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For all conventionally tilled and no till research fields, we used three inoculant conditions: i) TXVA strain (drought-tolerant inoculant), ii) TagTeam (a commercial inoculant), and iii) no inoculant (control). Below is a summary of the 2024 field work, including locations, collaborators, planting dates, mid-sampling dates, harvest dates, and cultivar information (Table 1). 

Table 1. Summary of the 2024 field work.
	Location
	Collaborators
	Planting Date
	Mid-Harvest Sample
	Pre-Harvest Sample
	Harvest Date
	Cultivar Used
	Maturity Group

	Port Lavaca, TX
	Dr. James Grichar
	3/28
	5/21
	8/19
	8/26
	Lynda-GT, Pamela-GT
	INDT, IDNT

	Winnsboro, LA
	Dr. Trey Price
	5/16
	7/11
	8/8
	10/9
	Ellis
	4L

	Portageville, MO
	Dr. Feng Lin
	5/30
	7/12
	8/9
	11/15
	Ellis
	4L

	Colt, AR
	Dr. Shawn Clark
	6/13
	8/1
	8/9
	11/18
	Ellis, S11-2024C
	4L, 5

	Leland, MS
	Dr. Tessie Wilkerson
	6/14
	8/2
	8/9
	11/19
	P49Z02E
	4.9


* drought-tolerant cultivar.

Since September 15th, we have analyzed physicochemical properties of rhizosphere soils for all samples collected from conventionally tilled and no-till fields in Port Lavaca (TX), Winnsboro (LA), Portageville (MO), Colt (AR), and Leland (MS). Results of soil properties are shown in Figures 1-5. The harvest has been completed; however, we are still in the process of calculating the final yield.

Additionally, on October 18, we collected rhizosphere and bulk soils from high-yield (>100 bushels/acre) and low-yield (~35 bushels/acre) soybean fields in Arkansas. The rhizosphere soils were collected after the harvest for the high-yield field and just before the harvest for the low-yield field. The bulk soils were collected from an adjacent location (with no plants growing) at the same time the rhizosphere soils were sampled. We have analyzed physicochemical properties of the rhizosphere and bulk soils (Figs. 6-7). We are in the process of extracting DNA from the soils to identify key microorganisms and microbial communities that contribute to high soybean yields in Arkansas.

Figure 1. Soil physiochemical properties for cultivars Lynda-GT and Pamela-GT in convential till and no-till fields in Port Lavaca, TX. The initial sample represents soil properties before any inoculant treatment was applied. TXVA, drought-tolerant N-fixing inoculant; TAG, TagTeam commercial inoculant; Contorl, no inoculant. 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 convential till and no-till fields in Winnsboro, LA. The initial sample represents soil properties before any inoculant treatment was applied. TXVA, drought-tolerant N-fixing inoculant; TAG, TagTeam commercial inoculant; Contorl, no inoculant. Organic matter (OM%) is measured as a percent, and all nutrients are measured as parts per million (ppm).


Figure 3. Soil physiochemical properties for cultivar Ellis in convential till and no-till fields in Portageville, MO. The initial sample represents soil properties before any inoculant treatment was applied. TXVA, drought-tolerant N-fixing inoculant; TAG, TagTeam commercial inoculant; Contorl, no inoculant. Organic matter (OM%) is measured as a percent, and all nutrients are measured as parts per million (ppm).





Figure 4. Soil physiochemical properties for cultivars Ellis and S11-20242C (drought-tolerant cultivar) in convential till and no-till fields in Colt, AR. The initial sample represents soil properties before any inoculant treatment was applied. TXVA, drought-tolerant N-fixing inoculant; TAG, TagTeam commercial inoculant; Contorl, no inoculant. Organic matter (OM%) is measured as a percent, and all nutrients are measured as parts per million (ppm).




Figure 5. Soil physiochemical properties for cultivar P49Z02E in convential till and no-till fields in Leland, MS. The initial sample represents soil properties before any inoculant treatment was applied. TXVA, drought-tolerant N-fixing inoculant; TAG, TagTeam commercial inoculant; Contorl, no inoculant. Organic matter (OM%) is measured as a percent, and all nutrients are measured as parts per million (ppm).






Figure 6. Physiochemical properties of the rhizosphere and bulk soils collected from high-yield (> 100 Bu/A) soybean filelds in AR. H1R, high-yield rhizosphere soil replicate 1; H2R, high-yield rhizosphere soil replicate 2; H3R, high-yield rhizosphere soil replicate 3; H1B, high-yield bulk soil replicate 1; H2B, high-yield bulk soil replicate 2; H3B, high-yield bulk soil replicate 3. Organic matter (OM%) is measured as a percent, and all nutrients are measured as parts per million (ppm).



Figure 7. Physiochemical properties of the rhizosphere and bulk soils collected from low-yield (35 Bu/A) soybean filelds in AR. L1R, low-yield rhizosphere soil replicate 1; L2R, low-yield rhizosphere soil replicate 2; L3R, low-yield rhizosphere soil replicate 3; L1B, low-yield bulk soil replicate 1; L2B, low-yield bulk soil replicate 2; L3B, low-yield bulk soil replicate 3. Organic matter (OM%) is measured as a percent, and all nutrients are measured as parts per million (ppm).





Portageville, MO

Initial	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Conventinal Till	No-Till	6.2	17.7	24.5	170.5	1.01	6.4	18.7	25	179	0.97	TXVA	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Conventinal Till	No-Till	6.7	15.6	22	106	1.17	6.7	13	23.5	107.5	1.18	Control	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Conventinal Till	No-Till	6.5	9.01	23	115.5	1.39	6.4	13.3	26	142.5	1.18	TAG	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Conventinal Till	No-Till	6.7	10	22	101.5	1.22	6.4	15.6	26	125.5	1.36	



Colt, AR

Initial	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Ellis	S11-20242C	Ellis	Conventional Tillage	No-Till	7	11.8	16.5	77	1.53	7	11.8	16.5	77	1.53	6.9	4.62	11.5	83	0.8	TXVA	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Ellis	S11-20242C	Ellis	Conventional Tillage	No-Till	7	13.7	20.5	83.5	1.55	7.2	18.399999999999999	22	96.5	1.64	6.1	19.2	19	142.5	1.94	Control	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Ellis	S11-20242C	Ellis	Conventional Tillage	No-Till	6.7	17.2	21	111.5	1.63	7	13.8	22.5	88.5	1.55	6.1	20.3	19.5	152	2.08	TAG	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Ellis	S11-20242C	Ellis	Conventional Tillage	No-Till	7.1	12	25	122.5	1.78	7.2	13.3	21	88	1.71	6.3	14.4	21.5	145.5	1.96	



Leland, MS

Initial	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Conventional Till	No-Till	5.7	7.21	74.5	249	0.89	7.4	11.6	38.5	189	2.52	TXVA	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Conventional Till	No-Till	5.6	9.1999999999999993	84.5	367	1.03	8.1	20.100000000000001	45	199	3.8	Control	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Conventional Till	No-Till	5.6	14.9	90.5	375.5	1.02	8.3000000000000007	19	51.5	247.5	3.43	TAG	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Conventional Till	No-Till	6	9.36	81	354	0.85	8.3000000000000007	9.43	43	198.5	3.31	



High-yield soybean field in AR

H1R	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	6.5	33.700000000000003	64	346.5	160.5	1108	13	0.8	3.2	77	323	1.1000000000000001	20.5	1.57	H2R	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	6.2	19.399999999999999	45	167.5	337	1763	12	0.8	3.9	240.5	280.5	1.1499999999999999	37.5	1.75	H3R	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	6.3	30.3	39	288.5	179.5	1297	12	0.7	2.5499999999999998	158	268.5	1.1000000000000001	28.5	1.74	H1B	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	4.5999999999999996	458	56.5	331	215.5	1112	89.5	0.5	4.55	211.5	229	0.95	166.5	0.98	H2B	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	5.4	88.1	71	155.5	155.5	978	35.5	0.35	3	86.5	401.5	0.8	66.5	0.65	H3B	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	5	1023	117	349.5	396	1837.5	95.5	0.65	7.95	254.5	338	1.1499999999999999	221.5	1.05	



Low-yield soybean field in AR

L1B	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	4.9000000000000004	184	91	297.5	483.5	1727	25.5	0.45	5.85	255.5	270	0.95	55	2.44	L2B	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	5	66.599999999999994	97	309.5	443.5	1422	16.5	0.65	5.5	232	235	0.75	43	2.93	L3B	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	5.6	30	74.5	229.5	524	1841	14	0.45	4.4000000000000004	253	241.5	1	36.5	2.5099999999999998	L1R	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	6.7	16.100000000000001	36.5	114	437.5	1950.5	10	0.75	3.7	295.5	229.5	1.1499999999999999	47.5	2.19	L2R	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	7.1	35.4	27	109.5	239	1469	22	0.75	1.95	189	271.5	1.3	68	1.64	L3R	pH	NO3	P	K	Mg	Ca	S	B	Zn	Mn	Fe	Cu	Na	OM%	6.7	18.399999999999999	30	112.5	392.5	1952.5	14.5	0.75	3.15	258	251.5	1.1499999999999999	52	1.91	



Port Lavaca, TX

Initial	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Lynda-GT	Pamela-GT	Lynda-GT	Conventional Till	No-Till	5.7	24.5	146.5	1.85	5.7	24.5	146.5	1.85	6.2	28.5	188	1.79	TXVA	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Lynda-GT	Pamela-GT	Lynda-GT	Conventional Till	No-Till	5.3	4.4400000000000004	22.5	160.5	1.31	5.5	5.66	20.5	131.5	1.31	5.9	4.7699999999999996	18	98.5	1.29	Control	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Lynda-GT	Pamela-GT	Lynda-GT	Conventional Till	No-Till	5.5	4.7699999999999996	23	148	1.39	5.6	4.5199999999999996	19	146.5	1.44	5.5	4.04	21.5	94	1.23	TAG	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	pH	NO3	P	K	OM%	Lynda-GT	Pamela-GT	Lynda-GT	Conventional Till	No-Till	5.4	5.0199999999999996	27	157.5	1.33	5.2	6.41	26	155	1.32	5.8	4.9400000000000004	20.5	100.5	1.34	



Winnsboro, LA

Initial	pH	NO3	P 	K	OM%	pH	NO3 	P 	K	OM%	Conventional Tillage	No-Tillage	6.9	23.7	28.5	95	1.1299999999999999	6.9	28.1	34.5	98	1.31	TXVA	pH	NO3	P 	K	OM%	pH	NO3 	P 	K	OM%	Conventional Tillage	No-Tillage	5.8	22	27.5	138.5	1.82	6.3	23.2	43	94	1.79	Control 	pH	NO3	P 	K	OM%	pH	NO3 	P 	K	OM%	Conventional Tillage	No-Tillage	6	20.9	106	151.5	1.77	6.4	22.6	48	114	1.86	TAG	pH	NO3	P 	K	OM%	pH	NO3 	P 	K	OM%	Conventional Tillage	No-Tillage	6	21.2	29.5	130	1.73	6.1	29.4	50	113	1.89	



