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Effects of Nitrogen Fertilizer Application on Millet Yield and Millet Color

MA Jinfeng, DONG Xiaojie, LI Zhijiang, YU Jinhai, LI Xiangyu, SUN Guangquan,ZHENG Yalu

(Institute of Crop Resources, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China )

Abstract: To investigate the effect of different nitrogen fertilizer application rates on millet yield and millet color, in this
study, high—quality millet Longgu 25 was used as the experimental material, and a randomized block design was used. 6 nitrogen
fertilizer application rates of 0(CK), 75(T1), 150(T2), 225(T3), 300(T4), and 450(T5)kg/ha were set. The biomass and nutrient
accumulation during the critical growth period of foxtail millet, as well as the agronomic traits and yield during the mature stage
were measured. After harvest, the millet was ground for millet color identification. The results showed that the biomass of foxtail
millet plants during the jointing stage increased with the increase of nitrogen application rate, the biomass of plants during the
heading, filling, and mature stages showed a trend of first increasing and then decreasing with the increase of nitrogen application,,
reaching the maximum value at a nitrogen application rate of 300 kg/ha. The nutrient accumulation of millet plants at different
growth stages generally showed a trend of first increasing and then decreasing with the increase of nitrogen application rate. The
total nitrogen accumulation of plants reached its maximum value at a nitrogen application rate of 150-225 kg/ha. The total
phosphorus accumulation reached its maximum value at a nitrogen application rate of 150 kg/ha, and the total potassium
accumulation reached its maximum value at a nitrogen application rate of 300 kg/ha. The yield and yield related traits under
fertilization conditions were higher than those under no fertilization conditions, and the highest yield was achieved at a nitrogen
application rate of 300 kg/ha. There was no significant difference in the surface chromaticity I.", a’, and b’ values of millet under
various nitrogen fertilizer treatments. When the nitrogen application rate was 225 kg/ha, the L." value was the highest and the color
of millet was brighter. When the nitrogen fertilizer application rate was 75 kg/ha, the b" value was the highest, and millet became
more yellow. Excessive application of nitrogen fertilizer was not conducive to the formation of yellow pigment in millet. In
summary, a nitrogen fertilizer application rate of 150-300 kg/ha was beneficial for balancing high yield and high quality of millet.
The fertilizer application rate could be adjusted based on market demand to balance the relationship between yield and quality.
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Tab.1 Fresh weight and dry weight of millet plants under different nitrogen fertilizer

treatments under different growth stages g
L3 PR ff T B Fresh weight per plant Mk T i i Dry weight per plant
Treat- PATI EEE | I e8] AT EE vt I Y
ment  Jointing stage  Heading stage Filling stage Mature stage  Jointing stage Heading stage Filling stage ~ Mature stage

CK 63.924+1.69a 100.1620.59cd 108.1520.86¢c 111.43£0.50d 13.5040.58a 25.08£1.79a 35.41%2.70a 49.61£2.37b
T1 64.3942.47a 103.4240.49bc 113.204=1.26b 115.17£1.39c 13.7241.18a 26.47+1.65a 37.17+3.86a 53.192.12b
T2 65.8941.70a 106.39+2.42ab 117.73+1.24a 119.56=0.58b 13.8840.69a 26.95+£1.73a 40.90%=4.11a 54.78+1.13ab

T3 66.6742.20a 109.92+2.76a
T4 68.674+3.33a 110.59£0.47a
TS 70.084+1.24a  97.90£0.54d

121.6742.35a 123.804+0.51a 13.73+£0.34a 27.764-0.94a 43.63+2.16a 61.444-1.82a
121.924+1.24a 124.414+0.78a 13.97£0.57a 29.544+1.57a 43.73£0.74a 61.62+1.76a
108.6840.75¢  107.89+2.25d 14.22+£0.35a 24.934+1.18a 36.80+1.36a 54.98+2.79ab

T - R — 3 R /NG 3R b B ] 25 53 8 25 (P<<0.05) . F 3R,

Note: The different lowercase letters in the same line meant significant difference among treatments(P<C0.05). The same as below.
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Fig.1 Total nitrogen accumulation of aboveground millet
plants under different nitrogen fertilizer treatments
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Fig.2 Total phosphorus accumulation of aboveground
millet plants under different nitrogen fertilizer treatments
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Fig.3 Total potassium accumulation of aboveground
millet plants under different nitrogen fertilizer treatments
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Tab.2 Changes in millet yield and yield-related traits under different nitrogen fertilizer treatments

A — R

b N R R T A T it . - -1 /d
Ak 3R bR /om B fom EF'fﬁﬂi/g EF"f .*ifﬁ.ﬂi/g ﬂ"*ﬁﬁm_/g 4t/ (kg/hm?) FE/d ‘/Tﬁﬁiﬁ/
Treat- . . Weight per Grain weight 1000-grain . Growth dura-
ment Plant height ~ Panicle length anic] - banicl w 'Vhr Yield Emergence- tion
e panicle per panicle eig Heading o
CK 187.13£1.05b  21.86+0.44a 22.294+1.53b  18.644+1.31b  3.1940.02c 4 700.02£166.66b 58.33+0.33e 122.0040.58d
T1 187.27£3.59b  22.73+£0.77a 23.4942.00ab 19.524+2.06ab 3.334-0.05b 5 233.36+169.15ab 58.67+0.33de 123.004-0.58cd
T2 186.80£0.72b 22.6740.57a 24.57==1.28ab 20.23%=1.05ab 3.3920.0lab 5 300.03=£160.73ab 59.332£0.33cd 124.00=0.58bc
T3 189.47x1.48b 22.53%£0.41la 25.0640.25ab 20.9340.45ab 3.41£0.0la 5491.69320.27a 60.002=0.00c 124.33==0.33bc
T4 189.60x=1.27ab 22.67E£1.29a 26.6240.30a 22.8640.39a 3.43£0.0la 5541.692202.25a 61.672=0.33b 125.00==0.00b
T5 195.40%1.97a 22.47£0.44a 24.6740.15ab 20.6240.23ab 3.37£0.0lab 5416.692-169.15a 63.334+0.33a 126.672=0.33a
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Fig.4 Changesin L*, a*, and b* values of millet under different nitrogen fertilizer treatments
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