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Table 1 Physical-chemical properties of experiment field

o, 2% /(g kg D) AW/ (mg-kg D HME/(mg-kg D AR/ (g ke D H A/ (mgrke D
Place Total nitrogen Available phosphorus  Available potassium Organic matter P Available nitrogen
]Y_I;“m 0. 67 5.49 86.17 8. 64 8.72 60. 25

equ

2 BRAEEMAE
Table 2 Fertilizer rates under different treatments

ENGE s R/ (kg « hm ™ %)

Different treatment Fertilizer rate

XA CK 0

A HUIE Organic fertilizer(Y)

R % Urea (N)

A NE Compound fertilizer(F)

A= B Biological fertilizer(])

HANE -+ HUE Compound+ Organic fertilizer (F+Y)
HHUE+ £ IE Organic+ Biological fertilizer(Y+])
R % + A HUIE Urea+ Organic fertilizer(N+Y)

ZA N A AW B Compound+ Biological fertilizer(F+J)
JRZ+H AN Ureat Compound fertilizer(N+F)

JR %+ E L Urea+ Biological fertilizer(N+])

3x 10"

187.54+1.5x10*
1.5X10"+750
75-+1.5X10"
187. 54750
75+187.5

75+750

1.3.2 FHE7F WA/ XA, H
BY T BY R BT A BE R e A 2D A% SR JE R BT
FRFRLEKEART 14 % LR AT R i R A7 0 57
B M #FkE 7= (Grain yield,GY),

1.3.3 Ram&z BEFARUGRE  FRL &K
TR 14 % LU LB 200 g FPRLHEAT B S A A

FHA H 2L E ECI 5 kR 2R 1 BT i,
J&i & &= (Protein content, PC) = ¥ ¥ & & & X
6.25,

1.3.4 #EAE FHRTH Ca.Fe fl Mg 7 &
R T WU 0 D6 O BE T ik R AT I 5E , Fe i IR
GB5009. 90 ¥EFT 22 , Ca # I GB5009. 92 ¥E47
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W 5E Mg 4% H8 GB5009. 241 #4752 .
1.3.5  H4ERAH BETRHR N EEER & &
(Amylose content, AC) 3R F AU K 43 )t o6 B 1t
W HE B8 DB/ T2265 brif A7 5
1.3.6 #&a.HEka BEHEENSEGla
din content,Gli) :# 0. 2 g Bi KB M T 10 mL &
DEPIMA 700 28 2 mL, 3% 2) )5 & O Hl
5000 r » min ' B> 10 min, B _E iR E A WL
Erh L ER 3G AIF RIERLARE R T L H, SO, —
H, O, #E M i H @kl & .

228 M & & (Gluten content, Glw) : 5% F i
A 0.2% NaOH 2 mL, #4515 & L HL 5 000
remin 'L 10 ming K EE RS LA
3 W, AIF R, H, SO, — H, 0, e ikt
A
1.4 HiE4hE

A Excel 2010 X} 8650 P8 #1735 3, F DPS
9. 50 GEITHARAM X EE HEAT 7 22 93BT R SPSS 20
GRS BE AT A 3BT L 32 o3 B AR
2530t R Origin 2021 BAFHATEE 9347

2 HREAMN

2.1 BIRARXNMEFEKZENEI

2.1.1 BETAHREG#RE HELIALUEMN. ETF
P, UL F+Y k&K, P, K 28 55
pmol » m % « s 'L BN CK 30 36. 54 %, I i
FE T HABARE; LI Y+ A FAK, H oy 20, 57
es L YT A E X CK 25 R
35 A Re A HLAC 55 AR W v A TG P A A —
OECEIR (IS AR e TG L7/} N i i e
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PLY+J A F AR {64 3 543. 44 kg « hm 7, B
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A [F AL # Different treatments
ATENG By OR 28 5 3 (P <20, 05) . T Al
The different lowercase letters indicate a significant differ-
ence(P<C0. 05) ,the same below
1 FAELEHEXEGER
Fig.1 Effects of different treatments

on net photosynthetic rate
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Fig.3 Effects of different treatments on quality index
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Ca & 2 # & 2 A0 ¢, {5 70 3 — 0. 66 Al
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AHEFRTE 11 A AS [ it I8 7 =X Ak B R 24T 32 0 4
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0.010 ) T 6
_ be de be be @ . b be cd GY | 0.17 -0.24 0.095-0.060 0.035 -0.18 -0.029 GY . -
§ 0.008 - == £ === e Pn|0.11 -0.28 0.14 -0.15 0.033-0.0970.013 0.82 Pn
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< 0.006]
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S 0.004 [
@ o % A BIAR 1R 5 YK A 2R R B % 5
0.002 -
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0 T EE Z i" = i" = % levels, respectively -
zZ >~ oz =z B 5 R[EHE4RE#HE K
R A Ak 2 , ation analvsis of di ,
. Different treatments Fig. 5 Correlation analysis of different indexes
§ r £3 BNERSWRBEE
=
8 30 b _a_ _a__ d cd Table 3  Eigenvalues of each
[ ]e f D
= )5 g h principal component
'}40 VLA FFHE{H Initial eigenvalues
c 20F 4 s g N g
@ ColBY OWMER JrkmE/% BII2TORE/ %
= -omE Eigen Variance Cumulative variance
i 15 values contribution contribution
;2 10 Il ) 1 2.811 31.238 31. 238
TR R Z =T M
zZ = oz g5 O 2 1.946 21. 628 52. 866
A7) 4k 2 - :
0.12 Different treatments 3 1.665 18.499 71.365
2y ¢ 4 1 1.257 13.970 85. 335
- | = £ o cd e
g 0-10 h =& 2T 5 0. 522 5. 803 91.138
‘a =
s 0.08F 6 0.274 3.040 94.178
on
= 0.06 7 0. 245 2.722 96. 900
X
ﬂlﬁ{ 0.04 8 0. 157 1. 748 98. 648
%ﬂ 0.02F 9 0.122 1.352 100. 000
0 T4 EIMEREINERSPHMNEE
TR REEZ T M
Z >~z noo5=O Table 4 Weighted coefficients of every index
. A [ b in four principal components
Different treatments
= o .
4 Xﬁﬂi@ﬂ‘]%{%i%@% Pk F 4> Principal component
Character 1 9 3 1
Fig. 4 Effects of different treatments
I EA Gl 0.869 —0.108 —0.105 0.250

on microelements

FERIr 2 it B Y 4R AR 2 Fe Ml Mg,
Fe il Mg J& A\ fr i 259 I i o0 &R L 2 AN JBE 1
EIR AN ERARAR Z — BT LRI 2 AT LA
WHEFMB, RS EGE S N+] A
P, o 1. 654, UtBl N-+J Ab B 5 Fe Fl Mg %
DI , N i AE 7 2nT RLE i Fe 1 Mg & &
HUR:CDIIN

HHEER &= AC

—0.856 —0.141 —0.180 0.010

5 Ca 0.815 —0.139 —0.268 —0.221
B Mg —0.129 0.908 0.069  0.048
#: Fe 0.093 0.887 0.077 —0.167
FOLE MR P, —0.014 0.068 0.955 0.028
KR GY —0.072 0.056  0.937 —0.047
HEAT A PC 0.249 —0.369 0.033 0.816
AHE A Glu 0.469 —0.428 0.088 —0.702
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PILF+Y fb PR, 4 1. 788, i F+Y Ab B 5
GY 1 P, BYIA &, F+ Y Jiti IE 07 20 1T DL A 3

Glu 1 PC & Z /D& PP i T8 98 i £ 2L
iRz —.Glu 5T PC & &Y 80% , I L £ a4y
A LAbRIC N HE IR . R R GR
5) LU AE 7720 N+ Y 4b B . o 1. 598, i A
N+Y 4B S Glu 1 PC % V1A ¢, N+ Y Jii I 5
AT LUA S R BE T PC & & A, X Glu &

HEEEF GY F1 P, Ham,

A AR

ERr 4 S0 B B R AR 22 Glu FPC,

Table S Principal component score and comprehensive score under different treatments

x5 TRELEBHEIRABTIREEGRS

51543 Principal component score

LA

Trcﬁfcnts Comprehensive Rf}flﬁng
1 2 3 4 score
JRE +HAC N+ —1.424 1.654 0. 807 0. 449 0.250 b 4
AHLE+ A Y+ 0.765 1.527 —1.636 0. 495 0.315 b 2
HHLIE Y —0.636 —0.264 0.412 0. 305 —0.118d 7
JR#E+HZAE I N+F —1.311  —0.485 0.796 0. 255 —0.304 e 9
ZHEIEF 1.185 —0.309  —0.284 0. 500 0.313 b 3
JR%E N 0. 244 —2.009  —0.065 —0.538 —0.550 f 10
EHEE+HIEF+Y 1. 860 0.761 1.788 —1.061 1.061 a 1
WAL T —0.246  —0.433 0. 464 0.736 0.050 ¢ 6
RE+AHIE N+Y 0. 441 —0.542  —0.829 1.598 0.065 ¢ 5
A+ F+] —0.095 —0.013 —0.004 —0.555 —0.129 d 8
X HE CK —0.782 0.114 —1.447  —2.183 —0.954 g 11

T A /NG 5 B 7R 22 5 3835 (P<C0..05)

Note: The different lowercase letters indicate a significant difference(P<20. 05).
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F,=—0.081X, —0.143X, +0.076 X, —

0.040X, — 0.543X, + 0.227X, + 0.626 X, —
0.028X + 0. 034X,

F=0.321F, +0.259F, +0. 250 F, +
0.170F,
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Regulation Effects of Different Fertilization Ratios on Yield
and Quality in Broomcorn Millet

WANG Junjie,CHEN Ling, TIAN Xiang and QIAO Zhijun

(Center for Agricultural Genetic Resources Research,Shanxi Agricultural University/Key Laboratory of Crop
Gene Resources and Germplasm Enhancement on Loess Plateau, Ministry of Agriculture/Shanxi Key

Laboratory of Genetic Resources and Genetic Improvement of Minor Crops, Taiyuan 030031, China)

Abstract This study aims to explore the effects of different fertilization methods on the nutrient qual-
ity,edible quality and yield of broomcorn millet. The experiment used Hequ red broomcorn millet as
subject material from Hequ, Shanxi Province in 2019. Different fertilizer ratios were used,including
organic fertilizer (sheep manure) , biological bacterial fertilizer,urea and compound fertilizer. We deter-
mined the quality indicators and yield of broomcorn millet under different fertilization ratios. The re-
sults showed that different fertilizer ratios significantly influenced the yield and quality characteristics
of broomcorn millet, the combined application of compound fertilizer and organic (F+Y) significantly
increased the grain yield(GY),net photosynthetic rate(P,),calcium (Ca) and iron(Fe),and signifi-
cantly reduced the amylose content(AC). Correlation analysis showed that grain yield (GY) was sig-
nificantly positively correlation with net photosynthetic rate (P ,) of broomcorn millet, with the value
of 0. 82, magnesium (Mg) was significantly positively correlation with iron (Fe) ,with the value of
0. 68,amylase content (AC) was significantly negatively correlation with gliadin (Gli) and calcium
(Ca) ,with the value of -0. 66 and -0. 50 respectively. The results of principal component analysis
showed that each character index of broomcorn millet was divided into 4 principal components, which
represented the edible quality, nutritient quality, yield index and protein nutritient quality of broom-
corn millet respectively, The comprehensive score of compound fertilizer and organic (F+7Y) was the
highest and significantly higher than other treatments. In conclusion, the combined application of
compound fertilizer(187.5 kg » hm™°) and organic fertilizer(1. 510" kg « hm™*) is the main fertiliza-
tion method for high quality and yield in broomcorn millet.

Key words Broomcorn millet; Yield; Nutrient quality; Edible quality; Fertilization methods
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