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Abstract

In this study using SSR molecular marker technology we carried out the genetic relationship anal-
ysis and comparison between the early-maturing variety Hengzao 1 and other eleven ear-
ly-maturing varieties including eleven late-maturing varieties and seven varieties in regional trial.
Genetic relationship map was constructed for Hengzao 1 and other varieties. The results would lay
a foundation to the new C4 model plant genotype for Hengzao 1 and make preparations for the
functional gene identification. In this study we successfully constructed UPGMA dendrogram ac-
cording to cluster analysis on thirty different foxtail millet varieties based on the similar coeffi-
cients. All the varieties were classified into three major groups and the similar coefficient was in
the range of 0.86~0.92. Hengzao 1 had the closest genetic relationship with the regional trial cul-
tivar Jigu 25 and Chengguhuang. Therefore, the elucidation of the genetic relationship between
Hengzao 1 and other main cultivars would lay a foundation to the study of the genetic characteris-
tic of Hengzao 1. Meanwhile, it also would give the preparation for the functional gene validation
of foxtail millet as C4 model plant.
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1. 5|8

4 F(Setaria italica (L.) Beaur V)EVE T IE[1], HIRFE LiE4 2D 7300 4. ERBEIEDH, BT
BORKENGEER AME, EFRMEFE2] [3]. B ZMAETRELTHX, FEIMETRE, F
FRMERILX, SRR 25,000 HRifit, LSREEZHIREED. i, mTarTER
A R KR Z SRR S [4] [5], BRI I RAEY), [R5 RO ARt 5Nk
THI K £ 8™ B AR K BRSO AR i 2 A R SR IR I & AR W . DRGSO SIS R 11
BERHRMIT R 8, b TR ORI REE RSO B B R P AR .

LA ) BRI FC AR LE A B 2 A b ke A R OC B A, T ade 43R ASE R A AR ) 2 DR B0
BRI T2 B OCE B o T AL AR B AR RO ST AR AP 9 54T R LS AR R
R TR —Shatk. #5595 — ZEIEY, SS9 SRR, KB TEE IV,
FAE R T L — 5 BT A AR RN CRZ) 50 em A7) AR B IR (M 57 REA) —En] 20
E RS0 S5 i B0 Bh T AN C4 B A B AR 2 R R R F 9

ERE ) DNA FRidBEARZ —1 SSR HiR T iz H THEifE Z et BiAL ikl g DL & Dy Rk
RUENT T . ABFFEAIA SSR krid[6] [7] [8] [9] [101%} 30 M3 A AT HE Sk T 845 5¢ R 7T, SSR
(Simple Sequence Repeats) i iCiERER F A ML E R THIFRG KR FR, HEERAHER L. Z2EME.
ATEEPE R DL PR AR T B AR 11

2. LIEMPE R
2.1. EIR

A FCILERE 30 AR T b fh, 3B IR ARMEL A B T 0 SR AL, LR BRAS 5 2 R A
54k, AT 1T ARG 11 ARG L 7 AR, XX 30 6 AN FES T d AT R
feZHEIEII T
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2.2. SEWFE

Fl CTAB V4R EUIE R4 DNA, Z )54 DNA Fi%El 100 ng/ul T 0.5 pl &0 .
SKH 20 ul #) PCR S BiAER %, 95°CTHAE M 5 min, 95°CAETE 1 min, iB°K 1 min, 72°CZE{H# 1 min, 72°C
WIRLE 5 min, ZBME. Bk, LEFEE 30 MEHE) PCRART, ARMEXT RG] 915 BB KR .

2.3. &F SSR 3|43EiR

AHIF TR SRR R« B PR R BRI BN BT R 4T SSR 514, ARSI = 2=
BRI AR B EE Prasad BT 2 14 51 40 LA R o e AR 4R S5 151 35 DR 280 /37 4 SR T 5 1 055

FH 6% 5% TR I TR e i Jie FiL K AT R DR RAS I, R i 7 v s W 1 ORI 40 RAE X F KR F i
PATER, TEF—PATL b, KE—FEIARIC AR RE, A —RRr R AR AR R/E, A #
Z. W1 SSR ARILEIY) p61 Xt 30 A E A A RHY 45 R (W 1).

24. WG S FHITE

2.4.1. SSR &5t
F Excel I, W5 iE W0 & ol 7, TR 017 JERECESR: BHFdN “07 , HHidA
13 1 ”» ) []2]0

2.4.2. BEDHH
JEIE NTSYS (Version 2.10e) 4% A 705 R AL HE AT 20 M [ 131, MRS 30 40 2% T-AF i B 24
AR S 11 RS L1 Rl B R DL R 7 el D B (DA 5 R I R R

2.4.3. IBME M

AHEFCiEIEE POPGENE V1.32 (Yeh F, 1997)8 AR M5t 14], MRS A RSN 54 Ne. F
#¢ -7 3t (Shannon-Weaver) ¥ £ 1. WIMAZ R 2% A& FE (Ho) WAL FH R4 & 1% (He)~ Nei’s ZFEVEFRELLL A
S 540 Na.

3. ZRE S
3.1. B SRS

AT 30 AR TAES A, B AFE R SSR 5147711 3 R RS 2 30 2567 A8 537 557 (Na) ¥ il 7
8~21 ANZIA], PRSI 3G H 12,1500 4>, FEARBIFFTA S5 b159. b185 Fl b247 fif s
DB AR AL 8 A, R/ s 514 p80 Ar A I BIZA A 2 21 4, RRZ M. HME R
H(Ne) [P Tu [ 2 5.4217~16.6667, HH1514) b142 /b, 54217 45 5I¥)bl6S &%, 5 16.6667 1>,
B G O 9.3761 4. Shannon-Weaver 2 FEIEFREM AT 7E 1.8297~2.9391 Z i), “F¥°4 2.3172.
N 2% £ B (Ho) Y [l /& 0.0441~0.1706, P34 0.0994 . #2244 & (He) B ME 7E 0.8294~0.9559 2 [A], Nei’s
ZHREVETRECN 0.8156~0.9400. A, 514 p8O [ 6 FhfaHAl & e m ., BS54 p80 iR 2 A (S B
FEMAE 1),

3.2. Beatr

T B R AR AT R, OO T €07 R0 17 AU JRAAAERE, PR NTSYS (Version 2.10e)
BAEST 30 A FERFAE BT RS OLE 2). 30 AR FEATHE AR R 0.86~0.92 2 JH],
ML B 0.852 &b AT 73N 3 KK,
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300 bp — | it el ¥ ?lonn,;t\“\-ﬂqu(r»a-*-}ulm‘s] 1;5-1
250 bp — A A 83 - Fa
200 bp — IR “Etrtt &“l.ﬂj——_}bkﬁ“‘—-&lk pﬂw
150 bp — iy /’5/ wS o
Figure 1. Amplification of SSR primer P61 in 30 foxtail millet accessions
[ 1. 3149 P61 3F 30 A E A FHEMRIIBHLER
Table 1. The genetic diversity analysis of 30 foxtail millet accessions
= 1.30 BAEAFHMBEESHMETITER
SSR Na Ne I Ho He Nei’s
p88 15.0000 9.0430 24674 0.0950 0.9050 0.8894
b165 14.0000 10.4651 2.4799 0.0802 0.9198 0.9044
pl182 10.0000 7.0312 2.0895 0.1277 0.8723 0.8578
p80 21.0000 16.6667 2.9391 0.0441 0.9559 0.9400
b159 8.0000 54217 1.8297 0.1706 0.8294 0.8156
p6l 12.0000 9.3750 2.3610 0.0915 0.9085 0.8933
p98 10.0000 8.3333 2.1942 0.1051 0.8949 0.8800
b109 18.0000 14.7544 2.7873 0.0514 0.9486 0.9322
b247 8.0000 5.4812 1.8488 0.1670 0.8330 0.8176
b189 9.0000 7.8605 2.1183 0.1101 0.8899 0.8728
S1017 13.0000 8.8235 2.3526 0.0983 0.9017 0.8867
b263 11.0000 8.4906 2.2404 0.1028 0.8972 0.8822
p32 11.0000 9.7826 2.3323 0.0870 0.9130 0.8978
p59 11.0000 9.3750 2.3035 0.0915 0.9085 0.8933
bl142 14.0000 10.9221 2.5098 0.0756 0.9244 0.9084
bl185 8.0000 6.5194 1.9596 0.1385 0.8615 0.8466
b258 14.0000 10.0000 24511 0.0847 0.9153 0.9000
p20 12.0000 8.8235 2.3148 0.0983 0.9017 0.8867
p269 10.0000 8.8235 2.2314 0.0983 0.9017 0.8867
SI119 14.0000 11.5294 2.5335 0.0701 0.9299 0.9133
Mean 12.1500 9.3761 23172 0.0994 0.9006 0.8852

BRI 7 M TR, RO R R, el R TR T JETE

R4y, WG, BE

F A AHEA . Hha-tBEERR TR G R RBOL, WG M IR RN .
T IX 4 Fh 2

BB L, AR 16 M T M. BT HEas.
FIARLIX 1 Fh DUS S LA 16], BT 2B EZRET. 2R NIA.

T4 4

TEHRFRA - B E R

AASEMENIIITA 11 D EMOTRERGE R HAZ IS DL R BN 0.856 4 SR A2 AP TEHE .
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Figure 2. Cluster dendrogram of 30 foxtail millet accessions

& 2. 30 T EIAFHEELEE

81 ASERAIEHERAS . BINT. BTk, B TRIER AR, H B 98T 2 AT 2 AR H AR AL
PEFRBCER AR AN 38 2 AN TEREAL A 75 17« AR 40 DL SR I S 7E I 11 AR, FErh ki AR R 21
BRI RIS DI-1. /N AITE TSk 140 DI — 25, 12T o 38 MR P /N 1 2 0 0 7
VB AR T, 9 0.87, BIMI'E 5 HALRE R R REBUN, AEAAESA, FITHRBIHEIR[17].

55 I BB S 7 AR T abl, 50 B REG R R —S 0 6 4> DUS MBS A, 40834 25,
RAH. BB 15, 4835, B8 18 LURHA 31. EZRBHEA | BARA 35 BA—K. KA M
HA 25 WA—K. B 18 MR 31 Bo—2. Hodh i i — 5 B LIS H0N 0.879, 5 DUS Jili
SRR BB 25 03R4 6 REURIE.
4. +1ig

AHFTEIBIE N 30 B3R A T SR HEAT BT, AR T IR R . SRS 3 2, Hih 7 AR
SFR RO TS, A R R 4 LGB LUK 1 B DK PR S TS, B
B 6 KR PR T A2, 7RSS T A2 eh, LSRR 2 15 [ i PR 28 25 R 7S 1)
WX REONEEE . Rk, MRS, B R R— S AR 11 Rl B RRD 11 R
ZREMEZRBOK, 5 ERAMFI R 25 RURA SIS RELERS, TR F05 5 — 515 fth 5 bl
KR YESE, Ty SR R — 5 AR A R B SR, RTINS T A C4 B A 3 6 15 065 )
DRI 54T T il 5 DR 56 (000

BEETHAEHE AL MR R, B OB T T ARt R o] 2 18] [19]. 73T 5 — 5 BAA R 31 5 F,
[EHFEA TR C4 BB LR TR, HAT, 768 /U KI5 — A i HF 42201
PRI, AR 5T it P By C4 A AR d 5 TR 80 W L e R, 40 I A B AT (09T 0 S i
2 b, S AT AR T — S A A A

EHEWH

2016 “FREE AL H AR FE 4 B B I H (C2016101019); 2014 4 B ya] b B I Y0 2 B 58 % iR A
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(201408); 2017 4F A& 1 R R R H (201706A083); 2016 4E 5 ] b B i 78 27 B 75 4 Jk 4 1 H
(QN201601).
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