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Physiological Mechanism of Exogenous Brassinolide Reducing Floret

Degeneration and Promoting Grain Formation in Wheat
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Abstract: To clarify the physiological mechanisms by which exogenous brassinolide(Brassinolide, BR)
regulates floret degeneration and grain formation in wheat, a spring wheat cultivar Yangmai 15 was
used as the material. During the booting stage, plants were sprayed with 0, 0.1, 0.2, or 0.4 mg *
L' BR. The results showed that compared with un-spraying BR, spraying BR significantly reduced
the floret degeneration rate and increased the number of grains per spike and grain weight. The 0. 2
mg ¢ 7' BR treatment was the most effective, increasing grains per spike by 4. 76 and grain weight
per spike by 7. 58%. Spraying BR signifficant improved the chlorophyll content, maximum photo-
chemical efficiency, and net photosynthetic rate from 5 to 25 days after spraying. Spraying BR promo-
ted the accumulation of photosynthetic assimilates and their translocation to the spike. 10 days after

spraying, sucrose content in the spike increased by 10.47% under 0. 2 mg » L™ ! BR; sucrose synthase
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activity also increased, accompanied by upregulated expression of key sucrose-metabolism genes, in-
cluding TaSUTI1, TaSUSI, TaCWI, and TaAGPLI1. Spraying BR modulated endogenous hormone
balance in the spike: the 0.2 mg + L' BR treatment increased gibberellin content by 13. 42%, de-
creased abscisic acid content by 34. 86% , and significantly raised the IAA/ABA and GA,/ABA ratios
by 37.10% and 42.71%, respectively. Spraying BR improved endosperm development. After anthe-
sis, the relative areas of amyloplasts and protein bodies in endosperm cells under 0. 2 mg « L' BR in-
creased significantly with 27.12% and 18. 98% respectively. In conclusion, exogenous BR effectively
reduced floret degeneration and promoted grain formation by enhancing photosynthetic capacity, opti-
mizing assimilate partitioning, and regulating sucrose metabolism and hormonal homeostasis. This
led to higher grains per spike and grain weight per spike., and ultimately increased yield. Under the
experimental conditions, the optimal BR concentration was 0.2 mg « L™ ',
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Table 1 Primer sequences forreal-time quantitative PCR
K2 NALEIEY] AL IR
Name Forward primer(5’'—3") Reverse primer(5' —3")
TaCYC ACGGCTCCCAGTTCTTCA GCCCACCTTCTCGATGTTC
TaSUSI TGAAGTGTCGGCTGCGTTAT ATGGGCAGGCGTTTATTCC
TaCWI GGACCTGCATCCTATCGAGAGT TGCCGTTAGTTTGGACACCTT
TaSUI TGGATTCTGGCTCCTTGAC GCCATCCAAGAACAGAAGATT
TaAGPLI GCCCCTGTTGGAGAGAGCCG TAGCAGGGTCGTCGATGGCG
F2 BHEARRE BRX/NEREMERA M
Table 2 Effects of different BR concentrations on agronomic traits of wheat
st SRR L mEE @A MR FRE
Treatment per spike Grain number per spike Spike weight/g Grain weight per spike/g 1 000-grain weight/g
BRO 18.70+1.57a 42.047+0. 89c 3.05+0.18b 2.50+0. l4c 49, 4340. 23a
BR1 19.60£1.07a 44,6041, 14b 3.3540.09a 2.7140.0b 49.5440. 72a
BR2 19.1040.99a 46.80=£1. 1% 3.58+0.13a 2.91+£0.08a 50.23+0. 69a
BR4 19.30=£1. 16a 45.7641. 30b 3.5470. 32a 2.90=£0. 14a 50.2240. 73a

[ 51 A AN Rl /N5 B 3R A [R) Ak 81 ) 22 53 18 35 (P <0, 05)

Different lowercase letters after the values in the same columns indicate significant differences among different treatments(P<Z0. 05).
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Fig.1 Morphological observation of floret and grain development under different concentrations of BR
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A, B, C,and D represent the third-position grains of the middle spikelets of BRO, BR1, BR2, and BR4 treatments, respectively; SG
is starch granule; PB is protein body. Different lowercase letters above the columns indicate significant differences among different treat-

ments(P<C0.05). The same in figure 3— figure 8.
2 BHEARREBR T/MNEREFE 18 R AN BEREMMICEY RNAEXER
Fig. 2 Microstructure and the relative area of the storage substances of wheat endosperm cells 18

days after flowering after treated with different concentrations of BR
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