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Abstract: In this study, in order to comprehensively evaluate 92 millet germplasm resources, 13 main agronomic traits
such as spike weight, spikelet number, grains per spikelet were selected. The millet germplasm resources were
comprehensively evaluated using methods such as coefficient of variation, genetic diversity index, cluster analysis. The results
showed that the genetic diversity index of 13 main agronomic traits were all above 1.90, The coefficient of variation ranged
from 11.79% to 37.75%, There was a correlation among the main agronomic traits of different millet germplasm resources.
The spike weight was extremely significantly positively correlated with the spikelet number, grains per spikelet, the grain

weight per spike, the length and width of the top second leaves, the length and thickness of the stem, the length and thickness
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of the main spike, the number of nodes in the main spike, and the one thousand grain weight. It is also significantly positively
correlated with the one thousand grain weight. The grain weight per spike was extremely significantly positively correlated with
the spike weight, the spikelet number, the grains per spikelet, the width of top second leaves, the length and thickness of the
stem, the length and thickness of the main spike, the number of nodes in the main spike, and the one thousand grain weight,
and significantly positively correlated with top second leaf length. Cluster analysis showed that 94 materials were divided into 6
groups, among them, the grain weight per spike and one thousand grain weight of Group I(7) and Group V(17) were
significantly higher than those of other groups. They could be used as introduction of high—yield varieties or parental materials
for hybrid breeding of high—yield millet. Principal component analysis focused 13 agronomic traits on 4 principal components
with a cumulative contribution rate of 76.165% , among them, the first principal component was closely related to spike weight
and grain weight per spike, with a contribution rate of 37.401%. The second, third, and fourth principal components were
related to the ecological construction of millet. In summary, 94 millet germplasm resources had significant potential for

variation. The comprehensive evaluation showed that 0412-1-2-1, Shanxibai, Lianggu, Dahongpao, lLaohuwei, 2055fu,

Xifuxiao(Yu county), 8311, Esiniu, and Xiaozhuyeqing could be used as excellent parental materials for breeding.
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B F (Setariaitalica(L.) Beaun) X F3E , %
AR EY . HEAG WU K5 R L
B CE IR S AR L BRIE AR A A R AR Y
L AR T RIER e, FN R,
JE Sk A AR 38 2 5 R L A Y A AR
Bl o 35 JUAE FRE A B AR By AR AR
29150 5 hm™, #EA 212005 , REXK KA TH
Tl B RO BTl AR R D B L BRI 2R
R Ry A TR T RERA
HHEh I 2 7Pk & R B T e

AR K, 25 & R AL T A F R 2 R
TREFQMR T, BEBEXFF 2941 %
R PR %5 5 F1 36 XF SSRERICHF K B, & T4
PEAR 0 7 1 358 1% 22 FF Pk 4 B i BT a PR OIR B
IG5 B0 G At 1% J A AY b i e RS | i G R
BUA B 4 R[] 45 T A se Fh o i 5 E 2R S
YRR FE A7 A0 O VAT |1 IH 43 B, 45 A R R ALY
FACFP R S I AR Z A B EAR, &
T 2 BOR B BRORE BT 5 5 PR B BT B 2 (] AF TR A
FOEAH G, 5 AR R TR T fE R AR ORL 5 J% A b
PR R R E A SE IS . HRiE s SN Bk 15
FIHE 4 P 24 38 ARAS M B 41 A 38 & BE IR A1 R, X
AT R B BE UE By LB f0 3R 20 i RO BR LR
o TR ZEORL R R A BB T A RN
ik 8 N FE AR L MAR AT T AL A R A O
FIRL A J A, A B PR Joi 0 R AR B B 8 S AR AR
B, MR R ELBEVE By S R S R AR,
FHE T SR FH AR 56 2 BT R 8 DG B R A 2 BT
R 15 A4 i MY 7 B A OC 1Y R 2 R AT
AT AR R A 7 8 R iR K2

TORLB i AR R B el o ) R A
SR FH 2R 26 23 A 418 212 43 Bk DY 45 - 3t 75 it Aol b Jo 5%
oy 9 3AS B, R S At 15 A PEAR I 8 9
AR, R TTERR S 89.26% o M AR R
F 85 53 B 48 9 AR A D 34 E i, Rt
TR R 73.90 %0 , LBk PY 45 5 Hu J7 i o b S B R
IyON T 2 2EHE . AR R TOBT IR E OB A AR Y
L b A4 R}, Wi R T (I8 R A 5 R R, O X
HEAT RN AT, AR T 5w i R
AT B an B

AR B 5T SO 45 b A T2 R A AR A 5 R 3
94 1y , 38 2 3 PR ) 25 5E T 0RO AR AR Y g
e ZRENEREAT 0 B IR T AR K i Fp 2 1
il M A2 PR A RS R DL R R
PR Z 8] B 56 &, 5 A8 9 4% 18 il Bl ik 7 4 1t 2
wE%.

1 AR 7

1.1 I8 MR

T 00 Hb 15 A T b AR 5K 4K T Al B 2 B 3
TR 5 H b (40°40'N, 114°55'E) o Z L X i3k N
646 m, J& ik 4 ARl PR 2 KU AR B K &
409 mm, LW M 110~140 d. K56 b b 357 B¢
I 15
1.2 RIEH A

A1 MR Ry 5k 58 1T Ak B2 B AR AE SN 4
EWEIL 94 A F R BT WE R s T IRES F £
PR X S AP S B . S R g5 i 5T 44 B SOk TR
UL 1 .



D7 A R T S S AT RIR IS ST AR TR SR IR T B LR ER AT A

F1 HilHWHUABETFRM
Tab.1 94 millet varieties tested

%45 il J5 44 ik K V5 %5 Tl It 44 oK U i Tl I 44 K U5 b
No. Genotypes Sources No. Genotypes Sources No. Genotypes Sources
1 JEHAE RPN G] 33 Y EES b B 5 65 205542 ALk R O
2 i3k bk R O 34 EHETDR LSk R b 66 R mALsk R b
3 Fr 3k WALk KR N 35 L7 WALk RN 67 FEik 5 T4k R
4 — B ALk R b 36 S F WALk E 68 TH 1S WA Z T
5 KREBKE bk R 0 37 A I b 7R 69 INEHE WLskxE A
6 RYEESS ] 6T B 38 56 K/NE MR A S 48| 70 +HA MBS 4|
7 LIV RLIR WALk R H 39 T T mALskE b 71 BEAE N4 Lk R O
8 14k 44 ALk R H 40 TR WALk R 1 72 kI 3% WLk xE A
9 RETH Ll g g 41 Tl WAk L 73 K55 MBS |
10 INF 45 WALk R A 42 Fr 3k # sk R b 74 K65 sk R b
11 44T ALk RN 43 — M5 At 4 PR 75 K47 105 WLk RN
12 EIR R maLikE A 44 EWH ALk ER O 76 KT 135 ALk KR O
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26 HRIEA | 58 R =S LR 90 K4 215 ALk R b
27 FARGIE sk E A 59 KA 11 I (2 91 K8328 52 T R U
28 KA WALk K 1 60 21 1L VS %3 BH 92 Hih55 117G K5
29 Kk mbsk xR A 61 8311 kR O 93 K IF] 40 IINEPNE
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Tab.2 Analysis of genetic diversity of 13 quantitative traits of millet germplasm resources

PR T fR/ME RRME P i 22 e 2z EF SV UL AR CR R
Trait Average Min. Max. SD Range CvV Genetic diversity index
SWP/g 23.46 8.33 48.67 8.32 40.33 35.65 2.05
YE/4~ 91.21 45.50 172.00 18.99 126.50 20.93 1.94
GNY/1 92.60 41.33 189.67 32.10 148.33 34.85 1.99
KWP/g 17.98 5.67 39.00 6.75 33.33 37.75 2.02
TSLL/cm 45.88 24.00 65.00 5.77 41.00 12.65 1.94
TSLW/cm 2.76 1.87 3.40 0.33 1.53 12.14 2.05
NLS/cm 27.13 14.00 47.00 7.67 33.00 28.42 2.00
LS/cm 113.28 61.67 147.33 17.21 85.67 15.27 2.05
DS/cm 0.74 0.53 0.93 0.09 0.40 12.73 2.06
MPL/cm 27.51 16.67 49.33 5.63 32.67 20.58 2.00
DMP/cm 2.17 1.53 3.17 0.32 1.63 14.65 2.04
NNMS/H5 10.58 7.33 15.00 1.33 7.67 12.67 2.01
TGW/g 3.41 2.20 4.38 0.40 2.18 11.79 2.09

TE:SWP. R i YE BB H; GNY . B AR R KW P OB it 5 TSLL. AR — i TSLW . ) 58 NLS RIS LS. 2255745 DS,
ZEFFRL; MPL. F 8K ; DMP. F B0 NNMS. Y 8G TCGW. TR . TR,

Note: SWP. Spike weight; YE. Spikelet number; GNY. Grains per spikelett; KWP. Grain weight per spike; TSLL. Top second leaf
length; TSLW. Top second leafl width; NLS. Neck length of spike; LS. Length of stem; DS. Thickness of stem; MPL. Main spike length;

DMP. Main stem thickness; NNMS. Node numbers of main stem; TGW. One thousand grain weight. The same as below .
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Tab.3 Correlation analysis of main agronomic traits

PER I FEEL  Correlation coefficient

Trait SWP YE GNY KWP TSLL. TSLW NLS LS DS MPL DMP NNMS TGW
SWP 1

YE 0.593" 1

GNY 0.740"  0.227" 1

KWP 0.977"  0.572™ 0.753" 1

TSLL 0.283" 0.172 0.029 0.256" 1

TSLW 0.406"  0.265" 0.220" 0.383"  0.446™ 1

NLS -0.126 0.099 -0.188 -0.116 0.346"  0.117 1

LS 0.270"  0.336™ 0.027 0.292" 0.472"  0.227" 0.681" 1

DS 0.551"  0.411™ 0.402™ 0.515"  0.194 0.389"  -0.056 0.173 1

MPL 0.296™  0.306™ 0.076 0.297" 0.710"  0.276" 0.520"  0.568™ 0.269" 1

DMP 0.668" 0.366™ 0.490™ 0.638" 0.031 0.363"  -0.317" 0.132 0.537" -0.101 1

NNMS 0.357"  0.338" 0.091 0.363" 0.283"  0.176 0.256"  0.749™ 0.196 0.313" 0.319" 1

TGW 0.239"  0.320" 0.048 0.260" 0.308"  0.17 0.309" 0.362" -0.124 0.361" -0.141  0.356" 1

TE I3 5 2 7 Ak AR S AR, 0 AR G

Note: * and ** indicated significant correlation and extremely significant correlation, respectively.
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Fig.1 Cluster analysis of main characters of millet germplasm resources
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Tab.4 Cluster statistics of agronomic traits among different groups

ek i ZEHE  Germplasms groups
Trait I I I IV v kil
SWP/g 38.48 16.09 19.08 29.07 27.92 17.04
YE/A~ 128.86 76.44 95.00 92.53 88.98 83.97
GNY /A~ 135.48 80.10 69.15 113.43 97.94 82.33
KWP/g 30.24 11.94 14.32 21.95 22.19 13.18
TSLL/cm 47.52 46.60 48.72 44.35 50.33 36.64
TSLW/cm 2.84 2.60 2.83 2.92 2.92 2.33
NLS/cm 24.67 25.90 37.42 20.73 28.06 22.85
LS/cm 128.43 102.75 127.20 98.85 127.50 101.38
DS/cm 0.82 0.65 0.75 0.81 0.73 0.68
MPL/cm 30.86 27.42 32.63 24.63 29.10 20.38
DMP/cm 2.60 1.90 1.95 2.45 2.27 2.08
NNMS/Hy 12.10 9.75 10.92 9.93 11.63 10.00
TGW/g 3.42 3.41 3.62 3.12 3.76 3.06
24 ATFHRABEZEXRZERERNERS TR FEAEAE 2 2.878, TTHK A0 22.136 %6 , FFAE 1] # A
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J A, HoE 4 ) 0.881 F10.872. £ 2 LA
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0.382,
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Tab.5 The principal components of main agronomic traits of millet germplasm resources

PEIR FJ84>  Principal component Pk F 84> Principal component
Trait P1 P2 P3 P4 Trait P1 P2 P3 P4
SWP(X,) 0.881 -0.366 -0.067 -0.177 DS(X,) 0.621 -0.310 0.326 0.326
YE(X,) 0.668 -0.032 -0.229 -0.060 MPL(X,,) 0.560 0.588 0.314  -0.148
GNY(X;) 0.580 -0.515 -0.026 -0.277 DMP(X,,) 0.602 -0.572  -0.061 0.356
KWP(X,) 0.872 -0.351 -0.106 -0.202 NNMS(X;,) 0.590 0.320  -0.475 0.382
TSLL(X;) 0.524 0.496 0.477 -0.110 TGW(X,;) 0.379 0.458  -0.351  -0.563
TSLW(X,) 0.562 0.010 0.494 0.039 || ##fFf Eigenvalue 4.862 2.878 1.152 1.010
NLS(X;) 0.190 0.801 0.016 0.117 Tk %/ % CR 37.401 22.136 8.859 7.768
LS(Xy) 0.601 0.621 -0.231 0.334 || Bilstilk®/%CCR  37.401 59.538  68.397  76.165
2.4.2 BFMIEEBRSEAEITEN FAAEZGREIE  0.477X,40.494X,40.016X:—0.231X,+0.326 X, +

16 5 VR AIE AR, 31530 94 63 45 1l 5 96 IR0
(8, ARG A5 20 BEAT PRAR FHEFE o ISR 5 Y4 o3
REAE fi) B AELAS 200 R 26 RS

F,=0.881X, + 0.668X, + 0.58X, 4 0.872X, +
0.524X;+ 0.562X;+ 0.19X;, 4 0.601X,+ 0.621X, +
0.56X,,+ 0.602X,,4 0.59X .+ 0.379X; (1)

F,=-0.366X,-0.0.32X,—0.515X,—0.351X,+
0.496X; + 0.01X; + 0.801X; + 0.621X, — 0.31X, +
0.588X,,—0.572X,,+ 0.32X .+ 0.458X,,  (2)

F,=-0.067X,—0.299X,—0.026X,—0.106X,+

%6

0.314X,,—0.061X,,—0.475X,,—0.351X,;  (3)
F,=-0.177X,—0.06X,—0.277X,—0.0.202X,—
0.11X;40.039X, 4+ 0.117X, + 0.334 X+ 0.326 X, —
0.148X,,40.356X,,4+0.382X,,— 0.563X,;  (4)
5 Fo~F 1 J5 22 5Tk % 24 A, 8 o7 2F
A PEM BRI . F=37 401F 4+ 59.538F, 4 68.397F,+
76.165F,, B It A5 2] 94 4~ 45 B 5T 55 IR (1 255 159 53
(£ 6), L5 B 1350 HEA 12 HT 10 24 19 45 F Fh ot ¢ JRAK
W Oo412-1-2-1 I VR A VRLLHL B IR R .
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Tab.6 Comprehensive score of millet germplasm resources

o B WS i Ry 2 F g T4y Zams 4

””ﬁ] Principal component factor score Comprehen- Rank- ””_ﬁl Principal component factor score Comprehen- Rank-
Variety F, F, F, F, sive score ing Variety F, F, F, F, sive score ing
1 -0.02 0.81 0.57  -0.01 7.40 24 17 -0.28 0.81 1.18 0.23 10.34 18
2 0.55 0.27 0.79  -0.80 4.85 38 18 -0.86 0.90  -0.16 0.19 -0.03 51
3 0.26 1.62 0.04 0.24 12.21 11 19 -0.50 0.31 -0.08  -0.70 -5.42 64
4 0.88 1.11 -1.44 0.77 7.94 21 20 0.03 1.40 0.33  -0.37 7.84 23
5 0.38 0.78 -0.36 0.20 5.81 32 21 0.25 0.06 -0.14 1.78 10.39 17
6 -0.02 1.33 0.46 0.74 13.69 7 22 -0.60 0.73 1.20  -0.17 5.92 31
7 -0.09 1.38 -0.05 0.48 9.53 20 23 -0.36 -0.03 -1.35 1.14 -3.50 59
8 0.41 1.48 -1.55  -0.09 2.16 47 24 -0.90 1.31 -0.68 0.04 -1.47 53
9 0.05 1.99 0.04 0.48 14.27 4 25 -0.73 1.34 0.30 0.20 5.72 33
10 -0.08 1.98 -0.11  -0.97 5.03 37 26 -0.18 1.14 0.36 1.15 13.22 9
11 0.26 1.69 0.31  -0.09 12.17 12 27 0.06 0.55 0.05 0.13 4.42 40
12 0.66 1.45 0.35 0.04 14.17 5 28 1.21 0.24 0.21 0.28 11.25 15
13 -0.50 0.94 -0.22 0.38 3.14 44 29 0.36 0.65 -0.38  -0.03 3.70 41
14 0.72 1.07 2.02 -0.18 20.06 3 30 0.60 0.46  -2.27 0.44 -3.51 60
15 -0.29 1.20 0.50 0.96 12.63 10 31 1.93 -0.95  -1.49 0.12 -0.95 52
16 -0.58 1.41 1.01  -0.55 6.85 28 32 -0.14 039 -0.74 -1.03 -7.94 72
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Comprehensive score of millet germplasm resources

N FHIT TR Gams e ., TR TR Gamy s
i ﬁ] Principal component factor score Comprehen- Rank- i ﬁ] Principal component factor score Comprehen- Rank-
Variety F, F, F, F, sive score ing Variety F, F, F, F, sive score ing
33 -0.84 0.68 -0.39 -1.30 -10.11 76 64 0.53 0.03 0.01 -0.53 0.71 49
34 -0.25 -0.98 0.26 0.59 -2.62 57 65 1.35 0.94 -0.42 0.47 13.69 6
35 -2.77 -0.52 2.68 5.31 22.39 2 66 2.61 -1.35 -0.49 0.34 7.33 25
36 -0.54 0.37 1.19 -1.69 -3.73 63 67 2.14 -0.34 0.17 -0.88 7.28 26
37 -1.44 0.05 -1.70 1.16 -11.34 79 68 0.84 -1.60 1.90 0.70 9.77 19
38 -1.71 -1.06 -0.78  -0.92 -25.27 92 69 0.68 -0.97 -1.60 0.20 -8.76 74
39 -1.41 -0.33 -1.02 0.87 -11.21 78 70 -0.76 -0.69 -1.13 1.15 -8.44 73
40 -1.42 0.08 -0.26 -1.15 -15.51 86 71 0.70 0.44 -0.63 0.86 7.90 22
41 -1.55 0.29 0.25  -0.55 -9.29 75 72 0.88 -1.29 1.07 -0.06 3.42 43
42 -2.53 -0.32 -0.10  -1.55 -25.78 93 73 0.01 -1.13 0.55 0.34 -1.67 55
43 -1.91 -0.25 -0.46 -0.65 -18.83 91 74 0.00 -0.70 0.46 -0.41 -3.72 61
44 -1.44 -0.14 1.00  -0.64 -7.60 71 75 0.26 -1.00 0.89 1.18 6.78 29
45 -1.35 0.26 1.28  -0.36 -1.78 56 76 -0.25 -1.01 0.29 0.02 -5.53 66
46 -0.37 0.46 0.82 0.13 5.35 34 77 -0.23 -1.94 -0.02 0.03 -12.25 81
47 -0.37 0.31 1.51 -0.07 7.09 27 78 0.05 -0.79 -1.07 -0.75 -13.69 84
48 -1.33 -0.36 -0.64  -0.65 -16.85 88 79 -0.54 -0.25 -0.32  -2.03 -16.98 89
49 -1.36 -1.76 0.90  -0.40 -15.51 87 80 -1.94 -2.00 -0.75  -1.47 -34.65 94
50 -0.52 -0.30 -1.05  -0.68 -13.92 85 81 -0.09 -0.77 -0.40 0.24 -5.78 68
51 -0.75 -0.01 -1.71 0.58 -10.62 77 82 0.04 -0.18 -1.28 0.40 -5.45 65
52 -0.18 -0.90 -1.43 1.24 -7.16 69 83 -0.44 -1.89 -0.38  -0.48 -17.87 90
53 -0.94 0.36 -0.75  -1.11 -13.45 83 84 1.03 -0.88 -0.09 -1.60 -7.58 70
54 -0.61 -0.57 -2.01 0.98 -12.32 82 85 0.27 -0.77 -0.03 -1.66 -11.56 80
55 0.96 -0.12 -0.58  -0.67 -1.48 54 86 0.66 -1.37 0.99 0.59 4.64 39
56 1.41 0.01 -0.76 -0.36 2.72 45 87 1.12 -2.05 0.87 0.27 1.22 48
57 -0.27 0.19 0.14  -0.75 -3.73 62 88 0.34 -1.14 1.46 -0.19 2.34 46
58 0.96 0.03 0.95  -0.94 6.08 30 89 0.28 -0.74 1.82  -0.35 5.33 35
59 0.74 -1.15 0.41 2.06 10.98 16 90 0.24 -1.53 1.10  -0.34 -3.18 58
60 1.49 -0.91 -0.18 1.75 12.12 13 91 0.59 -1.31 -0.05  -0.32 -5.76 67
61 0.80 1.20 -1.28 1.61 13.30 8 92 1.67 0.06 -0.86 -0.11 5.32 36
62 1.19 0.11 -1.13 0.34 3.56 42 93 1.09 -0.05 0.32 -148 0.21 50
63 1.11 0.22 1.23  -0.59 11.35 14 94 1.63 1.54 2.53 -0.71 28.18 1
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