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Question: Can yield of soybean be improved with agronomic management by targeting different regions of the soybean canopy?

Objective: Determine if modern agronomic management practices can alter yield component distribution within the soybean canopy.

Introduction: Yield Component Changes within the Soybean Canopy due
» Soybean (Glycine max (L.) Merr.) seed yield is comprised of yield components including pod number area, seed number pod, i
and individual seed weight. Agronomic management commonly used to improve yield is thought to influence multiple yield to AgrOnOm IC Ma nagement
components simultaneously.
* While nodal variation for some yield components has been found, there is limited research which documents how modern - 170
agronomic management tools influence nodal yield distribution and seed development. 12 -+ 8+ Fertity & Foliar Protection 160 - * Across both locations, seed weight
* Seed-filling and final seed weight, the relationship between cumulative photoassimilation and dry weight partitioning, is often 10 - e+ Feniity, Folia Protection, & PGR 150 and seed number varied within the
expressed as a function of time: Effective Filling Period (EFP) = Seed-Filling Rate (SFR) x Seed-Filling Duration (SFD). ~ e 140 | soybean canopy (Figure 2).
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* Four agronomic factors were : 2 > = within the canopy was location-
1) Variety: 3.1 and 3.8 RM variety (Champaign); 4.8 and 5.3 RM , . 1 L » 10 + 150 T w )
variety (Harrisburg) Five plants plot™ were sampled at R5 (beginning seed), late R6 110 | dependent; however, the middle
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SZI_ (12'40'0'.10%12”)' . | i o . were determined using canopy region subsets: nodes 4 to 6 .l 110 + * Seed weight at the top nodes at
3) Fo la.r.Protectl.on. Untreated control vs a foliar insecticide an (bottom third of canopy), nodes 10 to 12 (middle third), and o 100 - 8 Champaign was greater than the
fungicide applied at R3. nodes 15 to 17 (upper third) 2 ' ' = 90 ' ' " : :
4) Plant Growth Regulators (PGR): Megafol applied at V5 or | : : middle node seed weight (+8%),
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Ascend at R2 or l_Jt'_I'ZE applied at R2. (Because responsesto EFP analysis is still in progress at the time of this presentation. Canopy Positon Canopy Position whtle at Harrisburg the seed welg
each PGR were similar, the results were averaged across Therefore, only data from final mature seeds are presented. | o | of the top nodes was less than the
PG R'S.) Figure 2. Effect of treatment on seed number and seed weight in each canopy region subsample of mlddle nodes (_12¢y)
soybean measured at Champaign and Harrisburg, IL during 2015. Values were averaged across variety 0j-
and presented at 0% moisture concentration. LSD significant at P <0.10.
Impact of AgrOnﬂmIC Management on Yield  Compared to the Harrisburg site, in which plants had more seeds at the middle section (+3 beans per
* Foliar protection appeared to be an important factor for the 2015 growing season at Harrisburg, IL with a significant increase subsection), plants grown in Champaign exhibited a slight increase in seed number at the bottom and top
of 0.41 Mg ha (9%). nodes.

At Harrisburg, yield increases resulted from the combination of fertility and foliar protection (+ 0.3 Mg hal, 6.5% increase)

and the combination of fertility, foliar protection, and PGR (+ 0.32 Mg ha'L, 7% increase). * Seed weight at Harrisburg was generally less than Champaign at the middle and top canopy sections.

* The combination of increased seed number at the bottom and top nodes and an increase in seed weight

* At the Champaign site, fertility may be the basis of the higher soybean yields seen at Champaign (Table 1).
Table 1. Effect of agronomic management treatments on grain yield in combined with foliar protection . » At Harrisburg, the yield increase from foliar protection, seen in Table 1, was due to the increase of seed
Harrisburg, IL and Champaign, IL during the 2015 season. Grain yield is averaged caused the largest yield increase, 8% weight at the top nodes
across variety and presented at 13% moisture concentration. or 0.4 Mg ha™. 8 P '
Harrisburg Champaign « Also at Champaign, the combination * At Champaign, fertility and foliar protection yield responses were in result of increased seed weight at
Treatment Vield of fertility, foliar protection, and PGRs the bottom and top nodes.
Mo g 4 caused a 7% increase of 0.35 Mg ha.

&1 * Fertility responses were observed

Untreated 4.62 5.04 : : .
- early in the season (Figure 1), which ) ) )
+ Fertility 4.63 >.24 corresponded to a 0.2 Mg ha1 (4%) Agronom IcIm pl ications:
+ Foliar Protection 5.03 5.04 increase in yield. ] ] ] o ] ,
+ Fertility & Foliar Protection 4.92 5.44 * Although foliar protection did not 1. Do canopy regions vary In their ablllty to generate yIE|d y
+ Plant Growth Regulator 4.69 4.98 nerease ‘;‘i":‘:‘l’rhirt‘i:':ﬂzf :Jﬁ:rf It v’ Yes, the middle region of the soybean canopy was responsible for
+ Fertility, Foliar Protection, and PGRs 4.94 5.39 ) ) y g - [ 0 f final vield d he b d -
applied with fertility (+7%). approximately 58% of final yield compared to the bottom and top regions.

LSD P<£0.10 0.14 0.14

* The PGRs did not significantly increase

. . . 2. Can specific regions be targeted with agronomic management for a multifaceted
or decrease yield at either location.

approach to improved yield?

84 kg P,O. ha as MicroEssentials® S S s R, g SR

weight in the top of the canopy. Fertility with foliar protection increased seed
number at the middle and the top nodes.

-

3. Does location have an impact on yield components within the soybean canopy?

v’ Yes, an increase in seed weight at the middle and at top of the canopy in
Champaign, IL (central) resulted in higher yields than the Harrisburg, IL
(southern) location.

Figure 1. Early season growth response to fertilizer treatment observed in Champaign, IL.

ASA, CSSA, and SSSA 2015 International Annual Meetings, Nov 16-18, Minneapolis, MN




