Row Crop Response to Strip Till
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Objective

Evaluate row crop performance among tillage systems including strip till, no-till, and conventional till .

Materials and Methods

The field experiments were conducted at the North Dakota State University Carrington Research
Extension Center on aHeimdahl-Emrick loam soil with 0-3% slope and 2.9-3.2% organic matter with
spring wheat ( 7riticum aestivum L.) as the previous crop. Experimental design was a randomized
complete block with four replications. Crop and test years included: soybean [G/ycine max (L.) Merr],
2005 and 2006; oilseed sunflower ( Helianthus annuusL.), 2006 and 2007; corn ( Lea maysL.), 2007,
and pinto bean ( Phaseolusvulgaris L.), 2007. Conventional-till treatments were tilled ata 5.1 - to 10.2-
cm depth in the fall and spring before planting, and also between crop rows during the growing
season. Strip-till treatments were established in the fall (October or November) and in the spring
(April) 2-8 weeks before planting using a Yetter strip-till unit set at a depth of 5.1 to 12.7 cm that
produced 20.3- to 30.5-cm wide tilled strips (Figures 1 and 2). Crops were planted with a John Deere
750 single-disk drill in 53-cm rows in 2005, and a John Deere MaxEmerge Il planter in 76.2 -cm rows
In 2006 and 2007.

Results and Discussion (continued)

Corn

No-till plant development (emergence and silk dates) was delayed 1-3 days compared to other
tillage systems (Table 5 and Figure 4). Plant stand, seed yield, and seed quality generally were
similar among treatments. However, seed yield tended to be lower and seed moisture higher with
no-till compared to other tillage systems.

Dry bean

Plant stand was low throughout the trial, but fall strip till tended to have a greater stand compared
to other tillage systems (Table 6). Dates for plant emergence (data not shown) and flowering were
similar among tillage systems. However, conventional till reached PM 2-3 days earlier compared to
other treatments. Seed yield was greater with fall strip till compared to other tillage systems. Test
weight and seed size were similar among treatments.
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Figure 2. Tillage plots established in the fall:
left= conventional till, center=no -till, and
right=strip till.

Figure 1. Yetter strip-till unit.

Results and Discussion (continued)

Sunflower

Dates of plant emergence and first flower were delayed one day with no-till compared to
other tillage systems in 2006, but plant development time was similar among tillage
treatments in 2007 (Tables 3 and 4). Sunflower plant stand (Figure 3), seed yield, test weight
and seed oil were similar among tillage systems.

Table 5. Corn performance with tillage systems, Carrington, 2007.

Seed Test Seed
yield weight Moisture Protein
kg ha™ kg hl™

Plant
Tillage treatment Emergence
Jday

Results and Discussion

Soybean

Plant stand, dates for selected stages of plant development including physiological maturity (PM),
and seed yield and quality generally were similar among tillage systems during both years of the
study (Tables 1 and 2). Seed yield tended to be greater with reduced tillage compared to
conventional till, likely due to an increased amount of soil moisture in the no -till and strip-till
systems.

Table 3. Sunflower performance with tillage systems, Carrington, 2006.

Seed
yield
kg ha™

Stand Silk Starch

pltha’  Jday

Test Seed
weight oll
kg hi™ %

Plant
Stand

plt ha™

Tillage
treatment

Flower PM
Jday Jday

Emergence
Jday

14522 207
13177 210
13626 208
13446 207

10486
9413
10804
11214

4.7
/5.1
/5.1
75.9

conventional 143
no-till 144
strip till - fall 141
strip till - spring 143

4168 205 251
4303 206 252
4303 205 249
5109 205 251

1299
1499
1270
1544

31.2
31.0
31.8
31.7

38.3
39.0
39.4
39.5

conventional till 146
no-till 147
strip till - fall 146
strip till - spring 146

mean 143 13693 208
CV (%) 0.3 4.4 0.3

10482 75.2

Table 1. Soybean performance with tillage systems, Carrington, 2005. 103 29

Tillage

Plant

Seed Test

250

mean

146
0.2
1

4471
21.1
NS

205
0.1
1

251
0.5
NS

1403
11.3
NS

31.4
4.8
NS

39.0
3.5
NS

LSD (0.05)

1

NS

treatment Emerge Stand Flower
Jday pltha™ Jday Jday cm

PM Height yeld weight KWT Oil Protein
kgha™ kghl™ g - O ---

Figure 4. Corn tillage trial: left=no -till and

right=strip till.

146
146
146

102193
93357
96431

183
183
183

240
240
241

20.3
19.8
19.1

1458
1518
1572

/5.6 35.0 20.6
/5.7 344 204
/6.0 35.5 20.7

35.5
34.8
35.2

conv
no-till
strip till

Plant Seed Test Seed
Stand Flower PM  vyield weight ol

pltha' Jday Jday kgha' kghl* %

Tillage
treatment

Emergence
Jday

6723 215 267
8403 214 267
7149 214 267
7396 214 267

1165
1071
1216
1055

39.0
39.2
38.6
38.5

39.8
40.8
40.0
39.8

conventional 156
no-till 155
strip till - fall 156
strip till - spring 156

mean 146 97327 183 240 19.7 1518 757 350 21 352
CV (%) 0.4 131 00 04 65 112 05 22 16 1.1

LSD (0.05) NS NS NS NS NS NS NS NS NS NS

Table 6. Dry bean performance with tillage systems,
Carrington, 2007.

Seed Test
PM yield weight

Jday kgha™ kghl™

Plant
Flower

Jday

mean 156 7418 214 267 1127 38.9 40.1
CV (%) 0.3 228 03 00 121 1.2 24
LSD (0.05) NS NS NS NS NS NS NS

Stand
pltha™

Table 2. Soybean performance with tillage systems, Carrington, 2006. Tillage treatment

Seed Test 250

KWT  Oil

Plant
Emerge Stand Height Flower

Tillage

treatment Protein

PM  vyield weight

conv
no-till

strip till - fall

strip till - spring

Jday

149
149
148
149

pltha™

77048
74897
/3418
72880

cm

48.5
51.6
51.8
52.8

Jday Jday kgha™* kghl™?

181
180
180
180

240
240
240
240

1086
1215
1237
1237

/3.8
/3.3
73.7
73.8

9

32.1
31.9
32.5
33.2

- Ofy -

19.5
19.5
19.5
19.6

36.6
36.1
36.4
36.3

mean

149
0.3

1

74561
10.3

NS

51.1
6.9

NS

180
0.3

NS

240
0.1

NS

1196
94

NS

73.7
0.6

NS

324
3.3

NS

19.5
1.2

NS

36.3
1.3

NS

Figure 3. Strip till sunflower.

conventional
no-till

strip till - fall
strip till - spring

11340
12371
15329
13312

210
211
211
211

2171
2173
274
274

2038
2112
2384
1954

7.5
7.5
/8.1
(1.7

mean
CV (%)
LSD (0.05)

13088
14.2
NS

211
0.5
NS

273
0.3
1

2122
6.6
234

(1.7
0.6
NS




