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Table 1 Foxtail millet (Secretariat capital) germplasm accessions evaluated in the study (rn=70)
4«1‘7 A o IX. %5 AR Hi 1X.
Name Region No. Name Region

1 2kt Miyou H A< Japan 36 A% 89 2 Gonggu No. 89 # MK % Changchun, Jilin

2 ¥ 2 % Luyu No. 2 H 7 Japan 37 A% 90 2 Gonggu No. 90 # MK % Changchun, Jilin

3 [ 6 5 Luyu No. 6 H A Japan 38 /A4 68 5 Gonggu No. 68 FH M A F Changehun, Jilin

4 B3 Zaoshengsu H 7% Japan 39 A48 70 5 Gonggu No. 70 MK A Changchun, Jilin

5 BEACHLEE 1 5 Xiongbendimo No. 1 H A Japan 40 A4 83 5 Gonggu No. 83 FH M A FH Changehun, Jilin

6 I F1 ¥ Zhaohenuo H A Japan 41 A4 77 % Gonggu No. 77 MK #F Changchun, Jilin

7 REARES 2 5 Xiongbenguofen No, 2 H A% Japan 42 KAl 29 % Datong No. 29 1L P4 K ] Datong, Shanxi

8 M FH 1 Tuanzinuo 1 H A% Japan 43 Kik4¥ 28 %5 Taixuangu No. 28 17§ X Taiyuan. Shanxi

9 R HLE Jinginzaosheng H 7 Japan 44 Ki%E4 35 5 Taixuangu No. 35 175 K B Taiyuan, Shanxi

10 PIMRPE Yugenze H 7% Japan 45  KiE4 43 5 Taixuangu No. 43 1 P4 KR Taiyuan, Shanxi

11 +7J& Tulong H 7% Japan 46 K4k 47 Changnong 47 1 P4 K A Datong . Shanxi

12 7"+ H Sixtyday H 4% Japan 47 K4 51 Changnong 51 111 75 X [A] Datong, Shanxi

13 IS¢ Siyongsu H 7 Japan 48 ¥ 107 Jinfen 107 11 7 K [ Datong, Shanxi

14 ¥4 15-80 Fagu 15-80 [ France 49 ¥ 121 Jinfen 121 11 7§ K J§ Taiyuan, Shanxi

15 4% 60-81 Fagu 60-81 #% [ France 50 4% 18 % Yugu No. 18 [ 75 % P Anyang, Henan

16 4% 685-80 Fagu 685-80 #:[H France 51 B4 32 % Yugu No. 32 A 75 % Pl Anyang, Henan

17 ¥4 45-81 Fagu 45-81 # [ France 52 B4 315 Yugu No. 31 ] ¥ % B Anyang, Henan

18 ¥4 21-81 Fagu 21-81 #[E France 53 B4 352 Yugu No. 35 I FE % Bl Anyang, Henan

19 W4 35 Canggu No. 3 4L M Cangzhou, Hebei 54 75 989 Zhonggu 989 Jb 5 Beijing

20 4 55 Canggu No. 5 AL M Cangzhou. Hebei 55 14} 2 5 Zhonggu No. 2 b3t Beijing

21 #4135 Jigu No. 13 b 77 & FE Shijiazhuang, Hebei 56 #1419 5 Zhongggu No. 19 Jb 50 Beijing

22 A 19 % Jigu No. 19 b 77 & £ Shijiazhuang, Hebei 57 il H-15-21DT Chuang H-15-21DT  JL 5t Beijing

23 4 21 5 Jigu No. 21 Wb A % Shijiazhuang, Hebei 58 4 H-196-21DT Chuang H-196-21DT  Jt 5% Beijing

24 ¥4 155 Jigu No. 15 11 Z5 ¥/ Jinan, Shandong 59 4 H-201-21DT Chuang H-201-21DT  Jt 5% Beijing

25 W4 12 % Jigu No. 12 I ZXBF ¥ Jinan, Shandong 60 A H-499-21DT Chuang H-201-21DT bt 5% Beijing

26 #4% K1 Chigu K1 N %27 7% Chifeng, Inner Mongolia || 61 B4 032 Longgu 032 Hf 22 Lanzhou, Gansu

27 4 K3 Chigu K3 %87 771 Chifeng. Inner Mongolia | 62 P4 13 % Longgu No. 13 H 22 M Lanzhou, Gansu

28 4 Kl Jinmiao K1 M55 771§ Chifeng, Inner Mongolia 63 P4+ 11 %5 Longgu No. 11 H 2% M Lanzhou,Gansu

29 41 K7 Jinmiao K7 %8 #R1% Chifeng. Inner Mongolia || 64 PE4 029 Longgu 029 H it 22 Lanzhou, Gansu

30 4 #i K11 Jinmiao K11 N5 AR % Chifeng, Inner Mongolia || 65 B4 23 5 Longgu No. 23 H 22 M Lanzhou,Gansu

31 #4427 5 Chijingu No. 27 M52 k% Chifeng. Inner Mongolia || 66  #4% 8 % Xingu No. 8 i % % K 5F Urumgi, Xinjiang
32 4 K4 Jinmiao K4 N %2l k% Chifeng, Inner Mongolia || 67  ##4 1 % Xingu No. 1 B %4 K 5% Urumgis, Xinjiang
33 7% 2113 Chi 2113 M 521 A% Chifeng, Inner Mongolia || 68  #i4% 2 5 Xingu No. 2 B i % % K 5F Urumgi, Xinjiang

34 A% 55 Gongai No. 5 FH MK A Changchun, Jilin 69 #Hi# 35 Xingu No. 3 B8 2 K 5% Urumgi, Xinjiang
35 A4 88 5 Gonggu No. 88 K Changehun, Jilin 70 ¥4 4 5 Xingu No. 4 B %8 K 5% Urumgi, Xinjiang
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Table 2 Descriptive standards for eight qualitative traits of foxtail millet germplasm

MR Trait i A5 E Descriptive standard
411 {8, Seedling leaf color(SLC) 1. 8860 ,2. B4k, 3. 4% 1. Green, 2. Yellowish-green, 3. Purplish-green
IH#5 {4, Leaf sheath color(LSC) 1. 840, 2. 2146, 3. 240 1. Green.2. Red, 3. Purple
L M2 Seedling leaf posture(SLP) 1. B2 6,2, 2% 26,3, F R 4. 4 1. Erect,2. Semi-erect, 3. Horizontal , 4. Drooping
I)Jéﬁ%oitfe during flowering(LPDF) 1. F26,2. 2 26,3, & .4, F# 1. Erect, 2. Semi-erect, 3. Horizontal,4. Drooping
TEFIE IR Neck shape(NS) 1. B2, 2,3, 45 il ,4. 2)JE 1. Erect,2. Moderately Curved, 3. Curved,4. Hooked

1. XG0, 2. 4RI . 3. I/ 8 , 4. EETE . 5. W WEIE . 6. B TUE . 7. h TIE

A Tassel pattern(TP) 1. Chicken beak-shaped, 2. Fusiform, 3. Cylindrical, 4. Club-shaped, 5. Duck beak-

shaped, 6. Cat paw-shaped,7. Buddha's hand citron-shaped

TEAN BB Spike elasticity(SE) 1.M.2. 9,30 &

ki A Grain color(GC)

1. Loose, 2. Medium, 3. Dense

1A, 2, 80,3 10,4, 2060,5. F 0.6 80,7 B
1. White, 2. Yellow, 3. Orange,4. Red,5

. Cyan, 6. Brown,7. Black
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it 1% Z #E Pk 4 B« ot & PR R R T Shannon-
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AR SRR
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indicatess seedling leaf posture, LPDF indicatess leal posture at
flowering stage, NS indicatess spike neck shape, TP indicates
spike shape,SE indicatess spike elasticity,and GC indicatess grain
color,the same below
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Fig. 1 Genetic diversity indices (H') of eight qualitative

traits in in foxtail millet resources



3 B B T0 DX T R BT R AR A IR Y 8 A% 2 R A0 T + 431 -

RIPER 812 25 AR A AE £ | st Z e, 8
AN JIT S PR R 38 AT 22 R M RO /N S B R > R A
B > AR > I 8 > 4 > R SR R >
TFAE I 2 > i
2.2 REURTERESH

AT BB R E 8 MRk A 2R
oA R (R 2) vl 0, A F e Ll gk e ok
F(72. 86 %) , HR A B4 £5,(20. 00 %) 5 N4y i i
WOk 0 2 (85. 71 %) AUA M 4 45
FRAE2.86%) B M (11. 54 %) s G H & LA
THE68. 57 %) K F L H R PR (15, 7100) s - 4k
Wi 2 DR B (81, 43%) A L, HOR A F R
(12.86%); K Z % % I B &g R L4 &
(T7.14%) A F 4. 29N R 7.5 T1 % P2,
R Ry 12, 86005 Jl 24 01 FE Y DL 25 bR R B &
(82.86%) , H vk Sy 8 fa 78 (7. 14 %0) Fil Al # 7Y
(10. 00 %) ; B A BB LA 2 32 (58. 57 %) , &
31.43% #8510, 00% ;s &5k (0 LL B 0 i 2

80 @76 5343211

=2}
Ny
T

IS
o0
T

HIEHE Amount
w
It

—
(=)}
T

LC LSC SLPLPDF NS TP SE GC
A1 SR, 2, A3 KA (AL S, 2. a6,

3B AT 1 B2 20 B2 30 R L AT Bl IR AE
21 B2 B3R AL R G EEBUB R 1. oL, 2.
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Seedling leaf color: 1. Green, 2. Yellow-green, 3. Purple

green; Leal sheath color:1. Green,2. Red, 3. Purple; Seedling leaf
posture: 1. Up,2. Half up,3. Flat,4. Down; Leaf posture at flow-
ering stage:1. Up, 2. Half up, 3. Flat,4. Down; Ear neck shape:
1. Upright, 2. Middle bend, 3. Curved, 4. Hook shape; Ear type:
1. Chicken beak shape, 2. Spindle shape, 3. Cylindrical shape,
4. Stick shape, 5. Duck beak shape, 6. Cat claw shape, 7. Buddha
hand shape; Ear tightness: 1. Loose, 2. Medium, 3. Tight; Grain
color: 1. White, 2. Yellow, 3. Orange, 4. Red, 5. Cyan, 6. Brown,
7. Black
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Fig.2 Phenotypi frequency distribution of eight

qualitative traits of foxtail millet germplasm
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Table 3 Genetic diversity(H') and phenotypic variability (CV) of quantitative traits in foxtail millet germplasm

o 5t ik
sk M bR 5 &3 /% PEF8 5L

e Mean = Standard Jo Minimum Coefficient of Genetic

Trait S Range A ; .

deviation value variation diversity

(CV) index(H")
HEHW/d Reproductive period(RP) 114.44+7. 24 100. 00~133. 00 32. 00 6.32 1.534
Bi#i/em  Plant height(PH) 144.01415.16 108.11~173.13 64. 02 10.53 2. 056
FZH/mm Main stem thickness(MST) 8.27+0.77 6.48~10.79 4. 31 9.33 1.814
F 2% Number of main stem nodes(NMS) 12.364+1. 31 8.00~14.73 6.73 10. 56 1. 841
4 /em  Leaf length(LL) 41.76+3. 30 35.09~50. 91 15. 83 7.90 1.906
58 /cm Leal width(LW) 3.0140.23 2.47~3.70 1.23 7.55 1.849
T4 /em  Spike length(SL) 24.2243.18 16.74~32.13 15. 39 13.13 1.817
TEH/mm  Spike thickness(ST) 27.06=+3. 05 18.68~35. 33 16. 65 11.26 1. 805
FhiJfitt /g  Thousand kernel mass( TKM) 2.61%+0.22 2.14~3.07 0.93 8.33 1. 921
H R4 /g Single spike mass(SQ) 24.29+3.88 15.13~31.33 16. 20 15.99 2.018
TR /g Grain mass per spike(GQ) 17.8243. 61 9.34~25.13 15.79 20. 25 2.087
P/ (kg » hm ™ %) Yield(Y) 6 073.524+1 055.29 3 600.18~7 583.64 3 983.46 17. 38 2.091
MAH/%  Grain yield rate(GYR) 73.16+7.94 41.81~88. 07 46. 26 10. 85 1.362

. ~I'l E=N

T YR R /e 24.1044.91 14. 67~36. 67 22.00 20. 37 1.793

Dry matter accumulation per plant(DMAP)

TE:RPAURAEF W PH R R MST (LR F22H  NMS R EZ WAL ARFRM K LW R M50 SL RERRK . ST RR M.

TKM R TR i, SQ R BT  GQ FRMR IR Y AF ™ 5 .GYR RF AR DMAP RE B T RM R4, TH.

Note:RP represents reproductive period, PH represents plant height, MST represents main stem thickness, NMS represents number of

main stem nodes, LL represents leaf length, LW represents leaf width,SL represents spike length, ST represents spike thickness, TKM re-

presents thousand kernel mass,SQ represents single spike mass,GQ represents grain mass per spike, Y represents yield, GYR represents

grain yield rate, DMAP represents dry matter accumulation per plant. The same below.
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Abstract Foxtail millet (Setaria italica 1..),known for its climate resilience and dual-purpose utili-
ty,is underutilized in breeding programs despite its agricultural potential. To assess genetic diversity
and phenotypic variation in 70 foxtail millet accessions and support elite germplasm selection, this
study analyzed eight qualitative and 14 quantitative traits using genetic diversity index (H'), coeffi-
cient of variation (CV),correlation, principal component (PCA) ,and cluster analysis. Among qualita-
tive traits, panicle type (H =1.084) and compactness (H'=0. 943) showed the highest genetic diver-
sity.while seedling leaf posture had the lowest (H'=0. 328). Spindle panicles (82. 86%) . moderate
compactness (58.57%) ,and yellow grains (81. 74%) were predominant. For quantitative traits, grain
mass per panicle (CV=20.25%.,H'=2.087),yield (CV=17.38%.H'=2.091) ,and panicle mass per
plant (CV=15.99% ,H'=2.018) showed the most significant variation. Growth period (H'= 1. 534)
and grain output rate (H'=1. 362) were less variable. Correlation analysis showed that yield (Y) was
highly significantly negatively correlated with plant height (PH) (= —0. 316), highly significantly
positively correlated with grain quality per panicle (GQ) (»=0.417),and significantly positively cor-
related with spike mass (SW) (r=0. 258). PCA identified two components (cumulative contribution:
59.40%): with PC1 (32.40%) strongly associated with growth period (|Loading|>> 0. 85) and PC2
(27.00%) with 1 000-grain mass (| Loading| =0. 78) and panicle mass per plant. Cluster analysis clas-
sified the accessions into four groups: Group I (n= 8) with strong lodging resistance (plant height:
119. 13 cm,stem diameter: 9.23 mm); Group Il (#= 15) with early- maturity (105—113 d); Group
I (n= 37) with high yield (7 043. 21 kg » hm °); and Group IV (n = 29) with balanced traits
(CV<09.6%). These results demonstrated substantial genetic diversity,with yield-related traits as key
contributors to phenotypic variation. The strong association between grain mass per panicle and pani-
cle mass per plant suggest potential for synergistic yield improvement. The identified accessions repre-
sent valuable resources for targeted breeding and genetic enhancement of foxtail millet.

Key words Foxtail millet; Endoplasm resources; Phenotypic traits; Genetic diversity
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