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Abstract: This paper summarizes Du Weiguang's 50 years of research experience in soybean breeding from 1975 to 2024,
including conventional breeding, high-light efficiency breeding, ideal plant type breeding, practicing molecular module design
breeding, and genome-wide QTL-allele design breeding ( combination design and genotype design) new methods. In this
paper, we systematically summarized the theory and practice of soybean plant type and high light efficiency breeding, and
expounded that soybean plants were the carriers of light energy absorption, so that plant type was related to high light
efficiency. The ideal plant type and ideal design scheme and its breeding bottleneck were proposed, and the dense-tolerant
soybean plant type was discussed. The concept and technical route of high-light-efficiency breeding, the physiological basis of
high-light-efficiency photosynthesis and the bottleneck of high-light-efficiency breeding were proposed. By summarizing the 30
years of high-efficiency breeding, it provides a reference for scientists and technicians engaged in soybean breeding research
for further research.
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Fig. 1 Utilization of sunlight by plants
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Fig.2 Conceptual diagram of C, plant microcirculation similar to C, pathway
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Fig.3 General idea of soybean high light efficiency breeding
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Table 1 Correlation between soybean photosynthetic rate, photosynthetic carbon assimilation,

and fluorescence Kinetics indexes

B Index Pn Fv/Fo q, qn PPS 1l RuBPC PEPC NADP-MDH NADP-ME PPDK
Pn 1.00 0.70 0.99"" -0.93" 0.96 " 0.94" 0.75 0.81" 0.78 0.54
Fv/Fo 1.00 0.93" -0.42 0.83" 0.85" 0.84" 0.82° 0.95"" 0.66
qp 1.00 -0.93" 0.96" " 0.90" 0.83" 0.85" 0.82" 0.58

qn 1.00 -0.82" -0.75 -0.66 -0.67 -0.56 -0.44
PPS I 1.00 0.91° 0.85" 0.78 0.83" 0.74
RuBPC 1.00 0.99" " 0.86" 0.88" 0.76
PEPC 1.00 0.81" 0.84" 0.80
NADP-MDH 1.00 0.96" " 0.34
NADP-ME 1.00 0.48
PPDK 1.00

T Pn. HOLEE R Fo/Fo. PSILOERGE ) itk g, Jefba K g ARG TER @PS T PS 1Y SEPROGAL-R,; . P <0. 05
**.P<0.01,

Note : Pn. Photosynthetic rate; Fv/Fo. PSII (Photosystem II) activity; g,. Photochemical quenching; ¢,. Non-photochemical quenching; @PS1I.
Actual photochemical efficiency of PSI; *. P <0.05; **.P<0.01,
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Table 2 Photosynthesis and light saturation points and fluorescence dynamics parameters of high light efficiency

varieties Heinong 40, Heinong 41, and high yield variety Heinong 37 at early podding stage

Fv/Fo Fv/Fm qp qy oPS 1l

g Pn/ PPFD/
Variety (pmolCO, m~2+s7")  (pmol-m~2-s7!)

M4 40 Heinong 40 17.76 £1.05 1360

ML 41 Heinong 41 17.27 £1.20 1188

B 3 %5 Heinong 3 (CK) 13.59 £1.02 1146

5.2+0.15 0.84+0.04 0.65+0.07 0.65+0.06

5.2+0.10 0.84+0.00 0.64 £0.05 0.65+0.04

4.5+0.31 0.82+0.01 0.61+0.09 0.71+0.05

0.51+0.03

0.53 +£0.02

0.50 £0.03

F: Fo/Fm. PS T K& FR0%  PPFD. St Tl % B

Note: Fv/Fm. Maximal photochemical efficiency of PSII ; PPFD. Photosynthesis photon flux density.
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Fig.4 Soybean breeding system of high light efficiency
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