O|0O|O{O0O|0]0O|]0O]0O(O0O{0O]0|0]01(92]0]0|0|0]0O]O|0O|0]0O]O[O]O0]O

96|F|33|4 |Seed|C|O|O|O][O]|O|O|O|O[O[O]|O]O]| O

96|F|33|5|Seed|C|O|0O|0O[0O]|0]0|25]/0(0{0O|0O|0]| O |128/0]0|0O|0O|0O]O|0O|O]0O]O[O]O0O]O

9 |F|33|6|Seed|C|O|0O|O0O[O0O|0]0O|]0]0O|O0O|O0O]|0|0O]0O0|64]0]0|0|0]0O]O|0O|0O]0O]O[O]O0O]O

96|F|33| 7 [Seed|C|O|O|[O[O0O]|0]|0O]|7]0[0[0]0]0]23

96|F|33| 8 |Seed|C|O|0O|0O[0O|0]0|30]0(0{0|0|0|47|4|0]0|0|0]0O]O|0O|0O]0O]O[O]O0O]O
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96|F|[33]9 [Seed |C{O[O|O0O|O0O]|O|O|O0O]|O]O|O]O]|O

96|F|34|1|Seed|C|O|O|O][O]|O|O|O|O[O[O]|O]O]| O

96|F (34| 2 |Seed |C|0O [0 |12{0]|0O[0O]O0O|O0O|O0O|O]O[O] O

9 |F|34|3 |Seed|C/O|O[O0O[O0O|O0O|O|O|O0O[O[O0O|0O]O]|O

96|F|34|4 |Seed|C|O|O|O]|O]|O|O|O|O[O[O|O]O]| O

96|F|[34|5|Seed |C|{O[0O|O0O[O0O]O[O]O|O|O|O]O[O] O

9 |F|34| 6 |Seed|C/O|O[O0O]|O0O|O0O|O|O|O0O[O[O0O|0O]O]|O

96|F|34|7 |Seed|C|O|O|[0O][0O]|0|8|0|0[0O[0O|O0]O]| O

96|F|34| 8 |Seed|C|O|0O|O[O0O|0]0O|]0]0O[0O|0O]0]|0]|22]{0|0|3]0|0]0O]O0O|0O|0O]0]O[O0O]O0]O

96|F (34| 9 |Seed |C|O[0]|0[0]|0]3

96|F|35| 1 |Seed|C|O|O|O]|O]|O|O|O|O[O[O]|O]O]| O
96|F|[35|2|Seed|C|O[O]|O[O]O[O]O|O|O|O]O[O] O

9 |F|35|3 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O0O[O[O0O|0O]O]| O

96|F|35|4 |Seed|C|O|O|O][O]|O|O|O|O[O[O]|O]O]| O

96|F|[35|5|Seed|C{O[O]|O[O]O[O]O|O|O|O]O[O] O

9 |F|35|6|Seed|C/O|O|[O0O[O0O|O0O|O|O|O0O[O[O0O|0O]O]| O

96|F|35|7 |Seed|C|O|O|O]|O|O|O|O|O[O[O]|O]O]| O

96|F|[35| 8 |Seed |C| 0O [0 |37{0]|0(0O]O0O|0O|0O[0O]O0O[O0O] O

96|F|35|9 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O|O

96|F|[36| 1 |[None|C|O[O|O0O[O]|]O[O]O|O|O|O]O[O] O

96|F|36] 2 |[None|C|O[0]|0(0]0(2210|0|0(0]|0(O0] 4

96|F|36|3 [None|C{O|O[O][O|O0O|O|O|O[O[O|O0]O]|O

96|F |36 4 |[None|C|O[O0O|O0O(O0O]|]O[O]O|O|O|O]O[O] O

96|F|36|5 [None|C/|O|O|[O[O|O|O|O|O[O[O|O0O]O]|O
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96|F |36 6 |[None|C|O[O|O0O[O]|]O[O]O|O|O[O]O[O] O

96|F|36| 7 |[None|C|O[O|O0O(O0O]|]O[O]O|O|O|O]O[O] O

96|F|36| 8 |[None|C|O[O0O|0O(O0O]|]O0O[0O]O0O|O0O|O0O[O0O]0O[O0O] O

96|F|36|9 [None|C|O|O[O[O0O|O0|O0O|O0O]|O0O[0O[0O]|0]|]0|42]6 |0

96|F|37|1 |Seed |C{|0|0]|0|0|0|0O[0]0]0]0O|0O]O|30]0]0O|O0O|O0O|O0O]|O

96|F|[37|2|Seed |C|{O[0O|O0O[O0O]O[O]O|O|O[O]O[O] O

96|F|37|3 |Seed|C|O|0O[0O[0]|0]O

96|F|37|4 |Seed|C|O|O|[O0O[O0O]|0O|0O]O0O]O|O0O[O[|O0O]O

96|F|37|5|Seed(C{O[{O0O[O0O|0]|0O]|O

9 |F|37|6|Seed|C{O|O0[0O[0O]|0]0O]0]O|0O[0O[]0]0]|43

96|F (37| 7 |Seed |C{O[O0|0[0]|0|O

96|F|[37| 8 |Seed |C{O[O0O|O0O[O0O]O[O]O|O0O|O|O]O[O] O

9 |F|37|9 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O0O[O[O0O|0O]O]|O

96|F (38| 1 [Seed|[C|0|0]|0|4]0[{0[0]0]0|0O]0O]0O]O

96|F (382 |Seed |C{O|[O0O|0[0O]|0O(O0|30(0|0|0]|0|0]21

96|F|38|3 |Seed|C/O|O0O[0O[0O]|0|0O|2810(0[0|0]0O]| O

96|F (38| 4 [Seed |[C|0|0]0|0]|0[0[25]0]0]|0]|0O]0O]| O

96|F (38| 5 |Seed|C{|O[O0O]|O0O[0O]|]O[O]O|O0O|O|O]|0O|0O]20

9 |F|38|6|Seed|C/O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0]O]| O

96|F|38|7 |Seed|CI|O|O|O[O0O|O0O|O| 6|0[0O[0|O0]O]| O

96|F (388 |Seed |C{O[O0|0[0]|0|O

96|F|38{9 [Seed |C|O|O0O[0O[0]|0]O

96|F (39| 1 [None|C{O[O|O0O|O0O]|O|O|O0O]|O]O0O|O0O]O]|O

96|F|39| 2 [None|C|O|O[O[O|O0O|O|O|O0O[O]O|O0]O0O]|60
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3 |None|C|O|0]0|0O[O|O0O]O0O[0O|0]O(O|O|45[0(0[0|0]|O|0O|0O|O0O]O|0O]O]O|O}O

4 |None|C|O|O[O[O0O]|0O]O]JO0O]O[O][O]|0O]O|O0]|37]0

6 [None|C{O|O|O|O[O|O]|O0O]|O0O]O|O[O]O] O

7 (None|C{O|0O|O[O[O|O|O0O{0]O|O|O|O|] O |45{0]|0]|0|0O|0O|0O|O]JO|O]O]O|O}O

8 |None[C|O|O0O[O0O]|0]01]O0

9 (None|C{O|0O|O|O[O|O|O0O|0]O|O|O]O]|O0|37{0]0|0]0O|0O]|0O|O]JO|O0OjO]O|O}O
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96|F (39| 3 |[None|C|{O[O0O|0|[0]|0|O

96|F (39| 4 [None|C|{O[O0O|0[0]|O0|O

96|F (39| 5 |[None|C{O|O0O|0O(O0O|O{O|O0OO0O|0O|O|O|O0O] 0O |34(0]0[0]0O]O|0O]O[O0O|O|O|0]O]|O

9|F|39| 6 |[None|C{|O|O|O[O|0O]O|]0O]O|O|O0O|0O|0O|8O|O0|0]O0O|O|O0O]O]O|O|O]0O]O[O]O0O]O

96|F (39| 7 |[None|C|{O [0 |0|[0O]|0|O

96|F|39| 8 [None|C|O[0|0(0]|0(0|49(0|0(0]0(O0] O

96|F|39|9 [None|C|O|O0O[0O[0]|0]0|22]0(0|0|0|O0]| 7

97\F| 1

97\F| 1|2 |None|C{|O[O0O]|0O(O0O]O0O[0O]O0O|0O|O0O[O0O]O0O[O0O] O

97\F| 1

97\F| 1|5 |NonefC{O[O[O[O0O|O0O]O]O0O|O0O[O[O0O]0]O

97\F| 1
97\F| 1

97\F| 1

97\F| 1

97\F| 1

97|F| 2

O7T|F|2|2|Seed|C|O[O|O[O]O[O]O|O|O|O]O[O] O

97/F|2|3|Seed|C{O|O|O0O[O0O|O0O|O|O0O|O0O[O[O0O|O0]O]|O

97/F|2 |4 |Seed|C|O|O|O]O]|O|O|O|O[O[O|O]O]| O

O7T|F|2|5|Seed|C|{O[O]|O[O]O[O]O|O|O|O]O[O] O

O7T|F|2|6|Seed|C{O[O0|0|O0]|O0(O

97(F| 2|7 |Seed|C|O|O|O][O]|O|O|O|O[O[O]|O]O]| O

O7|F|2|8|Seed|C|{O[O|O0O[O]O[O]O|O|O|O]O[O] O
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1 (None|C{O|O|O|O{O]|O]|O0|0O]O|O[O]O]| O

l1|Seed|C{O|O0O|O|OfO]|O|O0O|0O]O|O|O|O|S50[0O|0O]0O|O0O|O[O|O|O]O|O]O]JO|O}O

Plot

Season

Year

O7|F|[2]9|Seed|C|{O[0O|O0O[0O]O[O]O|O|O|O]O[O] O

97|F| 3

O7|F|3|2|Seed|C|{O[O]|O[O]O[O]O|O|O|O]O[O] O

97/F|3|3|Seed|C{O|0O|O0O]|O0O|O0O|O|O|O0O[O[O0O|0O]O]|O

97/F|3 |4 |Seed|C|O|O|O]|O]|O|O|O|O[O[O]|O]O]| O

O7|F|3|5|Seed|C|{O[O]|O[O]O[O]O|O|O|O]O[O] O

97/F|3|6|Seed|CIO|O|[O0O[O0O|O0O|O|O|O0O[O[O0O|0O]O]| O

97|F|[3 |7 |Seed|C|0]|0]0|40{0[{0[0]|]0]|]0|0O]O]O0O]O

O7|F|3|8|Seed|C|{O[0O|O0O[O0O]O[O]O|O|O|O]O[O] O

97/F|3|9|Seed|C{O|O0O|O0O[O0O|O0O|O|O0O|O0O[O[O0O|0O]O]|O

97|F| 4

97\F|4 |2 |None|C{O(O0O|0O(O0O]|0O(4]0(0|0(0O]0O|O0O]0|36(0]2[0]0]0|0]0(3]0[0(0]0]|O0

97/F| 4|3 |None|C{O|O[O|O|O0O|O|O|O[O[O|0O]O]|O

97\F|4 |4 |None|C|O[O0O|O[O]|]O[O]O|O0O|O|O]O[O] O

97\/F| 4|5 |NonefC{O[{O0O[O0O|0]|]0O]|O

97|F|5

97|F|5|2|Seed|C|0|0]|0|0O|0O[0O[0]|]0]|O|O]|O[O[O]|30[0|0|0|0O]|0O]|O

O7T|F|5|3|Seed|C|{O[O]|O[O]O[O]O|O|O|O]O[O] O

97/F|5|4|Seed|C|O|0O|0O[0O]|0]0]0]0O(0O|0O]0]|0|24{0|0]0|0O|0O]O]O|0O|0O]0O]O[O]O0O]O

97|F|[5|5|Seed|C{|0|0]0|0|0O]0O|0]0]|]0]|0]|10]O0

O7T|F|5|6|Seed|C|{O[O|O[O0O]O[O]O|O|O[O]O[O] O

97/F|5|7|Seed|CIO|0O|O0O]O0O|O0|O|2]|0(0[0|6]|]0|O0

97|F|5|8(Seed|C|0]|0]0|2]0[{0|4]0]0|0]0]0O] O

O7T|F|5]9|Seed|C{O[O0O|O0O[O]O[O]O|O|O|O]O[O] O
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1 |Seed|C{O|0|O|O(O]|0O|O0O|0]O|0O|O|O|36[0(|0]0|0|0(0|0|0]|7|0]0]0O|0}O0

1 (None|C{O|O|O|O{O]|O|O0O|0O]O|O[O]O]| O

Plot

Season

Year

97\F| 6|1 |None|C|O[O|O[O0O]O[O]O0O|O0O|O|O]O[O] O

97\F| 6|2 |None|C{|O[O0O|O0O[O0O]|]O[O]O0O|O0O|O|O]O[O] O

97|F| 6|3 |None|CIO|O[O[O|O|O|O|O[O[O|O0O]O]| O

97/F| 6|4 |None|CIO|O[O[O|O0O|O|O|O[O[O|O0]O]|O

97/F| 6|5 |None|CIO|O|O[O0O|4]010|0(0O[0O|0]O]|O

97|/F| 6|6 |None|C|O[O0|0]O0

97/F| 6|7 |None|CIO|O[O[O|5]010|0(0O[0O|0]0O]|O

97/F| 6|8 |None|CIO|O[O[|O0O|4]0|0|0[0O[O0|0]O|O

97/F| 6|9 [None|CIO|O|O]|O|2|0|0|0(0O[0O|0O]O]|O

9T\F |7

97/F|7|3|Seed|C|O|0O|[O0O{O0O]|0]0]0]0[0O[0O[0O]0]|79]0]0|0]0|0]0]O0

97(F|7|2|Seed|C|O|O|O][O]|O|O|O|O[O[O]|O]O]| O
97\F|7|4|Seed|CIO|O0O|O0O]O0O|O0O|O|O|O0O[O[O0O|0O]O]|O

97|F|7|5|Seed|C|O0|0]0|0|0|0O]|2]0]0]0|0]|0] 9

O7T|F|7|6|Seed|C{O[0O]|0O[0O]0O[0O]|2|0|0[0O]0O[O0O] O

O7T\F|7 |7 |Seed|C{O|[O0O[|O0[O0O]|O0O|O0O]| 3

O7|F|[7 |8 |Seed|C{O[O0|0[O0]|O0|O

O7T|\F|7]9|Seed|C|{O[0O]|O0O[O0O]O[O]O|O0O|O0O|O]O[O] O

97|F| 8

97\F| 8|2 |None|C|O[O0O]|O0O[O0O]|]O[O]O0O|O0O|O|O]O[O] O

97\/F| 8|3 |NonefC{O[{O[O0O|O0]|]0O]|O

97/F| 8|4 |None|CIO|O[O][]O|O0O|O|O|O[O[O|0O]O]|O

97\F| 8|5 |None|C|O[O0O]|O0O[O0O]|]O[O]O0O|O0O|O[O]O[O] O

97/F| 8|6 |None|CIO|O|O]|O|O|6|0|0[0O[0O|0]O]| O
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1 (None|C{O|O|O|O{O]|O]|O0|0O]O|O(O]O]| O

Plot

Season

Year

97\F| 8|7 |NonefC{O[O[O|O0O|O]|O]O|O[O|0O]0O]|0O] O

97/F| 8|8 |None|C{O|O[O[|O|O0O|210|0(0O[0O|0]0O|O

97\F| 8|9 |None|C{|O[O0O|O0O(O0O]|]O0O[O0O]O0O|O0|0O[O0O]0O[O0O] O

97|F| 9

97\F|[9 |2 |None|C|O[O0O|O0O(8]0({0]0O0|0O|O0O[0O]O0O[O0O] O

97\F|[9 |3 |None|C|O[O0O|0O(O0O]|]O0O[O0O]O0O|O0|0O[O0O]O0O[O0O] O

97/F| 9|4 |None|CIO|O[O]|O|O0O|O|O|O[O[O|O0]O]|O

97\F|[9 |5 |None|C|O[O0O|O0O[O0O]|]O[O]O|O0O|O|O]O[O] O

97/F| 9|6 |None|CIO|O|[O[O|O|O|O|O[O[O|O]O]| O

97(F| 9|7 |None|C{O|O|O[50[{0|O0O|O0|0O[O0O[O0O|0]O]|O

97\F|9 |8 |None|C|O[O0O|O0O[O0O]|]O[O]O0O|O0O|O[O]O[O] O
97\F|[9 |9 |None|C|O[O0O|0O(O0O]|]O0O[0O]O0O|O0|O0O[O0O]O0O[O0O] O

97|F|10| 1 [None|C|O|O|O{O|0O]O|]0O]O(O{O]|0O|0O]0O0(20{0]0|0|0]0O]O|0O|0O]0O]O[O]O0]O

97|F|10| 2 [None|C|O|O|O{O0O|0]0O|0O]0O(O0O{0O|0O|0O]0O{45|0]0|0|0O]0O]O|0O|0O]0O]O[O]|O0O]O

97|F|10| 3 |[None|C|{O (0|0 (O0O]|0O{0O]O0O|O0O|O0O[0O]O[O0O] O

97|F|10| 4 [None|C|O|O[O0O[O0O|0]O]O0O]O[0O[0O]0O]|0]| O |41

97|F|10| 5 |[None|C|O (0|0 (O0O]|O{0O]O|O0O|O|O]O[O] O

97|F|10| 6 [None|C|O|O[O[O0O|0|O|O0O]|]O|0O[0O]0O]|0]| 0 |41

97|F|10| 7 |[None|C{O|O[O[O|O0O|O|O|O[O[O0O|O0]O]| 2

97|F|10| 8 |[None|C| O [O0O|O0O(O0O]|O{0O]O|O0O|O|O]O[O] O

97|F|10| 9 |[None|C|{O(O0O|0O(O0O]|O{O|O0O[O0O|0O(O|O|O] 0O |43(0]0[0O]0O]O|0O]O[O|O|O|0O]O]|O

97|F|11| 1 |Seed|C{O|O|[O0O[O0O|O0O|O|O|O[O[O|O0O]O]|O

97|F|11|2 |Seed|C|O|O|O|O]|O|O|O|O[O[O]|O]O]| O

97T\F|[11{3 |Seed |C{O[O|O0O(O|O(O|O0O|O0O|O|O]|O0O]|3
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Plot

Season
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97|F|11|4 |Seed |C|{O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

97|F|11|5|Seed|C|O|O|O]|O|O|O|O|O[O[O]|O]O]| O

97\F|11|{ 6 |Seed |C{O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

97|F|11|7 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]| O

97|F|11|8 |Seed|C|O|O|[O[O|O|O|O|O[O[O|O]O]| O

O7T|F|[11{9 |Seed |C{O[O0O|O0O[O0O]|]O[O]O|O|O|O]O(I2] O

97|F|12| 1 |Seed|C/|O|O|[O0O|O0O|O0O|O|O|O[O[O0O|0O]O]| O

97|F|12| 2 |Seed|C|O|O|O|O|O|O|O|O[O[O]|O]O]| O

97|F|[12|3 |Seed |C|{O (0|0 [O0O]|]O[O]O|O|O[O]O[O] O

97|F|12|4 |Seed|C/|O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|12|5|Seed|C|O|O|O|O|O|O|O|O[O[O]|O]O]| O
97\F|[12| 6 |Seed |C|{O [0 |O0O[O0O]|]O[O]O|O|O|O]O[O] O

97|F|12|7 |Seed|C|O|0O|0O{O0O|0]0O|0O]0O(O0O{0O]0O|0]0|27{0]0|0|0]0O]O|0O|0O]0O]O[O]O0]O

97|F|12| 8 |Seed|C|O|O|O|O|O|O|O|O|[O[O]|O]O]| O

97\F (12| 9 |Seed |C{O O[O0 |O0O|O[O0O|O0O|O]O|O]O|0O] O |21

97|F|13| 1 [None|C{O|O|[O[O|O0O|O|O|O[O[O|O0O]O|O

97|F|13| 2 |[None|C|O (0|0 [O0O]|]O{0O]O|O0O|O0O|O]O[O] O

97|F|13| 3 |[None|C|O (0|0 (O0O]|]0O{0O]O0O|0O|0O[O0O]O[O0O] O

97|F|13| 4 |[None|C{O|O[O[O0O|O0O|O|O|O[O[O|O0]O]|O

97|F|13| 5 |[None|C|O[O0O|0O[O0O]|]O[0O]O0O|O0O|O0O|O]O[O] O

97|F|13| 6 [None|C|O|O|[O[O|O|O|O|O[O[O|O]O]| O

97|F|13|7 |[None|C{|O|OO|0O|0|O0O0O]0[0O[0O]|0]0|20{0|0|0O|0O(0O]|O|O0]3

97|F|13| 8 |[None|C|O[O0O|O0O[O0O]|O{0O]O|O0O|O|O]O[O] O

97|F|13|9 [None|C|O|O|[O[O|O|O|O|O[O[O|O]O]| 6
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97\F|14| 1 |Seed |C|{O (0|0 [O0O]|]O[O]O|O0O|O|O]O[O] O

97|F|14|2 |Seed|C|O|O|O|O]|O|O|O|O[O[O|O]O]| O

97\F|14| 3 |Seed |C|{O (0|0 [0O]|]O[O]O|O|O|O]O[O] O

97|F|14| 4 |Seed|C|O|O0O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]| O

97|F|14|5|Seed|C|O|O|O][O]|O|O|O|O[O[O|O]O]| O

97\F|14| 6 |Seed |C|{O[O0O|O[O0O]|]O[O]O|O|O[O]O[O] O

97(F|14|7 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]| O

97|F|14| 8 |Seed|C|O|O|O|O|O|O|O|O[O[O]|O]O]| O

97|F|14[9 |Seed ([C{O [0 [0 |0O]|0O]|O

97|F|15| 1 [None|C{O|O|[O[O|O0O|O|O|O[O[O|O0O]O]|O

97|F|15{3 |None(fC{O[O[O0O[O0O|O0O]O]O0O|O0O[O[O0O]0]O

97|F|[15] 2 [None|C| O[O |0 [0O]|0|O

97|F|15| 4 |[None|C{O|O[O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|15| 5 |None|C|O[O0O|O0O(O0O]|O[O0O]O|O0O|O|O]O[O] O

97|F|16| 1 |[None|C|O[O0O|O0O(O0O]|0O{0O]O0O|O0O|O0O|O0O]O0O[O0O] O

97|F|16| 2 [None|C{O|O|[O[O0O|O0O|O|O|O[O[O|O0O]O]|O

97|F|16| 3 [None|C|O|O|O[O0O|0]0O|0O0O]O[O0O{0O]0O|0O]0{38|0|4|0[0]0]0|0|3]0]0(0]0]0

97|F|16| 4 |[None|C|O (O |0 (I5/|0{0]O0|0O|0O[0O]O0O[O0O] O

97|F|16| 5 [None|C|O|O[O0O[O0O]|0|0]0]O|0O[O]O0]O

97|F|16| 6 [None|C|O|O|O{O0O|0]0|]0]0(0{0O]0]|0|27{0|0]|3]0([0]0]0|0|3]0]0(0]0]0

97\F|16| 7 |[None|C|O[O0O|0O(O0O]|O0O{0O]O0O|0O|O0O[O0O]O0O[O0O] O

97|F|16| 8 [None|C|O|O|O[O0O|0]0|]0]0O(0O{0O]0]|0|62]{0(|0]0|0|0]0O]0O0O|0|2]0]0(0]0]O

97|F |16 9 |[None|C|O[0O|O0O[O0O]|O[0O]O0O|O0O|O0O[O]O[O] O

97\F (17| 1 |[None|C|O[O0O|O0O(O0O]|O{0O]O0O|O0O|O0O[O0O]O[O] O
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97\F|17|2 |NonefC{O|[O[O0O|O0O|O|O]O|O[O|0O]0O]|0O] O

97|F {173 |[None|C|{O[O0O|O0O[O0O]|O0O(O0O|O0O|O|O0O|O|O|O] O |80

97\F|17| 4 |[None|C|O[O0O|0O(O0O]|]0O{0O]O0O|0O|O0O[O0O]O0O[O0O] O

97|F|17|5 |[None|C{O|O[O[O|O0O|O|O|O[O[O0O|O0]O]|O

97|F|17| 6 |[None|C|O[O0O|O0O(O0O]|]O[O]O0O|O0O|O0O|O]O[O] O

97\F|17|7 |[None|C|{O|O|0O(O|O{O|O0OO0O|0O(O0O]O|O0O]0|39(0]|2[0]0]0O|0O]O0O[0O|0O|O|0]O0]|O

97|F|17| 8 [None|C|O|O|[O[O0O|0O|O|O0O]|O[O0O[O0O]|0]|]0O|8] 0O

97|F|17|9 |None|C|O|0O|[O0O[O0O|0]0O]0]0O[O0O{0O]0O|0O] 0O |54|0]0|0|0]0O]O|0O|O0O]0O]O[O]O0]O

97\F|18| 1 |[None|C|O[O0O|O0O(O0O]|O0O{0O]O0O|O0O|0O|O0O]O[O0O] O

97|F|18| 2 |[None|C{O|O|[O[O|O0O|O|O|O[O[O|0O]O]|O

97|F|18| 3 |[None|C|O(O0O|O0O(O0O]|O[O]O|O0O|O|O]O[O] O
97\F|18| 4 |[None|C|O[O0O|0O(O0O]|]0O{0O]O0O|O0O|O0O[O0O]0O[O0O] O

97|F|18|5 [None|C{O|O|[O[O0O|O0O|O|O|O[O[O0O|O0]O]|O

97|F|18| 6 |[None|C|O[O0O|0O(O0O]|O[O0O]O|O0O|O|O]O[O] O

97\F|18| 7 |[None|C|O[O0O|O0O(O0O]|]O0O{0O]O0O|O0O|O0O[O0O]O0O[O] O

97|F|18| 8 [None|C{O|O|[O[O0O|O0O|O|O|O[O[O0O|O0]O]|O

97|F |18 9 |[None|C|O[O0O|O0O[0O]|]O0O{0O]O0O|O0O|O0O[O]O[O] O

97|F|[19| 1 |Seed |C|{O[0O|O0O[O0O]|O[O]O|O0O|O0O|O]O[O] O

97|F|19|2 |Seed|C/|O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]| O

97|F|19|3 |Seed|C|O|O|O|O|O|O|O|O[O[O|O]O]| O

97|F|[19|4 |Seed |C|{O (0|0 [0O]|]O[O]O|O|O|O]O[O] O

97|F|19|5|Seed|CI{O|O|[O0O|O0O|O0O|O|O|O[O[O0O|0O]O]| O

97|F|19|6 |Seed|C|O|O|[O|O|O|O|O|O[O[O]|O]O]| O

97\F|[19|7 |Seed |C{O (0|0 [0O]|]O[O]O0O|[O0O|O0O|O]O[O] O
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97|F|[19| 8 |Seed |C|{O (0|0 [0O]|]O[O]O|O0O|O[O]O[O] O

97|F|19|9 |Seed|C|O|O|O|O]|O|O|O|O[O[O|O]O]| O

97|F|20| 1 |Seed|C|O|O|O[O0O|0]0O|]0O]O|0O|0O|0O|0|42|0|0]0O|O|O]O]JO|O|O]O]O[O]O]O

97|F|20| 2 [Seed |C|O|O[0O[0|0]O

97|F (20| 3 |Seed |C{O [0 |0 [0]|0|O

97|F|20( 4 |Seed ([C{O [0 [0 |0O]|0O]|O

97|F|20|5 |Seed|CIO|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|20| 6 |Seed|C|O|O|[O|O]|O|O|O|O[O[O|O]O]| O

97|F|[20| 7 |Seed |[C{O (0|0 [0]0[0|350/0|0(0O]|0[0O] O

97|F|20| 8 |Seed |C/|O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|20|9 |Seed|C|O|O|O|O]|O|O|O|O[O[O|O]O]| O
97\F|21| 1 |None|C|O[O|O0O[O0O]|]O[0O]O0O|O0O|0O[O0O]O0O[O0O] O

97|F|21| 2 |[None|C|O|O[O[O|O0O|O|O|O[O[O|0O]O]|O

97|F|21| 3 [None|C|O|O|O{O|0]|0O]0]0O(0O{0O|0|0|35]0]0|0]O|0O]O]JO]JO|O]O]|O|O|O

97|F|21| 4 |[None|C|O[O0O|0O[O0O]|]O[0O]O0O|O0O|O0O[O0O]O[O0O] O

97|F|21|5 [None|C{O|O|[O[O|O0O|OLO|O[O[O|0O]O]|O

97|F|21| 6 |[None|C|O[O0O|O0O(O0O]|]O[O]O|O0O|O|O]O[O] O

97|F|21|7 |[None|C|O[O0O|O0O(O0O]|]O{0O]O0O|O0O|O0O[O0O]O[O0O] O

97|F|21| 8 [None|C{O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

97|F|21|9 |None|C|O|[O0O|O0O[O0O]|]O[O]O|O0O|O|O]O[O] O

97|F (22| 1 |[None|C|O[O0O|O0O(O0O]|O0O{0O]O0O|0O|0O[O0O]O0O[O0O] O

97|F|22| 2 |[None|C{O|O|[O[O|O0O|O|O|O[O[O|O0]O]| O

97|F|22|3 |[None|C|O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

97|F|22| 4 |[None|C|O[O0O|0O(O0O]|]0O{0O]O0O|O0O|O0O[O0O]O[O0O] O
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97|F|22|5 |None(fC{O|[{O0O[O0O|O0O|O]|O]O|O[O|0O]0O]|0O] O

97|F|22| 6 |[None|C|O[O0O|O0O(O0O]|O[O]O|O0O|O|O]O[O] O

97|F|22|7 |[None|C|O[O0O|O0O(O0O]|]O0O{0O]O0O|O0O|O0O[O0O]O0O[O0O] O

97|F|22| 8 [None|C|O|O[O[O0O|O0O|O|O|O[O[O|0O]O]|O

97|/F|22|9 |None(C{O[{O0O[O0O|0]|0O]|O

97|/F|23| 1 |None(C{O[{O0O[O0O|0]0O]|O

97|F|23| 2 |[None|C{O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

97|F|23| 3 |[None|C|O[O0O|O0O(O0O]|]O[O]O0O|O0O|O|O]O[O] O

97|F|23| 4 |[None|C|O[O0O|0O(O0O]|]O0O[0O]O0O|0O|0O[O0O]0O[O0O] O

97|F|23|5 |[None|C{O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

97|F (23| 6 |[None|C|{O [0 |O0[0]|0|O

97|F|23|7 |[None|C|O[O0O|O0O(O0O]|]O0O{0O]O0O|0O|O0O[O0O]O0O[O0O] O

97|F|23| 8 [None|C|O|O|[O[O0O|O0O|O|O|O[O[O|0O]O]|O

97|F (23| 9 |[None|C|O[O0O|O0O[O0O]|]O[0O]O0O|O0O|O|O]O[O] O

97|F (24| 1 |Seed|C|{O[0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

97|F|24|2 |Seed|C{O|O|O0O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|24|3 |Seed|C|O|O|O|O]|O|O|O|O[O[O|O]O]| O

97|F|24|4 |Seed |C|{O[O0O|O0O[0O]O[O]O|O|O|O]O[O] O

97|F|24|5|Seed|C/{O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|24| 6 |Seed|C|O|O|O]|O]|O|O|O|O[O[O]|O]O]| O

97T\F|24|7 |Seed |C|{O (0|0 [0O]|]O[O]O|O0O|O|O]O[O] O

97|F|24| 8 |Seed|C/|O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]| O

97|F|24|9 |Seed|C|O|O|O|O]|O|O|O|O[O[O]|O]O]| O

97|F (25| 1 |[None|C|O[O0O|O0O(O0O]|0O{0O]O0O|O0O|0O[O0O]O[O0O] O
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97|F|25(2 |None(C{O[{O0O[O0O|0O]|0O]|O

97|F|25|3 |[None|C|O[O0O|O0O(O0O]|O{O]O|O0O|O|O]O[O] O

97|F|25| 4 |[None|C|O[O0O|0O(0O]|]0O{0O]O0O|0O|0O[0O]O[O] O

97|F|25|5 |[None|C{O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

97|F|25| 6 |[None|C|O[O0O|O0O(O0O]|]O{0O]O|O0O|O|O]O[O] O

97|F|25(7 |NonefC{O[O0O[O0O[0|4]0]0[|0[0O[0]0]O0

97|F|25| 8 [None|C{O|O|[O[O0O|O0O|O|O|O[O[O|O0O]O]|O

97|F|25|9 |[None|C|O[O0O|O0O(O0O]|]O[O]O|O0O|O|O]O[O] O

97|F|26| 1 |[None|C|O[O0O|0O(O0O]|]O0O{0O]O0O|O0O|0O[0O]0O[O0O] O

97|F|26| 2 |[None|C{O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

97|F|26| 3 |[None|C|O|O|O[O0O|0]0O|]0O]0O[O0O{O0O]0O|0O]0{9%|0]0|0O|0O]O]O|0O|O0O]0O]O[O]|O0O]O
97\F (26| 4 |[None|C{O(O|0O(O|O(O]|O0O|0O}0O[O]O|O]0]20(0]0|0|0O[O0O|0]0O0|0]O0

97|F|26|5 |[None|C{|O|O|O{O|0]O0O|]0O]0O(O0O{O0O]0O|0O0]0{35]{0]0|0|0]0O]O|0O|0O]0O]O[O]O0O]O

97|F|26| 6 |[None|C|O[O0O|O0O(O0O]|]O[0O]O0O|O0O|O|O]O[O] O

97|F|26| 7 |[None|C|{O|O|O(O|O{O|OO|OfO]O[O]O0O]|50(0]O[0O]O]O|O0O]O[O|O|O|O0]O]|O

97|F|26| 8 [None|C|O|O|O{O|0]0O|]0O0O]0O[O{O0O]0O|0O]0(20{0]0|0|0]0O]O|0O|0O]0O]O[O]O0]O

97|F|26|9 |[None|C|O[0O|0O(0O]|]O0O{0O]O0O|O0O|O0O|O]O[O0O] O

O7|F|27|1 |Seed(C{O [0 [O0O|0]|0O]|O

97(F|27|2|Seed|C{O|0O|[0]0]0]0|23]0(0[0|0]0O| O

97|F|[27|3 [Seed |[C|0|0]|0|0|0O]|0O[4]0]|0|0O]|0O|O[|40|O0O|O|O|0O|O|O0O|2]0

97|F|27|4 |Seed |C|{O|[O0O|O0O[O0O]|O{O]O|O|O|O|O[O]|S50]0|0]O

97|F|27|5|Seed|C|O|0O|0O{0O|0]0|]0]0O(0O{0O]0]|0|28{0(0]|7|2|0]0]0|0|0]0]0O[O0]0]O

97|F|28| 1 |Seed|C|O|O|O]|O]|O|O|O|O[O[O]|O]O]| O

97|F |28 2 |Seed |C{O[0O|O0O[O0O]O[O]O|O|O[O]O[O] O
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97|F |28 3 |Seed |C|{O[0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

97|F|28|4 |Seed|C|O|O|O|O]|O|O|O|O[O[O]|O]O]| O

97|F|[28]5|Seed |C{O[0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

97|F|28| 6 |Seed|C/O|O|[O[O0O|O0O|O|O|O[O[O0O|0O]O]| O

97|F|28|7 |Seed|C|O|O|O]|O|O|O|O|O[O[O]|O0O]O]| O

97|F |28 8 |Seed |C{O[0O|O0O[O0O]|]O[O]O|O0O|O|O]O[O] O

97|F|28|9 |Seed|C/O|O|[O0O]|O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|29| 1 |[None|C|O(O0O|O0O(O0O]|O{O]O|O|O|O]O[O] O

97|F|29| 2 |[None|C|O (0|0 (0O]|]0O{0O]O0O|0O|0O[O0O]O[O0O] O

97|F|29|3 [None|C{O|O[O[O0O|O0O|O|O|O[O[O|O0]O]|O

97|F|29| 4 |[None|C|O[O0O|0O(O0O]|]O[O]O|O0O|O|O]O[O] O
97|F|29| 5 |[None|C|O (0|0 (O0O]|]0O{0O]O0O|O0O|O0O[O0O]O0O[O0O] O

97|F|29| 6 [None|C{O|O[O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|29| 7 |[None|C|O (0|0 (O0O]|]O{0O]O0O|O0O|O|O]O[O] O

97|F|29| 8 [None|C|O (0|0 (O0O]|O{0O]O0O|O0O|O0O[O0O]O0O(O0O] O

97(F|29|9 [None|C{O|O[O][O0O|O0O|O|O|O[O[O|0O]O]|O

97|F (30| 1 |[None|C|O[O|O0O(O0O]|]O[O]O|O|O|O]O[O] O

97|F|30| 2 |[None|C|O[O0O|O0O(O0O]|]O0O[0O]O0O|O0O|O0O[O0O]O0O[O] O

97|F|30| 3 [None|C{O|O[O]|O|O0O|O|O|O[O[O|O0]O]|O

97|F|30| 4 |[None|C|O[O0O|O0O(O0O]|]O[O]O|O0O|O|O]O[O] O

97|F (30| 5 |[None|C{O[O0O|0O[O0O]|]O{0O]O0O|O0O|O0O[O0O]O0O[O0O] O

97|F|30| 6 [None|C{O|O|[O[|O|O0O|O|O|O[O[O|O0]O]|O

97|F|30| 7 |[None|C|O[O|O0O(O0O]|]O[O]O|O0O|O|O]O[O] O

97|F|30| 8 |[None|C|{O[O0O|O0O(O0O]|]O{0O]O0O|O0O|0O[O0O]O[O0O] O
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97|/F|30({9 |None(C{O|[O0O[O0O|O0O|O|O]O|O[O|O0O]O]|O] 6

97|F|31| 1 |Seed|C|O|O|O][O|O|O|O|O[O[O]|O]O]| O

97|F|31|2 |Seed|C|O|O0O|O0O[O0O|0]0O|]0]O[O0O[0O]|O0O|0O]0O0[9%|0]0|O0O|0]O]O|0|2]0]0[0]0]2

97\F|(31{3|Seed|C{O[O0O|O0O|O0O]|O[O|O0O]|O]O0O|O0O]O]|O

97|F|31|4 [Seed |C{|0]|0]|0|0|0|0O[0]0]0]0O|0O]O0O]22]0]0|0O|0O|O0]|O

97|F|31|5|Seed|C{O[0O|O[O]O[O]O|O|O|O]O[O] O

97\F (31| 6 |Seed |C|{O [0 |0 (35]{0(0

97|F|31|7 |Seed|C|O|O|O|O]|O|O|O|O[O[O|O]O]| O

97|F|31|8|Seed |C{O[0O|O0O[0O]|]O[O]O0O|O0O|0O|O0O]O0(27]| O

97|F|31|9 |Seed|C/|O|O|O0O]|O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|32| 1 [None|C|O|O[O|O0O|0]O0O]O0O]O[O0O{0O]0O|O0|150{0|0]O0O|O|0O]O]O]|O

97|F|32|2 |[None|C|O[0]|0(0]0(0]|20(0|0(0]0(0] O

97|F|32| 3 |[None|C{|O|O|[O]|O0O|O0O|O|O|O[O[O|O0]O]|O

97|F|32| 4 |[None|C|O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

97|F|32|5 |None|C|{O[O0O|0O(O0O]|]O0O[0O]O0O|O0O|O0O[O0O]O[O0O] O

97|F|32| 6 [None|C|O|O|O[IO[]O|O|O|O[O[O0O|O0]O]|O

97|F|32|7 |None|C|O|O[O[O0O|0]0]0]0O[0O{0O]0]|0|36]0|0]0|0[0]0|2|0|7]0]0(0]0]2

97|F|32| 8 |[None|C|{O[O0O|0O(O0O]|]O0O(0O]O0O|O0O|O0O|O0O]O[O0O] O

97|F|32|9 [None|C|O|O[O0O[O0O|0]0O|]0]O[O0O[0O]|0|0]0{45{0]0|2|0]0]2|0(0]0]0O[0]0]2

97|F|33| 1 |Seed|C|O|O[O[O|O|O|O|O[O]O|O]O0O]|80

97|F|33|2 |Seed|C|O|0O|0[0]|0]0]|20]0(0{0O|0|0]| 0 |24|0]0|0O|0O]O]O|0O|0O]0O]O[O]O0O]O

97|F|33|3 |Seed|C/O|O[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|33|4 |Seed|C|O|O|O][O|O|O|O|O[O[O]|O]O]| O

97|F|33|5|Seed|C|O|O|O[O|0]O|]0O0O]O|O|O]0O|0O]| O |100jO0O]O|O|O]O]JO|O|O]O]O[O]O]O
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97|F (33| 6 |Seed |C{O[O|O0O|O0O]|]O|O|O0O]|O]O|O]O]|O

97|F (33| 7 |Seed |C{O[O0|0[0]|0|O0

97|F|33| 8 |Seed |C{O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

97|F|33|9 |Seed|C/|O|O[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|34| 1 |Seed|C|O|O|O][O]|O|O|O|O[O[O|O]O]| O

97|F|34|2 |Seed|C|O|0O[0O[0O]|0|O0O]0O]|]O0O|O0O[0O]|0O|O0O|50]|0]|0]|5|0(0]O0

97|F|34|3 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

97|F|34|4 |Seed|C|O|O|O]|O]|O|O|O|O[O[O]|O]O]| O

97|F|34|5|Seed |C|{O[O0O|O0O[O0O]O[O]O|O|O|O]O[O] O

97|F|34| 6 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O0O[O[O0O|O0]O]| O

97|F|34|7 |Seed|C|O|O|O[O]|O|O|O|O[O[O]|O]O]| O
97|F|34| 8 |Seed |C|{O[0O|O0O[O0O]O[O]O|O|O[O]O[O] O

97(F|34|9 |Seed|C/|O|O|[O0O[O0O|O0O|O|O|O0O[O[O0O|0O]O]|O

97|F|35| 1 |Seed|C{O|O[O[O|O|O|O]|O

97|F|35|2|Seed|C|{O[O0O]|O0O[O0O]O[O]O|O|O|O]O[O] O

97|F|35|3 |Seed|C/{O|O|[O][O0O|O0O|O|O|O[O[O|0O]O]| O

97|F|35|4 |Seed|C|O|O|O|O]|O|O|O|O[O[O]|O]O]| O

97|F|35|5|Seed|C{O[O0O]|O0O[O0O]O[O]O|O|O|O]O[O] O

97|F|35|6 |Seed|C/O|O|[O0O[O0O|O0O|O|O|O0O[O[O0O|0]O]|O

97|F|35|7 |Seed|C|O|O|O]|O|O|O|O|O[O[O]|O]O]| O

97|F|35| 8 |Seed |C|{O[0O|O0O[O0O]O[O]O|O|O|O]O[O] O

97|F|35|9 |Seed|C/|O|O|[O0O[O0O|O0O|O|O|O[O[O0O|O0]O]|O

97|F|36| 1 |[None|C|O[O|O0O[O0O]|]O[O]O|O0O|O|O]O[O] O

97|F (36| 2 |[None|C|{O[O0O|0[0]|O0|O
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97|F|36|3 |None(C{O[O0O[O0O|O0O|O]|O]O|O[O|0O]0O]|0O] O

97|F|36| 4 |[None|C|O[O0O|O0O(O0O]|]O[O]O|O|O|O]O[O] O

97|F|36|5 |[None|C{|O[O0O|0O(O0O]|]O0O(0O]O0O|0O|O0O[O0O]0O[O0O] O

97|F|36| 6 [None|C/|O|O|[O[O0O|O0O|O|O|O[O[O|O0]O]|O

97|F|36|7 [None|C|O|O[O[O0O]|O0|O0] 3

97|F|36| 8 |[None|C|O[O0O|0O(O0O]|]O0O{0O]O0O|O0O|O0O[O0O]O(O0O] O

97|F|36|9 [None|C{O|O[O[O0O|O0O|O|O|O[O[O|O0]O]| O

97|F|37| 1 |Seed|C|O|O|O][O]|O|O|O|O[O[O]|O]O]| O

97\F|37|2|Seed |C|{O[O0O|O0O[O0O]O[O]O|O|O[O]O[O] O

97|F|37|3 |Seed|C/{O|O0O|[0O[0O]|0|O0O|60|O0O[0O[0O|0]O]| O

97|F|[37|5|Seed |C{O [0 |3 (1500|300 |0|0]O0]|O0

97|F|37|4 |Seed|C|O|O|O]O|O|O|O|O[O[O]|O]O]| O
97\F|37|6|Seed |C{O|[O0|O0(0O]|0O|O0]| 3

97|F|37|7 |Seed|C|O|O|O][O|O|O|O|O[O[O]|O]O]| O

97|F|37| 8 |Seed |C|O [0 |0 (12000{0]0|0|0[0O]0O[O0O] O

97\F|[37]9 |Seed |C{O[0|0[0]|0(O

97|F (381 |Seed|C{O[O0|0[0]|O0|O

97|F|38[2 |Seed(C{O [0 [O0O|0]|0O]|O

97|F|38|3 |Seed|C/|O|O|O0O[O0O|O0|O|2]|0(0O[0|0]O|O

97|F (38| 4 [Seed |[C|0|0]0]|0|0]0O|2]0]0]|0]|30]0

97|F|38|5|Seed|C|O|O|O0O[O0O|0]O0O|0O0O]O|O|O|0O|0O] O |150{0]0O|O|0O]|O]O|O|6]0]0O[0O]0]O

97|F|38| 6 |Seed|C/O|O|[O0O[O0O|O0O|O|7|0(0O[0O|0]O|O

97|F (387 |Seed |C{O[O0|0[0]|O0|O

97|F|38|8 |Seed|C|O|0O|O[O0O|0]0O|]0]0O|0O|0O|0]|0|30{0|0]|3]0[|0]0O]0O|0(10j]0]O[O0O]O0O]O
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4 [None|C|O|O[O[O0O|O0]|O|116/0(0O[0O|0]O|O

6 [None|C{O|O|O|O[O|O]|O0O]|O0O]O|O[O]O] O

7 {None|C{O|O|{O0O|O]|O[O]O0]|]0O]O0O|0O]O0]|O
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Plot
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97|F|38[9 |Seed ([C{O [0 [O0O|0]|0O]|O

97|F (39| 1 |None|C[O[O0O]O|O[O0O]O

97|/F|39(2 |None(C{O[{O0O[O0O|0]|]0O]|O

97|F |39 3 [None|C{O|[O|O0O[O0O]|O0O|O]| 5

97|F|39| 4 |[None|C|O|O|O[O0O|0]0O]0O0O]0O(O0O{0O]0O|0O] O {20000]0|0|0]0O]O|0O|0O]0O]O[O]0O]O

97|F (39| 5 |[None|C|O[O0|0O(0O]|]0O{0O]|4|0|0[0]0(O0] O

97|F|39| 6 [None|C|O|O0O[0O[0O]|0]|0]60]|0|0(0[0]O

97|F|39|7 |[None|C|O|O|O{O|0]O|]0O]O|O|0O]|0O|0O|40{0|0]O|O|O]O]O|O|O]O]O[O]O]O

97|/F|39| 8 |None(C{O[O[O0O[O0O|O0O]O]O0O[O0O[O[O0O]0]O0

97|F (39| 9 |[None|C{O[O0|0|[0O]|0(O

98|F|1

98|F| 1|2 |None|C|O[O0O]|0(45/0({0] 00|00 ]0O[O0O] O

98|F|1

98|F|1

98|F|1]|5 |None|lC{O|O|O0O[O|O{O]O0OO0O|O0O|O]O|O]|55]0(0]0O[O0O]O]O|O]O(O|O|O|0O]O]|O

98|F|1

98|F| 1

98|F|1

98|F|1

98|F|2

98|F[2[2|Seed M|O[O|O0O|O]|O|O|O0O]|O]O|O0O]O]|O

98|F|2|3|SeedM|O|O[O[|O|O0O|O|O|O0O[O[O|O0]O]|O

98|F|[2 |4 |Seed M{O|0]|0|0|0O|0O]O0O]|0|0O]O|0O]|O] 7

O8|F|[2|5|Seed M|O|[O|O[O]O[O]|O|O]O|O]O|O]| 7
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1 (None|C{O|O|O|O{O]|O]|O0|0O]O|O[O]O]| O

1 [Seed|C{O|O0|O|O{O]|O]|O0|0O]O|O[O]O]| O

Plot

Season

Year

98|F|[2|6|SeedM|O[O|O0O[O0O]|]O[O]O0O|O0O|O|O]|O|O0O] 4

98|F|2|7|SeedM|O|O|O[O]|0O]|0O]O0]O|0O[O[O0O]O

98|F[2|8|Seed M|O[O|O0|O0O|O|O|O0]|0O]|2(0]0]|O0

98|F|2|9|SeedM|O|O|O[O|O0O|O|O|O0O[O[O0O|0O]O]|O

98|F|3

98|F|[3|2|Seed|C|O[O]|O[O]O[O]O|O|O|O]O[O] O

98|F|3|3|Seed|C|O|0O|O[O0O|2]0]0]0(0{0O]0]|0|110{/0|0]O|0O|O]O

98|F|3 |4 |Seed|C|O|0O]|0O|0O|O]|O|O]|]0O]O]|O|O|O]O]|78]0|O0O|O[OlO[O|0O|0]|]O|O|0]0]O

98|F|[3|5|Seed|C{O[O|O0O[O]|O[O|O0O|O0O|O0O|O]|O0]|3B8

98|F|3|6|Seed|CIO|O|O0O[O0O|O0O|O|O0O|O0O[O[O0O|0O]O]|O

98|F|3|7|Seed|C|O|O|O][O|O|O|O|O[O[O]|O]O]| O
98|F|[3|8|Seed|C{O[O0O|O0O[O0O]|]O[O]O0O|O0|0|0O]|4(0] O

98| F|3|9|Seed|CIO|O[O0O[]O0O]|O0O|O|O0]|0[0[23]0]0]| O

98 |F| 4

98|F|4 |2 |NonefC{O[O0O[O0O]|0]|O

98|F|[4 |3 |None|C{O[O0O|O0|O0]|O0(O

98|F| 4|4 |None|C{O|0Of(0O{0O|0]2]0]0(0{0]0]|0|35{0(0]0|0|0]0]2|0(0]0]0O[0]0]O

98|F|[4 |5 |None|lC{O[O|O0O[O0O]O[O|O0O]|O0O]O0O[O0]O]|O

9|F|5

98|F|5|2|Seed|C|O|0O]|0O|0O|0O|O|O]|]0O]O]|O|O|O]O]20[{0OfO|O|O|OlO|O|0O]|JO|O|0]O0O]O

98|F|[5|3|Seed|C|O[O]|O[O]O[O]O|O|O|O]O[O] O

98|F|5|4|Seed|C|O|O0O[O0O[O0O]|0]O]O0]O0O[0O[0O]0O]O0] 0|21

98|F|5|5|Seed|C|O|O|O]|O|O|O|O|O[O[O|O]O]| 6

98|F|5|6|Seed|C|O|O|O[O]|0O]|0O]|2]0(0{0O|0O|0O]O0|30{0|0O]O|O]O]JO]JO|O]O]|O|O]O
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Plot
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98|F| 5|7 |Seed{C|{O[O0[O0O[O0|0]|7

98|F|5|8|Seed|C|O|O|O[O]|0O|O0O]O0O]O|0O[O[|O0O]O

98|F[5]9|Seed|C|O[O0O|O0O[O0O]|]O[O]O|O|O|O]O|O] 6

98|F|6

98|F| 6|2 |NoneM|O|O[O[O|0]|7]0]0(0{0]0]0|32]0]0]0|0|O0]O0

98|F| 6|3 |NoneM|O|O|O[O|O|O|O|O[O[O|O0O]O]| O

98|F| 6|4 |NoneM|O|O[O[O|O|O|O|O[O[O|O0]O]|O

98|F| 6|5 |NoneM|O|O|O[16{0|O0O|O0O|O0O(O0O[O0O|0]O|O

98|F| 6|6 |NoneM|O|O[O0O[9]0|O0O|O0O|O0O[O[O0O|O0]O]|O

98|F| 6|7 |NoneM|O|O[O[20[0]|0|0|0(0O[0O|0]O]| O

98|F| 6|9 |NoneM|O|O[O[O|O|O|O|O(3][0|0]0O]|O

98|F| 6|8 |NoneM|O|O[O[3]0|2(/0|0(0[0|0]0|O
9| F|7

98|F|7|2|Seed|B|O|0O]|0O|0O|0O|O|O]|]0O]0O]O|O|O]|68]O0O|O|O[O[OlO[O|0O|0]|O|0O|0]0]O

98|F|7|3|Seed B|O|O|0O[0O|0]|]0|4]0(0[0]0|0|58]0|0]0|O0O|0O]O]O|0O|0O]0O]O[O]O0O]O

98|F|7|4|Seed BIO|O[O0O[O0O|O0O|O|O0O|O0O[O[O0O|0O]O]|O

98|F|7|5|Seed|B|O|O|O[O]|O0|O0] 3

98|F|7|6|Seed(B{O[O0O[O0O|0]|]0]|O

98|F|7|7|Seed BJO|O[O0O[O0O]|0]0O]0]O|0O{0O[O0]0]|83

98|F|7|8|Seed|B|O|0O]|0O|0O|0O|O|0O]|0O|O]|O|O|O]O|8]|O|OlO[OJO[O|O|0]|O|O|0]O0]O

98|F| 7|9 |Seed BI|O|O|O[O0O|0]0O|]0]|]O0O[O0O|0O]|0O|0O]0|93|0]0|0O|0O]0O]O|0O|O0O]0O]O[O]O0O]O

98| F|8

98|F|8|2|NoneM|O|O[O[O0O]|0]0]0]0(0[0]0]|0|24{47|0]0|2|0]0]0|0|0]0]0O[0O]0]O

98|F|[8 |3 [NoneM|O(O|O0O[O|O[O|O0O]|O0O]O0O[O0]O]|O
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98|F| 8|4 |NoneM|O[O[O[O0O|O0]O]O0O[O0O[O0O[0O]0]0]21

98|F| 8|5 |NoneM|O|O[O[O|O|O|O|O[O[O|O0]O]|O

98|F| 8|6 |NoneM|O|O[O|O|8|O0O|O0O|O0O[O0O[O0O|O0]O]| O

98|F| 8|7 |NoneM|O|O[O[O|O|O|O|O[O[O|O0]O]|O

98|F| 8|8 |NoneM|O|O|O[O]|0O]|0O]0]0O(0[0O]0|0|45]0]0]|0]|2|0]0O]0O]JO|O]0O]|O|O]O

98|F| 8|9 [NoneM|O|O[O[O]|O0O|0O]0]|]O|O0O|O0O|0O|0]|62]0]0]0

98|F|9

9|F|9|2|NoneClO|O[O[O]|O0O|2|0]O0

98|F[9 |3 |[None|lC{O[O|O0O[O0O]|]O[O|O0O]|O0O]O0O[O0]O]|O

98|F| 9|4 |None|ClO|O[O]O|O0|19/ 0 |0O(0O[O0O|0]O]| O

98|F|[9 |5 |None|C{|O[O]|O0O[O]|]O[O]O|O0O|O|O]O[O] O
98|F| 9|6 |None|CIO|O[O[O|O|O|O|O[O[O|O]O]| O

98|F| 9|7 |None|ClO|O[O[]O|O|O|O|O[O[O|O0]O]|O

98|F|[9 |8 |None|C|O[O|O[O]|]O[O]O|O0O|O|O]O[O] O

98|F[9]9 |None|C{|O[O0O]|O0O[O0O]|]O0O[O0O]O0O|O0|0O[O0O]0O[O0O] O

98|F|10| 1 [None|C{O|O|[O|O|O|O|O|O[O[O|O0O]O]|O

98|F|10| 2 [None|C|O|O|O{O|0]0O|0O]O[O{O0O]0O|0O0]0{25{0]0|0|0]0O]O|0O|0O]0O]O[O]O0O]O

98|F|[10| 3 [None|C|{O|O|O(O|O{O|OO|OfO]O[O]O]70[{0]0[O0O]0O]O|O0O]O[O|O|O|0O]O]|O

98|F|10| 4 [None|C{O|O|[O|O|O0O|O|O|O[O[O0O|0O]O]|O

98|F|10| 5 [None|C{O|O|O{O|0]0O|]0O]O(O{O]|0O|O0O]0O|55|0]0|0|0]O]O|0O|0O]0O]O[O]O0O]O

98|F|10| 6 [None|C|O|O|O[O|0O|]O|0O0O]O|O|O|0O|0O]| O (130(0]0O|0O|0O]O]JO|O|O]O]O[O]O]O

98|F|10| 7 |[None|C|O|O|O{O|0]O0O|0O]O(O{O|0O|O0O]0O|8|0]0|0|0]O0O]O|0O|O0O]0O]O[O]|O0]O

98|F|10| 8 |[None|C|O[O0O|O0O[O0O]|O[O]O|O0O|O|O]O[O0O] 2

98|F|10| 9 |[None|C{O[O0O|0O(O0O]|]O{0O]O0O|O0O|O0O|O0O]0O[O] O
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98|F|11|1 |Seed B|O|O|[O[O0O|0|]0O|O0O]|O[O0O|0O|0O|0O]| O |143]0]0|0O|0O|0O]O|0O|O]0O]O[O]O0O]O

98|F|11{2 [Seed|B|O|O[O[O0O|O0|O0O|55]|0(0]0]|O0 |41

98 |F|[11|3|Seed | B{O[O|O[O0O]|O[O]O0O|O0O|O[O]O[O] O

98|F|11|4 |Seed BJO|O|[O|O0O|O0O|O|O|O[O[O0O|O0]O]|O

98|F|[11|5(Seed|[B|O|0]|0|0O|0O[0O[0]|]0O]|]0O|0O]O[O]O

98 |F|[11|6|Seed | B{O[O|O0O[O0O]|O0O[0O]| 6 [0|0[0]0[O0] O

98|F|11|7 |Seed B|O|O|[O{O0O|0]0O|]0O]O(O0O{0O]|0O|0O]0|8]0]0|0[0]0O]O|0|0O]0O]O[O0O]O0]O

98|F (11| 8 [Seed [ B|O|0]|0|0|0O[0O[50]0]|0|0]0[0O] O

98|F|11{9 [Seed B|O|O|[0O[0|0]0|25]0(0{0O|0|0]| O ({128/0]|2|0|0|0]O0O|0O|0O]0O]|O[O]O0O]2

98|F|12| 1 |Seed M|O|O|O{O0O|0]0O|]0O0O]O[O0O|0O]0O|0O|65{0|0]0|0O|0O]O]O|0O|0O]0O]O[O]O0O]O

98|F (12| 2 [Seed M| 0O |0]|0|0|0O[0O[0]|]0]|0|O0]0]30]0O0

98 |F[12{3 [Seed M| O (O[O0 |[O|O|O|O0O|O]O|O]O]|O

98|F|12|{4 |Seed M|O|O|O{O0O|0]0O|0O0O]O[O0O{O0O]0O|0]0O0|75{0]|4]0[|0]0]0|0|0]0]O[O0O]O0]O

98|F (12| 5 (Seed M| 0O |0]|0|0O|0O[0O[0]0]|0O|0O]0O]|O]O

98|F|[12| 6 |Seed M| O[O |O0O[O0O]|O[O]O|O0O|O[0O]O[O] O

98|F|12|7 |Seed M| O|O|[O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

98(F|[12| 8 [Seed M| 0| 0|0|0|0|{0O[0]|]0]|0]|0O|0O|O]O]|95|0|0O|0O|O0O]|O

98|F|[12]9 |Seed M| O[O |0 [0O]|O[O]O|O0O|O[O]O[O] O

98|F|13| 1 [None(B|O|O|[O[O|O|O|O|O[O[O|O0O]O]|O

98|F|13|2 [None B|O|O[O|O|O0O|O|O|O[O[O|O0]O]|O

98|F|13| 3 |[None|B|O(O|O0O(O0O]|O{0O]O0O|O0O|O0O[O0O]O0O[O0O] O

98|F|13| 4 [None/B|O|O[O[O0O|0|O0O]0]0O|O0O{O0O|0|0O0|77]{0]0]0|0|O0]O0

98|F|13|5 |[None B|O|O|[O|O|O0O|O|O|O[O[O0O|0O]O]| O

98|F|13| 6 |[None(B|O|O[O[O|O|O|O|O[O[O|O0O]O]| O
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98 |F|13|7 |None(B{O|[O[O|O|O|O]O|O[O|0O]O]|0O] O

98|F|13| 8 [None(B|O|O[O[O|O0O|O|O|O[O[O|O0]O]| O

98|F|[13] 9 |[None|B|{|O[O0O|0O(0O]|0(0O]|2|0|0(0O]0O(O0] O

98|F|14| 1 |[Seed M|O|O|[O0O[O0O|0|0]0]O|0O[O[O0]O

98|F (14| 2 [Seed M|0O|0]|0|0|0O[0O[0]|]0]0O|0O]O[O]O

98|F|14|3 |Seed M|O|O|O[O0O|0]0O|]0]|]0O[0O|0O]0]|0|25{0|0]0|0O|0O]0O]2|0(|0]0]0O[0O]0]O

98|F|14|4 |Seed M| O|O[O|O0O|O0O|O|O|O[O[O|0O]O]| 4

98|F|[14|5 [Seed MO0 |0]|0|0|0O[0O[0]|]0]0O|0O]O]O]O

98|F|[14| 6 |Seed M| O[O |O0O[O0O]|O[O]O|O0O|O|O]O[O] O

98|F|14|7 |Seed M| O|O|[O0O[O0O|O0O|O|O|O[O[O0O|O0]O]| O

98|F|14| 8 |Seed M| O |O|[O|O|O|O|O|O[O[O|O]O]| O
98 |F[14]9 |Seed M| O[O |O0O[O0O]|]O[O]O|O0O|O[O]O[O] O

98|F|15| 1 [None|C|O|O|O|O|13]0|0]0(0{0O]0|0|45{0|0]0|0|0]0]2|0(0]0]0O[0O]0]O

98|F|[15| 2 |[None|C|O[O0O|O0O[O0O]|]O[O]O|O|O[O]O[O] O

98|F|15| 3 |[None|C|O[O0O|0O(O0O]|0O(0O]|2|0|0(0O]0O[O0O] O

98|F|15| 4 |[None|C{O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|[15|5 |[None|C|O[O0O|O0O(O0O]|]O[O]O|O0O|O|O]O[O] O

98|F|16| 1 |[None M| O (O |0 (18 0(0|O0O|0O|0O[O0O]O0O[O0O] O

98|F |16 2 |[None M| O (O[O0 (O|O0O|0O]| 3

98|F|16|3 [NoneM| O |O[O[O0O|O0O|O|O|O[O[O|O0]O| O

98|F|16(4 |NoneM| O[O0 [O0O|0]|0O]|O

98|F|16|5 [NoneM| O |O[O[O0O]|0|O0O]O0O]|]O|O0O[0O]|0O|O0O| 0 [45]0]0|0|O0]O0

98|F|16| 6 [NoneM| O |0O[0O[0|0|0|44|0(0O[0|0]0O| O

98|F|16|7 |[NoneM|O|O|[O[O|O|O|O|O[O[O|O0O]O]|O
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98|F|16| 8 |[None M| O (O0O|0O(O0O|O0O(O0O|O0O|0|0[0O|0O|0O|45]0|0]|0[0O|0O[O|0]0O0|0]O0

98|F|16|9 [NoneM|O|O|[O{O0O|0|]0O|0O0O]O[O0O{O|0O|0O]| O |208/0]0|0|0|0O]O|0O|0O]0O]O[O|O0O]O

98|F|17| 1 |[None|B{|O[O|O(O0O]|O{0O]O0O|O0O|O0O[O0O]O0O[O0O] O

98|F|17|2 |[None B|O|O|[O|O|O0O|O|O|O[O[O0O|0O]O]| O

98|F|17|3 |[None|B|O|O|[O{O|0|]O0O|0O0O]O[O{O]|0O|0O0]0{35]{0]0|0|0]0O]O0O|0O|0O]0]O[O0O]O0]O

98|F|17| 4 |[None|B{|O|O|O(O|O{O|OO|O(O]O|[O] O |55(0]0[0O]0O]O|0O]O[0O|O[O|0O]O]|O

98|F|17|5 |NoneB|O|O[O[O|O0O|O|O|O[O[O|O0]O]| O

98|F|17| 6 |[None|B|O|O|O{O|0|]0O|0O]0O(0O{0O]0]|0]20{0|0]2|0|0|0O]0O|0|0]0]O[O]O0]O

98|F|17|7 |[None|B|O[O|O0O(O0O]|]O{0O]O0O|O0O|O0O[O0O]O0O[O0O] O

98|F|17| 8 |[None(B|O|O[O|O|O0O|O|O|O[O[O|O0]O]| O

98|F|[18| 1 |[NoneM|O|(O|O(O|O{O|0O0OO0O|0(0O]0O0|0]200(0]2[0]0]0O|0O]O(0O|0O|O|0]O0]|O

98|F|17|9 [None B|O|O|[O|O|O0O|O|O|O[O[O|O0]O| O
98|F|18|2 [NoneM| O |O|[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|18|3 [NoneM|O|O|[O[O|O0O|O|O|O[O[O|O0]O]| O

98|F|18| 4 [NoneM|O(O0O|0O(O0O]|O0O{0O]O0O|O0O|O0O[O0O]O0O[O0O] O

98|F|18|5 [NoneM|O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|18| 6 [NoneM|O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F |18 7 [None M| O (O0O|0O(O0O]|O0O{0O]O0O|O0O|O0O[0O]O[O0O] O

98|F|18| 8 [NoneM|O|O|[O[O|O0O|O|O|O[O[O0O|0]O|O

98|F|18|9 [NoneM|O|O|[O[O|O0O|O|O|O[O[O|O0]O|O

98 |F[19| 1 |Seed | B{O|[O|O0O[O0O]|]O[O]O0O|O0O|O[0O]O[O] O

98|F|19|2 |Seed BIO|O|[O[O0O|O0O|O|O|O0O[O[O0O|O0]O|O

98|F|[19|3 [Seed [ B|O|0|0|0|0O[0O[0]|]0]|]0O|0O]O]O]O

98 |F|[19|4 |Seed | B|O|[O|O0O[O0O]|]O[O]O|O0O|O0O|O]O[O] O
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98|F|19|5|Seed B|O|O|[O[0O|0|]0O|0O]|]O|O0O|0O|0O|0]| 0O |280(0]0|0O|0O|O]O|0O|O]0O]O[O]O]O

98|F (19| 6 [Seed [ B|O|0]|0|0|0O[0O[0]|]0]|0O|0O]O[O0O]O

98 |F|[19|7 |Seed | B{O[O|O0O[O0O]|O[O]O|O0O|O0O|O]O[O] O

98|F|19|8 |Seed BIO|O|[O0O[O0O|O0O|O|O|O0O(5][0]|0]0| O

98|F[19|9 [Seed [ B|O|0]|0|0|0O[0O[0]|]0]0O|0O]0O]|O0O]O

98 |F (20| 1 |Seed |C{O[O|O[O]O[O]O|O|O[O]O[O] O

98|F|20| 2 |Seed|C|O|0O|O{O0O|0]0O|]0O0O]0O|O0O{O0O]|0O|0O]0|36]0]0|0|0]0]O0O|0|0]0]0O[O0O]O0]O

98|F|20|3 |Seed|C|O|O|O|O|O|O|O|O[O[O]|O]O]| O

98|F|[20| 4 |Seed |C{O[O|O[O]|]O[O]O|O|O|O]O[O] O

98|F|20| 5 |Seed|C|O|O[O[O0O|0|O]O0O]O|O0O[O]0O]|0O]| O |81

98|F|20|7 |Seed|C|O|O|O[O0O]|0O]|0O]O0O]|]O|O0O[O|O|O0O]| 0O |48]0|0O|O|O]O]JO]JO|O]O]|O|O]O

98|F|20| 6 |Seed|C|O|O|O|O|O|O|O|O[O[O|O]O]| O

98 |F|20| 8 [Seed|C|O|O|O|O|O|O|O|O|O|O|O]|120018] 0O |0|O|O|O]|O|3|0|0O]|0O|O|O]|O]O

98|F|20|9 |Seed|C|O|O|O|O|O|O|O|O[O[O|O]O]| O

98|F (21| 1 [None|C{O[O|O|[O]|O[O|O0O]|O]O[O]O|O

98|F|21|2 |[None|C{O|O|O[O|O|O|O|O[O[O|O0O]O]|O

98|F|21|3 |[None|C{O|O|O[O|O0|12/ O |O|[O0O[0O|0]O| O

98|F|21|4 |None(C{O[{O[O0O|0]|]0O]|O

98|F|21|5 |[None|C{O|O|[O[O|O|O|O|O[O[O|O0]O|O

98|F|21| 6 |[None|C|O[O|O(O]|O[O]O|O|O|O]O[O] O

98|F|21|7 |None|C|O[O|O[O]|]O[O0O]O0O|O0O|O[O0O]O[O] O

98|F|21| 8 [None|C{O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|21|9 |[None|C|O[O|O0O(O]|]O[O]O|O0O|O|O]O[O] O

98|F (22| 1 [None|B{O[O|O0O[O]|O[O|O0O]|O]O0O[0O]O|O
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98 |F|22|2 |None(B{O|[O[O|O|O|O]O|O[O|0O]O]|0O] O

98|F|22|3 [None(B|O|O[O|O|O0O|O|O|O[O[O|O0]O]|O

98|F (22| 4 |[None|B|O[O|O0O(O0O]|]O{0O]O0O|O0O|O0O[O0O]O0O[O0O] O

98|F|22|5 |NoneB|O|O[O[O|O|O|O|O[O[O|O0O]O]|O

98|F|22| 6 |[None(B|O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|22|7 |[None|B|O[O|O[O0O]|]O[O]O0O|O0O|O0O[O]O[O0O] O

98| F|22| 8 [None|B|O|O0O|O0O|O0O[0O|O

98|F|22|9 [None B|O|O|[O|O|O0O|O|O|O[O[O|O0]O]|O

98|F (23| 1 [NoneM|O(O|O0O(O]|O(O|O|O0O]O0[O0O]O|O] 9

98|F|23|2 [NoneM|O|O[O[|O|O0O|O|O|O[O[O|0O]O]|O

98|F|23|3 [NoneM|O|O|[O[O0O|O0|O|O0O]0O[0O[0]0]0|22]0 10
98|F (23| 4 |[NoneM|O(O0O|0(O0O]|O0O{0O]O0O|O0O|0O[O0O]O0O[O0O] O

98|F|23|5 |[NoneM|O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|23| 6 [NoneM|O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|23|7 |[NoneM|O[O0O|0O(O0O]|]O0O{0O]O0O|O0O|0O[O0O]O0O[O0O] O

98|F|23| 8 [NoneM|O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|23|9 [NoneM|O|O[O[O|O0O|O|O|O[O[O0O|0O]O|O

98 |F|[24| 1 |Seed|C{O[O0O|O0O[O]|]O[O]O|O|O|O]O[O] O

98|F|24|2|Seed|CIO|O|O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

98|F|24|3 |Seed|C|O|O|O]|O]|O|O|O|O[O[O|O]O]| O

98 |F|24|4 |Seed |C|{O[O0O|O0O[O]|]O[O]O|O|O|O]O[O] O

98|F|24|5|Seed|CIO|O|O]|O0O|O0O|O|O|O[O[O0O|O0O]O]|O

98|F|24| 6 |Seed|CI|O|O|O[O]|O|O|O|O[O[O]|O]O]| O

98 |F (24| 7 |Seed |C{O[O0O|O0O[O0O]O[O]O|O|O[O]O[O] O
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98 |F|[24| 8 |Seed |C|O[O0O|O0O[O0O]|]O[O]O|O|O[O]O[O] O

98|F|24|9 |Seed|C|O|O|O|O|O|O|O|O[O[O]|O]O]| O

98|F|25| 1 |[None|C|O[O|O0O(O0O]|O{0O]O0O|O0O|O0O[O]O0O[O0O] O

98|F|25|2 |[None|C|O|O|O|O0O|4]0|0|0(0O[0O|0]O]|O

98|F|25|3 [None|C{|O|O|O{O|0]O0O|]0O]O(O{O]|0O|0O]0{28{0]0|0|0|0O]O|0O|0]0]O[O]O0]O

98|F|25| 4 |[None|C|O[O0O|O0O(O0O]|]O0O[0O]O0O|O0O|O0O[O0O]O[O0O] O

98|F|25|5 |[None|C{O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|25| 6 [None|C{O|O[O[O|O0O|O|O|0O(f12{0|0]0| O

98|F|25|7 |[None|C|O[O0O|O0O(O0O]|]O{0O]O0O|O0O|O0O[O0O]O[O] O

98|F (25| 8 [None|C|{O[O0|O0 0[O0

98|F (26| 1 [NoneM|O[O|O(O|O(O|O|O0O|O0O|O|O|O]|108)0(|0O|O0O[O|O[O|O]O0O|O0]O[0O]0O]O

98|F (25| 9 |[None|C|O[O0O|O0O[O0O]|]O[O]O|O|O|O]O[O] O

98|F|26|2 [NoneM|O|O|O[O|0|]O0O|]0O]O(O0O{O0O]0O|0O]0O0|68{0]0|0|0|0O]O0O|0|0O]0]O[O]O0]O

98|F|26|3 |[NoneM|O|O[O[O|O0O|O|O|O[O[O|O0]O|O

98|F|26| 4 |[NoneM|O|(O0O|0O(O0O|O{O|O0OO0O|O0O(O]O|O]|75]0(0]0[0O]0O]O|O0O]O[O0O|O[O|0]O]|O

98|F|26|5 [NoneM|O|O|O[O|0|0O|]0O0O]O(O0O{O0O]0|0O0]0{32]0]|7|0[0]0]0|0|0]0]0O[O0]0]O

98|F|26| 6 [NoneM|O|O[O[O0O|0]0O]0]O|0O{0O]O0]0]33

98|F|26|7 |[NoneM|O(O0O|0O(O0O]|O0O{0O]O0O|O0O|O0O[O0O]O0O[O0O] O

98|F|26| 8 [NoneM|O|O[O[O0O|0]0|]0]0O(0O[0O]|0]|0|54|0|0|3]0[0]0]0O|0|0]0]O[O0O]0]O

98|F|26|9 [NoneM|O|O|O{O0O|0|]0O|]0]0O(0O{0O]0|0|20{0|0|4]0|0|0O]O|0O|0O]0]O[O]O0]O

98 |F (27| 1 |Seed |C{O|[O|O0[O0O]|O0O[O|O0O|O0O|O0O|O]|0O|O0]41

98|F|27|2|Seed|CIO|O|O[O0O|O0O|O|O|O[O[O0O|O0]O]|O

98|F|27|3 |Seed|C|O|O|O]|O]|O|O|O|O[O[O|O]O]| O

98 |F (27| 4 |Seed |C{O[O|O0O|O0O]|O|O|O0O]|O]O|O]O]|O
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98|F|27|5|Seed|C|O|0O|0O[0O|0]0O|]0]0O[0O[0O]0]|0]|49{0|0]0O|O|O0O]O]O|O|O]O]O[O]O0O]2

98|F (27| 6 [Seed |[C|0|0]|0|0|0]0O[0]|]0]0O|0O|0]0([100] 0|00

98|F|27|7 |Seed|C|O|O|0O[0O]|0|0O|4]0(0{0]0]|0|30|4]|0]0|0|O0]O0

98|F|27|8 |Seed|C|O|O0O|[O0O[O0O]|0|0]0]0|0(32{0]0

98|F|27|9 |Seed|C|O|O|[O[O0O]|0]|0]9]0|0[0[|0]O

98 |F (28| 1 |Seed M|O[O0|0[0]|]0[0|24(0|0(0]|0[0] O

98|F|28|2|Seed M|O|O|[O|O0O|O0O|O|O|O[O[O|O0]O]|O

98|F (28| 3 [Seed M|0O|0]|0|0|0O[0O[0]|]0]0O|0O]O]|O]O

98 |F|[28|4 |Seed M|O|[O0O|O0O[O0O]|]O[O]O0O|O0O|O[O]O[O] O

98|F|28|5|Seed M|O|O|[O[O0O|O0O|O|O0O]|O0O[0O[0O]|0]|0|149] 0 |O

98|F (28| 6 [Seed M|0O|0]|0|0|0O[0O[0]|]0]0O|0O]O]|O]O

98 |F (287 |Seed M| O[O |0|[0]|0|O

98|F|28|8 |Seed M|O|O[O[O0O|O0O|O|O|O[O[O|O0]O]| O

98|F (28| 9 [Seed M0 |0]|0|6{0[0[0]|]0]|0|0]0O]O0O]O

98|F|[29| 1 |[None|B|O[O|O0O(O0O]|O{0O]O0O|O0O|O0O[O0O]O[O0O] O

98|F|29|2 [None|B|O|O[O[O0|O0]|O

98|F|29|3 [None B|O|O|[O|O|O0O|O|O|O[O[O|O0]O]| O

98|F|29| 4 |[None|B|O[O0O|0O(O0O]|O0O{0O]O0O|O0O|O0O[O]O0O[O0O] O

98|F|29|5 |[None B|O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|29| 6 |[None(B|O|O|[O[|O|O0O|O|O|O[O[O|O0]O|O

98|F (29| 7 |[None|B{O[O|O0O[O|OfO0O]O0O|0O|0|0O|0O|0|28]0(0[4|0]|0]O0

98|F|29| 8 [None(B|O|O[O[O|O0O|O|O|O[O[O0O|O0]O|O

98|F|29|9 |[None B|O|O|[O|O|O0O|O|O|O[O[O|O0]O]|O

98|F (30| 1 |[None|C|O[O|O0O(O]|]O[O]O0O|O0O|O0O|O]O[O0O] O
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98 |F|30(2 |None(C{O|[O[O|O0O|O]|O]O|O[O|0O]O]0O] O

98|F|30| 3 |[None|C|O|[O0O|O0O(O|]O[O]O|O0O|O|O]O[O] O

98|F|30| 4 |[None|C{|O[O0O|O0O(O0O]|]O[0O]O0O|O0O|O0O[O]O[O] O

98|F|30|5 [None|C{O|O[O[O|O0O|O|O|O[O[O0O|O0]O]|O

98|F|30| 6 |[None|C|O[O|O[O]|]O[O]O|O|O|O]O[O] O

98|F|30| 7 |None|C|O[O|O0O[O0O]|]O[0O]O0O|O0O|0O|O0O]O[O0O] O

98|F|30| 8 [None|C{O|O[O[O|O0O|O|O|O[O[O|O0O]O]|O

98|F (30| 9 |None|C|O|[O0O|O0O[O0O]|]O[O]O|O0O|O|O]O[O] O

98|F|31|1|SeedM|O|O|O0O[0O]|0|0O|0]|]0O|0O|0O|0|40|18] 0 |0]|0|0O|0O|O]O[O|O0O]O]O[0O]O0]10

98|F|31|2|Seed M|O|O[O[O|O0O|O|O|O0O[O[O0]|0]|36|0

98|F|31|3 |Seed M|O|O|O|O|O|O|O|O[O[O|O]O]| O
98 |F|[31|4 |Seed M|O[O0O|O0O[O0O]|]O[0O]O0|0|23{0]|0(0] O

98|F|31|5|Seed M|O|O|[O[O|O0O|O|O|O[O[O|0O]O]|O

98|F (31| 6 [Seed M| 0| 0]|0|32{0[{0[0]|0]|0|0]|]0O]|6]0O0

98 |F|[31|7 |Seed M|O[O|O0O[O0O]O[O]O0O|O0O|O0O[0O]O[O] O

98|F|31| 8 |Seed M|O|O|[O[O0O|O0O|O|O|O[O[O|O0]O]|O

98|F|[31|9 [Seed M|0O|0]|0|0|0O[0O[0]|]0]|0]|O0]0][26]0

98|F|32| 1 |[None|C|O[O|O0O(O0O]|]O{0O]O0O|O0O|O0O[O0O]O[O0O] O

98|F|32| 2 |[None|C{O|O|O[O|0|O0O]0O]0O|O0O[O0O]|0]|0|26]0]|0|0|0(0]0|2(0[0|0|0[0]O0]5

98|F (323 [None|C{O[O|O0O|[O]|O|O|O0O]|O]O|O0O]O]|O

98|F|[32| 4 |[None|C{|O|O|0O(O|]O{O|O0OO0O|0O|O0O]O|O0O]O0O]|24(0]0([0]|0O]|O(10{0(0O|0O[O|0]O0]|O

98|F|32|5 |[None|C{O|O[O[O|O0O|O|O|O[O[O|O0O]O]|O

98|F|[32| 6 |[None|C|O[O|O0O(O]|]O[O]O|O|O|O]O[O] O

98|F|32|7 |[None|C|O[O0O|O0O(O0O]|]O{0O]O0O|O0O|O0O[O0O]O[O0O] O
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98 |F|32| 8 |[None(C{O[O[O0O|O0O|O]|O]O|O[O|0O]0O]|0O] O

98|F|[32|9 |[None|C|O[O0O|O0O[O0O]|]O[O]O|O0O|O|O]O[O] O

98 |F (33| 1 |Seed|C{O[O|O0O|O]|O|O|O0O]|O]O|O]O]|O

98|F|33|2|Seed|C|O|O0O|[O0O[O0O]|0|0]0O0]O|0O[O[|O0]O

98|F|[33|3 |Seed |[C|0|0]|0|0|0O|0O|0O]|0]0]|0O|0O|O] O |200(0(0O|O0O[O|OlO|O|0O]|O|O|0]O0]O

98|F|33|4 |Seed|C|O|O|O0O[O0O|0]0O|]0O]O|O0O|0O]|0O|0O] O |135{0]0|0O|0O]|O]O|O|O]O]O[O]O]O

98|F|33|5|Seed|C|O|0O|O{O0O|0]0O|]0O]0O(O0O{O0O]0|0]0|27{0]0|0|0]0O]O0O|0O|0O]0]O[O]O0]O

98|F|33|6|Seed|C|O|O[O[O|O|O|O|O[O]0O|0O]O0O]|20

98|F|33|7 |Seed|C|O|O|O[O0O|0]0O|]0O]O|O0O|0O]|0O|0O] O |160{0]0O|O|0O|O]O|O|O]O]O[O]O0O]O

98|F|33| 8 |Seed|C|O|O[O0O[0O]|0|O0O]0]0[0O{0O]0]0|29]0]0]|2|0(0]O0

98|F|[33|9 [Seed |[C|0|0]|0|0|0|0O|0]|]0]0]0|0|0]|32]|29|0(0O|0O[0O|O0O[O|0|0]|O|0O|0]0]O

98 |F|[34|1|Seed | B{O|[O|O0O[O0O]|]O[O]O0O|O0O|O0O[0O]O[O] O

98|F|34|2|Seed BIO|O|[O[O0O|O0O|O|O|O[O[O0O|0O]O]|O

98|F (34| 3 (Seed[B|O|0]|0|0|0O[0O[0]0]|0O|0O]O]O0O]O

98 |F|34|4 |Seed | B{O[O|O0O[0O]|]O[O]O0O|O0O|O0|O]|6[0] O

98|F|34|5|Seed BIO|O[O[O0O|O0O|O|O|O0O[O[O0O|0O]O]| O

98|F (34| 6 (Seed [ B|O|0]|0|0|0O[0O[0]|]0]|]0O|0O]0O]O0O]O

98|F|34|7 |Seed B|O|O|[0O[0O|0]0O|]0]0O[0O[0O]0|0]|9% |0 |0]0O|O0O|O0O]O]O|0O|O0O]0O]O[O]O0O]O

98|F|34|8 |Seed BIO|O[O|O0O|O0O|O|O|O[O[O0O|0]O|O

98|F (34| 9 [Seed [ B|O|0]|0|0|0[0[22]0]0|0]0[0]| O

98 |F|[35| 1 |Seed|C{O[O]|O[O0O]O[O]O|O|O[O]O[O] O

98|F|35|2|Seed|CIO|O|[O|O0O|O0O|O|O|O[O[O|O0O]O]|O

98|F|35|3 |Seed|C|O|O|O|O|O|O|O|O[O[O]|O]O]| O

98 |F|[35|4 |Seed|C|{O[O|O[O0O]O[O]O|O|O|O]O[O] O
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0/0(0[0[0O]O|O|O]0O]O|O]O]O]O

0
0

0(0{0(0O|O[O|O[O0O|0O]0Of0O]0]O

SPOsp

SOGnut

SCHsco

PANvir

010(0] O

PANcap

1

BOUcur

01]0(0(0]0] O

01]0(0(0]0] O

BOTsac

ANDvir

ANDglo

ARIsp

STIsp

ELYsp

DICsp

Treatme

Seed?

sub

Plot

Season

Year

98 |F|[35|5|Seed|C{O[0O|O0O[O]O[O]O|O|O|O]O[O] O

98|F|35|6|Seed|C|O|O|O[O|O|O|O|O[O[O|O]O]| O

98 |F|[35|7 |Seed |C|{O[O|O[O]O[O]O|O|O|O]O[O] O

98|F|35|8 |Seed|C/O|O|[O[O0O|O0O|O|O|O[O[O0O|O0]O]|O

98|F|35|9 |Seed|C|O|O|O[O|O|O|O|O[O[O|O]O]| O

98|F|36| 1 |[None|C{O[O|O0O(O0O]|]O[O0O]O0O|O0O|O0O[O0O]0O[O0O] O

98|F|36|2 |[None|C{O|O|[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|36|3 [None|C|O|O[O[O]|O0|O0] 3

98|F |36 4 |[None|C|O[O0O|O0O(O0O]|]O[0O]O0O|O0O|O0O[O0O]O0O[O0O] O

98|F|36|5 |[None|C{O|O[O[O|O0O|O|O|O[O[O0O|O0]O]|O

98|F |36 6 |[None|C|O[O|O0O(O]|O[O]O|O|O|O]O|O] O
98|F|36|7 |[None|C|O[O|O0O(O0O]|]O{0O]O0O|O0O|O0O[O0O]O[O0O] O

98|F|36| 8 |[None|C{O|O[O[O|O0O|O|O|O[O[O|O0]O]|O

98|F|36|9 [None|C|O|O|O{O|0O]|O|]0O]O|O{O|0O|0O|8O|O0|0|O0O]O|O]O]JO]JO|O]O]|O|O]O

98|F|37|1|Seed BJO|O|0O[0O|0]0O|0]0O|0O{0O]|0]|0|50|0|0]0|0O|0]0O]7|0(0]0]O0O[O0]0]O

98|F|37|2|Seed BIO|O[O[O0O|O0O|O|O|O0O[O[O0O|0O]O]|O

98|F|[37|3 (Seed [ B|O|0]|0|0|0O[0O[0]|]0]|]0O|0O]O[O0O]|O

98 |F|[37|4 |Seed | B|O[O0O|0[0]|]0[0|27|0|0(0]|0[0] O

98|F|37|5|Seed BIO|O[O[O0O|O0O|O| OO

98|F (37| 6 (Seed [ B|O|0]|0|0|0O[0O[0]|]0]0O|0O]0O[O0O]O

98|F|[37|7 |Seed | B{O[O|O0O[0O]|]O[O]O0O|O0O|O0O[0O]O[O] O

98 |F|[37|8|Seed | B{O|[O|O0O[O0O|O0O|O0O]| 3

98|F|[37|9 [Seed [ B|O|0]|0|0|0O[0O[0]0]|]0O|0O]O]O0O]O

98 |F (38| 1 |Seed M| O[O |O0(12/0{0] 0 |0|0|01[48{0]| O
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Native Warm-Season Grasses and Wildlife

Management

Table 2 provides management considerations for land-
owners in planting and maintaining native warm-sea-
son grasses. Management techniques vary from region
to region. Landowners are encouraged to consult lo-
cal grassland management experts, local conservation
districts, state wildlife agencies, or local NRCS offic-
es for more information on site preparation, planting,
burning, and grazing management.

Landowner assistance

Financial and technical assistance for native grass-
land projects are available from an array of govern-
ment agencies and public and private organizations.
Table 3 lists the contact information of organizations
that can provide information about grassland manage-

ment, as well as other natural resource projects, and
describes their associated conservation incentive pro-
grams.

Conclusion

The benefits to both wildlife and livestock from warm-
season grasses far surpass the initial investment of
time and money to plant and establish them. Native
warm-season grasses provide food and nesting and es-
cape cover for a variety of grassland wildlife species.
They also serve as valuable summer forage for live-
stock. With some assistance from local agencies, land-
owners can plant and maintain warm-season grasses
on their properties. Native warm-season grasses pro-
vide a relatively low-maintenance land cover alterna-
tive that is extremely beneficial to both landowners
and wildlife.

Top: Little bluestem (Schizachyarium scoparium), big bluestem (Andropogon gerardii). Bottom:

Switchgrass (Panicum virgatum), Indiangrass (Sorghastrum nutans). Photos courtesy Charlie Rewa,

NRCS.
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Table 2 Management considerations for native warm-season grasses

Planning

Obtaining seed

Site preparation

Planting

Controlling
weeds

Prescribed
burning

Mowing

Discing

Rotational
grazing

Determine site conditions (soil types, topography, rare plants and animals, existing veg-
etation, hydrological characteristics)

Identify project goals

Ensure that purchased seed has been tested by a certifying agency

Purchase seed as Pure Live Seed (PLS) and not as bulk seed

Consult the PLANTS National Database (http./plants.usda.gov/) for help with seed selec-
tion

Consult the Plant Materials Program (http://www.plant-materials.nrecs.usda.gov/) for
fact sheets and planting guides to select the plant releases that are best suited to a par-
ticular area and for source identified or selected releases to use for widlife purposes

Ensure that seed does not contain undesirable species

If collecting seed, ensure that collection is legal and that seeds are adapted to local condi-
tions

If necessary, pack the soil with a cultipacker. The site is properly packed when a footprint
barely registers in the soil

For sites smaller than half an acre, seed by hand

For sites larger than half an acre, use a native drill seeder, which will reduce labor and
costs, plant seed uniformly, and produce consistent successful results

Reduce weed competition during the first few years by mowing to allow sunlight to reach
developing seedlings. Other methods include plowing, hand pulling, burning, grazing, or
applying herbicides

Obtain a burn permit before a prescribed burn is performed

Because proper timing of burning operations is dependent upon the landowner’s objec-
tives, landowners should consult their local NRCS office for assistance with timing of
native grass burns

Burn rotationally every three to five years

To suppress established warm season grasses that get too dense and rank for wildlife
benefit, summer or early fall burns will set back warm season grasses

Only mow if burning is not an option

If mowing is necessary, mow after peak wildlife nesting times on a three to five year rota-
tion. Peak nesting times vary from region to region and can continue through the end of
July in some areas

To suppress established warm season grasses that get too dense and rank for wildlife
benefit, use light discing or strip discing to open stands

Do not allow warm season grasses to be grazed lower than 10 inches
Allow grasses to regrow to approximately 18 inches before they are grazed again
Grazing pure stands of switchgrass can be potentially toxic to horses, sheep, and goats
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Table 3 Financial and technical assistance available to landowners with habitat projects

Program

Land eligibility

Type of assistance

Contact

Conservation
Reserve Program
(CRP)

Environmental
Quality
Incentives
Program

Partners for
Fish and Wildlife
Program (PFW)

Wildlife Habitat
Incentives
Program (WHIP)

Highly erodible land,
wetland and certain
other lands with crop-
ping history; stream-
side areas in pasture
land.

Cropland, rangeland,

grazing land and oth-

er agricultural land in
need of treatment.

Most degraded fish

and/or wildlife habitat.

High-priority fish and
wildlife habitats.

50% cost-share for establishing permanent
cover and conservation practices, and an-
nual rental payments for land enrolled in
10- to 15-year contracts. Additional finan-
cial incentives available for some practices.

Up to 756% cost-share for conservation prac-
tices in accordance with 1- to 10-year con-
tracts. Incentive payments for certain man-
agement practices.

Up to 100% financial and technical assis-
tance to restore wildlife habitat under mini-
mum 10-year cooperative agreements.

Up to 756% cost-share for conservation prac-
tices under 5- to 10-year agreements.

NRCS or FSA state
or local office

NRCS state or lo-
cal office

Local U.S. Fish and
Wildlife Service of-
fice

NRCS state or lo-
cal office
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Natural Resources Conservation Service

Check your local telephone directory
for a field office near you.

The Natural Resources Conservation Service

provides leadership in a partnership effort to

help people conserve, maintain, and improve
our natural resources and environment.

Wildlife Habitat Council
8737 Colesville Road, Suite 800
Silver Spring, Maryland 20910
(301) 588-8994

The mission of the Wildlife Habitat Council
is to increase the amount of quality wildlife
habitat on corporate, private, and public land.
WHC engages corporations, public agencies,

and private, non-profit organizations on a
voluntary basis as one team for the recovery,
development, and preservation of wildlife
habitat worldwide.

Natural
Resources

‘ ’ Conservation
Service

www.nrcs.usda.gov www.wildlifehc.org

Primary authors: Maureen B. Ryan and Raissa Marks, Wildlife Habitat Council. Drafts reviewed by: Rob
Pauline, Wildlife Habitat Council; Charlie Rewa, Natural Resources Conservation Service; Jerry Kaiser,
Elsberry Plant Materials Center; Aaron Jeffries, Missouri Department of Conservation; Keith Jackson, Missouri
Department of Conservation; John Leif, Rose Lake Plant Materials Center; and Dave Burgdorf, Rose Lake Plant
Materials Center.

The United States Department of Agriculture (USDA) prohibits discrimination in all its programs and activities
on the basis of race, color, national origin, gender, religion, age, disability, political beliefs, sexual orientation,
and marital or familial status. (Not all prohibited bases apply to all programs.) Persons with disabilities who re-
quire alternate means for communication of program information (Braille, large print, audiotape, etc.) should
contact the USDAs TARGET Center at (202) 720-2600 (voice and TDD).

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

Grassland birds, or those birds that rely on grassland habitats for
nesting, are found in each of the 50 United States and worldwide.
Various species of waterfowl, raptors, shorebirds, upland gamebirds
and songbirds rely on grasslands for nesting and other habitat func-
tions. Historical population fluctuations in grassland-nesting bird
species have coincided with changes in land uses and agricultural
practices. Many North American grassland-nesting birds species
have experienced marked population reductions in recent decades.
Continued nationwide declines in some grassland-nesting bird species
have increased awareness for the need to preserve, manage, and re-
store grassland habitat in order to recover and maintain viable grass-
land-nesting bird populations.
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This leaflet is designed to serve as an introduction to the habitat re-
quirements of grassland birds and to assist landowners and managers
in developing comprehensive grassland bird management plans for
their properties. The success of grassland bird management in a given
area requires that managers consider the present habitat conditions in the area and the surrounding landscape and
identify management actions to enhance habitat quality for local grassland birds.

Western meadowlark

Grasslands of the United States

Native grasslands in the United States have experienced many changes since the arrival of Europeans to North
America. There is little doubt that the predominately forested northeastern United States originally contained

parcels of open grasslands, including those
: i
F:__LB ; JE"?—\
o,

cleared by native Americans. These grassland
7

areas undoubtedly supported populations of
grassland birds. By the 1800s, grasslands were
widespread in the northeast due to the forest
clearing activity of European settlers to create

i

pastures and hayfields. The establishment of i Bl
these agricultural grasslands was associated -
with increases in some grassland bird species 20
populations. In the Midwest and Great Plains T
regions, settlers found vast expanses of native F 10

grassland that had covered much of the
landscape. Most of these grasslands were con-
verted to agricultural fields and livestock pas-

tures in the late 1800°s and early 1900°s as Breeding Range of 27 grassland birds. species include
farmsteads and European settlement expanded upland sandpiper, long-billed curlew, mountain plover, greater prairie-chicken,

westward. sharp-tailed grouse, ring-necked pheasant, northern harrier, ferruginous hawk,
common barn-owl, short-eared owl, horned lark, bobolink, eastern meadowlark,
western meadowlark, chestnut-collared longspur, McCown's longspur, vesper
sparrow, savannah sparrow, Baird's sparrow, grasshopper sparrow, Henslow's
sparrow, Le conte's sparrow, Cassin's sparrow, dickcissel, lark bunting, Sprague's
pipit, and sedge wren.
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The 1900s also brought major changes to the character of grasslands in both eastern and midwestern/Great
Plains regions. Changes in agricultural practices with the advancement of modern machinery and an increasing
demand for agricultural products continued to reduce native grassland acreage in the west. Plowing of fields,
removal of native grazers (bison), loss of wetlands, implementation of plantation forestry practices, and invasion
of woody vegetation resulting from fire suppression have all contributed to significant losses of native grassland
habitats. As farms moved westward, many once-large expanses of eastern grasslands became fragmented and
began to disappear as idle farmland reverted back to old field and second-growth forest. Development of large
farming operations in the Midwest and Great Plains has significantly changed the composition of grasslands; in-
tensively managed crop fields and improved pastures have largely displaced native grasslands on most of the
agricultural landscape. In the Midwest, pasture and hayland is also being replaced by more intensively-managed
row crops. On the high plains and other areas of the west, a larger percentage of the landscape remains
grassland habitat. Many of these rangelands are used extensively for grazing livestock.

Declines in Grassland Bird Populations

Breeding Bird Surveys (BBS) conducted by the Biological Resources Division of the U.S. Geological Survey
and volunteers throughout the country reveal that grassland birds, as a group, have declined more than other
groups, such as forest and wetland birds. There are many examples of population decline in grassland birds,
most notably the extinction of the heath hen from the northeastern United States. Over the 25-year period 1966-
1991, New England upland sandpiper and eastern meadowlark populations declined by 84 and 97 percent, re-
spectively. The greater prairie-chicken has experienced an average annual rate of decline of over 10 percent
during this same 25-year period. These examples and others illustrate the decline in grassland birds on a conti-
nental scale.

The figure at the right illustrates how widespread
the decline in grassland birds has been in recent
decades. Only 23 percent of the species tracked
showed an average annual positive trend in popula-
tion size, while the remainder either had no change
or declined. As the figure illustrates, most areas
have experienced long-term declines in grassland
bird populations.
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While loss of grassland breeding habitat is likely
the largest factor contributing to the decline in
many grassland bird species, other factors have
played a role. Brood parasitism by brown-headed
cowbirds, increased use of pesticides and other ag-
ricultural chemicals toxic to birds, mortality during ~ Average annual population changes in 28
migration, and loss of wintering habitats may have ~ grassland bird species from 1966 to 1996.
contributed to population declines in many species.

Habitat Requirements

General

Each grassland-nesting bird species has a unique set of habitat requirements. Table 1 illustrates some of the
habitat preferences of many grassland-nesting bird species. While there are similarities among many species
habitat requirements, habitat management to meet the specific needs of one species may or may not benefit other
species. It is beyond the scope of this leaflet to identify detailed habitat requirements for each individual grass-
land-nesting bird species inhabiting various regions throughout the United States. However, generalizations can
be made for the grassland-nesting bird habitat guild, and broad concepts can be addressed and considered in de-
veloping habitat management plans for grassland-nesting birds.
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Grassland birds are naturally adapted to native
grasslands and prairie ecosystems throughout North
America. While these communities offer some of
the highest quality nesting habitats, they are now
extremely rare, especially east of the Great Plains.
Fortunately, many grassland birds do not require
native vegetation for breeding habitat. “Surrogate
grasslands” on agricultural landscapes, in the form
of hayfields, small grains, fallow and old fields,
pastures, and idled croplands provide most of the
important nesting habitats for grassland-nesting
birds. Strip habitats such as right-of ways for util-
ity lines, highways, railroads, and secondary roads;
and field borders, grassed waterways, filter strips
and similar linear habitats maintained in early suc-
cessional communities provide valuable nesting
and foraging habitats as well. On landscapes where
intensive row crop agriculture is the dominant land
use, these strip habitats are extremely important
habitats for grassland birds and other wildlife.
Grassland bird assemblages vary with the physical
habitat structure, disturbance patterns and other
factors. For each species or group of species, these
habitats provide protective cover for nesting and
brood-rearing activities. Adequate cover of
undisturbed grassland is among the greatest factors
affecting grassland bird populations, and the
continued loss and conversion of grassland
breeding and nesting habitat remains the largest

Table 1. Habitat preferences of common grassland nesting

birds.

Preferred grassland growth

form Avoids

Species woody

Short |  Med. Tall vegetation®
Upland Sandpiper X X X
Long-billed Curlew X
Mountain Plover X
Greater Prairie-chicken X X X
Sharp-tailed Grouse X
Ring-necked pheasant X X
Northern Harrier X X
Ferruginous Hawk X X
Common Barn Owl X X X X
Short-eared Owl X X
Horned Lark X X
Sedge Wren X
Sprague’s Pipit X
Bobolink X X
Eastern Meadowlark X
Western Meadowlark X X
Chestnut-collared longspur X X
McCown’s longspur X
Vesper Sparrow X
Savannah Sparrow X X X
Baird’s Sparrow X X
Grasshopper Sparrow X X
Henslow’s Sparrow X X X
Le Conte’s sparrow X X
Dickcissel X X
Lark Bunting X X

While species marked avoid areas with woody vegetation,
most can tolerate some woody vegetation within areas

dominated by grassland.

threat to the future of many grassland bird species. Preserving and properly managing grassland communities
can help maintain and increase local grassland bird populations, as well as populations of other wildlife species

that use these habitats.

Food Resources

The foods eaten by grassland birds are as diverse as the types of birds that inhabit grassland ecosystems. While
insects are likely the most common food source, a wide variety of plant and animal matter is consumed. The
box below lists some of the many food items of grassland birds.

Important grassland-nesting bird food items.

Insects and other invertebrates: grasshoppers, crickets, beetles, dragonflies, caterpillars, ants, katydids, alfalfa weevils,
cutworms, wasps, spiders, snails, earthworms, sow bugs, others.

Raptor prey items: mice, gophers, voles, shrews, moles, prairie dogs, rabbits, snakes, lizards, songbirds, others.

Fruits, seeds and cultivated crops: wild berries, seeds of sedges, weed seeds, tame grass seeds, corn, oats, wheat, barley,

other small grains

Native grass seeds: big bluestem, little bluestem, switchgrass, Indiangrass, green needlegrass, western wheatgrass, side-

oats grama.

3
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The Importance of Grassland Cover

While all grassland birds rely on herbaceous cover for nesting or
foraging, there are many differences in cover requirements among
individual species and groups of species. In addition, some spe-
cies are area-sensitive, requiring large blocks of unbroken grass-
land habitat for nesting (see minimum habitat area section below).
Some species, such as the barn owl, require woody vegetation or
other non-grassland structures in which to nest (e.g., tree cavities
or nest boxes), while the presence of woody vegetation can be
detrimental to other species. Some species require the presence of
nearby water or wetlands. Both the vegetation density and growth
form — short, medium height, or tall grass — as well as surrounding
land use also influences the assemblage of birds that may occur in — FESEEEEE Fi T
a given area. In general, where large blocks of undisturbed Grasslands in eastern North America

grassland occur, grassland birds are able to fulfill most courtship, provide habitat for grassland-nesting birds
nesting, brood-rearing, feeding, escape, and loafing cover re- within a predominantly forested landscape.

quirements during the nesting season. For many bird species,
these habitats provide winter and migration cover as well.

In agricultural landscapes, pastures and crop fields provide cover attractive to many grassland birds. However,
in many situations, cultural practices and harvesting operations may destroy nests and adults that attempt to nest
in these areas. Although these impacts are unavoidable in many instances, measures discussed in this leaflet can
be taken to minimize impacts to nesting birds during field operations.

Landscape Factors

Habitat value for grassland birds is greatly affected by the condition of the landscape in the area and surrounding
land uses. Small, isolated parcels of grasslands in landscapes that are heavily wooded have limited potential to
support grassland birds. On the other hand, blocks of grassland habitat that occur within landscapes dominated
by open grass cover are much more likely to attract and support grassland birds. Interspersion of various types
of grassland can maximize habitat quality for some species. However, interspersion of grassland habitat with
woody vegetation and other land uses that fragment grassland habitats may be detrimental. Some area-sensitive
obligate grassland species (and also some habitat specialists) require large unbroken blocks of grassland habitat
with little or no interspersion with other habitat types. For this reason, it is crucial to consider landowner objec-
tives, local landscape features and management potential, and area-wide population goals of target grassland
species in the area when planning management actions for grassland birds. Consultation with state and Federal
wildlife agencies and review of established grassland bird priorities for the region (e.g., Partners in Flight Bird
Conservation Plans — see www.partnersinflight.org) can assist in this process.

The greater the variety of grassland growth forms available and successional growth stages that occur within
grassland landscapes, the greater the number of grassland bird species they can support. In addition, the more
grassland that is available in an area, particularly in large unbroken blocks, the greater the number of area-sensi-
tive grassland birds the area is able to support.

Area-sensitivity and Minimum Habitat Area

Many “area-sensitive” grassland bird species require a certain amount of habitat to be present, usually in con-
tiguous patches or unbroken blocks, before individuals will use a given site. Estimates of the minimum size of
suitable nesting and breeding habitat required to support breeding populations of grassland birds vary greatly
among species. Species-specific area requirements may also vary among geographic regions and landscape
characteristics. For example, the size of habitat patches needed to attract individuals of a given species may be
smaller in landscapes that contain a large amount of grassland and open habitats compared to areas with little
grassland habitat.

Page 146 of 419



Grassland Birds

In order to support an array of grassland-nesting bird species within an area, contiguous grassland blocks of at
least 500 acres provide the greatest potential. However, smaller grassland blocks provide viable habitat patches
for many grassland bird species. A general rule may be to maximize the size and interconnectedness of grass-
land habitat patches available, while conducting management actions that maximize the habitat quality within
these habitat patches.

Grassland and Rangeland Management for Grassland Birds

Grassland bird habitats in existing grasslands, whether unbroken native prairie, retired farmlands, improved
pasture, or other grassland systems, can be maintained and improved through various management actions.

Rotational mowing: Rotational mowing can be used to
maintain grassland communities in various stages of
growth and vegetation diversity. This management prac-
tice is conducted by dividing an area into 15 to 25-foot
wide strips (depending on the area’s size) that are sepa-
rated from one another by 50 to 85 feet (see Fig. 1).
Wider strips can be established to provide larger habitat
blocks as well. A single strip is mown to a height of four
to eight inches either once or twice a year depending on
the species of grassland-nesting birds present in the area. & 15.25 fi
Smaller areas can be divided into three strips; mow one B'_ S0.85 fi
strip in early spring (mid-March to mid-April, depending

on _th_e-region) bef(_)re_ grassland birds commence ”es_t”_‘g Fig. 1. Rotational mowing configuration to provide
activities, and again in late summer after nesting activities various grassland growth forms for grassland birds.
are completed. The following year, the second strip

would be mowed in the same months. The third strip

would be mowed in year three, and the process begins again in year four. Larger areas evenly divided into six

or more strips can be rotationally mown in pairs, so that strip one is worked with strip three, strip two with strip
four, strip three with strip six, and so forth. Note: Landowners should work closely with local NRCS field offi-
cers, state department of natural resource officers, and other wildlife professionals when planning grassland
management to determine mowing dates and techniques that minimize impacts to nesting birds. Knowing the
types and habits of species for which an area is managed will also help to determine whether or not residual

cover should be provided for nesting birds, and thus whether or not the area should be mowed a second time
within the same year in late fall.

1t 2nd rd
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Prescribed grazing: Rotational, deferred, or continuous gazing can be conducted to benefit both forage quality
and grassland bird habitat. Grazing by bison in the west was once a natural means of grassland management,
and grassland birds may benefit today from controlled livestock grazing in many areas. Depending on the
region, grassland composition, and the bird species managed for, grazing types and practices may vary. Range-
lands can be maintained in good condition, providing quality forage and suitable grassland bird habitat for many
speues by one or more of the following measures:

Provide 30 to 50 days of rest between grazing periods in each paddock .

Defer grazing in some nesting areas until late in the nesting season.

Restrict livestock from sensitive nesting >

areas.

Graze the entire pasture at a light rate

(allowing grass height to be maintained at

least 10 inches tall) all summer and put the

entire herd on just one half of the pasture

during the late season.

5
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Avoid heavy continuous grazing.
Rotationally graze cool season grasses in spring and fall and warm season grasses in mid-summer to maxi-
mize productivity while minimizing habitat disturbance.

Prescribed burning: Prescribed burning is used to maintain grassland communities in various stages of growth
and vegetation diversity similar to rotational mowing and managed grazing. Burning returns valuable nutrients
to the soil and maintains grasslands as open habitat, thus preventing conversion of grasslands to wooded com-
munities through invasion or natural plant succession. Most native grasslands benefit from fire. The suppres-
sion of natural wildfires in the United States has reduced the quality of many remaining grassland communities.
Although beneficial, prescribed burning is a highly regulated technique and should only be conducted in com-
pliance with all state and local laws and with appropriate technical assistance. Agencies and qualified individu-
als can help develop burn plans and provide necessary tools, equipment, and supervision, and can assist in ob-
taining required burning permits. Prescribed burns should be conducted on a three- to five-year rotational basis,
but shorter rotations may be used to benefit some species. Most prescribed burning should be done in the early
spring (March-April, depending on the region), but late-summer and fall burns may also be appropriate in some
circumstances. Dividing the burn area into strips or plots is important in order to leave undisturbed nesting
habitat adjacent to burned plots. Adequate firebreaks should be planned for prescribed burn areas.

Woody vegetation removal: In areas managed for birds that are intolerant of woody vegetation, grassland man-
agement through prescribed burning, mowing and grazing can help maintain grassland habitats. Manual re-
moval of trees and shrubs may be necessary where these practices have not been conducted or where scattered
trees and shrubs become established in odd areas. However, some species of grassland birds are benefited by
scattered trees, shrubs, and woody fencerows (e.g., loggerhead shrike, Bell’s vireo, field sparrow, clay-colored
sparrow, and vesper sparrow, as well as savanna birds such as red-headed woodpecker and orchard oriole). In
addition, in some areas, birds that use scrub habitats (e.g., yellow-breasted chat, indigo bunting) may be in
greater decline than grassland birds, making maintenance of some scrub habitats (non-forest) a priority. Linear
woody cover that fragments large blocks of grassland habitat may be more detrimental to grassland birds than
scattered patches, due to their use as travel corridors by nest predators. Landowners and managers should care-
fully consider bird species habitat objectives before proceeding with woody vegetation removal actions.

Cropland Management for Grassland Birds

-
Hay fields: Ideally, hay mowing activities should be b > oy
delayed until mid-July or early August to allow I 1
grassland birds to complete most nesting activities. '

However, in many instances this is not feasible for Siari, 1 ] ‘ “

farmers who need to harvest high quality forage. In g ' | — ]
these circumstances, birds may be drawn to nest in ‘

the cover provided by the hay crop only to lose the

nest or be killed by hay mowing operations. How- Hay Ficld

ever, the following measures can be taken to mini- it

mize impacts on birds nesting in production hay ‘/ Birds cscape to djicent hikitate 1

fields. '

1) Hay fields should be mowed from the field cen- Fig. 2. Hay fields should be mowed from the center
ter outward to provide cover that allows fledg- outward to allow birds to escape to adjacent habitats.
ling birds to escape to the edge of the field (see
Fig. 2).

2) Fields can be broken into sub-units and mowed on a rotational basis to allow for some useable habitat to be
available at all times.

3) Adult nesting birds and roosting individuals are less likely to flush from cover during the night. Therefore,
night mowing should be avoided to prevent adult bird mortality.

4) Flushing bars should be mounted on harvesting equipment to minimize bird mortality during mowing op-
erations.
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5) Strip cover and similar herbaceous cover should be left undisturbed until well after the nesting season (mid
to late August) to allow birds that failed to successfully nest in active hayfields the opportunity to success-

fully re-nest in these alternative adjacent habitats.

Small grains and row crops: Small grain and
row crop fields provide surrogate grassland habi-
tat structure for some grassland birds. While
some species nest in conventionally-tilled row
crop fields (see Table 2), nest success is generally
low due to the frequency of disturbance during
the nesting season. Small grain fields, which are
typically harvested later in the nesting season,
provide more productive nesting habitats for
some species. Measures can be taken to improve
grassland bird habitat quality in crop fields and to
minimize impacts to nesting birds.

1) Use no-till practices to provide residual nesting
cover and waste grain availability for winter food.

2) Minimize the number of equipment passes
through conservation tillage practices. Allow 35
to 40 days if possible between equipment passes
to allow for complete nesting cycles.

3) Use contour buffer strips and strip cropping prac-
tices to provide some undisturbed habitat adjacent
to crop fields that are disturbed by equipment
passes.

4) Reduce the use of pesticides and inorganic fertil-
izers through Integrated Pest Management prac-

Table 2. Bird species found to nest in convention-

ally-tilled (T) and no-till (NT) corn and soybean
fields' (from Best 1986).

Corn Soybeans
Species T NT T NT
Ring-necked pheasant X X X
Killdeer X X
Mourning dove X X X X
Horned lark X X
American robin X
Common yellowthroat X
Bobolink X
Eastern meadowlark X
Western meadowlark X X
Red-winged blackbird X X
Brown-headed cowbird X X X X
Dickcissel X X
Savannah sparrow X
Grasshopper sparrow X
Vesper sparrow X X X X
Field sparrow X X

1 Some NT fields were pastures treated with a burn-down

herbicide.

tices.

5) Explore use of alternative crops and cropping practices such as native grass biomass crops and inter-cropping practices.
6) Make use of set-aside programs that idle sensitive cropland and establish and maintain high-quality cover consisting of
a diversity of native grasses and forbs.

Grassland-nesting Birds Habitat Requirements Summary Table.

Habitat Component

Habitat Requirements

General

Grasslands, crop/grassland/forb-mixed communities, prairies, meadows, hayfields, grazed
pastures and rangelands, reverted agricultural fields, idle pastures and old fields, utility
and roadway right-of-ways and other strip habitats, coastal grasslands, and other open
herbaceous habitats.

Food

Insects and other invertebrates

Fruits, seeds and cultivated crops: wild berries, weed seeds, exotic grass seeds, seeds of
sedges, corn, oats, wheat, barley, other small grain crops

Native grasses seeds: big bluestem, little bluestem, switchgrass, Indiangrass, green nee-
dlegrass, western wheatgrass, side-oats grama

Interspersion — grass-
land obligate species

Mixture of short, medium, and tall grass areas in large, unbroken grassland blocks with
less than 5% woody vegetation cover. Native grasses provide optimal conditions, but in-
troduced cool season grasses may also provide suitable habitats for many grassland birds.

Interspersion — species
requiring woody
vegetation

Grassland communities adjacent to woodlands, savannas, wetlands, shrubland, old field
communities, overgrown fencerows and shelterbelts. Individual bird species requirements
must be considered in determining woody vegetation requirements.

Minimum Habitat Size

Minimum size of suitable nesting and breeding habitat required to support a breeding
population of grassland birds varies among species. Depending on species habitat objec-
tives, minimum habitat size may range from as little as 10 acres to as much as 500 acres
or more. For grassland bird management, at least 40 acres of grassland should be avail-
able unless adjacent to larger grass habitat blocks.
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Habitat Inventory and Assessment

Managing habitats for grassland birds relies on assessing the management potential of each area within the sur-
rounding landscape and deciding which species or groups of grassland birds should be targeted. For planning
purposes, use the table below to inventory the site to subjectively rate the availability, quality, and potential of
grasslands and surrounding habitats, as well as their proximity to one another, based on the above narrative
habitat requirement descriptions. Keep in mind that site conditions may provide good habitat conditions for
some species and poor habitat for others. For example, habitat quality for species that rely on large unbroken
expanses of grassland such as the northern harrier, greater prairie chicken, upland sandpiper, and grasshopper
sparrow may be limited in areas with high interspersion with woody habitat types. However, species that toler-
ate or require some woody vegetation such as the eastern bluebird, loggerhead shrike and field sparrow benefit
from high interspersion among grassland and woody habitat types. Therefore, grassland bird community objec-
tives must be considered in determining limiting factors and management objectives for an area.

Availability/Quality/Potential

Habitat Component High Medium Low Absent

Nesting cover:
Short grass nesting species

Medium grass height nesting species

Tall grass nesting species

Food

Diversity of surrounding habitat

Interspersion:
Large grassland blocks available (circle one) >250 ac. | 25-250 ac. <25 ac.

Grassland fragmented by forest/other land uses

Management Prescriptions

Management treatments should be designed to match
the planning area with grassland bird habitat condi-
tions and objectives for the local landscape and ad-
dress the habitat components that are determined to
be limiting habitat potential for the target grassland
bird species. For planning purposes, select among
the possible action items listed below to raise the
quality or availability of each habitat component
determined to be limiting. NRCS Conservation
Practices and various programs that may provide
financial or technical assistance to carry out specific
management practices are listed where applicable.
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Habitat Management options for increasing Cons. Practices & As-
Component Habitat quality or availability sistance Programs
Food Preserve and maintain grassland/forb communities by conducting pre- 327, 338, 528A, 645, 647

scribed burning, rotational mowing, and prescribed grazing (especially
during drought) when and where appropriate. Encourage a forb compo-
nent in grasslands.

WHIP, EQIP, PFW, CRP

Plant native warm season grasses adapted to the site such as big
bluestem, little bluestem, switchgrass, eastern gama, and Indiangrass,
and native cool season grassses such as green needlegrass, western
wheatgrass, and side-oats grama.

327, 390, 643, 645, 647

WHIP, EQIP, PFW, CRP

In areas where fragmentation of large grassland blocks is not a concern,
preserve overgrown fence-, tree-, and establish hedgerows that provide

380, 391, 422, 650

a diversity of plant and insect life and wild fruits and seeds. WHIP
Leave waste corn, oats, wheat, barley, rye, sorghum, and other small 329
grain crops on ground after harvest activities. Avoid fall tillage.

Limit herbicide and insecticide use on range- and other grasslands to 329

small areas or use mechanical means so as to reduce reduction of forbs,
invertebrates (insects), or mast (seeds) used as food.

Nesting cover

Preserve and maintain grassland/forb communities by conducting pre-
scribed burning, rotational mowing, and prescribed grazing (especially
during drought) when and where appropriate. Encourage a forb compo-
nent in grasslands.

327, 338, 528A, 645, 647

WHIP, EQIP, PFW, CRP

Plant native warm season grasses adapted to the site such as big
bluestem, little bluestem, switchgrass, eastern gama, and Indiangrass,
and native cool season grassses such as green needlegrass, western
wheatgrass, and side-oats grama.

327, 390, 643, 645, 647

WHIP, EQIP, PFW, CRP

Restore hydrology and vegetation in herbaceous wetlands and establish
adjacent grassland buffers

657
PFW, WRP

Establish field borders, hedgerows, shelterbelts, and other habitat corri-
dors on agricultural land (may harm some area-sensitive species while

benefiting other species). This can conflict with management for open
grassland species by fragmenting open grassland; the exception may be
in row crop-dominated systems.

380, 386, 390, 391, 422

WHIP, EQIP. PFW. CRP

Conduct haying activities in a manner that minimizes bird mortality and
allows for some nesting success where feasible.

Reduce herbicide use when application results in loss of nesting and
winter cover provided by grasses and forbs.

Interspersion
& minimum
habitat size

Combine above prescriptions to increase interspersion of habitat com-
ponents or amount of suitable grassland bird habitat.

Provide large (500 acres if possible), diverse grassland blocks or con-
nect smaller grassland blocks with adjacent grassland areas.

NRCS Conservation Practices that may be useful in undertaking the above management actions.

Conservation Practice Code Conservation Practice Code
Conservation Cover 327 Hedgerow Planting 422
Residue Management 329 Prescribed Grazing 528A
Prescribed Burning 338 Restoration of Declining Habitats 643
Windbreak/Shelterbelt Establishment 380 Upland Wildlife Habitat Management 645
Field Border 386 Early Successional Habitat Development 647
Riparian Herbaceous Cover 390 Windbreak/Shelterbelt Renovation 650
Riparian Forest Buffer 391A Wetland Restoration 657
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Available Assistance

Landowners interested in making their individual efforts more valuable to the community can work with WHC
and NRCS to involve school, scout, and community groups and their families in habitat projects when possible.
On-site education programs demonstrating the necessity of grassland-nesting bird habitat management can
greatly increase the value of your individual management project as well. Corporate-owned land should encour-
age interested employees to become involved. Involving federal, state and non-profit conservation agencies and
organizations in the planning and operation of a grassland-nesting bird management plan can greatly improve

the project’s success. Assistance programs available through various sources are listed below.

Programs that provide technical and financial assistance to develop habitat on private lands.

Program Land Eligibility Type of Assistance Contact
Conservation Reserve Highly erodible land, 50% cost-share for establishing permanent cover NRCS or FSA State or
Program (CRP) wetland, and certain and conservation practices, and annual rental pay- local Office

other lands with crop-
ping history. Stream-
side areas in pasture land

ments for land enrolled in 10 to 15-year contracts.
Additional financial incentives are available for
some practices

Environmental Quality
Incentives Program

(EQIP)

Cropland, range, grazing
land & other agricultural
land in need of treatment

Up to 75% cost-share for conservation practices in
accordance with 5 to 10-year contracts. Incentive
payments for certain management practices

NRCS State or local
Office

Partners for Fish and
Wildlife Program
(PFW)

Most degraded fish
and/or wildlife habitat

Up to 100% financial and technical assistance to
restore wildlife habitat under minimum 10-year
cooperative agreements

Local office of the
U.S. Fish and Wildlife
Service

Waterways for Wildlife

Private land

Technical and program development assistance to
coalesce habitat efforts of corporations and private
landowners to meet common watershed level goals

Wildlife Habitat
Council
(301-588-8994)

Wetlands Reserve Pro-
gram (WRP)

Previously degraded
wetland and adjacent
upland buffer, with lim-
ited amount of natural
wetland, and existing or
restorable riparian areas.

75% cost-share for wetland restoration under 10-
year contracts and 30-year easements, and 100%
cost share on restoration under permanent ease-
ments. Payments for purchase of 30-year or per-
manent conservation easements.

NRCS State or local
Office

Wildlife at Work

Corporate land

Technical assistance on developing habitat projects
into a program that will allow companies to involve
employees and the community

Wildlife Habitat
Council
(301-588-8994)

Wildlife Habitat Incen-
tives Program (WHIP)

High-priority fish and
wildlife habitats

Up to 75% cost-share for conservation practices
under 5 to 10-year contracts

NRCS State or local
Office

State fish and wildlife agencies and private groups such as Pheasants Forever and Prairie Grouse Technical
Council may have assistance programs or other useful tools in your state.

State or local contacts
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NRCS
Wildlife Habitat Management Institute
100 Webster Circle, Suite 3
Madison, MS 39110
(601) 607-3131

In cooperation with partners, the mission
of the Wildlife Habitat Management In-
stitute is to develop and disseminate scien-
tifically based technical materials that will
assist NRCS field staffs and others to pro-
mote conservation stewardship of fish and
wildlife and deliver sound habitat man-
agement principles and practices to
America’s land users.
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Wildlife
Habitat Council
1010 Wayne Avenue, Suite 920
Silver Spring, MD 20910
(301) 588-8994

The Wildlife Habitat Council's mission is
to increase the amount of quality wildlife
habitat on corporate, private, and public
land. WHC engages corporations, public
agencies, and private, non-profit organi-
zations on a voluntary basis as one team
for the recovery, development, and pres-
ervation of wildlife habitat worldwide.
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www.wildlifehc.org
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Mowing and Wildlife: Managing Open Space for Wildlife Species

Many property owners want clean-cut, attractive lawns or fields. However, what appears to
be a healthy lawn to property owners isn’t necessarily the best option for wildlife. In fact,
continual mowing can reduce or remove valuable habitat and discourage many wildlife
species from visiting a landowner’s property. However, when properly used, mowing can be
a useful habitat management tool.

Key Facts for Wildlife-Friendly Mowing

Realistic goals must be considered for any habitat management practice, including mowing.
If you are targeting a particular species, the species must occur — or potentially occur — at
the desired location, based on it’s habitat requirements, life cycle, and distribution. After
determining that a target species may occur on your property, several considerations should
be kept in mind when deciding if you should mow and at what time you should apply this
habitat management practice. For instance, mowing during spring and summer months
may reduce or even Kill nesting and young animals, such as eastern meadowlarks, bobwhite
quail, ring-necked pheasants, rabbits and deer. The uncut areas allow the young animals to
hide from predators, and provide seasonal forage and thermal cover.

White-tailed deer -

Mowing to control “weeds” also may not be beneficial for some wildlife. Although controlling
problem plants such as thistles and Atlanthus is important, many “weeds,” including nettles,
foxtail and ragweed, are palatable to wildlife or attract insects needed to meet the diet
requirements of many bird species. The trick is providing a balance between volunteer
forbs (weeds) and other desirable plants. However, without some management, foxtail and
other persistent plants can dominate grass stands and reduce diversity. In addition, some
weedy-looking tall grasses, such as Indiangrass, switchgrass, big and little bluestems,
broom sedge, Canada wild rye, and Virginia wild rye are actually native grasses.

Native grasses grow in clumps and are used to reestablish native grasslands in Pennsylvania
under programs such as the Conservation Reserve Program (CRP) and the Conservation
Reserve Enhancement Program (CREP). These native grasses provide excellent year round
cover and forage for wildlife, while retaining enough bare ground areas for animals to move
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through the field in search of food. Still, to maintain the existence of a native grass field,
occasional disturbance from mowing, burning, spraying, or disking is needed. Without
mowing or other disturbances, succession will take place, and your grassland will be
replaced by woody vegetation. Subsequently, wildlife requiring grassland or meadow
habitat will be replaced by more common woodland wildlife. Mowing in cycles and pattern
mowing are beneficial management alternatives for wildlife that rely on grasslands. These
techniques involve cutting different blocks of meadow or grassland each year on a two to
five year cycle. Mowing in cycles creates habitat with different-aged, diverse vegetation and
deters the growth of trees and shrubs, thus preserving your grassland.

PGC Phobo/Joe Kosack

Giant Foxtail Switchgrass

Common Wildlife Nesting Periods:

White-tailed deer May 15" to July 15"
Eastern cottontail rabbits February 1% to September 30™
Wild turkeys April 15 to July 31°
Bobwhite quail April 15" to July 31st
Ring-necked pheasant April 15" to June 30"
Grassland songbirds: Average (June 1% to August 15"

- Eastern meadowlark May 15" to July 31%

- Grasshopper sparrow June 1% to August 15"

- Field sparrow May 15" to August 15"

- Bobolink May 15" to June 30"

- Dickcissel June 1% to July 31%

Mowing Considerations

When, why, where, and how to mow should be considered before using mowing to manage
wildlife habitat.

When to Mow:

To maximize wildlife benefits and reduce wildlife mortality, mowing should be done outside
of the nesting and brood-rearing season, which generally occurs from April to August. Late
summer and late winter are the best times to mow for wildlife.

Cool season grasses and forages (Canada wild rye, Virginia wild rye, orchardgrass, timothy,
clovers, etc.) should be left uncut every other year to improve soil, cover, and forage
conditions for wildlife. When managed for premium hay production, cool season grasses are
often cut during the nesting season. A balance between habitat and hay production is
achieved when harvest occurs in late May. At this time, cool season grasses are highly
nutritious, resulting in quality hay. As a wildlife benefit, mowing in late May allows some
regrowth to occur prior to peak nesting season.

Compared to cool season grasses, native warm season grasses (switchgrass, big and little
bluestems, indiangrass, etc.) mature later in the growing season. This allows the grasses
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to be mowed after the peak nesting season. Mowing for native warm season grasses should
occur from August 1 to August 15 to allow enough regrowth for winter cover. Mowing warm
season grasses at this time also allows grasses to build energy reserves necessary for
hearty regrowth in the spring.

Old field areas experiencing woody encroachment should be mowed during late winter
(February or early March) or early fall (September) to maintain food and cover for wildlife.
The key, as with grasses, is to avoid mowing during the prime nesting and brood-rearing
periods.

Reasons for Mowing:

Reasons to mow:

e To maintain or enhance wildlife habitat.

e To maintain grasslands and meadows.

e To suppress the growth of noxious weed species such as Canada
thistle and multiflora rose.

e To remove browning cool season grasses in the late summer and
stimulate the growth of warm season grasses and flowers that
provide wildlife food and cover for the remainder of the year.

e To prepare land for other land management practices, such as
applying herbicides, prescribed burning, and seeding.

e If local zoning ordinances require a specific lawn length and the
management of “weeds.”

Reasons not to mow:

e Mowing is expensive. Fuel costs are high, and equipment must
be repaired and maintained.

e Continuous mowing has little value for wildlife. Areas not
mowed frequently provide excellent habitat for wildlife to nest,
raise young, and forage.

e Grasses with shallow roots cannot uptake nutrients or prevent
erosion as well as grasses that are deeply rooted.

e Mowing takes time.

e Mowing adds pollutants to the air.

e Frequent mowing creates thatch buildup, resulting in
undesirable groundcover conditions.

Where to Mow...

Yards or Lawns Maintaining grass at a height of at least three

(less than 1 inches and setting aside other areas of the yard

acre) for wildlife-friendly plantings (e.g. black-eyed
Susan, red clover, alders, viburnums, dogwoods,
etc.) will enhance wildlife habitat and wildlife
feeding areas. However, some urban and

Page 158 of 419



Fallow fields,
grasslands, and
maintaining
existing cover

For weed
suppression

suburban jurisdictions restrict lawn length and
the presence of “weeds.” You should check with
your local zoning board and adhere to mowing
requirements if they exist or propose changing
them to benefit wildlife.

To keep valuable grasses from being overtaken
by competition, mow one-third of a field once a
year in succession, rotating sections of the
opening so each is mowed every third year.
Mowing should be performed outside of wildlife
nesting periods (mid August). This allows
nesting wildlife such as cottontails and quail to
mature during the spring and summer with
minimal disturbance. Mowing height is also
critical. Native grasses should not be cut below
10 inches. Cutting these grasses too low many
damage or kill them, because the grasses store
much of their energy at their bases. Also, cutting
at a minimum height of 10 inches, provides some
wildlife cover until regrowth of the plant canopy
can occur.

Split the desired mowing location into three
strips. Mow one strip the first year, a different
strip the next year, and the last unmowed strip
the next year. This will create diverse vegetation
stands with differing age structures, which will
provide food and cover for many wildlife
species. It will also keep woody stems small
enough to be mowed. When possible, grasses
should be baled to remove thatch from the field
and prevent buildup at ground level.

Weeds can be described as unwanted or
undesirable vegetation. What may be a “weed”
in your lawn or garden might not be a weed in a
field for wildlife. Some weeds, like ragweed are
actually desired by wildlife for food and attract
insect food sources, while other noxious weeds
are not and compete with more wildlife-friendly
vegetation. Spot mowing in problem areas while
the weeds are flowering may help control
noxious species such as Canada thistle and
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For haying

multiflora rose, while minimizing negative
impacts to wildlife. Mowing at this time for
weed suppression works by stopping seed
production. However, controlling these problem
species will probably require additional herbicide
treatments or physical removal.

Many options exist for landowners who need
some hay, but still want to help wildlife. Cutting
forage grasses or legumes at the peak of
production may be compatible with wildlife
habitat value. Mowing times are dependent on
the type of forage being used for hay. Native
grasses should be cut during the early seedhead
stage, when their nutritional content is greatest.
To make harvesting more efficient, consider
squaring off fields and leaving the odd spaces
unmowed until August or leaving a 30-ft border
along wooded areas or fence rows. These areas
are often less productive for hay, dry slowly, or
have fallen branches that damage haying
equipment. However, these field borders are
valuable to wildlife. Mowing cool season
grasses at their boot stage in May minimizes the
effects of mowing on most nesting wildlife by
allowing some regrowth prior to the peak nesting
season (June-July). If cool season grasses are
clipped as a first cut during June and July, nests
may be destroyed, young wildlife may be killed,
and the hay quality will be lower. Warm season
grasses (such as Indiangrass, switchgrass,
Eastern gamagrass, etc.) grow largely during the
mid to late summer (July-August) and provide
excellent food and year-round cover for wildlife.
Since their peak growth does not usually occur
until after the nesting season, mowing warm
season grasses is usually less of an issue for
wildlife and should take place between August 1
and August 15. Native warm season grasses
should be cut to a minimum of 10 inches, and
you should allow regrowth of 10-12 inches
before the first killing frost. This new growth,
following a late summer cutting, will provide
adequate winter cover for grassland wildlife.
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Roadsides, These areas provide important nesting and

ditches, and foraging areas for birds, small mammals, deer

field edges and insects. Wildlife habitat can be enhanced
along roadsides by reduced mowing, delayed
mowing, planting native grasses, and mowing at
a higher height. Contrary to popular belief,
mowing more than 10 feet along roadsides does
not significantly reduce mortality of wildlife on
roads.

Mowing should be limited along roadsides,
ditches, and field edges. By limiting how often
designated areas are mowed, you allow
vegetation to attain optimal height for wildlife
habitat. Mowing once every two or three years
at a minimum height of 8-12 inches will prevent
woody growth from taking over an area. Mowing
along roadsides should occur in late summer
(August 1-31) to allow most nesting birds and
small mammals to successfully rear their young.
Countless nests and young are destroyed if
mowing occurs earlier in the year, and most
equipment operators are unaware of the high
number of nests that are destroyed while they are
mowing.

Types of Mowing:

There are three main types of mowing: block mowing, strip mowing, and random pattern
mowing. Block mowing is performed by dividing long, narrow fields into three or four blocks
and mowing the blocks on a an annual rotational mowing cycle. Strip mowing is
accomplished by dividing a field into strips that are at fixed or variable widths. Rotate
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mowed and unmowed strips, but do not strip mow the same area each year. On the other
hand, random pattern mowing is done by randomly mowing sections of a field into
irregularly-shaped patterns of cut and uncut vegetation cover. Fields should be rotationally
mowed in a three- to five- year cycle to reduce the encroachment of woody vegetation.
Whatever type or pattern you use for mowing, you should avoid leaving unmowed cover
strips too narrow (less than 100 feet wide) or too small (less than a half-acre). Blocks or
strips that are too small or narrow can serve as habitat sinks, making it easier for predators
to hunt small animals that you may be trying to benefit by your habitat management
objectives.

= Lot e e

Ming young tree ad rush ina nativegrass field
Alternatives to Mowing

For controlling noxious weeds and woody plant invasion on grass stands, the preferred
alternative to mowing is spot spraying with selective herbicides. During the establishment
period of grass stands, invasive vegetation can encroach into grasslands. The use of
selective herbicides before and after grass/legume plantings can help control noxious weeds
and establish a successful grass stand. Random or strip spraying may be performed
throughout the year, so long as the established grass stand is not damaged. Random or
strip herbicide spraying is performed by spraying random patches or fixed strips within a
field. Controlling invasives in grass stands is more economical and effective if outbreaks are
treated at first detection. APPLY ALL HERBICIDES ACCORDING TO THE LABEL!

Another alternative to mowing is strip or rotational disking. Disking is a simple, effective,
and inexpensive wildlife habitat management tool. In strip disking, a disk or harrow is used
to create ground disturbance and set back natural succession by breaking up grassy
vegetation. Disking opens up grass stands, reduces thick mats of grass, stimulates
germination of seed-producing plants, and increases insect populations as a wildlife food
source.

Prescribed burning also should be considered as an alternative to mowing, especially when
managing many larger fields. Controlled fire sets back natural succession and stimulates
growth of valuable grasses and legumes, by releasing nutrients. Prescribed burning is less
expensive and time consuming than mowing, and produces many wildlife and forage
benefits. However, prescribed burning requires careful planning and controlled conditions to
be an effective management tool.
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Prescribed burn of native grasses

If you carefully examine where, when, why, and how mowing should be implemented on
your property, mowing can be a simple and effective way to manage early successional
habitats beneficial to wildlife!
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Great Trinity Forest Management Plan

Grasslands

Grazing Systems for Profitable
Ranching
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Grazing Systems for Profitable Ranching

C. Wayne Hanselka, B.J. Ragsdale and Barron Rector*

For today’s rancher to remain in the ranching
business, he has to be more efficient in his operation
to overcome the "cost price squeeze" of livestock
production. Increasing costs force the rancher to risk
over-capitalization on each animal unit owned.
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operator, who must produce livestock and wildlife
at the lowest cost through good herd and forage
management, combined with sound economic and
marketing procedures
......

though the quality may be low at times. Deﬁaencnes
in quality can be corrected with protein, energy and
mineral supplementation. Range forage production
is an integral part of profitable ranching, and the
quantity and harvestof forage produced are depend-
ent upon knowledge of sound range management.

An estimated 75 percent of the 107 million acres of
Texas rangeland produces less than half its potential
because of range deterioration resulting from past

™m oom Thoca dotarinratad r
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gelands are characterized by predominance of un-
palatable and low-producing forage species and
topsoil loss. To improve range condition, desirable
forage species must be allowed to reproduce and

snread

spread.

A good system of grazing can be defined as one
that manipulates animals in order to obtain maxi-
mum sustained animal and forage production at a
low cost. Grazing systems generally have been
designed to improve the vegetation, with plant re-
quirements the basic criteria used in designing them.
The benefits to vegetation have been improved plant
vigor and production; improved grazing dlstnbu-
tion; and impro'v'eu S‘péCiES Cﬁﬁ‘lpGSinl‘l of the
vegetation with more desirable species.

Grazing systems should be designed based on
forage plant, livestock and wildlife needs. Grazing is
timed so that livestock receive a varied, high quality
diet correlated with growth patterns of vegetation.
This usually results in more effective maintenance
and production per animal unit and for the herd.
Therefore, the objectives are to meet the nutritional
needs of animals, avoid stress on livestock and
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* Extension range specialist, The Texas A&M Univml S vstem.

are to minimize labor costs and improve or maintain
habitat for wildlife.

Not all grazing systems achieve both goals of
meeting plant and animal requirements. Some favor
the plants whereas others favor the livestock and /or
wildlife. An ideal grazing system is one that meets
both goals depending upon rancher objectives.

Decisions

There are basically three app
management:

1. Continuous grazing has been the traditional
method. This is the constant use of forage in a
given area, either throughout the year or during
most of the growing period.

2. Deferred rotanon systems have been tried and
tested in Texas for more than 30years. In this type
of system, half or more of the total land is grazed
at any given time. The time a pasture is grazed
equals or exceeds the period of rest. These sys-
tems have proven effective at providing long-
term range improvement and high animal
performance, especially where combinations of

oaches to grazing
O G

stock can be managed.
3. Short duration grazing (SDG) systems are those

in which livestock are concentrated on less than
half the total land area an the lengths of defer-
ment penods exceeds the length of grazmg

pcnuub. These nldyoe "extensive” or' "intensive."

Several decisions must be made with respect to
grazing management. Under any type of grazing, a
rancher must decide on stockmg rate, kind and class
of ammals, pasture size(s), water location and sup-

plement locations.

Deferred rotation and short duration systems re-
quire that additional decisions be made before im-
plementatlon These include land area per system,
number of pastures per system, number of herds per
system and grazing cycie (length of rest periods,
length of grazing periods).

Under continuous grazing, stocking rate is the

only variable the producer can adjust; thus, little
flexibility is possible in response to stress periods
such as drought Rotation systems provide more
flexibility in regard to stocking rates, stocking den-
sity, grazing pressure, and time and frequency of

azm
gr & Page 165 of 419

Texas Agricultural Extension Service + Zerle L. Carpenter, Director » The Texas A&M University System - College Station, Texas



Planned Considerations

No grazing system can compensate for overstock-
ing Animal numbers must be balanced with forace
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production. Therefore, light continuous grazing may
improve range but cause lower returns per acre than
another system. Deferred rotation systems tend to
allow the animals to graze more selectively than do
the heavy continuous or extensive short duration
systems. This results in increased animal perfor-
mance and a slower rate of range improvement. Ex-
tensive short duration systems favor greater
perennial plant growth. Depending upon rancher
objectives, a short duration system may be imple-
mented to promote more rapid range improvement.
Later, after the desired level of improvement is

wnnnkha Anfaeend sntatinm cuctanm Ar Annbiniinac
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grazing at moderate stocking rate may be substituted
to maintain range condition and maximize livestock
production.

The specific type of grazing system to choose will

E‘pﬁ‘lu upOon many factors:

1. The system must satisfy the rancher’s objectives
and meet the needs of livestock and/or wildlife
and the grazing resources. Also, the size of
range, number of grazing units, climate, range

bl[eb ana range (.Ul'l(llIlUn are lmpUl'IdIll'

2. Physical facilities such as fencing, working pens
and water storage should be considered in terms
of forage use, livestock distribution and
costs/benefits. Increased numbers of livestock
per pasture will require additional water sup-
plies.

3. Special provisions for prolonged drought or other
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unusual circumstances should be included.

4. Sufficient forage reserves to facilitate operations
such as breeding, lambing, kidding or calving
must be planned for. The numbers and kinds of

livestock in orazed pastures can varv to fit the
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forage and livestock needs.

5. Rest periods should be long enough and at the
proper season to accomplish specific manage-
ment objectives for key forage species, but main-
tain xusu forage qdahty for good livestock
nutrition. Grazing period should be shortenough
to provide adequate animal nutrition but not
long enough for animals to graze regrowth before
plants recover.

PRYSRPIS P o~

6. All domestic livestock must be removed from
pastures being rested.

7.Numbers of wildlife animals should be controlled
to prevent overuse of desired plants, provide
higher quality diets and improve the animals’
performance.

8. The grazing system should be started when there

is sufficient foraoe in the nastures(s) to be orazed
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9. The number of grazing animals and the amount
of forage must be kept in balance. Herd size
should be flexible.

10. Grazing periods must be alternated during the
growing season of the desired plants so that the
same units are not used at the same time each

wromer

ycal .

11. Stock water must be provided in each grazing unit
as needed for the number of stock and the period
of grazing expected.

12. Variations from a planned grazing system may be
required to meet the needs of plants, livestock or
wildlife. Necessary changes should reflect sound
forageand livestock management. A system must
be flexible.

13.Records of livestock and wildlife performanceand
pasture use and condition must be kept.

Kinds of Systems

Planned use refers to how, when and where the
animals are to be grazed. Planned use is based upon
the needs and characteristics of the ranching
enterprises and is designed to give maximum and
efficient use of the forage over the entireranch. When
designed and executed properly, a planned system
can improve range and sustain maximum produc-
tion. Adjustments may be necessary for a particular
system to work ina particular livestock and wildlife
operation. The rancher is responsible for the success
or failure of a planned system. Each system must be
flexible enough to adjust to current and expected

conditions as well as to changes in ranch objectives.
All systems are based on the maln principle of

grazmg rnaﬁagernent COﬁthumg the Irequency and
severity of defoliation of individual plants. The im-
mediate response of an individual plant to grazing
may be:
1. increased plant vigor, as evidenced by increased
size or reproduction;
2. decreased plant vigor or death; or

thne n mAciticrn mnw a magabizra man~b A
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The major factor controlling the frequency and
severity of defoliation, regardless of the type of graz-
ing system, is grazing pressure (defined as the animal
unit or forage demand, to forage supply ratio).
::everlty and rrequency of defoliation will alwa’ys
increase as grazing pressure increases.

Under continuous grazing schemes stocked with
a single class of livestock, grazing pressure can only
be manipulated by stocking rate (the number of
animais that a given area of range actually supports
for a period of 12 months). This is also the case in the
deferred rotation systems. However, in these sys-
tems a period of rest is periodically scheduled to
ensure that the grazed plants have an opportunity to
regain their vigor. Under any short duration grazing
system there is much greater control of the frequency
and severity of defoliation because the stocking rate,
stocking density and length of graze/rest periods
can be manipulated to benefit plants or animals.
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Continuous Grazing

Since the number of desirable forage species is
limited on poor or fair ranges, it is difficult for them
to reproduce under year-long grazing pressure, even
with very light stocking rates. This is because
animals are selective grazers and will graze the
palatable species first. With year-long grazing the
desirable species are grazed continuously. On ranges
in good condition, continuous grazing with
moderate stocking rates generally does not harm
animal or forage production. Animal production is
often more erratic under continuous grazing, but this
system generally returns more income/acre than

most other grazing systems.

Deferred Grazing

Removing grazing animals for an adequate period
of time gives desirable plant species an opportunity
to regain vigor and reproduce. Deferred grazing can
be of several types, any of which can be designed to
meet the requirements of both forage plants and

grazing animals.
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Decision deferment is based on adapting the graz-
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ment usually is for the entire growing season, or for
a part of it when moisture conditions are best. Suc-
cess of this system depends upon the ability of the

manager to make a correct decision. Decision defer-
ment is recommended Fn“nw"\_g range seedlino and
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brush control, or in situations where systematic
deferment cannot be applied economically.

Off an On

The UH'dﬂu-Ul'l bystem is a method or I'UIdIlIlg
deferment based upon forage utilization. The
animals are switched from one pasture to another
when proper use of the key forage species has been
obtained. The duration of grazing is not specific be-
cause the time required to obtain proper utilization
can vary from year to year and from season to season.
Also, the time of deferment is not specific because the
animals are not returned to a pasture until the key
forage species have regained their vigor and can be

i harm

Systematic Deferment
Grazing Programs

Merrill at the Texas ABI icultural nx‘penment otation

near Sonora, and is known as the "Merrill” system.
The four-pasture deferred rotation grazing program
is rather simple in design (Fig.1). All four pastures
should be about equal in grazing capacity. This i is
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to the forage and cause the system to fail. The total
proper stocking rate of all four pastures is calculated
and stock are divided into three herds. Three pas-
tures are then grazed while one is deferred. The
deferment seasons should be based on climatic fac-
tors, rainfall, growing season, nutritional needs of

the livestock and requirements of the range piants.

Figure 1. it takes 4 years to complete the four-pasture deferred rotation grazing system.
Each pasture is grazed 12 months then deferred for 4 months. There are three 16-month
grazing cycles.

Pasture Deferred 1

Juiy-October, first cycie
November-February, second cycle
March-June, third cycle

Pasture Deferred 3

March-June, first cycle
July-October, second cycle
November-February, third cycle

Pasture Deferred 2
November-February, first cycie
March-June, second cycle
July-October, third cycle

Pasture Deferred 4
March-June, first cycle
July-October, second cycle
November-February, third cycle

Two-Pasture Deferred Rotation
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This system is sometimes called South African
Switchback. The two-pasture system is generally
satisfactory, but may not give results as good as the
four-pasture deferred rotation system. However, the
system is superior to year-long grazing.

Two pastures of nearly eqtial grazing capacity are
necessary. The total grazing capacity of both pas-
tures is combined into one herd, so that the herd is
rotated between the two pastures. The design of a
two-pasture system is given in Figure 2.

Figure 2. The two-pasture deferred rotation grazing system is completed in 2 years. There
are 12-month grazing cycles with staggered grazing and deferment periods occurring in
the same year.
Pasture Deferred 1 Pasture Deferred 2

June 16-November 15, first cycle March 15-June 15, first cycle
November 16-February, second cycle June 16-November 15, second cycle
March-June 15, third cycle November 16-February third cycle

The dates and periods of deferment should be selected for the specific area in which the
system is to be used. The pasture being grazed should be observed often for signs of
or deteriorati

Seasonal Grazing

Seasonal grazing is less common in the Southwest
than in the West and involves grazing in a specific
season only, such as spring, fall, summer or winter.
Stocker operations may use a winter/spring grazing
season. This type is best used in the Southwest in
situations il‘lV‘Ol'v'iﬁg both Tal‘lgt‘:laﬁu and tame pas-
tures. The tame pastures should be grazed during
their most productive seasons, while the rangeland
is deferred. Such a system can result in highly effi-
cient livestock production at a low cost.

Short Duration Grazing
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history in Texas. It is possible to improve range very
rapidly with long, frequent rest periods. However,
there may be reduced livestock production. There is
a continuum in the deferment-grazing cycles of SDG
that ranges from short to long rests and short to long
grazing periods (Table 1). Extensive SDG is often
called "non-selective” grazing. 'I'hequallty of thelive-

stock diet often declines after they have been in a
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pasture longer than seven days. Also, the long rest
periods allow pastures to accumulate high amounts
of cured forage of lower quality. Intensive SDG refers
to more rapid rotation with short grazing periods

and carroennndinaly chartar ract narinde Tha

QLU LULILOpUIIMLIT Gl Yy S1iviili 1000 T1i1UNAD. 1110

shorter graze period usually improves livestock diet
quality through more selective grazing and reduces
the possibility that livestock will graze regrowth
before a rest period allows recovery.

High Intensity-Low Frequency Grazing (HILF)

HILF systems concentrate livestock into one herd
and allow them to graze a pasture until proper use is
obtained They are then moved to another pasture
dﬂ(.l tne pfOCéSS is fepeateu Mumple pastures are
necessary so that significant time may elapse before
the original pasture is regrazed. In areas of high
rainfall and rapid vegetation growth, the length of
the rest period may need to be six months or less.

The rancher should determine in which months
maximum growth and forage production can be ex-
pected, and in which months little growth can be
expected. The system should be designed to promote
maximum productioninall pOSSlble pastures durmg
the growing season, and allow for standing forage to
remain for use during periods of dormancy.

Several advantages accrue to this type of system.
Re-establishment of desirable plants is rapid. In-
dividual animal production is lower than with other
systems, but higher stocking rates compensate with
a higher return per land area. Emergency feed costs
usually are much higher if animal performance is
maintained.

Table 1. A continuum exists for lengths of rest and grazing periods in Short Duration
Grazing. These should be adjusted according to plant and animal needs, depending on
the physical location.

Days of Intensive SDG SDG Extensive SOG (HLIF)
Graze 1-3 4-7 7-15 156-30
Rest 30-60 45-90 90-180
Length of grazing period can be calculated by the following formula:
Average grazing period = Average rest period

Number of pastures resting
Rapid Rotation SDG

This is a relatively new method of grazing in
Texas. In this method the livestock usually are

orounad into one herd for each oroun of nacturoc
roupeq INW ONne hera Ior eacn group Of pastures,

and moved through the system in such a manner that
they select a high quality diet, begin in a pasture only

a short time; are in a pasture too short a time to
overuse plants; and are off the pasture long enough
for the grazed plants to recover enough to withstand
another grazing penod

Stock are 8T azed on pasrure from1 to 145 (usuauy
no more than 5 to 7) days before being moved. An
average grazing period is adjusted for each pasture
relative to differences in production and size. Pas-
tures are rested from 30 to 90 days (up to 120 days
during drought). Longer deferment periods are pos-
sible during the dormant season but should not be
used during the growing season. The system can
utilize existing pastures but may require roundups
to rotate the animals.

The "ceil” system invoives fencing that radiates
from a central watering and working facility like
spokes on a wheel (Fig. 3). This reduces livestock
handling stress and the need for developing a water
source in each pasture.

Figure 3. Fence design for a 13-pasture short duration grazing
system with water and working pens located in the center. Live-
stock graze each pasture for a very short period and wiii return
to that pasture less than two months later.

(Average grazing period = 5 days = 60 days rest

(12 pastures resting)

A planned grazing system is not a "cure-all" for
ranching problems. It is a tool for controlling when,

where and how much veocotatinon i orazod If tho
WIEre ang Now mMuch vegeanon 1s grazeqa. it ine

systemis adapted to fit ranch operations and to meet
objectives, it can boost animal production and pro-
vide a sound forage base for livestock and/or
wildlife. A grazing system can benefit plants, live-
stock and man when the proper stocking rate isused.

Educational programs of the Texas Agricultural Extension Service are open to all people without regard to race, color, sex, disability,

religion, age or national ongin.
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Great Trinity Forest Management Plan

Grasslands

Grazing and Browsing: How Plants
are Affected
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