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Genetic diversity of agronomic traits and node characters
in foxtail millet ( Sefaria italic Beauv.)
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Abstract ; Agronomic traits and node characters were evaluated by correlation analysis , principal component a-
nalysis, and regression analysis, and cluster analysis. The result showed that genetic diversity index ( H') of eight
classified traits were difference, and a high H' was found in plant type, fringe type,and fringe density, but H' of
grain colour and rice colour was low level. For node length, the range of CV and H' were 23.294 ~26.811 and
1.860~2.184, and the third node from plant top had a high level at H' and CV. For node wide, the range of CV
and H' were 16.455~25.610 and 1.473~2.023, and the first node from plant top had a high level at H' and medi-
um level at CV. Node wide of different node position had a clustering, but node length from different node position
was scattered. The two clusters were found based on cluster analysis form node traits. A positive correlation was

found between seed weight per fringe and H' of node wide, CV of node length(r=0.50,0.46,P<0.05) , but a nega-
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tive correlation was found between eed weight per fringe and CV of node wide, H' of node length (r=-0.51,

-0.47,P<0.05). Genetic divesitiy of agronomic traits and node characters was plentiful, and node traits, one of ag-

ronomic traits, may have an effect on yield traits.

Keywords: foxtail millet; genetic diversity; agronomic characters; node traits; yield traits
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Table 1  Resources and name of foxtail millet
75 Al () AR P 3

No. Varieties Orogins

1 3439 Jigu 39 LB K RHE A T Institute of Millet Crops, Hebei Academy of Agricultural and Forestry Sciences

2 AT 41 Jigu 41 IS R BBEA T Institute of Millet Crops, Hebei Academy of Agricultural and Forestry Sciences

3 HI4 20 Chaogu 20 74 K LA PFFE BT Liaoning Institute of Water and Soil Conservation

4 KA 41 5 Changnong 41 I PG AR BE AT 1 Millet Research Institute, Shanxi Academy of Agricultural Sciences

5 7K 11-727 Cheng 11727 IR AV B2 FFE BT Chengde Institute of Agricultural Sciences

6 iIA 45 Liaogu 4 L TFALN B BEAE YT S BT Institute of Crops Sciences, Liaoning Academy of Agricultural Sciences

7 VHS 2014 — 1 Fenhei 2014 — 1 IPEE KB B 2 FAEY G T Economic Crops Research Institute, Shanxi Academy of Agricultural Sci-
ences

8 4% 1501 Changgu 1501 I PG L FLBE A T B Millet Research Institute, Shanxi Academy of Agricultural Sciences

9 KA 43 B Changnong 43 @ﬁﬁiﬁﬂl&%@?%;?ﬂ%%rizﬁﬂ%%ﬁ?@ﬁ% Millet Resefirch Institute,, Shanxi Ac'ademy of Ag-
ricultural Sciences; Institute of Millet Crops, Hebei Academy of Agricultural and Forestry Sciences

10 K% 16 5 Taixuan 16 PGB AL BLEBEAEYIFT Institute of Crops Sciences, Shanxi Academy of Agricultural Sciences

11 K/ 13 Changsheng 13 L7545 & BHEE A T Millet Research Institute, Shanxi Academy of Agricultural Sciences

2 K4 45 2 Changnong 45 mpﬁﬁﬂf’l’&i@%ﬁ}%@?,ﬁjjlﬁﬁﬂﬂ'&iﬁ'?ﬁﬁ?ﬁﬁﬁ Millet Resee‘irch Institute, Shanxi Ac‘ademy of Ag-
ricultural Sciences; Institute of Millet Crops, Hebei Academy of Agricultural and Forestry Sciences

13 KI8-1 IIPEE A bBl2EBe Z/E BT Economic Crops Research Institute, Shanxi Academy of Agricultural Sciences

14 ¥ 106 Jinfen 106 178 AL B2EBE Z/E T Economic Crops Research Institute, Shanxi Academy of Agricultural Sciences

15 Kk 24 5 Taixuan 24 PG LMV FF A BEAEY T Institute of Crops Sciences, Shanxi Academy of Agricultural Sciences

16 K 23 5 Taixuan 23 I PEE LN RF A BEAEY T Institute of Crops Sciences, Shanxi Academy of Agricultural Sciences

17 RS 148 Chengeu 14 mt%‘?}%%ﬁkﬂ@?;‘iﬂ%%‘iﬁﬂlﬁﬁﬁﬁ?ﬁ@f Chengde .Institute of Agricultural Sciences; Institute of
Millet Crops, Hebei Academy of Agricultural and Forestry Sciences

18 7K 14— 846 Cheng 14 - 846 7?1[:%‘7%‘%?!1 Zzﬂﬁﬁ ; ‘iﬁ%%‘iﬁﬂ&ﬁ?ﬁﬁ%ﬁﬁ Chengde .Inslitute of Agricultural Sciences; Institute of
Millet Crops, Hebei Academy of Agricultural and Forestry Sciences

19 ®J4F 21 Chaogu 21 LT K LARAFBIFET Liaoning Institute of Water and Soil Conservation

20 KK 46 5 Changnong 46 IJJ.V_L[ %‘Zzﬁ%%?%ﬂ?;fﬁutﬁflﬂ%%@%ﬂf Millet lRestfarch Institute, Shanxi A.cademy of Agricultural
Sciences; Institute of Millet Crops, Hebei Academy of Agricultural and Forestry Sciences

21 K4r1%5(496—2) Changfen 1 1P BI2EBEAS THFFEHT Millet Research Institute, Shanxi Academy of Agricultural Sciences

22 K36#E4 Changzhinuogu I PG AL ELBE AT BT Millet Research Institute, Shanxi Academy of Agricultural Sciences

23 #41 Huangjinmiao W52 AR IETH R B Chifeng Academy of Agricultural Sciences

24 BINKEL Guizhounuogu PHILARMRI R K Northwest A & F University

25 KIRLIHREA Changzhinuogu IIPEE ABLBEA T 1 Millet Research Institute, Shanxi Academy of Agricultural Sciences

26 % 15h—8306 An 15h—8306  ZMHATARMFI %Pt Anyang Academy of Agricultural Sciences

27 % 15h—8216 An 15h—8216  ZPHTATAREIEPE Anyang Academy of Agricultural Sciences

28 K/ 14 Changsheng 14 P45 4l BL B2 4 T Millet Research Institute, Shanxi Academy of Agricultural Sciences

29 867 LB R RHBE A T Institute of Millet Crops, Hebei Academy of Agricultural and Forestry Sciences

30 A 245 Zhonggu 2 R BLEBE/EPI BT Institute of Crop Sciences, Chinese Academy of Agricultural Sciences

31 K4 355 Changnong 35 L7548 4 RBHBE 4 T 1T Millet Research Institute, Shanxi Academy of Agricultural Sciences
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Investigeta norm and 8 traits from foxtail millet

Table 2

PR Traits

VL FRIE Norm

[ Seeding colour
KT Leaf type of seedling
FEA! Plant type

AEZj Gt Anther colour
FHAY Fringe type
I E Fringe density

FERIER (7, Grain colour
kA8, Millet colour

0( 4, Green) ,1 (%6 Lilac) ,2( 45485 Medium purple)

0( ¥ Uprush) , 1(2f | #r Medium uprush) , 23 Flat) ,3( F % Down-flat)
O(_F-l Uprush) , 1 (2 F-#l Medium uprush) ,2( /& Flat) ,3( F 8 Down-flat)
0( At White) ,1( # {4 Yellow) ,2(# % Brown)

O(f#TF Fingered citron) , 1( [R4ff Circular cone) ,2( Zi% Spindle) ,3( [ 7 Cylinder) ,4(##£#& Club) ,5( 5
% Duckbilled) 6, (i /) Cat-pad)

0( B Low density) , 1(#i— Low — medium density) ,2( 1 Medium density) ,3( g Medium-high densi-
ty) ,4( % High density)

0( {2 White) , 1 ( B % Yellow) ,2( #{% Brown) ,3(£L.% Red) ,4( JK {4 Gray) ,5( 2 Black)
O( F1ff White) , 1 ( JKZR{ Celadon) ,2 (R B (% Pale yellow) ,3( F14E ¥ {7 Medium yellow)

R3 BFSNMORMEREAERLSTBINSHEEREH

Table 3 Frequence and H' from 8 traints of foxtail millet

SR A Frequency distribution

R Traits 1 5 3 4 5 6 7 EZ2 el
FEF Plant type 0.064 0.323 0.355 0.258 1.259
T Fringe type 0.613 0.194 0.161 0.032 1.022
A RiFi Grain colour 0.935 0.065 0.241
FABETE Fringe density 0.065 0.226 0.419 0.290 1.237
KA Rice colour 0.032 0.968 0.142
i Seeding colour 0.839 0.129 0.032 0.512
B % Leaf type of seeding 0.548 0.452 0.689
1EZ4 8 Anther colour 0.032 0.806 0.162 0.579
x4 BFREERMBZEZHENE
Table 4 Genetic diversity of agronomy traits
wip LEWd o PR en o B Ren o Bl B ot \i;/%;?l/ iﬁ/ﬁ]{; 00
srowth stage/d  Plant height  Fringe length  Fringe wide  Fringe weight plant weight weight
e KAE Max. 129.000 191.333 34.667 2.887 41.733 35.633 88.648 4.800
Fe/IME Min. 105.000 128.000 14.333 1.893 16.100 12.867 76.718 1.900
SEH{E Mean 121.355 159.903 22.522 2.428 27.467 23.229 84.451 3.068
FrifEZ STD 6.232 18.956 3.834 0.267 6.535 5.773 2.922 0.640
R FEL CV/ % 5.135 11.855 17.025 10.980 23.794 24.852 3.460 20.862
SRR B 1.648 2.121 1.795 2.086 2.170 2.165 1.539 2.025
22 BFEFEHERNSEESEY i, ZREEIR BRI 2
22.1 HFRIFAGIH3 VARG LML SR 222 HFERIEAEGIHEI T iﬁk 2>oH XBT

PRI TRl (R ) MR 360 3 3 1R K
ML L Z IR B (R 5) . TR, ER R
BRIl 23.294% ~26.811% , ZFEVETE K 4k
JEEIA 1.860% ~2.184% , 1 #4319 A8 5 R
K, PR & SEEREE 2 AR R REER, £
FEEARECRAR, Z R0 2, R, 2 R R EGE
H 16.455% ~ 25.610% , Z £ 1 38 50 A2 1k 75 Bl 4
1.473%~2.023% , #5051 WS REBUP &, 2R
PEFRBUER, Z R £ 5 050 2 AR R REH

ZEFFRRER 6 ARBURIR AT B (PV) 40 #T, 1l
3ANEMS( PV(1) PV(2) I PV(3)) Eifsimk®
1£99.577% (£ 6) ., PV(1) FEAFHEE I KH 1
237, HERFIETR A RLES 1,23 5PV (2) FE
AFEE TR 2 K PV (3) REAFEEARE 3
R, #E—2 UL PC1 WAL BR, PC2 A YNAR R, 22
HIBCS A, AT O 1A — 2 RN, AR
LA A3 A0 R A B, (LR R S Y £
23 WREA—EMBEE(E ),
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Table 5 Genetic diversity of node traits from foxtail millet
AR Traits 907 Position  Fe/IME Min. e KfH Max.  VHfH Mean  FrifE22 STD  BRE CVe  ZREMEEH
%1 BNI 1.500 5.000 3.161 0.952 30.117 1.950
%E 2 BN2 3.000 9.000 5.306 1.236 23.294 1.860
K/ em %£3 BN3 4.500 12.000 7.516 1.763 23.456 1.940
Node length T 3 TN3 5.500 16.000 10.645 2.712 25.473 2.184
2 TN2 4.500 17.000 10.806 2.897 26.811 1.964
¥ 1 TN1 10.000 47.000 29.565 7.171 24.257 1.934
41 BN1 0.580 1.500 0.867 0.184 21.178 1.767
2 BN2 0.600 1.800 0.861 0.220 25.610 1.473
K/ mm 53 BN3 0.580 1.400 0.846 0.170 20.085 1.790
Node wide 3 TN3 0.320 0.860 0.521 0.101 19.423 1.776
T 2 TN2 0.340 0.720 0.494 0.081 16.455 1.960
T 1 TNI 0.260 0.540 0.352 0.072 20.549 2.023
R 1.2 F0 3, g BEEREE 0 RIS = L2 RN 3 R S RIS =
Note:BN(1,2,3) :The first( second, third) node from bottom;TN(1,2,3) ;The first( second , third) node from top.

Table 6 Power vector (PV), eigen values (E), contribution rate (CR), and cumulative contribution rate ( CCR)

of the first three principal components based on node traits

AR Traits RiE PV(1) PV(2) PV(3)
3 1 BNI -1.8332 -0.1327 0.2595
32 BN2 -0.3115 0.0354 0.7441
WK 33 BN3 1.2225 0.7071 1.0477
Node length H 3 TN3 3.2367 1.6143 -0.6659
2 TN2 3.3487 2.0796 -0.1691
B 1 TNl 15.8992 -1.476 -0.1156
3 1 BNI -3.4415 -0.459 -0.1503
32 BN2 -3.4473 -0.4433 -0.1374
RiEi 3 3 BN3 -3.4584 -0.444 -0.1621
Node wide B 3 TN3 -3.6927 -0.4847 -0.2208
H 2 TN2 -3.711 -0.494 -0.2094
B 1TN1 -3.8116 -0.5027 -0.2207
FEIF(E E 29.7541 0.9137 0.2011
HE CR/% 95.9809 2.9474 0.6487
FIME%R CCR/% 95.9809 98.9283 99.577
A 12 03 TR R RS = L2 R 3 R E TR — T AR AR =
Note:BN(1,2,3) :the first( second ,third) node from bottom;TN(1,2,3) :the flrst( second , third) node from top.
251
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—1.5F OTNLI
~pel
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,3) :the first(second, third) node length from bottom; TNL(1,2,3) : the first( second, third) node length from top;
,3) :the first( second,third) node wide from bottom; TNW (1,2
BT 6 NEFFHERN TR S

Principal component analysis of 6 node traits
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,3) :the first(second, third) node wide from top.
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Table 7  Principal component analysis of 31 varieties

based on 6 node traits

SFD Variety  PV(1)  PV(2) PV(3) PV(4) PV(5)
1 5.6496 -3.2892 1.5064 0.3817  0.8755
2 1.1166  -2.0207 0.4961 -2.6731 -0.2578
3 -0.6057 -2.1498 -0.0488 -0.4595  0.6822
4 0.3131 -0.2474 -0.3359  2.4851 -0.1901
5 -0.0773 -2.0002 -1.3281  0.1979  0.5761
6 2.0747 -1.4299 -1.2739  0.8073 -0.0968
7 1.0919  0.9851 -1.1949  0.4941  0.1154
8 -0.086 0.0468 0.0365 0.2133  0.9076
9 0.2394 -1.5777 0.7053 -0.5487 -0.804
10 0.6641 -0.1325 -2.0354 1.3838 -0.088
11 -1.7551  0.8556 —-0.126 —0.3097  2.1851
12 0.0549 -0.2001 -1.8323 2.5129 -2.4716
13 2.567 2.8147 2.6876  0.5458 —-0.5558
14 0.3384  0.9195 0.0365 -1.6106  0.2803
15 -1.6016  0.687 2.478  0.2454 —1.0184
16 -0.025  -0.1594 -1.8462 —-0.157  0.4843
17 -0.088  -0.0576 0.7749 -0.4086 -1.2284
18 22295 0.9741 -3.1314 -1.0768  0.4917
19 0.6109 -0.2527 -0.0425 -1.471 -0.1866
20 -2.8648 -0.0272 0.8145 0.4353  0.7957
21 -1.504 0.2099 12307 -0.614  0.9758
22 -0.5618  2.1315 -0.8643  0.6127 -0.3537
23 -2.6874  1.099  0.1327 0.1731 -0.4131
24 -2.7933  1.6337 0.182  1.0728  1.1617
25 2.1283  4.2318 0.9058 -1.1741 -0.6463
26 -0.9965  0.4225 —-0.878 -2.336 —1.2056
27 -0.9484 -2.4625 2.9753 0.1621 -0.7781
28 0.9544  0.1532 1.86 21298 1.1584
29 -2.1475 -1.8545 -0.4477 0.6186 —0.3146
30 -2.7632 -1.8286 -0.9374 -1.1977 -0.546
31 14729 2.5254 —0.4995 -0.4349  0.465

FRIEE E 3.3839 2773 1.9629  1.4606  0.8115
HA%E CR/% 28.1994 23.1082 16.3573 12.1717  6.7627
BiA/#% CCR/%28.1994  51.3077 67.6650 79.8367 86.5994
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Fig.2  Cluster analysis of node traits
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Table 8 Correlation analysis between node diversity and yield traits
(ERIN ZEFPHL A ZEFPHL CV R H ZEHK cv AR
Traits H' of node wide CV of node wide H' of node length CV of node length Seed weight/plant
ZEHPHL . _ .
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P ) ) . .
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K _ _ _ .
CV of node length ! 0.46
MR _ _ - - 1
Seed weight/plant
T = fURAE P<0.05 KP-25 8%, T,
Note: * A significant level at P<0.05, the same as below.
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Fig.3 Seed weight and genetic diversity of node from different varieties( A : H' of node
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