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Abstract: The effects of different application methods and amounts of zinc (Zn) fertilizer on wheat grain yields and
accumulation of Zn, iron (Fe) and selenium (Se) in grains were investigated to provide theoretical and technical basis
for wheat grain micronutrient biofortification. In addition to the Se-rich fertilizer uniformly sprayed by the un-
manned aerial vehicle (UAV), the current split—plot field experiment included two soil Zn application rates (0 and
30 keg/ha; Z,, Z,) as the main plots and four foliar Zn application rates (0, 4.5, 9, 13.5 kg/ha; F,, F, F,, F,) as the

split—plots. Wheat grain yields and grain Zn, Fe and Se concentrations were determined at maturity. The results indi-
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cated that: (1) Soil + foliar applications of Zn fertilizer increased wheat grain yields, spike length and number, and
had no significant effects on ear number and thousand—kernel weight. Compared with Z ¥, and Z,F,, Z F, increased
the wheat grain yield by 13.29%-19.37%. (2) Soil and UAV spraying applications of Zn fertilizer could increase
grain Zn concentrations. The grain Zn concentrations in treatments of ZF,, Z,F,, Z,F, and Z F, were 43.00, 43.20,
54.23 and 41.07 mg/kg respectively, which had reach the target value of zinc biofortification 40-45 mg/kg and in-
creased by 17.44%-55.08% when compared with the control. (3) The UAV Se-rich fertilizer foliar spraying in com-
bination with Zn application could improve the nutritional quality of wheat grain Se and the grain Se concentrations
ranged among 0.22-0.37 mg/kg, which meet the target value of Se biofortification 0.15 mg/kg. There was no signifi-
cant effect on Fe concentrations in wheat grains.(4) Soil Zn application in combination with UAV spraying applica-
tions of Zn and Se fertilizer increased wheat revenue by 2,858.8-6,679.8 yuan/ha. Therefore, it is a more economical
way lo increase grain yields and Zn and Se concentrations in wheat grains in zinc—deficient soil by applying Zn fertil-

izer in soil and spraying Zn and Se fertilizer with UAV simultaneously, which has a better effect on improving nutri-

tional quality of wheat micronutrient.
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) 7. F, 8.64+0.33a 598.26+2.55ab 33.67+0.58a 41.27+1.64a 6640.03+999.55a
“ 7. F, 8.27+0.38abc 587.58+21.89ab 30.00+0.20ab 39.03+4.00ab 6920.02+340.44a
AN 8.61+0.63a 635.71+58.07ab 31.00+1.00ab 36.99+3.99b 7926.71+551.85a
JrEs T LIENE(Z) s o s o ns
I T (F) it ns e R ns
7*F ns ns ok ns ok

T ) ) B J5 AN ) /NG 7 B 2 Ab 3 ] 22 5 W 35 (P<0.05) , “ 24 F” 32 7R i AL At tE e e A L [FVE T, “ns” R 22 R I3
xS R TE P<0.05 HTP<0.01 B4 F 22 3 2, F A

22 TANMHEBEFHENIFHNBMETRES R
F3 AEGEINEFRERTREORI ngke

=1:0k-A0)

2 3 T LLA Y, 8 B AL L JC AL T SR AT L B il
W N 5 AT B N AR BB G B, 2, A b
ZF,, 7,F, *H Z]F'; ALI\ gl *j—'(‘ *ﬁ 1{-_:—-‘5 7& E ﬁ %IJ ﬂ‘] 43.00. Z, 7.k, 30.47+0.81c 41.00+4.01a 0.26+0.03b

. N — .00+6.24ab 73+1.53a .22+0.05b
4320 .54.23 41.07 mg/kg,ﬁ]ﬁ?ﬂ%ﬁ&ﬁ*jﬁﬂjﬁifm 7,k 43.00+6.24. 39.73+1.53 0.22+0.05

{f 40~45 mg/kg, 1 LL T JC AL T PR I3 it 47
A A, 5t FH 55 - g it S ) it FH RE A% £ T R ,

7.k, 39.43+3.89b 43.03+5.40a 0.28+0.01b
7.k, 38.80+6.76b 45.00+3.86a 0.29+0.05b
7k,  34.97+2.25b 46.67+5.44a 0.25+0.07b

RLBE D 5 0.36%~37.53% AN [l b 4L 1A) o BL 2K 25 ZF,  4320:092h  39.704635a  0.37+0.02a
IO E 2 WG IE B A% i SRR i ZF, 5423:522a  4427:1.10a  0.23:0.07b
HA - it AT 30 kg/hm? | I W55 it 4.5 kg/hm? ZF, 4107:284h  4433x293a  0.27+0.05b
BEAC AL I Z,F REORCRE 5 5 BRR L O 0.37 me/kg, B AR AR AT/ 2R g o Ll i
HABARTIA 25 22 5 E Z,F, i1 Z,F, Ak J0E R EE 05 5 T ZoF, 2,8, A0 3
23 ZFMImAN - S8 5t S K T AL I T T e A IS A L) LA

N 4 R, LRI B TE AL BEEEE 7 p gb BRSO 5 B L 9 6 679.8 Th/hm?,

x4 AEERLENEZRFRHE

o112 3 W 0 S L\ - s R © A /14 e RN AR To NHLIBE T A Hasole sk
(kg/hm?) (JC/kg) (JC/hm?) (JG/hm?) (JG/hm?) (JG/hm?)
Z, Z,F, 6 806.70 22 14 973.20 - - -
Z,F, 6 996.70 3 20990.10 19.5 100 5938.4
Z,F, 7 040.04 3 21120.12 39.0 100 6 048.9
Z,F, 6710.03 3 20 130.09 58.5 100 5039.3
A 7,F, 6 896.70 2.4 16 552.08 389.7 - -
7,F, 6 640.03 3 19920.09 409.2 100 2858.8
7,F, 6 920.02 3 20 760.06 428.7 100 3679.3
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