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	Progress Summary (in non-proprietary lay language suitable to be shared publicly):

	Since September 15th, we have completed a second round of sampling in Colt (AR), Norborne (MO), and Winnsboro (LA). We collected rhizosphere soil samples for both conventionally tilled and no-tilled fields. We have also analyzed physiochemical properties of soils for all the field sites: Corpus Christi (TX), Port Lavaca (TX), Norborne (MO), Colt (AR), Winnsboro (LA), and Leland (MS). In addition to the soil analysis, we conducted nodulation assays and the final yield for both conventionally tilled and no-tilled fields in Colt, AR.

	Detailed Progress Status – Expand upon the above section. What key activities were undertaken and what were the key accomplishments during this reporting period?  List each key deliverable from the proposal and describe progress made (or not made) toward achieving it, including metrics were appropriate.

	
Table 1. Summary of 2023 field work. 
	Location
	Collaborators
	Planting Date
	Sampling Date
	Plant Growth Stage
	Pre-Harvest Sampling

	Harvest Date
	Cultivars Used
	Maturity Group

	Corpus Christi, TX
	Dr. Josh McGinty
	3/28
	5/30
	R3 - R4
	N/A
	No yield
	Pioneer-P47A25BX, Lynda, Pamela
	4L, INDT, INDT

	Port Lavaca, TX
	Dr. James Grichar
	3/29
	5/31
	R3 - R4
	N/A
	8/24
	Pioneer-P47A25BX, Lynda, Pamela
	4L, INDT, INDT

	Norborne, MO
	Dr. Eric Oseland
	5/1
	8/17
	R5
	9/25
	Week of 10/9
	Pioneer (42) 
	3.8 - 4.2

	Colt, AR
	Dr. Shawn Clark
	5/24
	7/11 and 7/12
	V6 - R1
	9/19
	10/14 & 10/16
	Ellis,
S14-9017R*
	4L, 5

	Winnsboro, LA
	Dr. Trey Price
	5/26
	7/14
	V6 - R1
	11/2
	11/12
	Ellis
	4L

	Leland, MS
	Dr. Tessie Wilkerson
	6/9
	8/10
	R3 - R4
	N/A
	No yield
	Ellis
	4L


*: drought-sensitive 
NA: not applicable 

Initial soil samples were collected from each of the 6 field sites during the planting season. During the mid-sampling harvest, rhizosphere soils were collected form 6 plants of equal biomass from the outside rows per plot. Additionally, leaf samples were collected from 10 soybean plants from the two outside rows of each plot, collecting the trifoliate leaf, third node from the top. In Colt, AR, the soil physiochemical analysis showed higher concentrations of N & P in the conventionally tillage field compared to the no-tilled field, while K concentrations were higher in the no-tilled field with respect to TXVA treatment and the no treatment control (Fig. 1). For comparison between conventional tillage and no-till practice, we primarily focus on soybean fields in AR, LA, and MO. The results shown in Figure 2 represent higher K concentrations in the no-tilled soils with respect to TXVA and the control in Winnsboro, LA.

Nodulation assays revealed that TXVA produced more nodules in both taproot and total roots compared to the control and the TAG treatment for the no-till fields in Colt, AR and Winnsboro, LA (Figs. 3 - 4). We are currently measuring nodule counts for the conventional tillage and no-till fields in Norborne, MO. 

The final yield for the conventionally tilled field in Colt, AR showed a 5.7% increase in the TXVA treatment compared to the control (Fig. 5). For the Ellis cultivar, it was a 1.69% increase in TXVA compared to the control (Fig. 5). As for the no-tilled field, the final yield was much lower due to the non-irrigated nature. However, the TXVA treated plants still yielded 20% more than those with no treatment (the control) (Fig. 6). For the no-tilled field trials in Winnsboro, LA, we were able to collect soil samples at harvest time; however, due to extreme heat and drought, we failed to harvest soybeans.
Figure 7 shows the soybean plant with stunted and shattered pods.

For the conventionally tilled and no-tilled fields in Norborne, MO, we were able to collect rhizosphere soil samples from the 6 sites. Figures 8A and 8B show pictures taken during the sampling process. The farmers from Norborne, MO have estimated the final yield of ca. 55 bushels/acre. All the fields were maintained rainfed.  

We are currently processing DNA extractions from the rhizosphere soils collected from the conventionally tilled and no-tilled fields for the soil microbiome analysis. 












Figure 1. Soil physiochemical properties for cultivars Ellis and S14-9017R in conventional tillage vs. no-till fields in Colt, AR. The initial sample indicates soil physiochemical properties before applying any inoculant treatment. Organic matter (OM%) is measured as a percent, and all nutrients are measured as parts per million (ppm). 





Figure 2. Soil physiochemical properties for cultivar Ellis in conventional tillage vs. no-till fields in Winnsboro, LA. The initial sample indicates soil physiochemical properties before applying any inoculant treatment. Organic matter (OM%) is measured as a percent, and all nutrients are measured as parts per million (ppm). 












Figure 3. Taproot and total root nodulation in the no-till field in Colt, AR.







Figure 4. Taproot and total root nodulation in the no-till field in Winnsboro, LA.











Figure 5. Final yield from the conventional tillage field (irrigated) in Colt, AR.
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Figure 6. (A) Final yield from the no-till field in Colt, AR. (B) A picture of the no-tilled field (non-irrigated) taken during pre-harvest sampling. 
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Figure 7. A picture of a soybean plant with shattered pods taken at harvest time from the no-tilled field in Winnsboro, LA. 
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Figure 8. (A) A picture taken during harvest sampling of a no-tilled field in Norborne, MO. (B) A picture taken during harvest sampling of a conventionally tilled field in Norborne, MO.




Soil physiochemical properties for cv. Ellis
(conventional tillage) 

Initial	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	7.07	16.515000000000001	36.5	76.7	1457	250	12.5	36	32.676000000000002	1.5	12.99	0.55600000000000005	8.2000000000000003E-2	1.3250966628072147	TXVA	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	6.72	17.752000000000002	42	93.7	1311	230	11.4	26.9	31.257000000000001	1.8140000000000001	24.516999999999999	0.56999999999999995	5.6000000000000001E-2	1.5494465153722179	Control	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	6.7	17.091999999999999	46.6	112	1370	246	12.2	26.9	36.877000000000002	1.849	21.212	0.621	6.2E-2	1.6509139311685612	TAG	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	6.78	18.489000000000001	44.9	110	1387	245	13	29.6	34.103999999999999	1.851	25.317	0.59499999999999997	7.2999999999999995E-2	1.6508735790368956	



Soil physiochemical properties for cv. S14-9017R
(conventional tillage)

Initial	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	7.07	16.515000000000001	36.5	76.7	1457	250	12.5	36	32.676000000000002	1.5	12.99	0.55600000000000005	8.2000000000000003E-2	1.3250966628072147	TXVA	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	6.93	17.077999999999999	47.5	118	1409	257	14.7	32.4	35.497	1.89	20.997	0.623	0.11899999999999999	1.6544936895900182	Control	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	6.89	16.125	52.8	132	1471	262	15.8	32.4	36.454999999999998	1.881	17.285	0.61899999999999999	0.106	1.6416483736753116	TAG	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	6.96	14.398	51.3	112	1431	257	15.9	34.6	31.567	1.6819999999999999	18.343	0.58699999999999997	7.2999999999999995E-2	1.549617080134662	



Soil physiochemical properties for cv. Ellis (no-till) 

Initial	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	6.06	11.423	13.3	97.2	1083	200	10.1	22.5	25.693999999999999	1.2290000000000001	38.640999999999998	0.39100000000000001	7.1999999999999995E-2	1.3767770713819167	TXVA	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	5.92	9.57	21.5	132	1063	199	11.2	19.7	36.600999999999999	1.593	47.609000000000002	0.48599999999999999	0.06	1.7486957497889906	Control	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	5.85	10.691000000000001	19.3	129	1033	196	10.1	20.9	36.545000000000002	1.7290000000000001	47.441000000000003	0.51500000000000001	8.2000000000000003E-2	1.7808046865783851	TAG	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	6.02	9.8509999999999991	17.5	98.5	830	153	8.6	16.3	33.158000000000001	1.915	47.345999999999997	0.52	6.5000000000000002E-2	1.685841884442244	



Soil physiochemical properties for Winnsboro, LA
(conventional tillage)

Initial	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	4.72	40.944000000000003	18.5	51.3	639	88.3	14	20.2	50.363	1.242	136.423	0.81699999999999995	5.3999999999999999E-2	2.3482179985693397	TXVA	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	4.4400000000000004	33.251999999999995	23.5	46.6	634	98.6	14.5	17.8	48.064	1.2669999999999999	125.688	0.64900000000000002	5.2999999999999999E-2	2.7184418590628723	Control	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	4.45	50.591999999999999	22.9	45.7	635	102	14.5	18.899999999999999	41.841999999999999	1.226	141.953	0.56899999999999995	6.0999999999999999E-2	2.6577995990661223	TAG	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	4.43	45.134999999999998	21.6	42.5	565	85.4	13.6	17.3	44.521999999999998	1.2869999999999999	143.25299999999999	0.60299999999999998	4.8000000000000001E-2	2.687146898293614	



Soil physiochemical analysis for Winnsboro, LA
(no-till)

Initial	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	4.72	40.944000000000003	18.5	51.3	639	88.3	14	20.2	50.363	1.242	136.423	0.81699999999999995	5.3999999999999999E-2	2.3482179985693397	TXVA	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	4.5999999999999996	34.655000000000001	18.600000000000001	58.8	607	84.4	14	16.600000000000001	44.83	1.014	141.35	0.65600000000000003	3.2000000000000001E-2	2.430413590500522	Control	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	4.79	31.709	19	54	704	94.2	13.1	20.8	36.54	0.95	136.584	0.61899999999999999	4.1000000000000002E-2	2.5027124023632306	TAG	pH	NO3N	P	K	Ca	Mg	S	Na	Fe	Zn	Mn	Cu	B	OM%	4.7699999999999996	32.442999999999998	14.6	43.3	668	88.1	13.2	19.7	35.856000000000002	0.80600000000000005	127.139	0.57099999999999995	3.1E-2	2.4338333518227611	



Taproot and Total Root Nodulation in Colt, AR (no-till)

TXVA	1.6292910642302918	2.7948689183093007	1.6292910642302918	2.7948689183093007	Taproot 	Total	14.166666666666666	29.916666666666668	Control	0.7501509509927734	2.1733453365010411	0.7501509509927734	2.1733453365010411	Taproot 	Total	11.125	23.166666666666668	TAG	1.212729384647075	1.6414763002993513	1.212729384647075	1.6414763002993513	Taproot 	Total	14.416666666666666	23.333333333333332	



Taproot and Total Root Nodulation Winnsboro, LA (no-till)

TXVA	1.6001207683890464	3.0156470973008331	1.6001207683890464	3.0156470973008331	Taproot 	Total	12.666666666666666	24.208333333333332	Control	1.845950490278758	2.7358413511296167	1.845950490278758	2.7358413511296167	Taproot 	Total	11.708333333333334	21.375	TAG	1.4012373758842147	2.3156029254197628	1.4012373758842147	2.3156029254197628	Taproot 	Total	10.583333333333334	20.583333333333332	



Final Yield (bu/A) Colt, AR (conventional tillage) 

TXVA	
8.7426157513536324	6.3271905956377665	8.7426157513536324	6.3271905956377665	Ellis	S14	57.876100661790318	61.239160571229526	No Treatment	
7.7267289957693377	6.149567090110355	7.7267289957693377	6.149567090110355	Ellis	S14	54.669595959595952	60.605214501335183	TAG	
6.6974520355261493	7.5751235568284869	6.6974520355261493	7.5751235568284869	Ellis	S14	58.599287704632523	61.353342331359556	



Final Yield (bu/A) Colt, AR (no-till) 

Yield	
0.50558546920047709	0.35238177686518701	0.39994530876108569	0.50558546920047709	0.35238177686518701	0.39994530876108569	TXVA	Control	TAG	9.1374999999999993	7.4286458333333343	8.4203124999999996	
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