











Table 1. Corn grain yields as function of N application rate and timing, 1989.

N Waseca-1 Olmsted Winona-1 1Isanti-1 Waseca-2 Waseca-3 Steele Houston Winona-2 Isanti-2 Chisago Dakota Wa-«ca-5 Waseca-4
Treatment Corn Soybeans Corn Corn Soybeans Soybeans Corn corn Corn Soybeans Corn Sovheans Oats Corn
1yt e e s s s e e e s bu/acre’ = = = = = = = = = & & = - - - - - - - s - o - e - - - - - -
PP 0 107.8e 162.7e 185.7 131.6 146.3b 137.6b 178.4 175.4 133 le 63.7b 98.7bc 150.- 105.6 182.1
30 148.1cd 176.4d 174.5 137.3 141.8 111.4
60 157.5abe 178.3cd 178.2 141.2 150.°C 110.2
90 160.2abc 187.8abcd 193.6 142.8 151.2 112.8
120 166.7ab 185, 7abcd 180.0 124.4 144.9 110.7
150 166.1lab 189.5abc 182.4 1511 159.6 110.4
180 167.1a 192.3a 137.9 140.2 161.0 112.0
sSD 60 145.1d 183.2abcd 178.6 153.0 166.3a 149.0a 181.9 177.7 143, 5bc 88.5a 101.1bc 178.5
90 152, 7cd 190.0ab 182.6 133.4 165.0a 152.6a 190.6 175, 7 158.1ab 90.4a 80.2c 178.1
120 154. 6bcd 187.8abcd 193.3 136.0 166.9a 154.7a 185.1 176.7 168.8a 95.4a 110.0ab 168.9
150 160.4abc 184,2abcd 173.0 152.4 167.1a 150.0a 17%..4 175.8 156.4ab 90.9a 123.8a 173.2
60+30 157.7abc 179.0bcd 185.4 127.4
60+60 158, 2abc 179.0bcd 178.5 123.6
60+90 160.3abc 193.2a 186.1 128.2
Pr>F 0.000 0.008 0.605 0.114 0.025 0.071 0.278 0.996 0.072 0.006 0.033 0.417 0.97 0.435
LsSD(.10) 12.5 11.7 1.2 10.0 15.4 12.7 -l

Y Nitrogen applications were made a preplant (PP), sidedress (SD) of split (preplant + sidedress) applications.

¥ Grain yilelds at each location are statistically similar if the same letter proceeds different treatment yields.
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Table 2.

Corn grain yields as a function of N application rate and timing, 1990.

Location and Previous Crop

N Waseca-1 Olmsted Isanti Waseca-2 Waseca-3 Watonwan Goodhue Wabasha-1 Wabasha-2 Winona-1 Winona-2 Dakota Sherburne Chisago Waseca-4
Treatment! Corn Corn Corn Alfalfa Soybeans Corn Oats Peas Corn Corn Corn Soybeans Rye Soybean  Corn
Ib/A = = = = = s s s - e s s e e e e s s s s s s - - - - - - - - - bu/acre? - = = = = = = = = = = & & & & m e m e e e e e e - e - - - - - - -
PP O 80.1h 88.5i1 136.2 160.1 147.1b 106.2b 96.5¢c 140.0 166.6¢c 144.7 160.7o 107.1lc 80.8b 41.2c 122.5b
30 108.0g 108.7h 131.8
60 118.1gf 117.9gh  142.7
90 134.9%d 138.6ef 174.1
120 144.6abcd 153.7bcd 152.5
150 149.0abc  161.8abc 132.4
180 155.5a 170.0a 145.8
SD 60 130.3ef 127.6fg 135.8 162.1 164.0a 151.2a 140.6b 151.4 174.2cba 151.6 171.6a 160.5b 114.9a 89.9b 156.6a
90 125.8ef 140.0def 152.8 171.9 170.7a 154.0a 160.5a 150, 1 172.8¢cb 151.3 175.4a 183.9a 118.7a 96.7ba 158.4a
120 151.3ab 150.4cde 146.4 159.5 166.3a 149.9a 151.7ba 144.1 175.5ba 153.6 170.%9a 192.1a 133.1la 102.2ba 156.1a
150 139.3bcde 153.0bcd 141.1 162.9 164.2a 151.2a 167.3a 150.4 182.3a 152.8 160.8b 197.0a 137.4a 106.9%a 162.7a
60+30 136.0cde  141.1def 142.9
60+60 144.7abcd 155.9c  145.3
60+30 148.6abcd 164.9ab 147.0
Pr>F 0.000 0.000 0.768 0.354 0.104 0.000 0.000 0.356 0.063 0.268 0.049 0.000 0.006 0.000 0.013
LSD(.10) 14.0 14.0 14.5 10.6 16.3 8.2 9.0 18.4 22.7 13.7 18.3

Y Nitrogen applications were made a preplant (PP), sidedress (SD) of split (preplant + sidedress) applications.

¥ Grain yields at each location are statistically similar if the same letter proceeds different treatment yields.
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Table 3. Soil inorganic N amounts as affected by rate of preplant N application, time, and depth of
sampling, 1989.

Preplant N — 1b/A

Sampling N
Site Time Form Depth 0 30 60 90 120 150 180
FES Bim e o SR SOt = R e lb N/acre — = = - = = = = = = - -
Waseca-1 v, NO,-N 0-1 33.8 72.0 85.9 48.7 93.8 85.2 85.6
1=2 32.7 41.2 38.9 38.3 49.7 57.2 62.8
v, NH,-N 0-1 26.9 30.7 33.5 36.7 56.6 59.9 61.6
1-2 11.1 10.6 15.6 £5:1 21.4 24.7 19.6
Vs NO,-N 0-1 27.8 53.0 60.0 63.5 80.1 124.1 176.7
1-2 27.8 30.5 35.6 20.4 49.9 42.6 46.4
Vs NH,~-N 0-1 18.8 25.2 26.7 26.0 27.4 36.6 34.1
1-2 8.4 6.6 7.7 6.6 9.6 9.9 8.6
Olmsted v, NO,-N 0-1 44.0 70.1 57.3 78.4 85.1 154.3 220.6
1=2 24.1 28.0 28.0 37.5 30.3 34.1 45.4
V, NH,-N 0-1 30.4 33.4 33.6 41.8 59.3 67.4 99.9
=2 20.4 23.5 25.2 28.1 30.5 38.2 48.2
Vs NO;-N 0-1 61.2 89.3 109.0 129.6 104.0 148.9 176.0
1-2 37.7 61.1 69.2 84.8 126.8 103.1 110.9
Vs NH,-N 0-1 35.2 34.7 39.4 '43.3 39.4 47.4 45.8
1-2 25.4 23.5 25.9 39.1 40.1 35.9 42.8
Winona-1 V, NO,-N 0-1 83.3 915 96.4 150.6 183.8 197.5 190.9
1-2 68.9 73.2 65.8 86.2 99.4 92.7 126.7
V, NH,-N 0-1 28.8 59.8 291 26.8 30.2 33.6 57.8
1-2 20.9 20.6 20.3 17.8 20.3 19.5 24.6
Vs NO,-N 0-1 53.7 79.4 94.3 95.8 164.5 164.9 152.6
1-2 52.0 95.7 67.4 64.3 69.8 66.2 66.6
Vs NH,-N 0-1 83.0 66.8 72.7 V5T 81.2 73.1 79.6
=32 53.8 40.1 40.2 43.8 51.6 42.5 45.5
Isanti-1 v, NO,-N 0-1 60.3 69.2 161.1 106.5 136.8 152.1 165.5
1-2 66.9 83.1 132.7 100.6 84.7 47.2 128.2
V, NH,-N 0-1 27.4 155 30.5 10.1 16.2 23.6 14.4
1-2 10.1 10.2 9.1 8.4 6.7 7.9 9.3
Vs NO,-N 0-1 79.3 99.2 130.1 84.0 42.0 121.4 152.5
1-2 95.7 47.4 65.5 69.2 49.6 67.4 80.6
Vs NH,-N 0-1 54.6 58.9 74.0 83.3 45.0 61.2 58.7
1-2 48.3 44.9 48.7 44.2 45.1 48.5 35.1
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Table 4. Soil inorganic N amounts as affected by rate of preplant N application, time, and depth of
sampling, 1990.

Preplant N - 1b/A

Sampling N

site Time  Form Depth 0 30 60 90 120 150 180
ft -SSR -- lb N/acre - = = = = = = = = = - -

Waseca-1 vV, NO,-N 0-1 27.5 50.4 64.4 67.6 132.1 124.6 151.6
1-2 22.0 28.17 32.4 35.6 58.7 58.6 51.4

V, NH,-N 0-1 18.5 24.2 28.7 28.0 36.0 42.1 37.8

1-2 5.5 5.8 5.8 6.3 6.9 6.1 6.6

Vs NO,-N 0-1 17,7 21.2 28.1 44.2 42.2 DLl B2.7

1-2 14.3 27.6 28.3 39,2 35.6 578 52.6

Vs NH,-N 0-1 21.2 23.6 26.3 28.1 26.7 25.5 24.4

1-2 4.5 5.6 5.3 5.4 4.9 4.2 5.8

Olmsted W NO,-N 0-1 21.6 30.4 35:2 60.1 85.8 114.6 142.3
1-2 17.6 i i 16.6 30.4 32.6 43.0 43.6

v, NH,-N 0-1 37.8 33.5 34.0 35.9 34.0 41,1 48.2

1-2 24.6 57,4587 19.9 23.8 3 V7 = 22.9 21,1

Vs NO,-N 0-1 3052 259 27.6 48.6 62,1 127.2 1308

1-2 17.6 17.9 19.3 29.4 29.3 5651 50.4

Vs NH,-N =3 28.4 29.4 28.4 30:.7 2.6 31.4 31.0

1-2 2157 L iof Ve d 19.0 17.3 23.7 20.6

Isanti v, NO,-N 0-1 34,5 47.0 60.8 97.8 Bl 88.5 84.8
1-2 41.2 Sl 42.4 46.9 475 BB.5 59.0

V, NH,-N 0-1 9.3 3.8 9.0 4.0 8.9 9.0 11.2

1-2 6.9 346 8.6 4.4 1.5 6.2 150

Vs NO,-N 0-1 4.7 43.1 57.8 42.% 49.6 52.8 53.3

1-2 31.2 35.8 52.5 33.7 33.6 35.3 38.8

Vs NH,-N 0-1 19.6 15.8 15.8 19.6 25.2 15.2 32.4

1-2 22.8 13.8 22.7 21.6 29.1 21.8 26.0
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Table 5. Soil N concentrations as a function of sampling depth and time for all plots that recelved no

preplant N, 1989.

NO,-N NH,-N Hydrolyzable N’
Sampling
Site! Time? 0-1’ 1-2’ 2-3' 0-1’ 1-2’ 2-3’ 0-1’ 1-2 2-3
——————————————————— ppmN - - = - = = = - - = - - - - - - -
Outwash
Isanti-1 Pre 8.1 19.1 2.6 0.8 1.1 1.1 22.2 6.9 5.2
v, 15.1 16.7 7.0 6.8 2.5 1.6 32.2 10.7 6.5
Vs 19.8 23.9 7.3 13.7 12.1 8.6 41.8 17.7 14.0
Isanti-2 Pre 2 dos9 247 Lwd 0.9 0.7 16.6 7.0 3.9
vV, 255 YD 1.4 11:5 6.5 6.0 32.4 17.4 15.4
\'A 2.4 1.8 1.4 10.2 7.4 5.9 26.3 14.7 $1:8
Chisago Pre 2.3 4.5 2.8 e 1.6 2.6 24.3 6.2 6.3
v, 18.4 16.8 1352 4.4 23 4.0 38.7 10.0 9.4
Vs 10.9 11.8 10.4 12.9 Va2 6.2 48.3 23.0 16.7
Loess
Olmsted Pre 7.5 5.7 10.0 6.7 3.4 il 57.0 30.2 1357
v, 11.0 6.0 5.3 7.6 Sl 4.4 64.4 35.4 20.3
Vs 5.3 9.4 8.5 8.8 6.3 4.5 66.6 ST 18.1
Winona-1 Pre 20.3 24.4 12.2 32 2.2 2.0 61.3 32.2 16.8
v, 20.8 17.2 9.4 L2 5.2 4.8 62.3 33.8 18.3
Vs 13.4 13.0 9.6 20.8 135 9.0 89.3 47.2 24.5
Houston Pre 39.5 31.8 11,6 0.7 1ol ezl S2L6 27.7 17
\'A 1.4 10.6 7.6 3.2 15.:9 1o 8.9 41.3 2332
Vs 36.3 38.6 383 853 5.6 5:3 8T 44.6 30.6
Winona-2 Pre 13.3 11.7 5.8 4.1 2.4 2.5 28.1 150 8.9
A 19.4 16.3 10.4 6.7 4.5 4.8 43.0 19.3 15.0
Vs 21.7 14.3 9.4 7.6 5.0 Gl 44.6 20.0 17.9
Dakota Pre 6.7 10.2 5.6 14.4 11.6 8.4 73.6 48.0 26.1
vV, 7 ¢ 10.0 7.0 21.6 14.0 9.6 91.9 56.9 35.4
Vs 7.9 7.0 5.7 10.0 8.0 6.4 72.0 42.4 22.2
Till |
Waseca-1 Pre 11.5 9.2 4.3 4.1 Z.l 2.2 51.5 18.2 7.0
vV, 8.5 8.2 5.l 6.7 2.8 3.8 66.1 28.9 14.9
Vs 7.0 6.9 5.8 4.7 2.1 2.2 61.9 1742 13.9
Waseca-2 Pre 8.5 6.0 5l 3.6 1.3 2.0 37,3 8.4 Bl
v, 8.0 6.6 5.5 5.5 i 3.4 62.0 15.5 8.8
Vs 11058 6.6 5.9 5.6 2.0 259 63.1 17.4 155
Waseca-3 Pre 12.3 10,38 6.0 4.4 2.7 3.2 51.4 23.7 9l
\'A 9.1 6.2 5.7 9.0 4.2 3.3 67.5 28.6 : [ 19
Vs 10.5 7.6 (S 8.2 3.3 2.5 63.7 25.2 17.6
Steele Pre 13.5 276 3.4 1.4 1.4 1.9 40.0 16.3 11.8
v, 14.5 13.2 8.3 6.2 4.5 4.5 53.6 27.6 18.6
Vs 4553 13.8 8.1 4.7 3.2 34l 50.9 27.0 20.5
Waseca-4 Pre 19.6 18.8 213 7.3 255 2.1 Sl 15.4 6.5
V, 14.8 15.4 19.4 8.4 2538 2.9 68.1 20.4 12.0
Vs 13.4 13.2 16.7 6.6 2.2 2.4 65.8 24.1 15.8

YV Sites are also categorized by soil’s parent material.
% sampling times were before planting (Pre) and at the morphological growth states of V2 and V5.
¥ Includes ammonium-N.
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Table 6. Soil N concentrations as a function of sampling depth and time for all plots that received no
preplant N, 1990.

NO,-N NH,-N Hydrolyzable N’
Sampling
Site!/ Time? 0-1’ 1-27 2-3' 0-1’ 1-2* 2-3' 0-1’ 1-2’ 2-3'
———————————————————— ppmN - - - - - = - = =- == === - -
Outwash
Isanti Pre 12.1 23.6 11.2 0.5 0.9 1.0 25.5 7.7 4.6
v, 8.6 10.3 15.2 2.3 1.7 2.9 28.0 10.2 7.9
Vs 8.7 7.8 12.5 4.9 5.7 6.9 39.0 13.3 11.4
Dakota Pre 7.2 3.8 2.0 1.5 1.1 0.7 50.3 26.4 5.1
v, 13.1 6.7 4.4 1.4 1.9 0.6 53.7 30.1 11.2
Vs 11.8 8.7 5.2 2.6 1.5 1.7 58.9 37.3 17.0
Sherburne Pre 4.1 1.4 1<d 1.3 ] o) 28.3 15.3 4.8
\'A 4.1 2:0 1.8 1.0 0.6 0.7 24.6 11.0 EXS0
Vs 4.3 0.6 0.1 2.3 26 1.0 34.2 18.6 9.6
Chisago Pre 3.8 179 2.4 1,9 0.8 0.9 14.1 2.8 2:8
v, 3.8 2.0 2:2 3.3 2.2 1.8 14,3 6.9 5.0
Vs 2.7 2.0 2.6 5.4 2.8 Za1 21.9 13.0 e
Loess
Olmsted Pre 3.4 0.4 0.3 6.3 4.3 3T 72,3 43.3 21.9
v, 5.4 4.4 2.4 LI Gla 4:5 T2:5 83,8 3253
Vs 7.6 4.4 = | [{= ) 5.4 4.7 75.8 50.4 28.6
Goodhue Pre T 4.5 2.5 3.9 3.4 1.8 73.4 27.1 6.8
v, 4.9 4.0 3.2 5.9 &4 in 78.8 18.2 6.8
Vs /) 5.0 3.1 8.3 2.6 1.9 88.6 P 10.8
Wabasha-1 Pre 6yl 9.5 10:3 2.6 351 2.6 497 17.4 10.7
v, 1B.S 11.9 145 3.2 3.0 3.6 38,3 159 14.3
Vs 18.4 1257 1.9 4.8 3=l 4.5 46.1 19.7 A7.2
Wabasha-2 Pre 10.0 20.6 10.7 g 1.5 1.9 39.3 12.0 8.6
V, 17.9 11.4 13.2 1.9 ol 12 35.9 15.4 8.0
Y. 21 .5 11.4 12,9 3.4 4.7 3.8 37,9 16.5 12.4
Winona-1 Pre 14.4 120 4.9 2.3 ! 2.6 37.8 13.2 97
v, 2347 10.9 11.3 3.8 2l 4.1 29.9 13.2 21.3
Vs 15.6 8.6 2 4.6 4.9 6.3 45.0 1940 19.6
Winona-2 Pre 1.4 5.9 9.2 357 1.7 2.2 0,6 24.5 10.6
\'A 20.1 125 15.3 15 0.9 0.8 70.0 29.5 e Y.
Vs 14.2 11..2 171 5.2 S.2 4.8 78.5 39.4 <18
T
Waseca-1 Pre 5.1 2.5 2.2 4.4 1.9 2.2 47.4 .3 6.3
V, 6.9 5.5 4.4 4.6 1.4 1.8 50.0 12.8 Sad
Vg 4.3 3.6 3.4 5.3 L 153 54.0 15,6 910
Waseca-2 Pre 13.4 4.8 0.7 8.1 2.2 154 83.3 33.2 10.2
v, 14.9 13.4 7.4 9.7 159 0.8 86.8 an:7 6
Vs 9.5 10.0 8.6 13.6 3.8 2.1 97 51V I8.2
Waseca-3 Pre 8.8 10.2 5.2 8.4 2,7 159 89.4 LS | 12.4
v, (i 7.2 8.5 9.5 3.6 1.8 89.7 37.3 125
Ve 5.2 5.2 ol 13,7 3.6 2.4 89.1 322 1348
Watonwan Pre 8.4 8.k 12.3 4.3 A {0 1.5 39.3 8.1 4.8
v, 4.6 319 6.5 4.3 224 1.2 40.7 110 e
Vs 8.2 4.1 D 4.3 1.5 N4 44.0 10.2 6.3
Waseca-4 Pre 12.7 0.3 15.9 3l 21 1.7 59.5 17.4 5.6
v, 1.1 10.6 125 64D 2.0 2.3 57.6 17.38 8.3
V. 5.8 6.8 10.0 9.3 3.0 v 64.6 32.8 by )

Y gites are also categorized by soll’s parent material.
? sampling times were before planting (Pre) and at the morphological growth stages of V, and Vj.
¥ Includes ammonium-N.
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Table 7. Selected soil nitrate-N correlations (r) of plots receiving various preplant N applications as a
function of soil sampling time and depths in 1989 and 1990.

Soil sampling-time and depth

comparison 1989 19%

S e e
Preplant 0-2’ vs. Preplant 0-3' 0.975 0.999
Preplant 0-3’ wvs. V2 0-1/ 0.242 -0.076
Preplant 0-3’ vs. V6 0-1' 0.139 -0.009
Preplant 0-3’ vs. V6 0-2' 0.151 0.011
V2 9= vs. Ve 0-1’ 0.398 0.415

vé 0-1’ vs. Ve 0-2' 0.904 0.961
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EFFECT OF TURKEY MANURE AS A NUTRIENT SOURCE ON CORN YIELDS

P. M. Bongard, R. Hamer!

ABSTRACT

Two sites were identified in Rice County to demonstrate nutrient contributions
from turkey tom-finish and brood manures to corn. Two rates of each type of manure
were applied and compared to a commercial fertilizer treatment and an untreated
check. Corn graln ylelds were measured. There were no significant differences
between the low and high rates of elther the brood or finish manures at either site.
Yields of the manured plots were similar to the commercial fertilizer treatment
yields, and significantly better than the check. Average returns over treatment
costs were greatest 1n the plots where low rates of the finish and brood manures had
been applied.

Introduction
Animal wastes can contribute substantial amounts of nutrients to crops, as well as enhance soil
structure and organic matter contents over time. To date, there has been little research done with turkey
manure as a nutrient source in Minnesota. The objective of this study was to demonstrate nutrient

contributions from finish and brood turkey manures to corn.

Materials and methods

Two sites which had no history of previous manure applications were selected in Rice County for this
demonstration. The primary soll at the Farm 1 site was a Clarion loam; the primary soils at Farm 2 were a
Webster clay loam and a Clarion loam. Both sites were soil sampled in early spring (Table 1). The previous
crop at Farm 1 was corn; at Farm 2, the previous crop was soybeans. Precipitation was recorded at both sites
(Table 2).

Turkey tom-finish and brood manures with wood chlp litter were used in this study. The tom-finish
barns are cleaned each year after three to four flocks, while the brood barns are cleaned after every flock
(every seven weeks). The tom-finish and brood manures for Farm 2 had been taken directly from these barn
cleanings, while the manures for Farm 1 had been stored on a pile for approximately four months. The litter
and manure in tom-finish and brood barns are tilled regularly.

The two turkey manures were applied at two rates and immediately incorporated in mid-April: 1) Tom-
Finish manure at 4 and 8 tons per acre, and 2) Brood manure at 3 and 6 tons per acre. Manure was sampled for
nutrient analysis on the day of application (Table 3), and estimates of nutrients availlable the first year
were made (Table 4). An untreated plot and a preplant commercial fertilizer treatment was also included.
The fertilizer treatment phosphorus (P) and potassium (K) was applied according to University of Minnesota
recommendations based on yield goals and the soil tests; the nitrogen (N) rate was based on previous crop,
yleld goals, and soil organic matter contents. A randomized complete block was used with three replications
at Farm 1 and four replications at Farm 2. Each of the six treatments was sixteen rows wide, and 430 feet
long.

Corn grain ylelds were measured by harvesting and weighing the center eight rows of each plot, and
adjusting the molsture contents to 15.5%.

Results

Yields

There were few significant differences in grain ylelds at either site (Figures 1 and 2). At both
sites, the manure and commercial fertilizer treatments yielded significantly better than the untreated plot,
representing an average increase of 16 bushels per acre due to manure or fertilizer. The six ton brood
manure treatment at Farm 1 1s the exception as it was not significantly different from the check. Grain
ylelds in the low rate plots of the finish and brood manures were not significantly different from those in
the high application rate plots.

!Environmental Agriculture Educator, Cluster 16, and County Extension Agent, Agriculture, Rice County,
Minnesota Extension Service
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Returns over treatment costs

The net returns over nutrient costs for each treatment were calculated by subtracting the cost of
the manure or fertilizer from the projected treatment income (Figures 3 and 4). Returns were based on the
following: 1) Corn revenue of $2.00 per bushel; 2) Manure costs of $3.75 per ton tom-finish ($15/4T and
$30/8T treatments) and $3.00 per ton brood ($9/3T and $18/6T treatments); and fertilizer costs of $0.20 per
pound N and $0.13 per pound K.

Returns over nutrient costs ranged from $247 to $285 per acre at Farm 1, with the highest returns
in the low rate finish and brood manure plots. Similar results were obtained at Farm 2, with the addition
of the high rate brood manure plots. Returns ranged from $268 to $304 per acre at this site.

Summary and Conclusions

Turkey manure can contribute substantial amounts of nutrients to corn. Grain yields at the two farm
sites from the low rates of finish and brood manure were equal to the commercial fertilizer treatment. It
may be possible that the above normal precipitation increased N mineralization of the manure and soil, and
increased fertilizer N loss.

Since more P and K were applied in the manured treatments at these sites than what was required for
this year’s corn crop, subsequent crops (particularly lequmes) may be able to utilize these nutrients.
Future work could focus on refining application rates under different environmental conditions, refining
manure handling and sampling techniques, and evaluating yleld responses on low testing phosphorus, potassium,
and organic matter solls where greater contrlbutions from the manure could be realized in the year of
application.

Table 1. Soil test results, 1990.

ORGANIC
SITE MATTER pH P K
[T — e —
Farm 1 2.6 5.9 48.7 143.5
Farm 2 4.8 6.2 28.8 136.0

Table 2. Monthly precipitation records and cumulative totals, 1990.

FARM 1 FARM 2
MONTH RAIN CUM. RAIN CUM.
inches
May?! 3.1 3.1 3.9 3.9
June 6.0 9.1 4.9 8.8
July 7.5 16.6 8.8 17.6
August NA 3.3 20.9

!Record beginning May 14.
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Table 3. Average turkey manure composition as applied.

TURKEY MANURE COMPOSITION

TOTAL ORGANIC
MANURE % SOLIDS N NH,* N P,0s K,0
1b/ton
Tom-finish 62 23.6! 10.4 182 43.6 28
Brood 52 3310 102 22.8 38.6 24,

Total N for finish manure was lower than average due to a higher
than average moisture content. Typlcal values on a wet basis average

40 pounds N per ton.

Table 4. Estimate of nutrients available first year®.

AVAILABLE NUTRIENTS

NUTRIENT TOTAL ORGANIC
SOURCE RATE N NH,* N P,0s K,O

ton/A pounds/A

Tom-finish

manure 4 57 42 16 148 102
8 115 83 32 296 203
Brood manure 3 51 31 20 98 65
6 102 61 41 197 131
Farm 1 fertilizer 180 0 30
Farm 2 fertilizer 130 0 30

IManure availability based on 100% ammonium-N, 30% organic N, 85% P,0;, and

90% K,0; Fertilizer avallability based on 100% applied.
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Figure 1. Grain yields as affected by nutrient
source at Farm 1, 1990.
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Figure 2. Grain yields as affected by nutrient
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CORN YIELDS AS AFFECTED BY NITROGEN RATE, LEGUME AND MANURE HISTORIES!
P. M. Bongard, T. Wager, T. Arlt, and R. Hamer?
ABSTRACT

Sites were selected in Freeborn, Mower, Rice, and Steele counties to
demonstrate nitrogen (N) contributions from a previous crop of alfalfa or soybeans
with and without histories of manure applications. Fertilizer N as urea was applied
at five rates (0, 40, 80, 120, and 160 1lb. N/acre). Plots were hand harvested after
physiological maturity had besn attained. There were no yield responses to N at the
sites that had historles of alfalfa with or without manure, or soybeans with manure.
The average corn graln ylelds were 147, 184, and 182 bu/acre for these sites,
respectively. There was a significant yleld response to N up to the 120 pound rate
at the soybean with no manure site.

Introduction
It has long been recognized that legumes and manures can contribute substantial amounts of nitrogen
(N) to following crops. Sites were chosen in Freeborn, Mower, Rice, and Steele counties to demonstrate N
contributions from legumes and/or manure to corn. These demonstrations were part of the Environmental

Agriculture Education Program of Cluster 16.

Materials and methods

Each of the county sites was selected based on a different field history (Table 1). Fertilizer N
as urea was applied at five rates 1n a randomized complete block design with four replications. The
fertilizer rates were 0, 40, 80, 120, and 160 pounds N per acre.

Nitrogen was applied at the four sites on April 11 or 12 and immediately incorporated. Planting,
weed and other pest control, and phosphorus and potassium applications were the responsibilities of each of
the farmer cooperators.

Plots were hand harvested in early October after the corn had reached physiological maturity. The
corn graln from two, twenty foot plot sections was shelled, weighed, and yields were corrected to 15.5%
moisture.

Results
Freeborn County (alfalfa with no manure)
There was no yleld response to fertilizer N at this site (Figure 1). As a result, the return over
fertilizer N costs (based on $2.00 per bushel corn and $0.20 per lb. N) decreases with added nitrogen (Figure
2). The average overall yield at this site was 184 bushels per acre.

Mower County (soybean with no manure)

At this site, there was a significant response to fertilizer N. The optimum N rate was at 120 pounds
per acre, representing a 46 bushel yield increase over the 0 pound per acre N rate. The maximum net economic
return based on yields and fertilizer N costs was also at the 120 pound N rate.

'Funding provided by Board of Soil and Water Resources through Environmental Agriculture Education
Program Grant of Cluster 16, Minnesota Extension Service.

Environmental Agriculture Educator, Cluster 16; Area Extension Agent, Crops and Soils; County
Extension Agent, Agriculture, Steele County; and County Extension Agent, Rice County; Minnesota Extension

Service
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Rice County (alfalfa with manure)

There was no response to fertilizer N at this site. Similar to the other alfalfa site, the greatest
return over fertilizer cost was at the zero N rate. The overall yleld for this site was 147 bushels per
acre.

Steele County (soybean with manure)

There was no response to fertilizer N at this site, and thus, no financial benefit from applying N.
The overall yield at thls site was 182 bushels per acre.

Summary

Of the four demonstration sites, the only site where a nitrogen response was obtained was in the
field where the previous crop was soybeans, and there was no history of manure applications. There were no
yleld responses to fertilizer N when alfalfa was the previous crop (with or without a manure history), or
when manure had been applied after a soybean crop.

Table 1. Field history and primary soil type of four demonstration sites.

PREVIOUS MANURE SOIL ORGANIC
SITE CROP HISTORY TYPE MATTER
Freeborn Alfalfa No Mayer loam ; High
Mower Soybeans No Readlyn silt loam High
Rice Alfalfa Yes Hayden loam High
Steele Soybeans Yes Nicollet clay loam High
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YIELD (BU/A)
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Figure 1. Corn grain yields as affected by
fertilizer N rates, 1990.
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Figure 2. Economic returns as affected by
fertilizer N rates and previous crop history, 1990.
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EVALUATION OF AMMONIUM SULFATE AS A CORRECTIVE
TREATMENT FOR IRON CHLOROSIS IN SOYBEANS

George Rehm, Jerome Lensing, Andy Scobbie, and Dan Schmitzl/

ABSTRACT: Lime induced iron chlorosis is a major problem for soybean producers in western
Minnesota. There were claims that the soll application of ammonium sulfate (21-0-0-24) would
correct the problem. This fertilizer material was evaluated at 4 locations in southwestern
Minnesota. Both broadcast and row applications were used. There was no consistent effect
of the use of this product on yield. Variety selection still remains as the best management
practice for reducing yield loss.

Introduction:

Lime induced iron chlorosis has been a persistent problem with soybeans in western Minnesota for several
years. Past research has shown that a follar application of chelated iron materials would help the problem
if the plants were sprayed early in the growing season. This treatment, however, is expensive. Recently,
there have been claims that the broadcast on banded use of ammonium sulfate 21-0-0-24 would correct the
problem.

Obijective:

The objective of these field trials was to measure ylelds of several soybean varieties as affected by either
the broadcast or banded application of 21-0-0-24.

Experimental Procedure:

This study was conducted at 4 sites 1in southwestern Minnesota. Ammonium sulfate (21-0-0) was either
broadcast and incorporated before planting or applied in a starter band. The rate of application was 100
lb. per acre for both situations. Two or more varieties were compared at each location. Management
practices conducive to the production of high ylelds were used. Grain yields were measured in late September
and corrected to 13.5% moisture.

Results and Discussion:

Grain ylelds are summarized in the table that follows. The "t" test was used to determine if the use of
21-0-0-24 had an impact on yield for each varlety at each site.

Treatment had a significant effect on yield in 4 situations. In 2 situations, the use of 21-0-0-24 produced
a significant reduction in yield. However, the 21-0-0-24 increased grain production at 2 other locations.
So, the results are inconclusive at best. All sites selected had experienced a serious reduction in yield
caused by lime induced iron chlorosis in the past.

The data collected do not substantiate the claim that the use of 21-0-0-24 corrects iron chlorosis problems.
The importance of variety selection is illustrated by the yields from the Bussing site. This still remains
as the major management tool that can be used for alleviating the problem.

1 Extension Specialist; Agronomist, Pioneer Hybrids; Assistant Scientist and Junior Scientist, respectively.
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Site 21-0-0-24 21-0-0-24
Location Variety Used Not Used
——————— bu./acre - - - -
Schultz Bl 46.5 46.0
9091 44 .3 43.0
Schuller 9181 50.7 - 48.6
9161 50.7 47.0
9171 49.2 % 55.4
9251 45.3 * 49.8
Bussing 9091 49.3 51.9
9061 3.8 4.1
Burns 9202 43.8 * 38.6
9091 38.7 37.5

* There is a significant difference between the 2
confidence level. Treatment means are averages

averages at the .05
of 4 replications.
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THE EVALUATION OF BANDED APPLICATIONS OF POTASH FERTILIZER
FOR IMPROVED CORN AND SOYBEAN PRODUCTION IN A
RIDGE-TILL PLANTING SYSTEM

George Rehm, Andy Scobbie, Dan Schmitz/

ABSTRACT: Banded application of K,0 in the center of existing ridges has 1ncreased corn
ylelds. This study was designed to evaluate the frequency of banded K,0 applications on
ylelds in a corn/soybean rotation. In 1990, the test crop was soybeans. Soybean ylelds were
increased by the rate of K,0 applied in a band in the fall of 1988 as well as rate of K,0
applied in a band in the fall of both 1988 and 1989.

Background and Justification:

During the mid-1980’s farmers who were growing corn in ridge-till planting systems observed potassium (K)
deficiency symptoms with certain corn hybrids. These symptoms appeared even though soil test values for K
were considered to be high or very high. The frequency of these observations increased substantially during
the very dry 1988 growing season. Observations were not limited to one soll type or one localized area in
Minnesota. This was a situation that appeared in all parts of the state.

It was also apparent from the reports that the severity of the deficiency symptoms varied with hybrid. The
most acute symptoms were reported where Pioneer 3732 was the hybrid of choice. Using only visual symptoms
as a gulde, there appeared to be no problem with Pioneer 3737. 1In Minnesota, Pioneer hybrids are used on
a large number of acres where the ridge-till planting system is used. So, this apparent K deflciency became
a very real problem that had to be addressed.

There’s general agreement that K uptake by corn 1s reduced in ridge-till planting systems regardless of
hybrid. To help overcome this problem, Dr. Barber of Purdue University has suggested a banded application
of potash fertilizer. His suggestions evolve from a root growth model developed from laboratory and
greenhouse data. He also suggested that banding of immobile plant nutrients be further evaluated in field
situations. Reports of consultants who worked closely with farmers who used ridge-till planting systems
suggested that banded applications of potash fertilizer in the center of the ridge in the previous fall could
help to overcome K deficiency symptoms and subsequent yield reductions.

It was obvious that there was a pressing need to evaluate the impact of banded potash fertilizer in ridge-
till planting systems. This was especially true when soll test values for K are in the high and/or very high
range.

Objective:

Based on the situation just descfibed, the overall objective of this study is to evaluate the effect of rate
and frequency of potash application in the center of existing ridges on both corn and soybean production.
The impact of this method of fertilizer application on soll test values will also be measured.

Experimental Procedure:

This project was initiated in Murray County in the fall of 1988, The site had a history of creating K
deficiency symptoms in corn. Prior to fertilizer application, detailed soll samples were collected from
several locations 1n the plot area. The sample collection pattern was designed to measure the amount of
extractable K at various positions in the ridge. When results of the analysis were averaged, the K
concentratlion was 145 ppm.

The study initiated in 1988 was a factorlal combining 4 rates of K,O (0, 40, 80, 160 lb/acre) with 3 hybrids
(Pioneer 3902, Pioneer 3732, Pioneer 3737) using 4 replications. In the fall of 1989, the design was changed
so that the impact of both K,0 rate and frequency of application could be measured. Three frequencies (1
in 3 years, 2 in 3 years, 3 in 3 years) were comblned with 4 rates of K0 (0, 40, 80, 160 lb K,0/acre) in
a complete factorial with 4 replications.

The second application of K,0 (supplied as 0-0-60) was made in the fall of 1989. For all treatments in both
years, a coulter system set to operate at a depth of approximately 5 inches placed the 0-0-60 at a depth of
about 3 to 3.5 inches below the soil surface.

Y Extension Specialist, Assistant Sclentlist, Junior Scilentist, respectively.
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Soybeans were grown as the test crop in 1990. They were planted on May 25 at a population of about 10 seeds
in a linear foot. The most recently mature leaflets were collected at early to mid-bloom. These tissue
samples were dried, ground, and analyzed for K. Soybean grain ylelds were measured in October and corrected
to 13.5% molsture.

Yield

Results and Discussion:

Soybean yield was affected by both frequency and rate of K,0 applied (Table 1). There was no residual effect
from the application of 40 and 80 lb K,0 per acre in the fall of 1988. There was, however, some residual
effect from the 160 1lb K,0 per acre applied at that time.

The yield data also suggest that the annual application of K,0 1s most beneficial. When the K,0 was applied
in both 1988 and 1989, there was a significant increase in yield with each rate of K,0 applied.

These data also show that the banded application of K,0 has a positive effect on the yield of both corn and
soybeans. It is possible that the potassium problem could have limited ylelds of soybeans grown in a ridge-
till planting system in previous years.

Table 1. Effect of frequency of application and rate of K,0 used on soybean yleld. Murray County. 1990.

K,0 Rate of
Applied K,0 Used Yield
1lb./acre bu./acre
1988 only 0 49.6
40 49.6
80 49.7
160 52.5
1988 and 1989 0 49.5
40 51.0
80 =
160 54.3

K in Plant Tissue

In contrast to ylelds, neither frequency of application nor rate of K,0 used had a significant effect on the
concentration of K in the soybean leaflets at early to mid-bloom (Table 2). There’s general agreement that
the critical concentration of K in soybean leaf tissue is 2.0%. The K concentration for all treatments was
higher than this value indicating that, under conventional planting systems a response to K,0 use would not
be expected. 1It’s obvious that K concentration in leaf tissue is not indicative of response to K,0 for
soybean production in ridge-till planting systems.

Table 2. Effect of frequency of application and rate of K,0 used on K concentration in soybean tissue at
early to mid-bloom. Murray County. 1990,

K0 Rate of

Applied K,0 Used K Conc.

1b./acre %K

1988 only 0 2531

40 217

80 2.22

160 2ol

1988 and 1989 0 2,12

40 2,21

80 2,12

160 2.34
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MECHANICAL AND CHEMICAL WEED CONTROL DEMONSTRATIONS IN CORN AND SOYBEANS!

P. M. Bongard, F. Breitenbach, T. Arlt, and R. Hamer?

Introduction

Timely cultural weed control practices may reduce reliance on chemical measures, and thus reduce the
inherent risk of pesticide contamination to groundwater. The objective of this demonstration was to show
different combinations of herbicide applications and mechanical practices for optimum weed control in corn
and soybeans. This demonstration is part of the Environmental Agriculture Education Program of Cluster 16.

Materials and methods

Two corn and two soybean demonstration sites were selected in the Cluster 16 area. The corn sites
were located in Freeborn and Rice counties; the soybean sites were located in Mower and Steele counties. All
sites were located on medium textured solls which were high in natural fertility and organic matter contents
(Table 1).

A split-plot arrangement with four replications was used at each site. Three herbicide treatments
(main plots) were used: 1) No herbicide; 2) a pre-plant incorporated herbicide; and 3) a pre-emergence
herbicide in corn and a post-emergence herbicide in soybeans. Within each of the main herbicide plots, there
were four mechanical weed control treatments (sub-plots): 1) Rotary hoe (5-7 and 10-14 days after planting);
2) Cultivation (four weeks after planting and again by lay-by); 3) Combination of rotary hoe and cultivation;
and 4) No mechanical practices. Sub-plots were six or eight rows wide (dependant upon cooperators’
equipment), and 100 feet long.

Corn demonstration

Dual 8E at 3 pints/acre (3 lb a.l./acre) was used for both the pre-plant incorporated and pre-
emergence herbicide applications. At Freeborn County, the pre-plant incorporation, planting, and the pre-
emergence application was completed on May 8. At Rice County, the pre-plant application was made on May 15,
but incorporation was delayed twelve days due to rain. Planting and the pre-emergence application was
completed by May 29. Pioneer 3751 was planted at both locations. Farmer cooperators followed the mechanical
control schedule described above as closely as was possible (Table 2).

Early season weed control was evaluated visually on a scale of 1 to 10 (l=poor, lO=excellent)
approximately six weeks after planting. Plots were harvested with the farmers’ equipment, welghed, and
ylelds adjusted to 15.5% moisture.

Soybean demonstration

The herbicides selected for the soybean demonstrations were Treflan (pre-plant incorporated
treatment) and Pursuit (post-emergence treatment). Treflan 4E was applied at 2 pt./acre (1 1lb. a.il./acre)
and incorporated at the Mower and Steele county sites on May 31. Hardin soybeans were planted within 24
hours of the pre-plant treatment at both sites. Pursuit was applied on June 22 at the 4 oz./acre rate (0.063
1b. a.i./acre). Cooperators followed the mechanical weed control schedule described above as closely as
possible (Table 2).

Early season weed control was visually evaluated approximately six weeks after planting. Plots were
harvested with the farmers’ equipment, weighed, and yields adjusted to 12.0% moisture.

Results and discussion

Nineteen-ninety was an interesting year to conduct weed control trials. After three dry years, the
unusually wet and cool 1990 season provided different weed control challenges. A late flush of weeds seemed
to result in greater overall weed competition.

!Funding provided by Board of Soil and Water Resources through Environmental Agriculture Education
Program Grant of Cluster 16, Minnesota Extension Service.

’Environmental Agriculture Educator, Cluster 16; Area Extension Agent, Crop Pest Management; County
Extension Agent, Agriculture, Steele County; and County Extension Agent, Rice County; Minnesota Extension
Service.
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Late season weed pressure varled greatly between demonstration sites. Weed pressure was high at the
Freeborn County corn and Steele County soybean sites, whlle pressure was low at the Rice and Mower county
demonstration sites. Due to differences in weed pressure, analyses for each site were kept separate,

Corn demonstration

Early season weed control in the pre-plant and pre-emergence application plots was very good at both
sites (Table 3). Mechanical measures had the greatest impact in the plots where no herbicide had been
applied. This was quite evident at the Freeborn site where weed pressure was high. Rotary hoelng at this
site was only slightly better than using no mechanical measures, and much less effective than cultivation.
A late flush of weeds emerged after plots could be rotary hoed, but while cultivation was still a viable
control optlon. The primary weed species at both sites was glant foxtall.

Differences in weed pressure had an interesting effect on ylelds and returns over weed control costs.
At the high weed pressure site (Freeborn County), there were no statistical yield differences between any
of the pre-plant or pre-emergence treatments. However, yields in the no herbicide plots were severely
reduced (Flgure 1). Since there was no yleld advantage to mechanical control in the herbicide plots, the
highest returns over weed control costs was 1n these no mechanical, pre-plant or pre-emergence herbicide
plots (Figure 2). At the low weed pressure site in Rice County, no herbicide plots that had been rotary hoed
+ cultivated or cultivated only ylelded as well as the plots where herbicide had been applied (Figure 3).
As a result, the highest returns were from these cultivated no herbicide plots (Figure 4). The low weed
pressure encountered at this site may have been a function of the later than average planting date.

Soybean demonstration

Early season weed control at the Mower County site, where weed pressure was low, was excellent (Table
3). At Steele County, early season control was best in the Pursuit and cultivated Treflan plots. (Since
cultivation and the rotary hoe + cultivation treatments performed simllarly, they will be referred to
collectively as cultlvated plots.) Similar to the Freeborn County corn site, the rotary hoe only treatment
missed a late flush of weeds in the no herbicide and Treflan plots. Treflan lost some effectiveness in the
unusually wet and cool conditions, resulting in higher weed pressure in the rotary hoe and no mechanical
treatment plots. At Steele County, glant foxtail and glant ragweed were the predominant weed species. The
slight weed pressure at Mower County was primarily from giant foxtail.

These differences 1n weed pressure were reflected in yield and return differences between the two
sites. At the Mower County site, ylelds were not significantly different between the Pursuit plots and the
cultivated Treflan and no herbicide plots (Figure 5). Highest returns over weed control costs were realized
in the Pursuit, no mechanical control plots (Figure 6). At the high weed pressure site, ylelds were equally
good among the Pursuilt plots and the cultivated Treflan plots (Fiqure 7). Soybean yields were severely
reduced in the no herbicide and rotary hoed Treflan and no mechanical control plots, as the late weed flush
had transformed these plots into glant ragweed and glant foxtall forests. It is no suprise that the greatest
returns were obtained in the Pursuit and cultivated Treflan plots (Figure 8). .

Sunmary

These demonstrations relnforce the need for producers to be famliliar with weed species and pressures
of individual fields. At low weed pressure sites, yields in the cultivated no herbicide plots were as good
as herbicide treated plots, suggesting that mechanical control measures can be more heavily relied on under
certain conditions. If, on the other hand, no herbicide had been used on a whole field basis at the high weed
pressure sites, losses to the producer would have been substantial. Risks of contaminating groundwater with
pesticldes may be reduced by carefully selecting and applying herbicides when needed, and relying on
mechanlcal measures to a greater extent when appropriate.
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Table 1. Soll types and histories of demonstration sites, 1990.

Demonstration Primary 0.M. Previous
County crop soil content crop
Freeborn Corn Splcer silt loam High Corn
Rice Corn Clarlon loam High Corn
Mower Soybeans Readlyn silt loam High Corn
Steele Soybeans Clarion loam High Sweet corn

Table 2. Mechanical weed control practice schedule, 1990

1st 2nd lst 2nd

County Crop rot. hoe rot. hoe cult. cult.
-DAP! WAP?

Freeborn Corn 20 - 3 6
Rice Corn 10 17 4 6
Mower Soybeans 6 - 4 6
Steele Soybeans 7 14 4 6
IDAP = days after planting
WAP = weeks after planting
Table 3. Visual weed control evaluations (l=poor to 10=excellent). Scores followed by the

same letter in the same column are not significantly different at the 0.05 level.

Corn Soybeans
Mech.
Herbicide control Freeborn Rice Mower Steele
None Rot . hoe Zwd 6.2 ed 7.8 cd L2
Cult. 4.8 e T2 B 8.5 a 7.2 d
R.H. + cult. 5.8 d 8.5 ab 9.0 ab 7.2 d
None 1,2 g 4.8 d 7.0 d L2 E
PPI Rot. hoe 9.2 abc 9:5ia 9.0 ab 6.5 d
Culit 9.0 bt 9.8 a 9.8 a 9.2 abc
R.H. + cult. 10.0 a 9.8 a 10.0 a 9.5 abc
None 80e 8.8 ab 8.2 bc 5.0 e
Pre-em Rot. hoe 9.5 ab 9.2 a 9.5 a 8.8 bc
or Cult. 9.5 ab 9.0 a 10.0 a 10.0 a
Post ROH, + culkE. 10.0 a 9.8 a 9.8 a 9.8 ab
None 9:0 be 8.2 ab 9.2 ‘ab B0 €
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Figure 1 Corn yields as affected by
mechanical and chemnical weed control practices
in Freeborn County, 1990.
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Figure 2. Returns over weed control costs at
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Figure 3. Corn grain yields as affected by
mechanical and chemical weed control practices
in Rice County, 1990.
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Figure 4. Returns over weed control costs at

Rice County, 1990.
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Figure 5. Soybean yields as affected by

mechanical and chemical weed control practices

in Mower County, 1990.
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