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Abstract: Although the history of soybean cultivation in the United States is relatively short, its production level has
consistently ranked among the world’s highest. By fully leveraging the integrated advantages of superior varieties, advanced
technologies, intelligent machinery, and favorable ecological conditions, the U. S. has established a systematic and highly
efficient modern soybean production system. This system incorporates key technological components including genetic potential
development, soil ecology improvement, precision field management, integrated pest and weed control, as well as
meteorological disaster response, achieving comprehensive optimization in soybean production. By analyzing the cultivation
practices of record-breaking high-yield farmers such as Kip Cullers, Randy Dowdy, and Alex Harrell, this study identifies and
summarizes three core technical pathways and key success factors. (1) Variety selection and precision-adapted cultivation:
Selection and deployment of early-maturing, high-density-tolerant, and stress-resistant soybean varieties; zoning of planting
regions and sowing periods based on thermal time zones; and optimization of row spacing and plant density to establish a
canopy structure with high light-use efficiency. (2) Soil ecosystem optimization; Integration of grid-based soil sampling, lime
amendment for pH regulation, cover cropping, crop rotation, and precision fertilization to improve nutrient use efficiency and
enhance soil ecological stability. (3) Smart precision management and green control; Application of Internet of Things (IoT)
sensors to monitor soil moisture and pest-weed-disease dynamics in real time; precise use of biopesticides; and development of
a comprehensive prevention and control system encompassing forecasting, monitoring, and targeted intervention. Building on
these insights, and in light of the climatic conditions, soil characteristics, and practical challenges faced by major soybean-
producing regions in China, this study proposes a yield enhancement pathway tailored to China’s national context. By
coordinating key components including variety development, soil and nutrient management, green pest and weed control, and
cultivation system optimization, aiming to construct an integrated and efficient soybean production technology system. This
framework is expected to address the current constraints of low yield and suboptimal resource use efficiency in China, and to
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provide theoretical support and practical guidance for the advancement of high-yield and high-efficiency soybean production

and overall industry improvement.

Keywords: American soybean; analysis of high-yield records; Chinese soybeans; ways for enhancing soybean per unit yield
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Table 1 Soybean yield and harvested area in major U. S.

states from 2013 to 2024

LIl Weak iR

R (M) Yield/ (kg-hm=2)  Harvested area/(x 105 hm?)
Region (State)
2013 4F 2024 4 2013 4F 2024 4

Mllinois 3368.0 4378.4 3.85 4.37
Towa 3065.9 4109.0 3.77 4.05
Minnesota 2829.1 3098.6 2.67 2.96
North Dakota 2054.5 2559.7 1.86 2.67
Missouri 2425.0 3165.9 2.27 2.35
Indiana 3470.2 4176.3 2.11 2.35
Nebraska 3603.8 3974.2 1.94 2.15
South Dakota 2728.1 3031.2 1.86 2.19

B UR . USDA (https : //www. fas. usda. gov/) , NASS (www.
nass. usda. gov)
Note: Data Source: USDA ( hitps://www. fas. usda. gov/), NASS

(www. nass. usda. gov).
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Table 2 Detailed profiles of the world soybean yield records in the USA

K P— by . AFA [ Fr i EZLAEE TR e /N S R
Area Grower Year Variety Maturity Breeding unit yield/ Yield/ (A-g)  (A-8)
group( MG) (bushel-acre™') (kg+hm~2) Planting date Harvest date
Missouri, USA  Cullers 2006 94M80 MG 4.8 Pioneer 139.4 9381.0 - 10 -7
2010 94Y71 MG 4.7 Pioneer 160.6 10818.0 4-14 9-28
Georgia, USA Dowdy 2016 74A74RS MG 4.7  UniSouth Genetics 171.8 11572.5 4-22 8 -28
2019 49X7S MG 4.9 Hefty Seed 190.2 12811.9 4-10 8 -28
Harrell 2023 AG48X9 MG 4.8 Asgrow 206.8 13930. 1 4-5 8 -23
2024 P49702E MG 4.9 Pioneer 218.3 14705.0 3-21 8§-13

7 :1 acre =0.405 hm?,1 bushel = 27.24 kg,1 bushel-acre ™' = 67.36 kg + hm 2,

1.1 Kip Cullers: 5= R 5BHEEEHE

2006 4, Cullers 7E % 75 B LLF- 35 139. 4
bushels-acre ™' (£ 9 381 kg-hm ) = A T K
TLE R SR RN IR M R P TR 3

L5255 % (https : // www. farmtalknews. com/news/
bin-busting-soybean-yield-breaks-world-record ) ' . 2010
A Aok St — 2P T+ 2 160. 6 bushels « acre ™'
(#7510 810 kg+hm*) (hitps://www. farmprogress.
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