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Effects of uniconazole dry seed dressing on nitrogen accumulation and

translocation and kernel protein quality in wheat
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Abstract; Wheat is the main food crop grown and consumed in Sichuan province, but the poor quality and inadaptability of
the food processing industry has become a bottleneck for development of the Sichuan wheat industry. Uniconazole [ (E)-(p-
chlorophenyl ) -4 ,4-dimethyl-2-( 1,2 ,4-triazol-1-yl ) -1-penten-3-ol | belongs to a group of triazoles, which were developed
as a high efficiency, low toxic and residual plant growth retardant, Uniconazole plant growth regulators have a strong
influence on seedling cultivation and markedly increase yields. Dry seed dressing is a safe and environmentally friendly

method of chemical application compared with foliar application. However, its effect on wheat protein quality is rarely
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reported, so the relevant theoretical basis for increased wheat protein quality in response to uniconazole treatment is
unclear. Therefore, the objectives of this study were, firstly, to study the effects on protein content, gluten content and
quality, and dough rheological properties of different uniconazole concentrations (0, 20, 40, and 60 mg/kg) in three
different gluten wheat cultivars ( medium-weak gluten wheat Chuanmai 32 and Chuanmai 107, and medium-strong gluten
wheat Chuanmai 36) in four representative wheat-growing regions in Sichuan ( Qionglai in the West Sichuan Plain wheat
area, Jingyan in the central Sichuan shallow-hills wheat area, Hanyuan in the southwest Sichuan mountains wheat area, and
Yaan in the montane wheat area around the Sichuan Basin). Secondly, we studied the effects of uniconazole dry seed
dressing on nitrogen accumulation in vegetative organs and its transportation to grains, dynamics of the soluble protein
content of the flag leaf, and dynamics of grain protein and non-protein nitrogen content. Thirdly, we explored the effect and
mechanism of uniconazole dry seed dressing on nitrogen accumulation and translocation as well as the protein quality of the
wheat kernel. The results showed that genotype, environment and uniconazole highly influenced wheat grain quality, and
their effects decreased significantly in turn, but the interaction effects were much weaker. Under different ecological
conditions, the kernel protein content and yield, wet gluten content, sedimentation value, and dough development and
stability time were improved significantly by uniconazole treatment. Uniconazole dry seed dressing increased the nitrogen
content in vegetative organs and improved nitrogen accumulation per plant at the flowering stage; the total nitrogen
translocation amount and rate after anthesis, together with its contribution to kernel nitrogen content, was enhanced
significantly. Uniconazole treatment increased the soluble protein content in the flag leaf during the 15-day period after
anthesis. Regarding the protein content in kernels, the non-protein nitrogen contents at the onset of anthesis and in the
period 5—20 days after anthesis, as well as protein nitrogen content during grain filling, were higher with uniconazole
treatment than in the control. Accordingly, the crude protein content was high at the bottom and climbing back rapidly. In
summary, uniconazole treatment affected wheat kernel quality independently of genotype and environment. Uniconazole dry
seed dressing increased the soluble protein content in the flag leaf at the early flowering stage, promoted nitrogen
accumulation in vegetative organs before anthesis, improved nitrogen translocation from vegetative organs to kernels after
anthesis, and enhanced the non-protein nitrogen content of kernels, all of which may be major reasons for the promotive

effect of uniconazole on grain protein content and quality. The latter effects of uniconazole are of broad applicability.

Key Words: winter wheat ; uniconazole dry seed dressing; kernel quality ;nitrogen accumulation and translocation
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Table 1 The content of the experimental soil nutrients
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ez 2.875 0.173 157.8 0.0946 23.79 20.84

Ik 3.843 0.240 191.5 0.0651 13.69 19.83
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Fig.1 Nitrogen content among different organs of three cultivars under four sites at anthesis stage
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Fig.2 Nitrogen accumulation in single plant among different sites at anthesis stage
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Table 4 Translocation of nitrogen from nutritive organs to kernel after anthesis

i H i e it Lz T+ 5T At
Items Root Stem Leaf Sheath SAAKH Total
Al B%FHEL TA/ (mg/stem) 0.75bB 9.48 13.46aA 4.79aA 5.81bA 34.28aA
R TP/ % 58.92 66.78 72.58bB 61.68 69.19¢C 68. 47bA
A4 RTTKN/ % 1.77bB 22.33 31.78aA 11.32abAB 13.71¢B 80.92
A2 RS TA/(mg/stem) 1.16aA 10.06 11.36bB 5.08aA 6.38abA 34. 04aA
R TP/ % 59.29 63.92 73.55bB 62.99 73.30bB 68.25bA
i PR RTTKN/ % 2.80aA 24.32 27.55bAB 12.35aA 15.47bAB 82.49
A3 A TA/ (mg/stem) 0.58bB 9.02 10.09¢C 3.96bB 6.79aA 30.43bA
R 5 TP/ % 53.27 63.87 77.56aA 63.53 76.84aA 70.39aA
5 AFAL RTTKN/ % 1.50bB 23.38 26.31bB 10.27hB 17.70aA 79.16
BO 55 TA/(mg/stem) 0.67bA 7.89¢C 10.48bB 3.95bB 5.68bB 28.67bB
R TP/ % 52.84 59.59¢B 72.47bB 60.47bB 70.86¢B 65.92bB
i KPR RTTKN/ % 1.79 21.13¢C 28.03 10. 54¢B 15.36 76.86bA
Bl  #%HiE TA/(mg/stem) 0.87aA 9.98abAB 11.89aA 4.97abA 6.47aAB 34.19aA
R TP/ % 59.30 67.10abA 74.72aAB 62.89abA 74.24abA 70.00aA
P4 RTTKN/ % 2.09 24.10abAB  28.65 11.96 aA 15.68 82.48aA
B2 55 TA/(mg/stem) 0.90aA 10.78aA 12.03aA 4.89aA 6.27aAB 34.87aA
R TP/ % 58.27 68. 10aA 74.67aAB 63.19aA 72.53bcAB 69.95aA
HERL RTTKN/ % 2.12 25.63aA 28.52 11. 66abA 15.00 82.94aA
B3 55 TA/(mg/stem) 0.88aA 9.42hB 12.15aA 4.63aA 6.87aA 33.95aA
R 3 TP/ % 58.24 64.63bA 76.39aA 64.39aA 74.81aA 70.28aA
i KPR RTTKN/ % 2.09 22.51bcBC  28.98 11.10bcAB 16.46 81.15aA

TA . 5 F5 it Translocation amount ; TP ; 5 F£ 3R Translocation proportion ; RTTKN : (5 #7#7 i% T 43 HL Ration to total kernel nitrogen; SAAKH ; F# 4+

7o Spike axis and kernel husk
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Fig.4 Effects of uniconazole dry seed dressing on grain protein and non-protein nitrogen content of different variety after anthesis
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