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Effects of combined application of common urea and controlled-release
urea on foxtail millet yield and nitrogen utilization

SHEN Zhaoyang'*, GAO Linguang’ ,ZHOU Haolu', LUO Xinyu', Huang Yinghui', GAO Xiaoli'
(1. College of Agronomy, Northwest A&F University, Yangling, Shaanxi 712100, China;
2. Zigong Rural Revitulization and Development Service Center, Zigong, Sichuan 643000, China;
3. Jiaxian Agricultural Technology Extension Center, Jiaxian, Shaanxi 719200, China)

Abstract; To uncover the physiological and ecological mechanisms by which controlled-release urea in regula-
ting grain growth, and nitrogen uptake and utilization in dryland conditions, a field experiment was conducted with
a foxtail millet variety of ‘Shanyugu 3’ in the semi-arid, rain-fed agricultural region of northern Shaanxi Province
from 2022 to 2023. The study included 6 treatments: no urea (CK) , 100% common urea (F1), 100% controlled-
release urea (F2), 50% common urea +50% controlled-release urea (¥3), 70% common urea +30% controlled-
release urea (F4), 30% common urea +70% controlled-release urea (F5). The total nitrogen of fertilizer treatment
was 135 kg - hm™. The effects of common urea and controlled-release urea combined application on the growth and
development of foxtail millet, dry matter accumulation, yield, nitrogen uptake and utilization were studied. The re-
sults showed that when the proportion of controlled-release urea was 30% ~50%, the performance of foxtail millet
indexes was better than other treatments. Compared with the conventional fertilizer F1 treatment, when the ratio of

controlled-release urea was 30% ~50% , the SPAD value of leaves at grain filling stage was increased by 0.65% ~
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3.20% , the net photosynthetic rate P, was increased by 1.07% ~4.33%, the total dry matter accumulation at matu-
rity was increased by 14.53% ~77.27%, and the yield was increased by 29.28% ~ 31.81%. Nitrogen utilization

rate, nitrogen partial productivity and nitrogen agronomic utilization rate were increased by 9.67% to 55.47%,

9.72% to 66.74% and 43.04% to 295.55% , respectively. In conclusion, when the total nitrogen fertilizer applica-

tion is 135 kg + hm®, common urea combined with 30% ~ 50% controlled-release urea is advantageous for the

growth and development of foxtail millet in dry farming conditions in northern Shaanxi Province.

Keywords: foxtail millet; urea; combined application; dry matter accumulation; yield; nitrogen use efficiency
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Table 1  Physical and chemical properties of 0~20 cm soil layer in the experimental site
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2023 8.96 0.31 4.84 2.38 5.48 17.65 102.0
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Table 2  Effects of combined application of common urea and controlled-release urea on foxtail millet yield and its components

G (Y) AEBE(N) AR T/ g ThidE/ g e/ (kg - hm™2) W=/ %
Year Treatment Grain weight per panicle 1000—grain weight Yield Yield increase rate
CK 11.09+1.41c 2.87+0.02b 2495.13+317.29¢ 0.00
F1 14.32+1.24bc 2.83+0.02bc 3222.86+278.46bc 29.17
F2 18.68+1.06a 2.75£0.01d 4202.14+238.60a 68.41
2022 F3 18.88+1.29a 2.81+0.02¢ 4248.19+289.76a 70.26
F4 15.71£0.85ab 2.81+0.02¢ 3535.67+192.31ab 41.70
F5 14.41+0.31bc 2.98+0.01a 3242.13+70.65bc 29.94
CK 18.16+1.28b 2.86+0.09b 4086.50+287.11b 0.00
F1 20.27+0.38b 3.07+0.08a 4559.83+86.25b 11.58
2023 F2 20.26+0.62b 2.50+0.04¢ 4559.17+139.29b 11.57
F3 20.20+0.05b 2.54+0.02¢ 4545.83+10.22b 11.24
F4 26.20+1.89a 2.22+0.08d 5895.17+426.07a 44.26
F5 18.72+0.35b 2.69+0.02bc 4212.67+78.27b 3.09
[FI % Factor F A F value

Y 72.63" " 53.69" " 72.62" "

N 10.04 "~ 26.33" " 10.04 " *

YXN 5.62" " 18.67" " 562"

T FFUA R NE FRE LR R0 AN [RIAL BEE AE P<0.05 7KF 122 57 .35 NS | =

T,

s AR ERIR B KN P>0.05,P<0.05 . P<0.01,

Note : Different lowercase letters in the same column indicate significant differences among treatments in the same year at the P<0.05 level. NS, =* |

# # represent significance levels with P>0.05, P<0.05, P<0.01, respectively. The same as below.
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Table 3  Effects of combined application of common urea and controlled-release urea on N utilization in foxtail millet
) W(N) JIERRR SR SRy i
Year Treatment /(kg - hm2) NUE/% NPFP/ (kg - kg™') NAE/ (ke - ke
CK 85.32+4.55¢
F1 100.53+11.84be 11.27+5.19bc 23.87+2.06b 5.39+2.06b
F2 95.52+9.72he 7.64+2.47bc 31.13+1.77ab 12.64+1.77ab
2022 F3 188.92+10.28a 66.74+3.19a 39.80+7.51a 21.32+7.51a
F4 113.59+1.12b 20.94+1.44b 26.19+1.42ab 7.71+1.42ab
F5 86.90+11.46¢ 1.17£0.05¢ 27.90+4.12ab 9.42+4.12ab
CK 139.25+5.22b
F1 161.87+20.74b 16.75+3.54h 33.78+0.64h 3.51+0.64b
F2 167.15+10.01b 20.66+4.84h 33.77+1.03b 3.50+1.03b
2023 F3 160.23+17.67h 15.54+4.68h 33.67+0.08b 3.40+0.08b
F4 209.60+7.49a 52.11+9.61a 43.67+3.16a 13.40+3.16a
F5 177.95+16.20ab 29.67+5.12ab 31.20+0.58h 0.93+0.58b
% Factor F{E F value
Y 79.55* " 1.07NS 59.62" 14.62**
N 832" " 6.33%" 6.88" " 6.88" "
YxN 7.99" " 8.52" " 7.50" " 7.50" "
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