FREWEM 2025,45(11) :1539—1545
Journal of Triticeae Crops doi: 10.7606/.issn.1009-1041.2025.11.11

%) &% 4 J B I < 2025-10-16
[ £t bt b ik - heeps: //link. enki. net/urlid/61. 1359. S. 20251016, 1042. 006

A6 D it U 1 5 Bt/ 2y R I 55 )

B KU FAELBROE LR
Exam' . RELA T L FRE!
LT 4l 25 AN B8 A2 7 B TR T 7 TR 450002
2. I ELA L FRE B B7 ST 11 477150)

W EARRALABRELSHENDETERK RO L AH L 1860 A XM, X ERE % 0.2%.
0. 4% R E R RB A RARBAFL R, A6 F KA 21, E T3 A5 A B o %7K S HF R %
BN NEFF RO ., EREAN,ELFAIFRRE HE 0 2URLRABRFE N EH TR ERF
BB S ANA 6. 170 A 6.58Y s NEFBFRFN I GRS A A 5. 05% A 5. 32N AR EERER
FL 3R A A 2.16% A 2.32% . "R R F AL F Ao IR B D ey BACE L B 5 A A 16,06 % ~
26.98%.12.21%~34.27% ., A RARBRELZRALTFERRE D EIHORIH ST, BRI H
5.72%~10.51% 4= 5.28% ~6.53%; &3 K @ B ;x KAnfb F A7, 3 08 5 %) A 17, 27% ~20. 96 Y% A= 12, 25 % ~
14.13% ; 23 T # L5 X 5D 2D e BEAL, 38 A 19.69%~28.14%, ik 0. 20 HABRFEZZRF
REFHBREDEHGBAHE T EEIANA 627U T.40%: B E RO A BT EBIEAMIL S,
2 H H 18.37% A= 8. 21% s . H 35 A Bl 1 R 3R GK & F o0 69 @ W) B R B R A AL T B )L 3G k8 A A 36,539
Fm 30.78% . HLITE BRI 0O CURLARBETRHENETEE FEZERE T, B0 20054
B KD ENERHAFREAEMMSY,

KEWR N E;BRABESH; ;@M

h B4 %ES:S512.1;S311 XEkARIRAD: A XEHES:1009-1041(2025)11-1539-07

Effect of Spraying Amino Acid Chelated Zinc After
Anthesis on the Yield and Quality of Wheat

JIN Haiyang', ZHANG Bowen', LI Chunmiao’, CHENG Hongjian' , SONG Hang',
WANG Jiarui' , FANG Baoting' , HE Ning', ZHENG Fei', LI Xiangdong'

(1. Wheat Research Institute, Henan Academy of Agricultural Sciences/Henan Engineering Research Center for Synergistic
Improvement of Wheat Yield-Quality, Zhengzhou, Henan 450002, China; 2. Dancheng Institute of Agricultural Sciences,

Zhoukou, Henan 477150, China)

Abstract: To explore the effects of amino acid chelated zinc on the yield and quality of wheat, Zheng-
mai 1860 was used as the experimental material. The treatments included spraying 0. 2% and 0. 4%
concentrations of zinc sulfate, zinc aspartate, and zinc glycinate after anthesis, with spraying water as
the blank control. The effects of zinc spraying on the yield and quality of wheat were studied. The re-
sults showed that spraying 0. 2% zinc aspartate significantly increased the 1 000-grain weight of wheat
at the two experimental sites of Longting, Kaifeng and Dancheng, Zhoukou by 6.17% and 6. 58%
respectively; significantly increased the grain yield of wheat at the two sites by 5.05% and 5. 32%,
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respectively; and significantly increased the bulk density of wheat at the two sites by 2. 16% and
2.32%, respectively. Spraying zinc significantly reduced the degree of softening of wheat flour at the
two sites by 16. 06 % to 26.98% and 12. 21% to 34.27% , respectively. Spraying zinc aspartate signif-
icantly increased the wet gluten content of wheat flour at the two sites by 5. 72% to 10. 51% and
5.28% to 6.53%, respectively; significantly increased the maximum resistance of dough at the two
sites by 17.27% to 20.96% and 12. 25% to 14.13% , respectively; and significantly increased the sed-
imentation index of wheat flour at Longting. Kaifeng site by 19. 69% to 28.14%. Spraying 0. 2% zinc
glycinate significantly increased the wet gluten content of wheat flour at the two sites by 6.27% and
7. 40%, respectively; significantly increased the resistance at constant deformation of dough at the
two sites by 18. 37% and 8. 21%, respectively; and significantly increased the dough development
time and stability time of wheat flour at the Dancheng, Zhoukou site by 36.53% and 30. 78% , respec-
tively. In conclusion, spraying 0. 2% zinc aspartate after anthesis can increase the 1 000-grain weight,
grain yield and test weight of wheat, reduce the degree of softening of wheat flour, and increase the

wet gluten content and tensile resistance of dough.
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Table 1 Effect of different treatments on wheat grain yield and its components
R fb 3 AL THERLEL TR E AT RL™ 1
Experimental site Treatment Spikes/ (X 10" « hm~?)  Grains per spike 1 000-grain weight/g  Grain yield/(kg « hm™?)
7E$ CK 560. 28422, 92a 32.3742.55a 48.297+0.73c 8 262.46+62.95b
Longting 0.2%7ZnS0O, 545, 27431, 24a 32.994+1. 84a 50. 26+0. 69ab 8 520.93+203. 72ab
0. 4 %7ZnS0O, 555.28415.01a 32.53+1. 46a 48.8640. 21bc 8 320.83+125. 89ab
0.2% Asp-Zn 540, 274+15.01a 33.1540. 42a 51.2740.67a 8 679.344218.05a
0.4% Asp-Zn 550. 28422, 92a 32.56+1.61a 50. 3040. 80a 8 495.914203. 72ab
0.2%Gly-Zn 570.29430.02a 32.21%2.19a 50. 04=40. 87ab 8 570. 954125, 89ab
0.4%Gly-Zn 545. 27434, 66a 33.0241.33a 51.08+0. 81a 8 545.94+226. 96ab
""""" Ws  CK  505.25422.92a  34.8140.48a  48.1740.58c 8 140.74+152.08b
Dancheng
0.2%7ZnS0O, 505. 25422, 92a 34,5240, 34a 49.1140. 99bc 8 396.864190. 11ab
0. 4%7ZnS0O, 515.26+22.92a 33.83740. 44a 49, 8440. 83abc 8 297.48+208. 12ab
0.2% Asp-Zn 505. 254 8. 66a 34.4640. 29a 51.3440. 84a 8 573.62+105. 15a
0.4% Asp-Zn 495.25+15.01a 34.6040. 27a 50. 4440, 53ab 8 460.23+201. 73ab
0.2%Gly-Zn 500.25+17. 33a 34.844+1. 24a 50.274+0. 51ab 8 409.54+192. 44ab
0.4%Gly-Zn 500. 25+ 8. 66a 34.7840.43a 49, 1340. 89bc 8 368.85+122. 93ab
T 32 38 ot ) 37) A 5 S [R] 7 B e 7 Ab 3R] 22 573 3 (P<<0. 05), T,

Different letters following data in same columns at same experimental site indicate significant difference among treatments( P

<C0.05). The same in tables 2—4,
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Different letters above the columns indicate significant difference among treatments(P<Z0. 05).
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Fig. 1 Effect of different treatments on the test weight of wheat
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Table 2 Effect of different treatments on wet gluten and sedimentation index of wheat

(9= pis: ] T T A o DR AE
Experimental site Treatment Wet gluten/ % Sedimentation index/mL
Jp = CK 29. 2040, 46¢ 23.67+2.08b
Longting 0.2%7ZnS0, 30,1740, 55bc 23.6741.53b

0.4%7ZnS0, 29.6340. 40bc 23.67+1.53b
0.2%Asp-Zn 32.2741.02a 30.3342. 8%
0.4% Asp-Zn 30.87+0. 42ab 28.33+2.52a
0.2%Gly-Zn 31.0340. 49ab 23.0041.73b
0. 4% Gly-Zn 29.93+0. 42bc 23.67£2.31b
""""""""""" ww 0 CcK 29.73%0.75d  25.33+0.58a
Dancheng 0.2%7ZnS0, 30. 7040, 56bed 24.3340. 582
0.4%7ZnSO, 30.20=0. 60cd 24, 6740. 58a
0.2% Asp-Zn 31.30=0. 44abc 25.00=%1. 00a
0.4 % Asp-Zn 31.67+0. 72ab 25.00+1. 00a
0.2%Gly-Zn 31.9340. 308a 25.6740. 58a
0.4%Gly-Zn 31.40240. 66abc 25.6740. 58a
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Table 3 Effect of different treatments on farinograph properties of wheat
1A b ¥ W 7K JE J s [ Fai 2 B[] 554k g
Experimental site Treatment Water absorption/ % Development time/min  Stability time/min Degree of softening/FU
g = CK 62.70+£1.51a 3.974+0.06a 4.17+0. 25a 155.6749.50a
Longting 0. 2%2ZnS0, 63. 6040, 26a 4.1740.47a 4.4040. 30a 117.67=£11. 02b
0.4%ZnS0O, 63.4341.10a 3.8740. 23a 4.33%£0. 25a 130. 67+10. 26b
0.2% Asp-Zn 62.3340. 96a 4.237+0. 46a 4.33%£0.31a 113.67+13.58b
0. 4% Asp-Zn 62.5040. 50a 4.17%+0. 32a 4.53+0.12a 118.00438. 54b
0.2%Gly-Zn 63.83740. 96a 4,337+0.12a 4.60+0. 26a 126.00+6.93b
0. 4%Gly-Zn 63.6340.50a 4.17+0. 35a 4.40+0. 36a 129.00+13. 23b
"""""" Wy CK  58.6740.50a  4.27+£0.42b  6.40£1.06b  71.00+3.6la
Dancheng 0. 2%ZnSO0, 58.7740.81a 5.07-£0. 42ab 7.7740.57ab 56. 33-£2. 52b
0.4 %7ZnS0O, 58.7741. 16a 5.00=+0. 56ab 7.2320.90ab 59.00-3. 46b
0.2% Asp-Zn 59.0340. 78a 4.9040. 28ab 7.6341.60ab 48. 674 1. 15¢
0. 4% Asp-Zn 58.23%41.33a 5.30-+0. 53ab 6.60+0. 99ab 46.6745.13¢
0.2%Gly-Zn 58.7740.42a 5.83+0. 25a 8.37+0.42a 57.67+3.79b
0.4 %Gly-Zn 59.0740. 06a 4.7020. 98ab 7.0720.61ab 62.33+2.31b
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Table 4 Effect of different treatments on the extensograph properties of wheat
o s Bkt < FE AR YRR SE AL Ty
Experimental site Treatment Energy/cm? e:;;;;l;l;;f;;;(/)g@[}am Extensibility/mm rei\l/ljj;r?;/néU
b2 CK 85.67+13. 65ab 290. 00425, 24b 161.33+13.87a 388.00+18. 36b
Longting 0.2%ZnS0, 86.00413. 45ab 309. 33 25. 48ab 154, 67+ 14. 74a 110. 33419. 66b
0.4%7ZnSO, 86.33+8. 39ab 327.00435. 09ab 151.00+1.73a 396.00+13. 89b
0. 2% Asp-Zn 104. 67+5.51ab 318.33421. 22ab 168.67+11.02a 469. 33+15. 14a
0. 4% Asp-Zn 111.67+12. 42a 309. 67419, 55ab 167.00+10. 82a 455.00+20. 22a
0.2%Gly-Zn 79.33+9.71b 344.3340.58a 150. 33+8. 33a 407.33+21.13b
0.4%Gly-Zn 84.3347. 64ab 314. 67412, 58ab 158. 67+19. 55a 388.33+13. 28b
"""""" W% CK  46.67+1.53b  324.6743.2lc  105.3342.31a  349.00+9.00b
Dancheng 0. 2% 7SO0, 46.3343. 21b 340. 339, 07be 97.00+3. 61a 357. 67+ 18. 56b
0. 4%7ZnSO, 49, 67+2. 08ab 335.3347.09bc 103.67=+5.13a 366.33+6. 66ab
0.2%Asp-Zn 46.3342.08b 337.0046. 56bc 96. 674 3. 06a 398.334+17.79a
0. 4% Asp-Zn 53.3342.31a 351.33415. 5ab 104, 33£8.02a 391.67418. 34a
0.2%Gly-Zn 46.00+2.00b 368.67414.47a 98.3342.52a 384. 0044, 00a
0.4%Gly-Zn 48.67+1.53b 341.33421. 36bc 100. 33+4. 04a 367.33415. 28ab
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