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Table 1c. Effect of sbdkill, aspect and starter fertilizer on com population, comn leaf numbers,
and tasselling at the Hammel farm, 1994,

Sodkill ~ Aspect Starter

Fall North Yes
No
South Yes
No
Spring North  Yes
No
South Yes
No
Fall
Spring
North
South
Starter
No Starter
PF
Sodkiil
Aspect
Sodkill*Aspect
Starter
Starter*Sodkiil
Starter* Aspect
Starter*Sodkill*Aspect

Com_Population

6/9 6/27 Mean
--plants/A x 1000-—-
18.6a' 19.2a 18.9ab
19.9a 19.9a 19.9ab
19.9a 21.3a 20.6ab
17.9a 17.9a 17.9b

24.0a 4. 7a 24.4a
22.0a 22.0a 22.0ab
20.6a 20.6a 20.6ab
17.2a 19.2a 18.2b
19.1a 16.6a 19.3a
21.0a 21.6a 21.3a
21.1a 21.5a 21.3a
18.9a 19.8b 16.3a
20.8a 21.5a 21.1a
19.2b 19.8a 19.5b
0.500 0.442 0.471
0.238 0.072 0.163
0.294 0.072 0.187
0.027 0.:142 0.06%
0.057 0.734 0.306
0.057 0.506 0.225
0.320 0.218 0.225

Leaf Numbers
6/9 6/27 Mean
----leaves/plant---
4.6a 7.2a 6.0a
4.2a 6.2a 5.2a
S.1a 8.4a 6.8a
5.0a 8.0a 6.5a
5.0a 7.6a 64a
4.5a 8.4a 6.4a
5.5a 8.5a 7.0a
4.9a 6.8a 5.8a
4.8a 7.4a 6.1a
5.0a 7.8a 6.4a
4.6a 1.4a 6.0a
5.1a 7.9a 6.5a
5.1a 7.9a 6.5a
4.6a 7.3a 6.0a
0.153 0.667 0.549
0.231 0.369 0.270
0.793 0.193 0.322
0.143 0.155 0.113
0.522 0794 0856
0.895 0.300 0483
0.696 008 0176

Corn Tasselling

7/18

—---—% plants

55.8a
49.2a
88.3a
95.4a
83.4a
85.0a
97.4a
78.6a
72.2a
86.0a

68.3a
89.9a

81.2a
71.0a

0.228
0.145
0.194
0.639
0.614
0.846
0.356

1. Data followed by the same letter in the same column group are not significantly different at the 0.10 level, n=16.

Table 1d. Effect of sodkill, aspect, and starter fertilizer on com silking, harvest
population, grain moisture and corn yield at the Hammel farm, September 9, 1994,

Com silking Harvest Harvestable
Sodkill Aspect Starter 7/18

7/22 _Mean

Pop.

—e-% plants—— plts/Ax1000 %

Fall North Yes 0.0a 42.0a 21.0a
No 0.0a 319a 16.0a
South Yes 36.6a 96.2a 66.4a
No  322a 909a  6l.6a
SpringNorth  Yes 20.1a  96.6a 58.4a
No 246a 78.2a 51.4a
South Yes 37.3a 90.2a 63.8a
No 357a ¢67.8a 51.8a
Fall 17.2a 652a 41.2a
Spring 254a 832a 56.4a
North 11.2a  622b 36.7b
South 35.5a 86.3a 60.9a
Starter 23.5a 8l.3a 52.4a
No Starter 23.1a 67.2a 452a

PoF
Sodkilt 0.609 0.468 0.533
Aspect 0.142 0.042 0.037
Sodkill*Aspect 0428 0.024 0.047
Starter 0955 0.225 0.399
Starter*Sodkill 0.783 0.550 0.784
Starter* Aspect 0.694 0982 0.883
Starter*Sodkill*Aspect0.946  0.834 0.871

Ears Moisture Yield
% bwA

179 1000 308 76.1
16.5 1000 304 752
192 786 474 542
165 1000 29.4 736
206 962 294 116.2
192 956 34.1 94.3
196 953 280 107.1
213 850 294 1104
175 946 345 69.8
202 93.0 302 1070
18.6 98.0 312 904
19.2 89.7 334 86.3
19.3 925 339 334
184 952 30.8 884

1. Data followed by the same letter in the same column group are not significantly different at the 0.10 level, n=16.

7722 Mean
923a 74.0a
81.2a 652a
"100.0a 94.2a
100.0a 97.8a
100.0a 91.7a
100.0a 92.5a
100.0a 98.7a
85.7a 81.2a
934a  82.8a
964a  91.3a
93.4a 80.9a
96.4a 93.2a
98.1a 89.7a
91.7a '84.4a
0.775 0.429
0.656  0.238
0.226 0.199
0.159 0400
0.841 0.663
0.841 0.834
0.159 0254




Table 2a. Cultural practices used at the Holty farm com and soybean tillage studies, Houston County, 1994.

. Tillage systems
1. No-till

2. Spring disced (4/20/94) 14' Case IH; chisel
plowed (4/23/94) Case IH with 2" shovels;

Planting and harvest information

Crop Hybrid/Var. Plant Population Harvest
Com Keltgen 2550 4/23 29,000s/A 11/16

Sybn Asgrow 2234 4/26 210,000s/A 11/16

Com planted with Case IH 800 with Yetter
roiling finger row cleaners.

Soybeans planted with Case IH grain drill
equipped with a Yetter coulter cart.

Crop history
1993 - Com at both demonstration sites

Fertilizer nutrients applied (comn only}
applied (Ib/A)
Date _Analysis N P,0.  K,O
4/18/94  82-0-0 131 0 0
4/20/94  9-23-30 12 30 39

‘Beef manure nutrients applied

Manure Analysis (Ib/ton)
Total N _NH+* Ore N P,O. K,O

16 3 13
Nutrients applied
Date Rate Total NN.... P,O, KO
ton/A {b/A
4/12/94 21 - 336 158 .
1. Estimated available N from manure =100% mineral N +
35% organic N Solid beef manure from cement lot.

Soils
Port Byron silt loam 3-6% slope
(Typic Hapludolil)

Weed control
Date Product Rate
Corn Ib ai/A

5/15/94 Dicamba+Atrazine (Marksman) 1.0

" Metolachlor (Dual) 1.3

" Atrazine 0.6
6/3 & 6/16 Row cultivator- Case IH 4-38" rows
& 5 Danish tines/row

Soybean
Rep_ 1 Ib aifA
5/3 Imazethapyr + Pendimethalin

(Pursuit Plus) 09

' Pendimethalin  (Prowl) 0.5
Rep 2
6/21/94 Imazethapyr (Pursuit)  0.063
" Thifensulfuron (Pinnacle) 0.001

Whole site
Weeds present % cover
Corn
Foxtail sp 4.0
Quackgrass 20
Horsetail 0.5
Velvetleaf 0.1
Dandelion 0.5
Soybean
No-till plots
Quackgrass 2.0
Horsetail 0.5
Red clover 0.05
Maple trees 0.05
Chisel plots
Quackgrass 1.0

Velvetleaf 1.0
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Table 2b. Effect of tillage and manure on comn residue (6/9 and 6/27) in the com demonstration at the Holty farm, 1994.

Com Residue 6/9 Corn Residue 6/27 Com
N "~ _Row Position Row Position Residue Mean
Tillage Source In _ Between In Between In Between
% cover
No-till Manure 38.2bc' 70.8a 63.2a 65.52 51.0ab 68.2a
An.NH, 40.8bc  60.0ab 49.5a 60.5a 45.2ab 60.2ab
Chisel/disc Manure 32.5¢ 40.8bc 43.8a 46.0a 382b 43.5ab
An.NH, 35.8bc  38.8bc 55.2a 55.0a 45.5ab 47.0ab
No-till? 52.4a 59.7a 56.2a
Chisel/disc 36.9a 50.0a 43.6a
Manure? 45.6a 54.6a 50.2a
An.NH, 43.8a 55.1a 49.5a
Row position 36.8b  52.6a 52.9b 5682 45.0b 54.8a
PF
Tillage 0.136 0.267 0.184
N Source 0.619 0.941 0.776
Tillage*N Source 0.512 . 0.203 0.118
Row position 0.003 0.053 0.006
Row position*tillage 0.013 0.115 0.025
Row position*N Source 0.124 0.327 0.456
Row pos*tillage* N Source 0.449 0.115 0.847

1. Data followed by the same letter in the same column or row group (by date) are not significantly different at the 0.10 level, n=16.
2. Means within row position.

Significant interactions from Table 2b.

Residue 6/9 Residue 6/27 Com
Row position Row position Residue means
Tillage In__ Between in Between In Between
Jocover
No-till  39.5b 65.4a 56.4 63.0 48.1 64.2
Chisel  34.2b 39.8b 49.5 50.5 419 452

Table 2¢c. Effect of tillage and N source on corn population, leaf numbers, tasselling, silking and harvest data in the comn
demonstration at the Holty farm, 1994.

N Com Population Leaf Numbers Tasselling
Tillage Source 6/9 6/27 Mean __ 6/9 6/27  Mean 7113 7/17___ Mean
---plants/A x 1000--- ---—-]eaves/plant---—- % plants

No-iill Manure 21.2a' 204a 2092 45>  7.4be 6.2b 16.6a 727a 44.6a

AnNH, 2092 203a 206a 49 7.2 6.1b 6.8a 69.6a  38.2a
Chisel/ Manure 233a 23.5a 234a S56a 98a 7.8a 504a 92.]a 7l.2a
disc AnNH, 236a 242a 240a 52ab 9.2ad 7.2ab 3282 844a  58.6a

No-till 21.0a 20.4a 20.7a 4.9a 7.3b 6.2b 11.7b 71.1a 41.4a
Chisel/disc 23.5a 23.8a 234a 54a 9.5a 7.5a 41.6b 88.2b 65.0a

Manure 22.2a 22.0a 22.1a 53a 8.6a 7.0a 33.4a 82.4a 58.0a
An.NH, 222a 22.3a 22.3a 5.1a 8.2a 6.6a 19.8a 77.0a 48.4a

P>F
Tillage 0.451 0.407 0.426 0.114 0.080 0.084 0.291 0.073 0.168
N Source 1.00 0.795 0.916 0.057 0.226 0.137 0.113 0.586 0.245
Tillage*N 0.838 0.752 0.755 0.057 0.457 0.237 0.521 0.812 0.652

1. Data followed by the same letter in the same column group are not significantly different at the 0.10 level, n=8.
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Table 2d. Effect of tillage and N source on com silking,
grain moisture, and com yield in the demonstration at
the Holty farm, 1994.
Com Silking Grain Com
Tillage Source mns 717 Mean  Moisture Yield
wemeesPp plants----e % bw/A
No-til  Manure 0.0a 152a  7.6a 1922 117a
AnNH, 00a 22.4a 11.2a 19.4a 102a
Chisel Manure 11.0a 79.0a  45.0a 19.8a 154a
An.NH; 4.8a 474a 26.1a 19.4a 153a
No-tili 0.0a -1882 94a 19.3a 109a
Chisel 79a 63.2a 35.6a 19.6a 154a
Manure 552  47.0a 263a 1962  135a
AnNH; 24a 34.92a 18.7a 19.9a 127a
P>F
Tillage 0202  0.141 0.150 0644  0.114
N Source 0280 0.252  0.158 0.168 0.117
Tillage*N Source 0.28¢  0.126  0.082 0.038 0.135

1. Data followed by the same letter in the column group are not significantly different at the 0.10 ievel, n=8.

Table 2e.

Effect of tillage on com residue in and across the rows in the soybean study at the Holty farm, 1994.

Residue (6/17) Residue (6/24)  Residue means

Row Position Row Position Row Position
Tillage In___ Across In Across In Across
Jocover

No-till 525a2° 543a 62.5a 52.2a 575a 532a
Chisel 30.0a 30.7a 33.3a 34.3a 31.7a 32.6a
No-til? 53.4a 57.3a 554a

Chisel 30.4a 33.82 32.1a

RowPos. 41.2a 42.5a 479a 432a 44 6a 429a

PoE

Tillage 0.146 0.160 0.153

RowPos. 0.775 0.263 . 0.660
Till*RPos. 0.899 0.202 0.523

1. Data followed by the same letter in the column group are not significantly different at the 0.10 level, n=8.
2. Means over row position.

Table 2f.

Effect of tillage on soybean population, node numbers and harvest data

in the soybean demonstration at the Holty farm, June 1994.

Tillage

Sovbean Population Node Numbers Harvest Soybean
6/8 6/24 _Mezn 6/8 6/24 Mean Moisture Yield

No-till

plvAX1000 nodes/plant -=To-- buw/A
206a 1922 199 31b 68a 5.0a 14.2a 574a

Chisel/Disc  227a  220a  224a 3.3a 7.0a 5.2a 14.6a 574a

P>F
Tillage

0.747 0.683 0.713 0.052 0205 0.126 0.395 1.00

1. Data followed by the same letter in the same column are not significantly different at the 0.10 level, n=4.

R )
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Table 3a. Cultural practices used in the Graskamp farm nitrogen source and cultivation
corn study near Fountain in Fillmore County, 1994.

Tillage systems . Liquid hog manure applied
1. Coulter-Chisel plow (fall) 13' John Deere with straight Manure Analysis (Ib/1000 gallons)}
discs at 7" spacing in front of 3" shanks at 18" spacing in Total N NH¢ Org. N PO, K,0
back followed by a feld cultivator (5/2/94) 21" w/ 2" shanks 57.1 510 6.1
at 6* spacings . Nutrients applied
Date Rate Total N N,.! PO, KO
2. No till gal/A Ib/A.
11/93 3000 171 160
Planting and harvest information " 1500 86 80
Crop__Hybrid Plant Population Harvest 1. Estimated available N from manure =
Com Agrigene 3965 5/2 25,500s/A 11/9 100% mineral N + 35% organic N Liquid hog manure :
Com planted with John Deere 7000 with 2" fluted stored in a pit. ‘
coulters |
Weed control
Crop history Date Control Rate
1993 - Corn Ib ai/A
5/12/94 Dicamba + Atrazine
Soil (Marksman) 1.0
Fayette silt loam 2-6% slope Pendimethalin (Prowl)  1.25
(Typic Hapludalf) Cyanizine (Bladex) 0.9
6/16/94 Row cultivator 13' John Deere :
Insect Control (4-38"rows) w/ 4-2" sweeps between rows
512 Terbufos (Counter) 1.2 oz ai/1000' row (1.0 Ib ai/A)
Weeds present %_cover
Nutrients applied (Ib/A) Foxtail sp 1.5
Date _Analysis N _ P,O, K.,0 Quackgrass 1.0
4/20/94 82-0-¢ 125 O 0 Velvetleaf 1.0

5/2/94 8-20-27 10 25 34

Table 3b. Effect of nitrogen source and cultivation on corn residue in and between the rows at the Graskamp farm, 1994.

Com residue
N 5/31/94 6/21/94 Means
Source Cultivation In __Between In __ Between In __ Between
B ——— 1 1)1 GRS
Anhyd. NH, No 46.2a' 434ab 404a 39.2a 4352  39.8abe
Yes 45.4a 44.2a

Manure No 43.9a 302c 4582 408a 44.8a 35.6¢c i

1500g/A Yes 520a 43.6a ;

Manure No 45.2a 33.8bc  39.1a 40.1a 42.2ab  37.0bc :

3000g/A Yes 422a  384a |
|

Anhyd. NH;? 43.5a 42.3a 41.7a ‘

Manure (1500g/A) 37.1a 45.5a 40.2a ‘

Manure (3000g/A) 39.5a 40.0a 39.6a |

No Cultivation? 40.9a |

Cultivation 44.3a ‘
I

Row position 452a 348 44.1a 4l.1a 4352 374b !

PoF |

N Source 0.296 0.166 0.674

Cultivation - 0.141

N Source*Cultivation 0.669

Row Position <0.001 0.118 0.004

Row pos.*N Source 0.237 0414 0.360

Row pos.*Cultivation 0.473

Row pos*N*Cultivation 0.864

'Data followed by the same letter in the same group (by date) are not significantly
different at the 0.10 level. n=24 (before cultivation); n=48 (after cultivation)
*Means over row position.
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Table 3¢c. Effect of nitrogen source and cultivation on corn population, corn leaf
numbers, silking score (7/25), and harvest data (11/9) at the Graskamp farm, 1994.

N Cultiva- __Com Population' Leaf Numbers Silk Grain Com
Source tion  5/31  6/21  Mean 5/31 6/21 Mean Score’ Moisture Yield

-—--plants/Ax1000---- --—--leaves/plant------ score % bu/A

An. NH3 No 24.1bc? 6.9a 12a 137a 140a
Yes 24.8abc 6.5abc 12a 13.2b 143a

Manure No 22.9¢ _ 6.9a 1.2a  13.6a 148a
1500g/A Yes 25.4ab 6.4bc 1.0a  134a  146a
Manure No 26.4a 6.8ab 1.4a 133ab  150a
3000g/A Yes 26.5a 6.2¢ l.la  13.1b 152a

An. NH; 23.8b 244b 24.1b 24a 6.7a 46a l.2a 134a 142a
Man.-1500g/A 24.3b 24.2b 24.2b  24a 6.6a 46a l.la 13.5a 147a
Man.-3000g/A 26.4a 264a 264a 2.4a 6.5a 44a l.2a 13.2a 151a

No Cultivation 24.5b 682 13a 135a 146a

Cultivation 25.5a 64b 1l.1a 13.2b 147a
P>F ‘

N Source  0.010 0.056 0.016 0.831 0.632 0.584 0670  0.195 0.341

Cultivation 0.094 0.001 0.117 0.031 0.542

N*Cultivation 0.266 0.681 0.500 0.501 0.584

'Late emergence noted in heavy residue areas.

*Silking score based on celor: 1=white or yellow (not poilinated) 5=brown (pollinated).
’Data followed by the same letter in the same column group are not significantly
different at the 0.10 level. n=12 (before cultivation) n=24 (after cultivation).

‘Table 4a. Cultural practices used in the Highum farm tillage, nitrogen source, and com
variety study near Rushford in Filimore County, 1994.

Tillage systems Liquid manure applied
1. Disc (4/22/94) 19’ Ford with 20" discs Manure Analysis (Ib/1000 galions)
2. No ll Total N NH‘. Orﬂ- N P-)Oc K-‘O
70.3 4.1 26.1
Planting and harvest information Nutrients applied
Crop Hybrid Plant Pop. _ Harvest Date Rate Total N N ' PO, K0
Com P3578 4/23&29 30,000s/A 10/24 gal/A Ib/A.
" Cg4327 " " " 11/93 2500 176 133
105 day RM for both corn hybrids 1. Estimated available N from manure =100% mineral N +
Comn planted with Allis Chalmers with 35% organic N Liquid hog manure stored in a pit.
2" fluted coulters
Weed control
Crop history Date Control Rate
1993 - Soybeans Ib a/A
5/6/94 Dicamba + Atrazine
Soils (Marksman) + 1.2
Alluvial soil " Metolachlor (Dual) 2.0

6/2/94 Nicosulfuron (Accent) 0.03
Nutrients applied

Actual applied (Ib/A)Date _Analysis N __P.O, K,0 Weeds present % cover
4/23&29 9-23-30 14 34 45 Velvetleaf 1.0

6/6/94 82-0-0 102 0 0
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Table 4b. Effect of tillage, nitrogen source, and hybrid on soybean residue,
corn population, and comn leaf numbers at the Highum Farm, 1994,
Soybean Residue

Nitrogen 6/1/94 6/18/94 Means
Tillage Source Hybrid In Between In__Between In___ Between
Jocover-
Disc An.NH, Cg4327 175 144 8.1 15.6 80 - 151
P3578 7.5 16.9 119 19.4 9.8 18.2
Manure Cgd4327 16.2 16.9 15.6 23.1 16.0 20.1
P3578 69 12.5 10.0 21.2 8.6 17.0

No-till An.NH, Cg4327 38.1 519 394 53.8 38.8 52.9
P3578 26.2 48.8 36.9 48.8 316 48.8

Manure Cg4327 21.9 56.9 37.5 59.4 29.9 58.2

P3578 294 58.1 36.9 53.1 33.2 55.8

Disc' 12.36 15.6b 14.1b

No-till 414a 45.7a 43.6a
An.NH;! 26.4a 29.2a 27.9a t

Manure 27.3a 32.1a 29.9a

Cg4327' 28.0a 31.6a 29.92

P3578  25.8a 29.8a 27.92

Row pos.19.2b 34.5a 245b  36.8a 220b 35.8a

PoE

Tillage 0.008 0.005 0.006
N Source 0.703 0.264 0.404
Tillage*N 0.798 0.727 0.764
Hybrid 0.416 0.584 0454
Hybrid*Tillage 0.814 0.584 0.822
Hybrid*N 0.724 0.584 0.878
Tillage*N*Hybrid 0.078 0.552 0.208
Row position <0.001 <0.001 <0.001
Row position*Tillage <0.001 0.018 <0.001
Row position*N 0.235 0.205 0.131
Row position*Hybrid 0.494 0.718 0.796
Row position*Tillage*N 0.015 0.505 0.041
Row position*Tillage*Hybrid0.731 0.332 0428
Row position*N*Hybrid 0.393 0.959 0.575
Row position*Tillage*N*Hybid0.235 0.572 0.276

‘Means over row position.
Data followed by the same letter in the same group (by date) are not significantly different at the 0.10 level. n=64

Significant interactions from Table 4b.

Residue 6/9 _Means Residue 6/9 Residue 6/18 Residue means
Row position _Row Pos. Row position Row position Row position
Tillage N In_Between In Between Tillage In Between In Between In__Between
JGocover Jecover:

Disc NH, 7.5 156 89 166 Disc 95 152 114 19.8 10.6 17.6
Manurel1.6 147 120 186 No-till 89 539 376 533 33.4 53.9
No-till NH3 322 50.3 352 50.8
Manure25.6 57.5 316 57.0
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Table 4c.  Effect of tillage, nitrogen source, and hybrid on corn population,
and corn leaf numbers at the Highum farm, 1994.

N Com Population Leaf Numbers
Tillage Source Hvybrid __ 6/1 6/18 Mean 6/1 6/18 Mean
----plants/Ax1000---- --—-Jeaves/plant-----

Disc AnNH, Cg4327 19.8a' 20.0a 1992 46abc  8.2a 6.4ab
P3578 20.7a 21.8a 21.2a 44abc 79ab 6.2ab

Manure Cgd4327 21.8a 224a 22.1a 49a 8.3a 6.6a

P3578 244a 250a 247a 47abc 8.lab 6.4ab

No-till An.NH; Cgd4327 226a  23.5a 23.1a  44abc  74b 6.0ab
P3578 235a 226a 23.1a 4.lc 7.6b 5.96

Manure Cg4327 19.6a 20.2a 20.0a 4.7ab 8.1ab 6.4ab

P3578 224a  216a 220a 43bc 79ab 6.2ab

Disc 21.7a 22.3a 22.0a 4.6a 8.1a 6.4a
No-till 22.0a 22.0a 22.1a 44a 7.7a 6.1a
An.NH, 21.7a 22.0a 21.9a 4.4b 7.8b 6.1b
Manure 22.0a 22.3a 22.2a 4.6a 8.ia 6.4a

Cg4327 21.0a 21.6a 2132 4.7a 8.0a 6.4a
P3578 22.8a 22.8a 22.8a 4.4b 79a 6.1b

P>F
Tillage 0895 0923 0989 0445 0305 0.388
N Source 0756 0806 0784 0006 0.022 0014
Tillage*N 0.082 0097 0087 0651 0.138 0363
Hybrid 0.172 0270  0.201 0003 0515 0.088
Hybrid*Tillage 0966 0362 0.688 0408 0400 0.642
Hybrid*N 0468 0476 0459 0939 0694 0717
Tillage*N*Hybrid 0966 0758 0.863 0939 0474 0570

'Data followed by the same letter in the same column group are not significantly
different at the 0.10 level. n=32

Significant interactions from Table 4c.
Populaction 6/1 Population 6/18
N Source N Source
Tillage NH,  Manure NH, Manure
seemnaes——plants/A x 1000-----mmsr-—-
Disc 20.2 23.1 20.9 23.7
No-till  23.1 21.0 23.1 20.9
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Table 4d. Effect of tillage, N source, and hybrid on com tasselling , silking and grain
moisture and yield (10/24) at the Highum Farm, 1994.
Tasselling Silking Grain Com
Tillage Source  Hybrid 7/11 715 Mean 1 91s Mean Moisture _Yield
% plants - ~%--  bu/A
Disc AnNH, Cg4327 46.9ab' 93.0a  70.0ab 9.0ab  63.5ab 36.3ab 21.1ab 173.0a
P3578 3.5¢ 4652  25.0c 2.1b 19.6bc  10.8bc  20.7ab  194.0a
Manure Cg4327 627a 955a 79.]a 208 834a 52.1a 20.6ab 180.0a
P3578 14.9bc 67.3a 4]1.1abc 2.8b 35.7bc  19.2a 20.6ab 1934a
No-till  An.NH, Cg4327 7.8bc 75.1a 41.5abc 1.2b 38.2bc  19.8bc  19.6b 187.2a
‘ P3578 3.6c 52.7a 28.2bc  0.0b 10.0c 5.0¢c 22.8a 189.6a
Manure Cg4327 30.1abc 90.8a  60.5abc 2.7b 60.0ab 31.4abc 20.4b 185.8a
P3578  6.2bc 41.0a 23.6¢ 1.8b 15.9¢ 8.9bc 20.2b 190.5a
Disc 320a 756a 53.8a 8.6a 50.4a 29.6a  20.7a 185.1a
No-till 11.9a 64.9a 38.5a 1.4a 31.0a 16.2a 20.8a 188.3a
An.NH, 15.5b 66.8a 41.2b 3.1b 32.8b 18.0b 21.0a 186.0a
Manure 28.4a 73.7a 51.1a 7.0a 48.7a 27.9a 204a 187.4a
Cgd327 36.8a 88.6a 62.8a 8.4a 61.3a 34.9a 20.4a 181.5b
P3578 7.0b 51.9b 29.5b 1.7b 20.3b 11.0b 21.0a 191.9a
Pr>F
Tillage 0.271 0.642 0.452 0.334 0.355 0.343 0.966 0.707
N Source 0.014 0310 0007 0.062 0.005 <0001 0410 0.538
Tillage*N Source 0.878 0.465 0.319 0.231 0.592 0.162 0.695 0.477
Hybrid <0.001 <0.001 <0.001 0.023 <0.00I <0.001 0.151 0.025
Hybrid*Tillage 0018 0924 0046 0047 0284 0078 0.071 0.117
Hybrid*N Source 0.319 0.736 0.282 0.325 0.280 0.193 0.107 0.756
Tillage*N*Hybrid 0.519 0.110 0.060 0.289 0.498 0.980 0.049 0.549

'Data followed by the same letter in the same column group are not significantly
different at the 0.10 level. n=32

Significant interactions from Table 4d.
Tasselling 7/11 Silking 7/11 Grain Moisture Com Yield

Hybrid Hybrid ' Hybrid Hybrid
Tillage Cgd327 P3578  Cg4327 P3578 Cpg4327 P3578  Cg4327 P3578
%plants %o -~-=-bu/A---—
Disc 54.8 9.2 14.9 2.4 20.8 20.6 176 194
No-till  19.0 49 2.0 09 20.0 215 186 190

Grain Moisture
N Hybrid
Source Cg4327 P3578
NH, 204 21.7
Manure  20.5 204
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Figure 1. Effect of tillage and hybrid on
com tasselling at the Highum farm, July 11,
1994.

1223
Corghl 4327
Pionesr 3578

-
N

™

>

PERCENT PLANTS (%)
va
<

-

I
:

Figure 2. Effect of tillage and hybrid
on com silking at the Highum farm, July 11,
1994.
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Figure 3. Effect of tillage and hybrid on

grain moisture at the Highum farm, October
24, 1994.
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Figure 4. Effect of tillage and hybrid on
corn yield at the Highum farm, October 24,
1994.
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(Cg4327) June 1 and 18 at the
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EFFECTS OF TILLAGE AND LIQUID DAIRY MANURE ON NITROGEN AVAILABILITY TO CORN'

T. W. Schumacher, J. F. Monctief, and B. J. Johnson?

Abstract: The study to determine the influence of tillage and manure application on corn production at the Dale
Flueger farm in Goodhue county, MN was continued in 1994. Results from 1994 showed much greater yields
and fower moisture contents than the previous two years at this site. Annually applied manure produced the
greatest yields (142 bu/A) and anhydrous ammonia applied at 200 Ib N/A produced 123 bu/A. Biennially applied
manure produced 115 bu/A of grain in the year of application and 64 bu/A of grain in the year following
application. Triennially applied manure produced 98 bu/A the year of application, 88 bu/A the year after
application, and 55 bu/A two years after application. Due to a damaged mixer in the manure pit, the manure
applied to the plots in 1994 was unusually watery and resulted in numbers not typical to what would be expected
from liquid dairy manure under a sloted floor barn.

Introduction

This study is being conducted to determine the long term impacts of lillage and frequency of manure application on com yield and
soil N levels. The Dale Flueger farm is located near Red Wing in Goodhue County, Minnesota. The research plots are on a Seaton
silt loam soil. This study began in 1982.

The experimentat design is a randomized complete block with tillage main plots (chisel plow and no tili) with N socurce (commercial
fertilizer and manure) and N frequency (annual, biennial, and triennially applied manure) subplots. Liquid dairy manure is injected
each spring into the chisel plow and no till annual manure plots, and into the biennial manure plots that did not receive manure the
previous year. Triennially applied manure plots only receive chisel plowing, and liquid dairy manure is injected at the same time
into the plots that did not receive manure over the previous two years. Commercial fertilizer {anhydrous ammonia) was applied side
dress and manure injected in the spring, preplant. Zero N check treatments are also included in this study. Refer to table 1 for
details on N treatments and other cultural practices.

From 1982 to 1986 the manure treatments were spiit with 0 and 200 Ibs/A K,O treatments, and the commercial fertilizer treatments
were split with 0, 200, and 400 ibs/A K,O treatments. These potassium additions were stopped in 1987, but some data in this report
is split by K,O treatment to check for residual effects of the added potassium.

Results and Discussion

The cultural practices and timing of the cultural practices at the Flueger farm can be seen in Table 1. The effects of the various
annual and biennial treatments on corn grain yields, grain moisture, and grain percent N, can be found in Table 2. Grain yields were
greater than in recent years, probably due to more favorable weather conditions. The trend of yields was as follows: annual
manure>biennial manure in year of application>commercial fertilizer>biennial manure in the year following application. Grain moisture
was much lower in 1994 compared to recent years, most likely due to the dry autumn and the good weather during the growing
season. The effects of the various triennial treatments on corn grain vields and grain moisture can be found in Table 3. Grain yields,
as expected, decreased with each year after N was applied.

1. Support for this project was provided by the USDA-CSRS, LCMR, and the Natural Resource Conservation Service. Their support is greatly
appreciated.

2. Research Assistant, Associate Professor, and Assistant Scientist respectively, at the Soil, Water, and Climate Dept., University of Minnesota,
St. Paul, MN 55108,
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Table 1. 1994 cultural practices at the Flueger farm in Goodhue County, MN.

Soil: seaton silt loam {mixed, mesic, fine silty Typic hapludalf), well drained, 2 to 12% slope.

Cropping History: 1981-1288 Corn Pioneer 3906

1989 Corn Pioneer 3737
1990 Corn Pioneer 3751
1991 Corn NK 3624
1992-1993 Corn Pioneer 3751
1994 Corn Pioneer 3769

Manure Application and Analysis: Liquid dairy manure injected on May 6, 1994.

1994 rate
Mean
Manure (gal/a) 9320
Total N (lbs/A) 535
NH, N (lbs/A) 265
Solids (%) 2.2

Fertilizer: Material Tillage N_(lbs/A) Date Applied Applicaticn
82-0-0 Both 200 June 21, 1994 Injected

5-14-42 Both 6 May 16, 1994 As a starter

Planting and Harvest Information: A four row John Deere Maxi-Emerge planter with two inch
fluted coulters was used to plant on May 16, 1994. Corn was harvested on October 29, 1994.

Insect control: 5.2 lbs/A Thimet 20G applied May 16, 1994.

Table 2. Grain yield and grain moisture as influenced by tillage, N source and frequency
and potassium rates at the Flueger farm in Goodhue Co., MN.

N source R0 Grain Yield Grain Moisture
& freq. lbs/A NoTill Chsl Mean NoTill Chsl Mean
A mmemmee bu/A--==<= = ——eeeea- fmm
Annual 0 111 164 138 20.0 18.9 19.5
Manure 200 131 159 145 18.8 18.2 18.5
Mean 121 162 142 19.4 18.6 19.0
Biennial 0 99 137 118 19.7 19.9 19.8
Manure 200 84 141 113 1.1 17.% 18.5
(yr of) Mean 92 139 115 19.4 18.9 19.2
Biennial o] 45 91 68 20.7 19.0 19.9
Manure 200 30 87 59 19.9 20.8 20.4
(yr after) Mean as 89 64 20.3 19.9 20.1
Anhydrous 0 91 145 118 23.9 19.0 21.5
Ammonia 200 97 145 123 22.4 18.9 20.7
400 115 139 127 22.5 21.4 22.0
Mean 101 144 123 22.9 19.8 21.4
Overall Mean 88 134 111 20.5 19.3 19.9
Check (0 N}t 43 54 49 18.2 19.4 is.s

Till(T} N source(N) T*N K rate(K) XK*T K*N K*N*T
Grain Yield .000 .000 .949 .842 .445 .840 .893
Grain Moisture .096 .011 .019 .285 .095 ,836 .754

! Check plots not included in the statistical analysis.




Table 3. Grain yields and percent moisture at harvest for
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triennially applied manure with chisel plowing
system at the Flueger farm in Goodhue Co., MN.

Year of manure
Application

Firat Year

Second Year

Third Year

K,0 Grain Yield
1bs/A -—-bu/A-=-=-~-
0 1027

200 94
Mean 98
0 82
200 94
Mean 88
0 53
200 57
Mean 55

Grain Moisture
T T

20.6
20.7
20.7

195
18.8
19.2

20.6
20.1
20.4
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THE EFFECT OF TIME OF MANURE APPLICATION
ON CORN RESPONSE FOLLOWING SOYBEANS ON POORLY DRAINED SOILS!

R.D. Ault, T.J. Arit, J.F. Moncrief, P.M. Bongard, and B.J. Johnson®

Abstract Time of application of a 50-50 mix of liquid hog and liquid chicken egg layer manure was
evaluated for com production following soybeans on poorly drained soils. Com yields with N were about 30
bushels per acre higher than the no N control. There was no difference in grain yields between fall, winter,
and side dress manure applications. Manure applied in the spring before planting and side dress fertilizer N
resulted in a2 modest yield advantage over other treatments (3-7 bushels per acre).

Results

This study was designed to evaluate the timing of manure applications as an N source for comn production on poorly drained soils
in southern MN. Com was grown following soybeans with a ridge till tillage system (four row-38" equipment). All plots
received dry starter fertilizer (8 pounds N per acre). Manure was applied in the fall before "freeze up", in the winter "after snow
fall", in the "spring preplant”, and "side dress" at ridging. The manure source was a 50-50 mix of liquid manure from a chicken
egg laying operation and a finishing pig facility. Manure was applied in a band on either side of the ridge. The 2,000 gallons
per acre manure rate was based on a chemical analysis and designed to deliver about 85 pounds per acre of estimated available N.
This was based on the assumption that all of the ammonium-N and 35% of the organic-N in the manure was available in the year
of application. There was a fertilized and unfertilized control. The commercial N source was a urea-ammonium nitrate solution
(28% N) applied and incerporated with the ridge till cultivator at 100 pounds N per acre. Although the total N in the manure at
the three times of application varied very little, the proportion of ammonium and organic N varied considerably. Estimated
available N ranged from 79 to 97 pounds per acre from the fall to side dress applications, respectively.

The grain yields are shown in table 2. Com yields with N were about 30 bushels per acre higher than the no N control. There
was no difference in grain yields between fall, winter, and side dress manure applications. Manure applied in the spring before
planting and side dress fertilizer N resulted in a modest yield advantage over other treatments (3-7 bushels per acre). This study
will be continued for two more years.

Table 1. Cultural practices used in the manure application study at Dwight Ault's farm in Mower County, 1994.

Study design Tillage
Design is a randomized complete block with six treatments Ridge till system
and four replications:
1. Fall manure application (11/1/93), after ridges Fall 1993 ridged - 4-36" row Buffalo ridge till cultivator
built in the fall due to wet conditions in with 1-14" sweep per row with ridging wings
1993 preventing ridging during the
growing season Planting and harvest information
2. Winter manure application, 6-7 inches of Crop Hybrid Planted Pop. Harvested'
snow (1/94) Com P3751 5/10 27,000s/A 1179
3. Early spring manure application (5/10/94)
4. Side dress-at cultivation manure Cropping history
application (6/16/94) 1993-Soybeans
5. No manure (starter fertilizer only)
6. Fertilizer N (UAN-28%) applied Seils
at 1st cultivation (6/17/94) Shandep silty clay loam (Cumulic Haplaquoll)
Mayer loam (Typic Endoaquoll)
The method of application is surface band with Soils test high in P, medium in K
two tubes delivering to the middle of the center
two rows and one each to the outside rows. This Fertilizer
method was used to avoid the wheel traffic areas. Applied (Ib/A)

Date Analysis N PO, K,0
510 7-18-36 8 20 40
6/17 28-0-0 100 0 0

1 This project was supported by the MN Department of Agriculture and the MN Extension Service. Their support is greatly
appreciated.

2 Dwight Ault is a farmer in Mower County MN; Tim J. Arlt is the Steele County Extension Educator, Owatonna, MN; John F.
Moncrief and Brian J. Johnson are Extension Specialist and Assistant Scientist, Department of Soil, Water, and Climate, Univ. of MN, St.
Paul, MN; Phyllis Bongard is an independent data analysis specialist, Faribault, MN.
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Manure analysis and application

Date Total N NH;+ OrgN P.0. K,O
--emmmmmne—--1b/1000 gal.~-——-—— -_

11/93 533 320 213 42 31.2

194 544 298 246 323 306

6/94 578 434 144 230 246

Mean 55.2 351 201 332 288

Manure is a mix of liquid hog and egg laying poultry

manures (approx. 50:50).

Est. Nutrients Applied
Date Rate N, N,. P.O; KO
gal/A Ib/A

11/93 2000 107 79 88 62

1/94 2000 109 77 65 61

6/94 2000 116 97 46 49

Mean 111 84 66 57

N Availability = 100% Mineral N + 35% Organic

Weed Control
Date _ Product Rate (lb ai/A)
6/14 Nicosulfuron (Accent) + 0.01
Bromoxynil (Buctril) 0.10
applied in 12" bands over the row
6/17 Cultivation only once 4-row with 1-14" sweep per row
and ridging wings

Table 2. Effect of timing of manure application on comn
grain moisture and yield at the Ault farm, November 9,
1994.

Grain Com
Treatment Moisture __Yield

--%-- bu/A
Early fall manure 17.8a' 137.5b
Winter manure 17.8a 135.8b
Early spring manure 1782 1443a
side dress-at cult. manure 17.8a 137.5b
None 17.8a 108.3¢c
UAN (28%) at 1st cult. 17.8a 140.3ab

PoF

Treatment 0.248 <0.001

1. Data followed by the same letter in the same column
are not significantly different at the 0.10 level.
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