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Abstract

In order to screen excellent proso millet germplasm resources and breed new varieties of proso
millet with high yield and good quality, correlation analysis, principal component analysis and
cluster analysis were used to comprehensively analyze the relationship of the heading date and
yield traits of 91 proso millet germplasm resources in Chengde area. The results showed that the
variation coefficient of grain weight per panicle was the highest (84.4%), and that of grain weight
per panicle was the lowest (37.5%). In correlation analysis, heading date was positively correlated
with single panicle weight, but not with grain weight per panicle, but negatively correlated with
1000-grain weight. Principal component analysis simplified the four traits into three factors, and
the cumulative contribution rate reached 92.439%. Cluster analysis showed that 91 proso millet
germplasm resources were divided into two groups at genetic distance 10.0, and the first group
was divided into three groups at genetic distance 5.0. The results showed that the comprehensive
yield of proso millet was higher in the range of 64 d to 67 d heading date.
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BE¥-(Panicum miliaceum L)ERAFIRIE—FEFERRBFMED, IR, B, BE, BT
HE R ZAEY, 2RETMXESREEYc—, BAEEHE. 5. WIUESR A K
oty MG ARSI RSB, BRI, WA R W ORI A,
FEAE IR B ERR A AEY), RN R E TR R X EER AR, £ E 2Rk A
st AT R [2]. BE TR A Cu Y, FOBERCEM, TV ERIVE, fE CHEMEA T
PR RIEOL N, EARIR T LLEAT IR PG EAEH o BET W m Bl LURBRGE PR X 4, 7ERESeHbis, HRiE
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Va4 s AGTAAGTT, B IR m i E SRR 254 F (4] BEPEBE Il 7e in )5 KD B R AP,
FVERAS, —MA T 2K BRI R W a M TOARTEBE 7 oRRLE IR/, REREOR, & R B T
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WA BT RO SR E K SRR SR PR, A B T8 I E A AR o TR E IR T T R s T AESR
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MR IR Z AR R [6]. R Yo RV R i NG, R — A AR K E Bl
MOERAT, BRI BORXS IR K MR IR EDR R 2 R 7], HREHITE R AN A Kl AR 2 B
B, RN R AP I A K B R BRI I, AN e TR R R, I R e T RN R
FIE, X XHED RIS AR R B RGN o DR G 7™ K 28 AR ) R 25 AR AR R 36, AR & LR AR #
BEF L R EMS]. RIEMIFEMWREE R PR E, PRRE, TREX =R 2R, Hrpp
Tl F 2 e e B (R A B T EERR[9]

BEF & — PN R ARIEY), 2R —EEASENTIER, SO AT E BRIz T i s T3
CEREREED. BT, REXE RO T EEERAERRRESE . BEKRARSIT. HEk
PR M5« Hu Z5[101FFH & T 181X 51905 38 3 BE T B R A4 KA HEAT S DR LA, SRR i 45
SR 5 BE A R M3 SRR — B Liu Z5[11]RIH 67 A~ SSR FRic %K H H E ¥ 88 473 45 Fl Rl A X il
BT AL Z R 0T, SR BIRETH 2 FAR IR I SRR gL AR, SRR 179 ANSEA1 IR,
BAE LR AT BRI W Fh o 4 DNERE,  HogE 2R SR A % V)M O¢ . Hunt Z8[ 1270 16 4>
SSR A it % BRIV KR (17 98 47 BEF A KA EAT 180 4% Z R VE S MO B R 70 By, RIIEA% RIS 5 2R 45 i
DEUR IR ER oy A — 3. b I BE TR BRI 2 B S AR S M FUAEAE — N BN IR AR ), B BE T
P TR IR 23 B S SRS AR DG M 5, G R AN [ X ek [a] R = BB )R o AT I, PSR B EAE B A
L IO 5 b S DA EL R KA, 0 B B BE T S AR IR S R R 2, T AR B T
PR B BRI e O EEMEA, H RN T AR 5 = BRI A SR A,
FEERTIKAG . N5 EBRAEY, (AN T S BE T A AR A 5 7= B T B 5% 75 T R 7838 A R/

JEEF AR SR B A R i I SRR, AN TN AR X 91 473 BE AR S e i B U
HHFEHA S 7 PR AT A OG0 AT, B0 TR SO BRI T 7= S T BRI, Ay B Jo % YR 61 i e
MR RS BRI, AT A5 1 v v it o 1 G L BE - el T B AR

2. MRS EE
2.1. SEEMRSHE

PERBET PR BLEL 91 13, Y5k B TR R HL X 4 SR . A0 00 7 VAT b 48 AR Al vl ek B S s
S AT, RIEAR A, HiFAFE, R0 X AE FE RV B 466.3 mm~579.1 mm 7547, PSR 3°C~17C,
4 H BRI #2850 h~2950 h, R 2300°C~3400°C, TCFEH] 100 d~140 d. 2021 £ 5 H 15 H#&H 91
PrBETF b, 4780 30 em, WK AL,

22. ARFE

22.1. WRBESE

IRAE (RPN SR RR AR bR vtE) , R H (A A= iR 25 & 17 =, X 5 #RIA—
AR BE - HEAT T IR REE ., RUBORIE. TRIEASEHRARIONE . [FIRS, XHRIE X P R BE Tk AT 4y
LSUCE] . AR SG F A X 50% LA b R R R b A R R R, R A BE TR R R BT
D, RN O BE T ORI R SRR E R, TR AN BE IR RLEEAT R 25 R KT I,
H 1000 Rt TARE, HE 3K, BCFHMHE.
2.2.2. BREAXGT

FIF Excel 2010 X4y, s, BN E. TR E 4 FHRHET 4. XA SPSS 26.0 #4174
KT FRAT AT RIS AT 91 4y BEFRR SR AR AR . SRR ER ., RURR ATk

DOI: 10.12677/hjas.2022.129123 872 Lol


https://doi.org/10.12677/hjas.2022.129123

S %

4 NRRIME . A PEIME . RR R LR RBCRRI DR REE, ZRABAE 0%~10%
MR AR FERAR, 225 R AT 10%~20% KA FARRE P, AR5 R AAE 20% S UL B AR R BTy o AR
RS BT AR A £ AR S R A, AR SR 2R W 0 Bt )V A 5

2.2.3. HEXMSHTE

FOGME S Hr B TR 2 IR I R R, PR MORIBAE T, 4R EATTRIAE OG5 ) FIAH 5C BE (1)
— MG Tk AHORE — MM DS R A r MESRE R, A S RE r 4O E B R (EEAE DI, 3%
AR i (B R B A DR R, R U/ 13]

2.2.4. ERSSHE

TR TR M I 2 e G ik, B B AR, 7R R BRI IR R S B AR
EER b, B2 BRI ELECR, KA RS B8 B AR IR LA . RAa AR
MLREE BB A T Ik, B —MBONEENZ A ES 7k, FEKYE R0 DTk 2Rk E %
TRbRIORUE, Sk T NANE, FHEMORW. A, AEJoe i, &40 m B a 3osRE14]. @
WIN, BERGFEERT 1, HEWT7ZTTRE KT 85%INF, 5t Al DU FH - I 32 5oy I 77 R &
AN AR B KR A EEAR B [15].

2.2.5. BESE

BB RAACRFEAR T (BRI e —i, I LUK FPRHEREAT 20 AR . & R BEI2 I8 b ol il
R —, H AR AL T RIA RS, 8 R 2806 G [ 5 4 5 KA ERAS [R] S TR 5 ) 5=
B KA 16].

3. ERESH
3.1. MBS EEMRENRE S S

B Z R R Z R R IR &R, R HhER AR AE YR AL (S BN 17]. 81 2 FErE 2 A it
5 3E B SR A E S, ARSI 2R s, H X AT 1038 M A e o PSR BRI 1 3 A% 22 M
PR A B R EEAE, DR, RS ZE AT A OG0, nT DA RTH AR SR, N A R LAEIR L E
BHEME R . WX B8 2R RRNEIE T, BRIk B AR R B R R AR T B
fii[18].

O1 oy BEF-Fl ot B U A4l AR 5 7= B MR 78 57 RECH /D BRI : AU < Al < THE <
HRERIE, PR R KRB KT 30%, FEmtR T TRCE AR SR R, AR RIREEN 7.095, R
PN 1.486 g, Hih B EL N 3.274 g, B IF0N 0.132 go BRI PN 0.303 g, Hirhf BN 1.432 g,
BHEN 0.020 go TRLE FH1H 2.259 g, H TR EH /NN 0.305 g, TR ER KN 7.400 g (£ 1). MFTE
A mT DUE = VR A AREZE . AR 55 RECUAAAERCR AR 7

3.2. SRS EMREEX ST

A TR Pearson HH K R 91 4 A [F) it ol BE 1 S A 0) 5 7 MR 2 TRV RO AH SR 1 o B 7 i B 400
L= R A SR A DG 1 rh AR S AR A DG RO 0.147, RIEARSS: MRS AR E A OC RECH
0.001, ZILMARSCHEIEF /N, A S TR E ARG REON-0.057, RFAAHG, REEE RN E, T
RLEE ARG REOCH 0.673. 0.273, RMRFWIEMIG: SR ES TR EMKRECH 0357, LR IEM
K(E 1),
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FRPEIRE P ORISR IEMDE, ORI, UL RIS LA G RE B RGE,  B b i U o
GOHICHRE LR . AR 5 P S IR A oG, SRR E AR, BT RIE RO, FARE S R
., TORCEL R RS, BN S TR R R 2 IR AR (A 1)

Table 1. Main parameters of heading date and yield traits of 91 millet germplasm resources

1.9 EFHRERIEBAS RN EESH

=N} H/ME FHIME A iR R FrifEZ A R A
A/ 75 49 62 26 13 0.209
HfEHE/g 3.274 0.132 1.486 3.142 0.558 0.375
AR E /g 1.432 0.020 0.303 1.412 0.256 0.844
THiE/g 7.400 0.305 2.259 7.095 1.119 0.526
1
A 0.8
0.6
0.4
L *
i - 0.2
-0
A B
Thi s & *x

HhFEHA HRHE BN TR
#p <= 0.05 **p <= 0.01 ***p <= 0.001

Figure 1. Correlative heat map of single panicle weight, grain weight per panicle and 1000-grain weight

1. BFEE, PIENE. TRERXMERE

3.3. SRR ER S S

1ZH SPSS 26.0 ARG A LS X 91 4 BE T 5T B IR I AU 5 7= S R B 2 Lo b AT 4
IR, B/ 3 AT BTk N 92.439%, (HEE(E BN EERERTHA TR EE 2).
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51 ERFEE 1.913, TIEREE 47.815%, Hfarm G SR . SplEE . TORCE, RAE ) &
fH5 14 0.814. 0.889. 0.640 (¥ 2). X =AMERFESIEYFBH K HEEATFER:
F1=0.642% X, +0.620% X, +0.445% X, +0.073% X, (1)
552 FMARHEE 1.051, TTBRE 25.298%, #ATH e M HERA B, RHERSEER 0.946; MK
PR FZE S EYAE K A G 2). HEETTREAN:
F2=-0.045% X, +0.187* X, —0.347* X, +0.918* X, ()

YR RN G AT 5 & BE F RIS B 150, REUEEA 1S4 Al A BE it S LA VE A Va1
LETE 65 d~75 d.

Table 2. Principal component analysis of heading date and yield traits

2. HIEHS A EMIRIER S S

PR ¥ 1 ¥ 2 ¥ 3
Elignet 0.030 0.946
R 0.841 0.256
R 0.889 0.021
T 0.640 -0.309
FHIEME 1.913 1.051 0.734
TR E/% 47815 25.298 17.853
Rt TR/ % 47815 74.098 92.439

3.4. TSRS BRI LS

FIF SPSS BAEXF 91 43 2 AR A Hhy X BE i o B2 U5 A F A0 5 7= B IR O R SR A0 #r . DA IRR AR
EERBLIER, BETTERHRGEKE, SR RAEREIEE 10.0 4% 91 M EEFMBEIES N 2
MNIEAEE 2).

55 1R P R UEAL B B 5.0 A0 SURT 43 3 ANSREE, 38 T (DISHF AR A 0190 3 2248 P fE 57 d~60
d, HFHE 0.942 g~1.644 g, HFEFIE 0.153 g~0.380 g, THiE 1.400 g~2.200 g (151 3). 2 I (ADJSEER
FEIATE B A LE 71 d~73 d, HAFEEE 1.066 g~1.450 g, HA#RIE 0.150 g~0.190 g, T-RiE 1.320 g~1.600
g (4 3)o 55 T (L) S RE (1 e R V10 BBl 3 B4 R 7E 64 d~67 d, FARHER 1.205 g~1.920 g, #LREKI E 0.148 g~0.503
g, TR 1.710 g~2.910 g (& 3).

55 RBE AR ) R AR P TE 48 d~51 d, HAREEE 0.804 g~1.504 g, HLRHFIEE 0.129 g~0.430 g,
T-hidE 2.200 g~2.850 g (& 3).

CRethAE] . PRARE ., PARIORIE . TORLE BRSO, HEEHITE 64 d~67 d VB NI LE G R
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Figure 2. Cluster map of 91 millet germplasm resources
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Figure 3. Distribution range of heading date and yield traits of each group
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il P DR D 5 AT P T SR A B AL T 5[ 190 ANBIF T LA 91 3 7R A [X 1) BE 7 AR SRR b T B S A R,
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MR AFERIBR . S5 REET 10%0F, 158 BT i fh o 22 JE A RHA G 122 2 57 [20]. ABFFAH)
91 f3 BE R VS IR 10 77 B MR A8 53 RBUTE 37.5%~84.4%, 7B 57 REI KT 30%, LW 91 438 TR ¥
VR RAERBRIZE R, FIFBRIRFE 20, IR E R R i BE TP SRR T A RIS

KRR 5 = B R A DCHERF AU 2D, 307 SRR P B A B E s B 5 7 MR (0 A DG 1
AT AR S AR RO OC, SRR E A OGN, 5 TRE B AAAEOC. b AR S AR
SIEARDC, 5 EAE S MEAR /N5 0 43 SRR A DGR T 4518 — 8 SRR 5 TR 5 A DG A i
R O STk P AR S RS A S E RO A M G A — B, TTRE ST T E D B O A
k.
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