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ABSTRACT

One of the biggest issues with ultra-early planting of soybean [Glycine max (L.)
Merr.] is the lack of research that has been conducted. This study is designed to increase the
knowledge base of soybean planting dates by looking at ultra-early (March) versus early
(April) planted soybean in south-central Illinois. Field research was conducted in two fields,
near Morrisonville, IL over the 2017 and 2018 growing season. In 2017, the March planted
soybean required 19 days to gain 121 GDD for emergence to start. Compared to the April
planting date where emergence was in 7 days with 123 GDD accumulation. In 2018, it took
38 days and 122 GDD for the March planted soybean to start emergence. In comparison, the
April planting had emergence in 11 days at 125 GDD accumulation. There was no significant
grain yield difference (p = 0.7090) for soybean planted in March compared to soybean
planted in April. Overall, the mean grain yield for the March planting date was 89.02 bu/acre
while mean grain yield for the April planting date was 89.25 bu/acre over the course of a two
year period. The biggest influence on grain yield was year over the two year period (p <
0.001). Yet, not when we look at variety by year interaction (p = 0.2852). In conclusion, this
study found that, planting soybean ultra-early, March, compared to early, April, did not

increase yields.



INTRODUCTION

One of the biggest issues with ultra-early planting of soybean [Glycine max (L.)
Merr.] is the lack of research that has been conducted. The concept of ultra-early planted
soybean is to plant approximately four weeks earlier than current university
recommendations for Illinois. Current recommendations for soybean planting in Illinois is the
first half of May for optimum yield (Nafziger, 2009). Also in lowa, there was a 79%
likelihood of attaining a higher yield by planting the last week of April or the first week of
May (Pedersen, 2004). Planting soybean ultra-early for south-central Illinois would be
considered from mid-March to early April. Some research suggest that there is a yield
advantage to plant soybean earlier than recommended. lowa State University conducted 26
years (1976-2001) of planting date studies on soybean which suggested that planting before
mid-May obtained the higher yield (Pecinovsky and Benson, 2001). Recent research also
suggest higher grain yield can be realized with early planting compared to current
recommendations (Pedersen, 2004). This trend could mean there is still the possibility of a
yield advantage by planting ultra-early versus early.

Since soybean is a photoperiod sensitive short day plant, yield is dependent on
planting date (Bhatia et al., 1999). The photoperiod response of soybeans controls the length
of the vegetative stage, ripening stage, and the harvest index of the soybean plant (Bhatia et
al., 1999). Presently the last week April and early May planted soybean are recommended in
the Midwest, U.S. to attain optimal agronomic yield. Studies suggest that increasing the seed-
fill duration could improve soybean yield due to the positive correlation between grain yield
and seed-fill duration (Rowntree et al., 2014). One way to increase the seed-fill duration is to

plant earlier, which allows more solar radiation accumulation throughout the growing season.












Picture 16. View of soybean variety AG36X6 planted in March with
sudden death syndrome on August 8, 2018. (Courtesy of Nicholas
Marley, 2018)

In 2017, vast visual differences caused by SDS were seen in variety and planting date
treatments. We were able to tell the March planted AG36X6 had the greatest infection
incidence and severity for SDS compared to the March planted AG39X7. This high infection
incidence of the AG36X6 could have translated to the yield reduction that was observed
when the plot was harvested. From the yield results and visual observation, SDS had an
impact on yield which reduced the overall yield that was documented in the trial. Since
AG36X6 is more susceptible than AG39X7 to SDS, although only 1 difference in rating, the
yield loss to due to SDS is speculated to be more severe. The April planted soybean, both
AG36X6 and AG39X7, had little to no visual foliar symptoms of SDS during the growing

season.
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Leaf senescence of the March planting date was 7 to 10 days sooner compared to the
April planting dates (Picture 17). Furthermore, this advanced development continued to full
maturity where the March planted soybean reached maturity approximately 7 to 10 days
ahead of the April planting date for both varieties in both years (Picture 18). Additionally, the
March planting date was ready to harvest 7 days sooner compared to the April planting date.
At harvest, there was no visual height difference between the two planting dates each year

(Picture 19 and 20).

Picture 17. Aerial view on August 25, 2017 illustrating the incidence and severity of sudden
death syndrome differences between March and April planted soybean. Variety AG36X6 has
higher severity of sudden death syndrome. (Courtesy of Nicholas Marley, 2017)
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Picture 18. Difference in soybean senescence on August 27, 2018 with March
planted date (left) and April planting date (right). (Courtesy of Nicholas Marley,
2018)
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Picture 19. March plnted (Iet) and April planted right) AG36X6

soybean on September 15, 2018. (Courtesy of Nicholas Marley, 2018)
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Picture 20. Marc planted (Ie and April planted (right) AG39X7
soybean on September 15, 2018. (Courtesy of Nicholas Marley, 2018)

Grain Yield

The biggest influence on soybean yield was year (2017 was 78.5 bu/ac and 2018 was
99.8 bu/ac). Soybean grain yield was 21.4 bu/ac greater in 2018 compared to 2017 (Figure
4). However, because weather and previous crop were confounded, no statistical analysis was
conducted for the year factor. The main effects of planting date and variety and their
interaction did not significantly affect grain yield in 2017 or 2018 (Figure 5; Appendix 3A,
4A). In 2017, the March planted soybean had a 0.92 bu/ac yield advantage over the April
planted soybean. In 2018, the March planted soybean yielded 1.37 bu/ac less than the April

planted soybean.
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Figure 4. Mean grain yield of March and April planted soybean over the 2017 and 2018
growing season.

When we look at individual varieties according to planting date all yields were very
similar. There was no significant difference between planting date and varieties. Overall in
2017, the March planted AG39X7 had the overall highest mean (81.75 bu/ac), followed by
April planted AG36X6 (78.5 bu/ac), next the April planted AG39X7 (77.5 bu/ac), and lastly
March planted AG36X6 (76.0 bu/ac). In 2018, April planted AG39X7 was the highest yield
(101.25 bu/ac) followed by March and April planted AG36X6 (100.75 and 99.65 bu/ac

respectively) and lastly March planted AG39X7 (97.5 bu/ac) (Figure 5).
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Figure 5. Grain yield across 2017 and 2018 for planting date, variety treatments in
south-central Illinois.
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CONCLUSION

In conclusion, this field experiment found that ultra-early planting of soybean in mid-
to-late March compared to mid-April did not increase soybean yields in south-central Illinois.
It was expected that the highest yield would be at the March plantings. However, there was
no significant difference yield between the two planting dates. This could be due to the
number of stress factors placed upon the soybeans such as: cold soils, delayed emergence,
emergence issues, and higher SDS infection rates. One or all of these factors could have
effected overall yield potential of the soybean. At this time we cannot recommend planting
soybeans in March due to the additional risk and no added yield benefit. These results will
likely vary in trials that follow, depending on weather and environmental conditions. To
better understand planting date of ultra-early soybean further exploration should be done with
ILeVO® seed treatment in future experiments to eliminate SDS infection and understand if

ultra-early planted soybean have a yield benefit.
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Appendix A

Table 1A. 2017 high and low temperatures, daily growing degree days and accumulation of
growing degree days.

Total GDD | Total GDD
Date | Max T, °F[MinT, °F | GDD| March April
3/22| 49.1 31.7 0 0 March soybeans planted
3/23 50 36.6 0 0
324 78.2 48.9 14.1 14.1
3/25| 65.7 58.2 [11.95| 26.05
3/26| 58.6 48.1 4.3 30.35
3/27| 58.3 47.5 4.15 345
3/28| 58.1 47.8 4.05 38.55
3/29| 575 45.1 3.75 42.3
3/30| 67.9 49 8.95 51.25
3/31| 493 41.7 0 51.25
4/1 59.2 38.3 4.6 55.85
4/2 66.4 45.9 8.2 64.05
4/3 64.5 54.5 9.5 73.55
4/4 63.4 53.6 8.5 82.05
4/5 56 42 3 85.05
4/6 54.9 42.9 2.45 87.5
af7 60 38.9 5 925
4/8 72.5 449 [11.25| 103.75
4/9 77.3 58 17.65| 121.4 Emergence for March soybeans
4/10| 76.2 57 16.6
4/11| 61.9 46.7 5.95
4/12| 714 42.6 10.7
4/13| 83.9 54.1 19
4/14| 83.9 57.5 20.7
4/15 85 65.4 25.2 25.2  |April soybeans planted
4/16| 70.7 58.8 |[14.75 39.95
4/17| 73.1 51.8 [12.45 524
4/18| 78.4 51.1 |[14.75 67.15
4/19 86.1 63.8 24.9 92.05
4/20 83 53.9 [18.45 110.5
421 59.9 48.5 4.95 115.45
4/22| 65.9 46 7.95 123.4  |Emergence for April soybeans
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Table 2A. 2018 high and low temperatures, daily growing degree days and accumulation of
growing degree days.

Total GDD | Total GDD
Date | Max T, °F| Min T, °F | GDD March April
3/16 46.9 29.5 0 0 March soybeans planted
3/17 38.6 36.1 0 0
3/18 55.1 29.5 2.55 2.55
3/19 57.1 36.4 3.55 6.1
3/20 42.3 31.3 0] 6.1
3/21 46.9 29.5 0] 6.1
3/22 54.3 25.9 2.15 8.25
3/23 53.2 38.9 1.6 9.85
3/24 39.6 32.6 0] 9.85
3/25 47.3 31.4 0 9.85
3/26 54 33.3 2 11.85
3/27 57.4 40.2 3.7 15.55
3/28 49.5 37.9 0 15.55
3/29 51 44.2 0.5 16.05
3/30 54.6 36 2.3 18.35
3/31 59.3 34.6 4.65 23
4/1 35 22.9 0 23
4/2 42.8 18.2 0 23
4/3 66.5 34.9 8.25 31.25
4/4 394 24.8 0 31.25
4/5 54.7 26 2.35 33.6
4/6 45.3 27 0] 33.6
a/7 40.4 20.3 0] 33.6
4/8 394 27.2 0] 33.6
4/9 40.2 30.9 0] 33.6
4/10 47.6 31.7 0 33.6
4/11 74.9 38.4 12.45 46.05
4/12 82.4 53 17.7 63.75
4/13 76.5 61.8 19.15 82.9
4/14 65.4 45.2 7.7 90.6
4/15 45.4 31.9 0 90.6
4/16 39.9 27 0 90.6
4/17 54.1 28.8 2.05 92.65
4/18 57.5 35.2 3.75 96.4
4/19 56.8 34.8 3.4 99.8
4/20 63.4 32.4 6.7 106.5 6.7| April soybeans planted
4/21 63.8 44 6.9 113.4 13.6
4/22 68.8 48.3 9.4 122.8 23|Emergence for March soybeans
4/23 68.5 49.8 9.25 32.25
4/24 72.2 53.6 12.9 45.15
4/25 66.5 48.2 8.25 53.4
4/26 70.3 40.3 10.15 63.55
4/27 72.6 49.5 11.3 74.85
4/28 60.9 394 5.45 80.3
4/29 67.1 35.1 8.55 88.85
4/30 80.5 45.2 15.25 104.1
5/1 86.2 55.2 20.6 124.7|Emergence for April soybeans
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Table 3A. 2018 plot results.

Weight Moisture Adj. Yield Planting Date Variety Population Length inchesperrow number of rows
Buffer 24 rows 15-Mar - - - - -
1060.8  14.8% 102.40 15-Mar 39X7 112562 491 30 6
1081.2  14.2% 105.11 15-Mar 36X6 86152 491 30 6
979.2 14.0% 95.41 20-Apr 39X7 130485 491 30 6
1020 14.2% 99.16 20-Apr 36X6 132638 491 30 6
1071 14.4% 103.87 15-Mar 36X6 92410 491 30 6
979.2 14.1% 95.30 15-Mar 39X7 112532 491 30 6
1009.8  13.5% 98.97 15-Mar 39X7 110852 491 30 6
989.4 13.6% 96.86 15-Mar 36X6 94753 491 30 6
989.4 13.8% 96.63 20-Apr 36X6 124685 491 30 6
1071 13.6% 104.85 20-Apr 39X7 125693 491 30 6
1030.2  13.3% 101.20 20-Apr 39X7 128760 491 30 6
1030.2 13.8% 100.62 20-Apr 36X6 131891 491 30 6
979.2 13.0% 96.52 15-Mar 36X6 112569 491 30 6
948.6 12.9% 93.62 15-Mar 39X7 96852 491 30 6
1040.4  13.3% 102.20 20-Apr 36X6 127562 491 30 6
1050.6 13.0% 103.56 20-Apr 39X7 129324 491 30 6
Buffer 24 rows - 20-Apr - - - - -

Table 4A. 2017 plot results.

Weight Moisture Yield Planting Date Variety Population Length inches perrow number of rows
Buffer 24 rows - 22-Mar - - _ _ _

650 10.5% 83.63 22-Mar 39X7 101,000 387 30 6
566 10.1% 73.15 22-Mar 36X6 110,000 387 30 6
626 10.1% 80.90 15-Apr 36X6 124,000 387 30 6
686 10.4% 88.36 15-Apr 39X7 129,000 387 30 6
600 10.2% 77.45 15-Apr 36X6 128,000 387 30 6
574 10.1% 74.18 15-Apr 39X7 123,000 387 30 6
614 10.0% 79.44 22-Mar 36X6 107,000 387 30 6
622 10.1% 80.38 22-Mar 39X7 104,000 387 30 6
644 10.2% 83.13 22-Mar 39X7 112,000 387 30 6
556 10.0% 71.93 22-Mar 36X6 109,000 387 30 6
564 10.2% 72.81 15-Apr 39X7 127,000 387 30 6
632 10.0% 81.77 15-Apr 36X6 126,000 387 30 6
620 10.0% 80.21 22-Mar 36X6 102,000 387 30 6
618 10.2% 79.78 22-Mar 39X7 104,000 387 30 6
570 10.1% 73.66 15-Apr 36X6 130,000 387 30 6
582 10.1% 75.21 15-Apr 39X7 120,000 387 30 6

Buffer 24 rows - 15-Apr - - - - -
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Table 5A. Plant population and percent stand loss.

2017 2018

Planting Date | Variety | Population [Stand Loss| | Planting Date Variety = Population |Stand Loss
22-Mar |AG39X7| 101,000 | 27.86% 16-Mar |[AG39X7| 112,562 | 19.60%
22-Mar |AG36X6| 110,000 | 21.43% 16-Mar |AG36X6| 86,152 38.46%
15-Apr |AG36X6| 124,000 | 11.43% 20-Apr |AG39X7| 130,485 6.80%
15-Apr  |AG39X7| 129,000 7.86% 20-Apr |AG36X6| 132,638 5.26%
15-Apr |AG36X6| 128,000 8.57% 16-Mar |[AG36X6| 92,410 33.99%
15-Apr  |AG39X7| 123,000 | 12.14% 16-Mar |AG39X7| 112,532 | 19.62%
22-Mar |AG36X6| 107,000 | 23.57% 16-Mar |AG39X7| 110,852 | 20.82%
22-Mar |AG39X7| 104,000 | 25.71% 16-Mar |AG36X6| 94,753 32.32%
22-Mar |AG39X7| 112,000 | 20.00% 20-Apr |AG36X6| 124,685 | 10.94%
22-Mar |AG36X6| 109,000 | 22.14% 20-Apr |AG39X7| 125,693 | 10.22%
15-Apr  |AG39X7| 127,000 9.29% 20-Apr |AG39X7| 128,760 8.03%
15-Apr |AG36X6| 126,000 | 10.00% 20-Apr |AG36X6| 131,891 5.79%
22-Mar |AG36X6| 102,000 | 27.14% 16-Mar |AG36X6| 112,569 | 19.59%
22-Mar |AG39X7| 104,000 | 25.71% 16-Mar |AG39X7| 96,852 30.82%
15-Apr |AG36X6| 130,000 7.14% 20-Apr |AG36X6| 127,562 8.88%
15-Apr  |AG39X7| 120,000 | 14.29% 20-Apr  |AG39X7| 129,324 7.63%

2017 March - Avgerage Stand Loss ~ 24.20% 2018 March - Average Stand Loss 26.90%

2017 April - Average Stand Loss 10.09% 2018 April - Average Stand Loss 7.94%

Both Years - 36X6 March - Average Stand Loss 27.33%

Both Years - 39X7 March - Average Stand Loss 23.77%

Both Years - 36 X6 April - Average Stand Loss 8.50%

Both Years - 39X7 April - Average Stand Loss 9.53%

Both Years - March - Average Percent Stand Loss 25.55%

Both Years - April - Average Percent Stand Loss 9.02%
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Table 6A. USDA-NASS soybean planting progress for 1998,
2008, and 2018.

Year Location Peroid  WEEK ENDING Progress Planted

1998  USTOTAL WEEK #19 5/10/1998 15%
1998  USTOTAL WEEK#20 5/17/1998 38%
1998  USTOTAL WEEK #21 5/24/1998 63%
1998  USTOTAL WEEK #22 5/31/1998 75%
1998  USTOTAL WEEK #23 6/7/1998 86%
1998  USTOTAL WEEK #24 6/14/1998 90%
1998  USTOTAL WEEK #25 6/21/1998 93%
1998  USTOTAL WEEK#26 6/28/1998 96%
2008  USTOTAL WEEK#17 4/27/2008 2%

2008  USTOTAL WEEK #18 5/4/2008 5%

2008  USTOTAL WEEK#19 5/11/2008 11%
2008  USTOTAL WEEK #20 5/18/2008 27%
2008  USTOTAL WEEK#21 5/25/2008 52%
2008  USTOTAL WEEK #22 6/1/2008 69%
2008  USTOTAL WEEK #23 6/8/2008 77%
2008  USTOTAL WEEK #24 6/15/2008 84%
2008  USTOTAL WEEK #25 6/22/2008 91%
2008  USTOTAL WEEK #26 6/29/2008 95%
2018  USTOTAL WEEK #16 4/22/2018 2%

2018  USTOTAL WEEK#17 4/29/2018 5%

2018  USTOTAL WEEK #18 5/6/2018 15%
2018  USTOTAL WEEK#19 5/13/2018 35%
2018  USTOTAL WEEK #20 5/20/2018 56%
2018  USTOTAL WEEK#21 5/27/2018 77%
2018  USTOTAL WEEK #22 6/3/2018 87%
2018  USTOTAL WEEK #23 6/10/2018 93%
2018  USTOTAL WEEK #24 6/17/2018 97%
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Appendix B

Table 1B. Soybean grain yield ANOVA for planting date by
variety by year interaction.
Dependent Variable: Yield

Source DF | Sum of Squares | Mean Square | F Walue | Pr=F
Model 8 ATTR.TO4114 472453014 28.78 | =.0001
Error 23 405.TA5ER5 17843200

Corrected Total | 21 4135.500000

R-Square  Coeff Var | Root M5E | Yield Mean

0.003047 | 4712023 | 4.200383 B0.12500

Source DF Type |l 55 | Mean Square | F Value | Pr=F
Rep 1 14.530852 14.580852 084 | 0.2872
FlDate2 1 Z2.518048 2518043 0.14 | 0.7080
Variety 1 4500000 4500000 026 | 0.8183
Year 1 | 2855.125000 | 3855.125000 | 207.17 | <.0001
PlDate2*Variety 1 2000000 2.000000 011 | 0.7384
FlDate2*Year 1 13.428114 13428114 078 | 0.3820
Variety*Year 1 21.125000 21.125000 1.200 | 0.2852
FPlDate2*Variety*Year 1 58.125000 G68.125000 3.75 | 0.0853

Table 2B. Soybean grain yield ANOVA for planting date and

variety in 2017.
Dependent Variable: Yield

Year=2017
Source DF | Sum of Squares | Mean S5quare | F Value | Pr=F
Model 4 953147520 233256898 1.15 | 0.3852
Error 1 228.8227410 20.7828855
Corrected Total | 15 323.8375000

R-Square | Coeff Var | Root MSE | Yield Mean

0.204228 5812128 | 4553035 T8.43750

Source DF Typel $5 | Mean Square | F Value | Pr=F
Rep 1| 2574107143 | 2574107143 1.24 | 0.2525
PlDate2 1 1.44258781 1.44858761 0.07 | D.79E7T
Variety 1 | 2256250000 | 22.55250000 1.08 | 0.3128
PlDate2*Variety 1 | 4556250000 | 45.5G250000 2,19 | 0.1668
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Table 3B. Soybean grain yield ANOVA for planting date
and variety in 2018.

Dependent Variable: Yield

Year=2018
Source DF | 5um of Squares | Mean S5quare | F Walue | Pr=F
Model 4 35.0283323 3.7570823 0.5 | 08952
Error 11 171.4091867 15.5828515
Corrected Total | 15 208.4375000

R-Square | Coeff Var | Root MSE | Yield Mean

01583520 | 2.854002 | 3847487 29881250

Source DF Typel 55 | Mean Square | F Value | Pr=F
Rep 1| 0.14582333 0.14583333 0.0 | 08247
PlDate2 1| 8.25750000 825750000 .58 | 0.4571
Variety 1| 3.06250000 3.0625000:0 0.20 | 0.6561
PlDate2*Varisty 1 | 22.56250000 | 2256250000 1.45 | 0.2541

Table 4B. Soybean plant density ANOVA for planting date
by variety by year interaction.

Dependent Variable: Pop

Source DF | Sum of Squares Mean Square F Value Pr>F
Model | 8 4672158686 584019836 17.07 | <.0001
Error 23 786773558 34207546

Corrected Total 31 5458932244

R-Square | Coeff Var Root MSE  Pop Mean
0.855874 = 5050546 5848.722  115803.8

Source DF  Type | SS | Mean Square | F Value Pr>F
Rep A 1 | 243595692‘ 243595692 7_12. 0.0137
PlDate2 114044597395 4044597395 | 118.24 | <.0001
Variety 1 25205000 25205000 0.74  0.3995
Year 1 1232450 1232450 0.04 08511
PlDate2*Variety 1| 82651225 82651225 242 01337
PlDate2*Year | 1| 90577701 90577701 265 0.1173
Variety*Year 1 114005000 114005000 3.33 0.0809

PlDate2*Variety*Year 1| 70294224 70294224 2.05 0.1652
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Table 5B. Soybean plant density ANOVA for planting date and
variety in 2017.

Dependent Variable: Pop

Year=2017
Source DF | Sum of Squares  Mean Square | F Value Pr>F
Model 4 1578382530 394595633 2529 <0001
Error 11 171617470 15601588
Corrected Total | 15 1750000000

R-Square  Coeff Var Root MSE  Pop Mean
0.901933  3.405073 3949.885  116000.0

Source DF Typel SS Mean Square F Value Pr>F
Rep | 1 | 8678571 8678571 V 0.56 04714
PlDate2 | 11553453959 1553453959‘ 99.57  <.0001
Variety | 1 16000000 | 16000000 | 1.03 | 0.3330
PlDate2*Variety 1 250000 250000 0.02 | 0.9016

Table 6B. Soybean plant density ANOVA for planting date and

variety in 2018.
Dependent Variable: Pop

Year=2018
Source DF | Sum of Squares  Mean Square | F Value Pr>F
Model 4 3097773515 774443379 13.97 0.0003
Error 11 609926279 55447344
Corrected Total = 15 3707699794

R-Square Coeff Var Root MSE Pop Mean
0.835497 6.441045 7446.331  115607.5

Source DF Typel SS Mean Square F Value Pr>F
Rep | 1 | 365821883 | 365821883 | 6.60 0.0261
PlDate2 12456046183 2456046183 4429 <0001
Variety | 1 123210000 123210000 222 0.1642

PlDate2*Variety | 1| 152695449 152695449 275 0.1252

44



