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Abstract To investigate the effect of foliar spraying of a new humic acid on yield and quality of millet.
Experiments were conducted by taking pure water as the control (NC) , and three gradients of low
concentration (0. 75 L/hm?, 600 x liquid, LC), medium concentration (3. 75 L/hm?, 120 x liquid, MC), and high
concentration (7.50 L/hm?, 60 x liquid, HC) were set up. They were sprayed on the foliar surface of the grain
during the filling period. The effects of spraying new humic acid on millet yield and grain quality during the
filling period were analyzed by measuring yield, spike traits, and several indexes such as protein, amino

acids, fat, carbohydrates, straight-chain starch, yellow pigment, total flavonoids, polyphenols. Changes
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in the yield and nutritional quality were determined. The results showed that: 1) The foliar spraying of new
humic acid during the irrigation period increased the yield through increasing the weight of thousand grain
weight, and the effect of yield increase was HC>MC>LC>NC. Compared with spraying with water, the
middle and high concentration treatments were able to increase the yield by 18.5% and 19.4%,
respectively, and the optimal concentration of the yield increase ranged from 60 to 120 times. 2) Spraying
new humic acid during the irrigation period improved the quality of millet, and it increased the contents of
protein, amino acid, yellow pigment and polyphenol. 3) The quality indexes of grains under different
treatments were comprehensively analyzed by principal component analysis. The ranking of total score in
descending order was MC>LC>HC>NC, and the medium concentration (3.75 L/hm?, 120 x liquid, MC)
treatment had the best effect on quality improvement. In conclusion, the foliar spraying of novel humic acids

could enhance the yield and improve the quality of millet, and the medium concentration treatment is

optimal.
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Table 1 New humic acid fertilizers dosage and concentration

% & Hfr
Ingredient Content Unit
J&5 HE 2 Humic acid 2.0 g/L
Z HWE Amino acids 7.41 mg/g
B Total N 0.3 g/L
P,0. 1.8 g/L
KO, 2.6 g/L
Fe 126 mg/L
Mn 970.7 mg/L
Cu 60. 72 mg/L
Mg 4701 mg/L
Zn 0.699 1 mg/L
Mo 8 154 mg/L
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KR R e LR R B, A
W% it K -, 43 0 Sk e T K ONCO 0Ot B AIG ik B
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120X ,MC), @ ¥ ¥ (7.50 L/hm?, 60X ,HC) , A&
FH o DL 3% 2, 3 438 7 VEE 2R 40 100 I B9 O DRI e f i i
RS T 20224F 5 H 19 H#&F,9 A 30 H YK, H Al
AR — 3%, BABUEAKF IR 3R ES It
124 /X, /NX T AL 30 m*(6 m X 5 m) .,
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Table 2 Foliar spray fertilizer dosage and concentration

b # feA& A &/ (L/hm®)  H B A% 4K

Treatment Fertilizer usage Dilution factor
NC 0
LC 0.75 600
MC 3.75 120
HC 7.50 60

T NC, A R 7K s LC L ARMKEE s MC, Hrk B S HC, 5
g, TE.

Note: NC, control sprayed water; LC, low concentration;
MC, medium concentration; HC, high concentration.

The same below.
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Table 3 The millet yield and spike traits

b ¥ PR/ (X 10° kg/hm®) K /em

HML/mm P /g TR E /g

Treatment Yield Panicle length ~ Panicle coarse Panicle weight 1 000 grain weight
NC 43.2+4.1b 21.72+0.17a 27.85£0.96b  19.12+0.18b 2.864+0.12b
LC 46.3+0.6 ab 20.024+1.67a 30.94+£0.79ab 21.22+0.48 a 3.0840.10 a
MC 51.3+0.8 a 20.994+0.02a 32.85£0.99a 21.88+0.31 a 3.0940.11 a
HC 51.7+1.1a 20.674+0.86a 31.38£0.80ab 21.64+0.46 a 3.0940.15 a

LE < IR 10 B0 A 7] 2 B R 2 57 35 (P<<0. 05) s Rl F B R oR 22 AN L 3 (P=>0. 05) 0 NI

Note: Within the same column, different letters represent significant differences (P<<0. 05), while the same letters represent

no significant differences (P=>0. 05). The same below.
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Fig.1 Changes in quality indexes of millet treated with different concentrations of humic acid
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Fig. 2 Correlation analysis of humic acid and 22 quality and functional substance indexes
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Table 4 Total variance interpretation

) 4 R fEL P M A - 7 Al
%4y Initial eigenvalue Extract the load sum of squares
Ingredient Mt TEAE T BH/% Mt UEAR 4 S/ %
Total Proportion of variance ~ Account Total Proportion of variance ~ Account
PC, 18. 365 83.477 83.477 18. 365 83.477 83.477
PC, 3. 141 14.279 97.756 3.141 14.279 97.756
PC, 0.494 2.244 100. 000
RS R REM ST PR 7 i R BT TR B, S 2 3 i F R A HL Uk
Table 5 Analysis of principal component of millet quality B TS F R R 2 MR s AT T B S
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Lo 1200901 0 664380 1950982 9 B B A R 2 & i (P<<0.05) . XIFRAZ BT
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