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Abstract: Selenium-enriched wheat is a viable strategy to address dietary selenium deficiencies in sele-
nium-deficient regions. To explore the selenium uptake, translocation, and distribution patterns in
various wheat tissues, a wheat line Chuanwen 2401 was used as the material. Four foliar spraying
treatments were set up: three nano-selenium application rates of 7.5 g« hm *(C,), 15.0 g * hm ?
(C,) and 30.0 g * hm *(C;), with clean water as the control(CK), to analyze the effects on selenium

absorption and translocation, selenium speciation in grains forms, nutrient element contents, ecologi-
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cal risks, dietary selenium intake, yield and yield components. The results showed that, foliar nano-
selenium spraying significantly increased selenium content in various wheat tissues, and selenium con-
tent in wheat grain significantly increased by 25.5—126. 8 fold. Compared with CK, selenium trans-
location coefficients showed significant changes, for example, TF of flag leaf and the 1st stem node, the
2nd leaf and 2nd stem node, the 3rd leaf and 3rd stem node,and the 4th leaf and 4th stem node were signifi-
cantly reduced by 85.5% —91.3%., 64.7% —82.4%, 75.0% —75.0%, and 50. 0% —83. 3%, respective-
ly. TF of rachis and glume, rachis and grain were significantly increased by 209. 4% —718. 8% and
111. 4% —640. 0%, respectively. Only selenocysteine(SeCys) and selenomethionine(SeMet) were de-
tected in CK grains, with SeCys accounting for the higher proportion. An additional selenium specia-
tion, methylselenocysteine (MeSeCys), was identified in grains under C,, C,, and C, treatments.,
with SeMet being the dominant selenium form. Compared with CK, contents of Mn, Zn, Cu, and
grain protein significantly decreased by 12.7%—15.6%, 4.1%—18.2%, 6.8% —16.1%, and 6. 9% —
22.7%, respectively. Fe content significantly increased by 46.4% —111.1%. The ecological risk in-
dex(Er) of the C, treatment was 51. 6, which was closest to the safety threshold(40. 0), and the esti-
mation of daily selenium intake(EDI) was 297. 2 pg, falling within the recommended range(60—400
pg). The Er value of CK was within the safety threshold, but its EDI was far below the lower limit of
the recommended range. Both Er and EDI values of C, and C; treatments exceeded the safety/recom-
mended ranges. Compared with CK, yield thous and graiin weight of C,, C,, and C; treatments sig-
nificantly increased by 3.5% —8.5% and 2. 8% —4. 4%, respectively. Effective spikes and grains per
spike showed no significant changes. In conclusion, foliar nano-selenium spraying significantly in-
creased the selenium content and yield of wheat grains, and improved the wheat grains quality by reg-
ulating the selenium speciation, proportion, and nutrient element content. Among them, C, treat-
ment(7.5 g« hm ?) was the optimal foliar nano-selenium spraying concentration.

Keywords: Wheat; Nano-selenium; Selenium uptake; Nutrient elements; Yield
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L1: Flag leaf; 1.2 Leaf 2; 1.3: Leaf 3; L4:. Leaf 4; RA:
Rachis; G: Glume; GR: Grain; N1: Node 1; N2: Node 2; N3
Node 3; N4: Node 4; IN1: Internode 1; IN2: Internode 2; IN3:
Internode 3; IN4: Internode 4; IN5: Internode 5; R: Root.
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Fig. 1 Decomposition diagram of each tissue of wheat
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Table 1 Selenium content of different parts in wheat under different treatments mg « kg™'
ZHZH Tissue CK Cy C, Cs
GR 0.0840.01d 2.1240. 11c¢ 4.7740.01b 10.22+0.72a
G 0.0840.01d 1.66=40.09¢c 5.62=+0.09b 13.75+0. 55a
RA 0.25%40.03d 0.82-+0.02¢c 2.14-+0.02b 13.90+0. 72a
L1 0.1840. 05d 5.57+0. 21c 15.75+0. 45b 27.2240.28a
L2 0.53740.07d 4,72£0.17c 14.48+0. 42b 25.02+2. 86a
L3 0.73£0.04d 3.38£0.09¢c 10.1441.51b 20.65+1. 15a
L4 0.66+0.06d 2.60£0.06c 8.06=+0.62b 21.3440.33a
N1 0.1240.01d 0.53740.02¢ 1.0540. 10b 1.7440.09a
N2 0.09-+0. 00d 0.15+0.01c 0.64=+0.06b 1.4440. 06a
N3 0. 1540. 04c 0.17-+0.01c 0.524+0.05b 1.0940. 05a
N4 0.207+0.01c 0.397+0.07b 0.40=+0.01b 1.2040. 35a
IN1 0.03=£0.00d 0.292£0.01c 1.3540.03b 2.94+£0.05a
IN2 0.05£0.02¢ 0.18£0.01b 0.68£0.12a 0.76£0.09a
IN3 0.094+0.02d 0.12+0.01c 0.337+0.04b 0.77+0. 04a
IN4 0. 1540. 00d 0.19+0.01c 0.387+0.08b 0.92+0.09a
INS 0.304+0.03b 0.37-+0.04b 0.38+0.05b 0.90+0. 18a
R 0.2640.08d 0.50-£0. 02¢c 1.1940. 20b 1.9640. 16a

AT EE 5 A F /NG FBk R AR R A R R) 28 572 0. 05 K P RE., TR,

Different lowercase letters following data in same lines indicate significant difference between treatments at 0. 05 level. The same in

tables 2 and 3.
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Table 2 Selenium transport coefficients between different parts of wheat
PR
Transloma e hesant(TE) oK © Ce Cs
TFrac 0.3240.04d 2.0240.13b 2.62+0.02a 0.9940. 03¢
TFracr 0.3570.08d 2.59+0. 16a 2.23+0.01b 0.7470.09c¢
TFiip 10.15+1. 88a 2.8040. 16bc 1.5940. 04c 4.7340.32b
TFrin 0.69+0. 18a 0.10=£0.01b 0.07=+0.01b 0.06=+0.00b
TFyima 0.2240. 04d 0.56+0. 0dc 1.30£0.13b 1.7040. 11a
IRONEI 0.41%£0. 21a 0.344+0.02a 0.6640.17a 0.4440.07a
TFrane 0.1740.03a 0.0340.00b 0.0440.01b 0.06=40.00b
TEnz1ne 0.56=+0. 29¢ 1.2240.07a 1.09+0. 28b 0.53%40.05¢
TFnz s 1.06+0. 28a 0.8140. 04ab 0.5240.10b 0.5340.01b
TFrsNs 0.20+£0.04a 0.0540.00b 0.05+0.01b 0.05%0. 00b
TFNz 1Nz 0.70 +0.27a 0.7040. 04a 0.6440.13a 0.7140.07a
TENz-1v 1.06+0. 24a 1.0840. 12a 0.7540. 21a 0.85%+0.12a
TFrin 0.307+0.01a 0.1540.03b 0.0540.01c 0.06=+0.02¢
TFNi-mv 0.75+0. 06ab 0.4940.05b 0.97+0. 22a 0.81+£0. 14a
TFNiNs 1.52+0.12a 0.9740.09b 0.9540.11b 0.7840.18b
TFinsr 0.8840. 32d 1.3540. 13c 3.11£0.19a 2.2540. 35b
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Fig.2 Selenium proportion in different parts of wheat
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Fig. 3 Selenium speciation and their contents in wheat grains
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Fig. 4 Content of mineral elements and protein in wheat grains
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