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Abstract ; Objective of the study is about to detect quantitative trait loci ( QTLs) for such as plant height and
panicle length of millet. F, population derived from crosses of the millet cultivars Shen3 x Jingu20 respectively was
used for OTL analysis. Data of trait about plant height, panicle length and others was collected and recorded. By a-
nalysis, it said the traits recorded are all quantitative traits. Using SSR as molecular markers ,54 markers were divid-
ed into 10 linkage group. The presence of two main-effect OTLs which are related with plant height was declared by
Conplete interval mapping( BASTEN C J) using OTL IciMapping 3. 0. 1. 21, and the total effect was 45.9637% .
One main-effect OTL which is related with panicle height was detected, and its individual effect is 14. 9647% . It
said that the main-effect OTL about panicle weight and the one about grain weigh was the same locus, and the
effects of them were 11.9601% and 10. 1879% . Gene-interaction analysis indicated that there were gene-interac-
tions between 6 OTL pairs with additive effects ranging from — 0. 4986 to 16. 6407. and individual effects from
2.2716% to 6. 7478% . Detection of OTLs for traits of millet is sensitive to environment. OTLs of all traits spread a-
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round chromosomes,and gene-interaction occurs frequently.
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Table 1 Comparison of agronomic traits between Shen 3 and Jingu 20

FEAR P (em) K (em)  HARIEH(g) IYEEEL RN A MmEMIA-H) F2EM
Parent PH PL GW LSC GC HS SC
3 (4YBE) 77.15aA 16. 10aA 19. 60aA 3. 80aA % i 7.29-8.4 25
H4 20 138. 85bB 19. 45bB 13. 60bA 1. 00bB 3 H 8.3-8.9 AN

a.b R 0.05 BEKF;A B FEKRO0.01 BEKFE

a.b With a significance level of 0. 05,A B With a significance level of 0. 01 ,PH; Plant height, PL: Panicle lenth, GW ; Grain weight, TN : Tiller number,

LSC: Leaf sheth color,GC; Grain color, HS; Heading stage,SC: Stem color, The same as below
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6 MR TR 417 A ERRR, BEALICHC 101 4> BBk
FOEE B, e R B B - 80 °C RAFE,2010 A Fl A
F, %%,
1.1.2 SI¥IsRiRE 3L 3 ASkIE. (1) BU/MEFF AR
SSR 141 (2) ZEHIT K11 SSR 51415 (3)

WRIEA T IR A B H SSR 514, 56 FT 519,
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1.2.3 PCR ¥ 3 PCRKZ (20.0 pL):2.0 pL
10 x PCR Buffer ( Mg** plus ), 2.0 L dNTP
(2.5 mmol/L) , EFUESI#4 1 wL(0.4 mmol/L),
0.2 pl Tag i (5 U/pL) Al 2.0 pl. DNA #5547
(0.5 ng/ul) ,H,011. 8 pL,

PCR F£J¥:94.0 °C H# 5 min;94.0 C50 s,
54 ~60 °C 40 5,72.0 °C1 min,30 MEH;72.0 °C1E
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26 Table 2 Correlation among five agronomic traits of foxtail
%g z’§§ millet in F, population
& %g 7 %Bé Bei PH K PL BEEPW  HIE CW  AMBESC TN
5 16 ,_2 PH 1. 00
14 N PL 0.61" 1.00
i % PW  0.47%  0.52* 1.00
X % oW CW  0.50" 0.51™  0.9%  1.00
R 2 § RISW TN -0.09 0. 06 0.49 ** 0.45 ™ 1.00
4
2
0

4 A

0 26 52 7.8 10.413.0 15.6 18.2 20.8 23.4 26.0

T (g) PW HiE(g) GW

4 F, BERENEIRSH
Fig.4 Frequency distribution of PW and GW in F, population
(x,10.471,5.1573,8.236,4.4474)

2.1.2 AEREHEREBEXDH X F, BRI
IFAMEARIA ST (2 2) . Irl >0.8 F5E 2 4
AR A AR R B LR PEAR G E Y L S5 R BOR MR B
KRR R ROk A W IR A O, H P bk
K 2 AR 2 A DL K BBk A R PARROR R 2
AR 22 (B A AR5 A R OGP B R B R ROk
FHZE A R r=0.99, /FBER 5 Atk il
T PR T 2 (] S AR B A OG, A BE A S K
IEARSE, Stk 2 — WA R B AA git 2%

** Correlation is significant at the 0. 01 level, * Correlation is significant

at the 0. 05 level
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X, SEE G 1) 1048 XT, ENEEG 1) 23 %) #EA TSR AR E] £
ARSI 5 2t AE NUGE [ R 2 B PER) SSR 514
60 XF(3.636% ) , HH 59 Xt FEAAAG I EE S v] LIRS
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AL 20,2 R ZAA,

15 R5 19 pal 3387 WIHE 4% B sERe i
HLUKZER bR AR T A B A 0, H ) B 5
K& 6 A5 19 6255 971 P UITE 6% AR MER NI T
BRI HLKEE R 2 MRICAERHA TR B B,

2.2

4% BNENREIE UK HEATAIN 1 S REARIE 3,2 D48 20, HARUKE b F, Sk

Test by 4% agarose gel electrophoresis, the 1 is Shen 3 ,the 2 is Jingu 20, others are F, individuals

& 5

BRIE M4l EEF (L3 x BEE 20) F, B h 84S R EikE

Fig. 5 Amplification and electrophoresis segregation result of marker p41 in F, population
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Test by 6% denatured polyacrylamide gel electrophoresis, the 1 is Shen 3 ,the 2 is Jingu 20, others are F,individuals
El 6 #RiE b255 EEAF(Th 3 x BA 20)F, B A hi 1845 R ik E

Fig. 6 Amplification and electrophoresis segregation result of marker b255 in F, population
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BT IS e B 10 AEBRE, A S MRic oA B
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FEVER R 78 25 MK 421.6 M, 7E F, BEA P LG
WF] 5 4~ QTL A7 a5, 2 SR EAHDE, A 3 44300
S R SRR ARG, A EI 2 Sk

= QTL S0 T4 9 FEPIHE B QTL A T4 2 iE 8l
# B QTL MURLE QTL {3 F45 7 B 4RE (& 7 ~
11) , Ho—A#kE QTL 4T p67 Fl p56 Z[al, i
B AERRIC p67 FIAFRIC p56 2394 12.0 <M F118. 3
cM, LOD fH 2.3884, Ji ¥4 2L i 15. 6200, 57 #ik R
33.2241% ; 75— AT p56 Fl b169 ZZ[a] , # B A= b
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i p56 FATFRIC b169 7358 12.7 <M 1 9.2 cM,
LOD fH 2.6529, hn ¥ % B 8.1205, o7 ik %
12. 6996% , K QTL {37 540 F b142 F1b192 Z[A],
PR ZEARIC b142 A FRIE b192 43514 12.8 M Al
3.8 ¢M,LOD {H 2. 8790, INTERLN. — 1. 5045 , TRk R
14.9647% , 1AL R B, AHREEE QTL 5 Ml
R QTL R [a]—L i I T 255 5 b147 Z
i), B 25 ZE i b255 FIAT 4RI b147 43520 0. 2 <M
F12.3 M, X B PR F i 0 B ARE R E 5T Ak R 43 ) R
11.9601% #1 10. 1879% ,LOD {# 2. 4716 #1 2. 0580,
TN 2. 5361 12,0108 (£ 3)
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Fig.7 LOD score of PH QTL in LOG 9 of millet
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Fig. 10 LOD score of GW QTL in LOG 7 of millet
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Table 3 QTL mapping of some main agronomic traits
of millet
PRic QTLALE  mdE  LOD{H ik
QTL £ k! . N
X QTLSite %% LOD (%)
QTL name
Chr-Ini (cM) Add score PVE
qPH-LG9-1 p67-p56  12.0000 15.6200 2.3884 33.2241
qPH-LG9-2 p56-b169  43.0000 8.1205 2.6529 12.6996
qPL-LG2-1 b142-b192 35.0000 -—1.5045 2.8790 14.9647
qPW-LG7-1 b255-b147 13.0000 2.5361 2.4716 11.9601
qGW-LG7-1 b255-b147 13.0000 2.0108 2.0580 10.1879

PVE : QTL fif R (¥ R UL 57 38 JE R0 TE AR 7 IO ok UK 3,
TS IS8 K HHAF 20, T IH)

PVE : Phenotypic variation. A positive additive effect shows that the parent
presenting the increasing effects was Shen3 , while the negative effect was

due to Jingu20,The same as below

2.2.3 QTL i =mBEMEREMESH L 3 x
B 20 M EE B, BEARS>FEs A 2] 6 bRl
DT AR R D AR, Horb ) 5 PR A Ry |
PATECRI AR O A 45 — 4, 5 BEROM oG Y 3 41 (%
4), 53 EPEE b129-p68 (1B A A7 bRic 4 N
12.8 ¢cM 4 M) 555 7 AR b122-b236 (HEES 247
FRiCAr R 3.5 M. 1.4 M) ZHEEENE, 58T
AR AR A OC, X T MR 2QTL B
YE#% I 3.3934, H /E LOD {f 5.0115, 57 Bk %
2.2716% , XF T RARKI E,2QTL H ARV 3. 8604,
HAELOD fH 6.3524, TTHk 4 3. 0495% . % 3 &4
#f b129-p68 (FEE AL AT bRIC 73 510 12.8 <M (4 M)
595 VSR b246-U423 (FE B A 4 ARt 20 9l
14.5 ¢M 22.8 M) Z [8] HAERN 545 T4 BERUH
5%, HAERNA-0. 1546 , HAE LOD {4 5. 1833, ik
#5.7801% , SArEERMH O QTL BEAER K A5 5
HEBTRE b246-U423 (FE B 2247 hn il 23 R 14.5 M,
22.8 M) 5455 7 IR b122-b236 (FEES £ A bRl
SN 3.5 M 1.4 M) Z [EFI5S 5 % PR b246-
U423 (BEE ZEAAmie /o 14. 5 eM 22,8 M) 5259
IR pS6-b169 (BEES ZE A mict /3 I 4.7 cM (172
eM) Z [8], 7 & HAE RN - 0.4986, H {F LOD {&
5.1696, BTk 6.3970% , J& & HAERLNL 0. 6934, H.
fE LOD {H 6. 2022, BTHKRIA 6. 7478% , 5 4 HEHiHE
pl4-b185 (BEES A2 AT hRiE 430 410.0 ¢M(18. 1 M) 5
559 FEBIE p56-b169 (HE B A A ARICAT 5 19. 7 eM
2.2 M) Z B EAERUN 5 4 F 5 BESOH G, BARRUN,
{H 16. 6407, HAE LOD {H 5. 0526, 5THkR 3. 5456% .,
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The left is genetic distance (c¢M) ,the right is marker name ®plant height A panicle length V¥ panicle weight @ grain weigh

E11

BFEERZMER QTL L mEEEEIE LMSTH

Fig. 11 QTL location of some main agronomic traits in the millet linkage map

R4 BFEEQIL BHEIESH

Table 4 Interaction analysis of the QTLs of millet
QTL #4Fk  ARICIXIE] A7 (M) RN QTLAF  FRicXE 08 (eM) MR HAERON  LODME STk (%)
QTL name Chr-Ini Site Add1 QTL name Chr-Ini Site Add2 Add by Add LOD score PVE
GPW-LG3  b129-p68  20. 0000 0.0947  ¢PW-LG7  bl22-h236  55.0000 2. 6045 3.3934 5.0115 2.2716
qPH-LG4 pl4-b185 10. 0000 -1.3032 qPH-LG9 p56-b169  50. 0000 12. 6476 16. 6407 5. 0526 3. 5456
qGW-LG3 b129-p68  20. 0000 -0.0482 qGW-LGT b122-b236  55. 0000 2.4889 3. 8604 6.3524 3. 0495
qTN-LG3 b188-b129 5. 0000 0. 4405 qTN-LGS ~ b246-U423 15. 0000 -0.6423  -0.1546 5.1833 5.7801
qTN-LG5 b246-U423  20. 0000 -0.5856 qTN-LG7 b122-h236 55. 0000 0.5864  -0.4986 5. 1696 6.3970
qTN-LG5 b246-U423  20. 0000 -0.7525 qTN-LG9 p56-b169 35. 0000 -1.1637 0. 6934 6.2022 6. 7478

AR TEAF 673 5 A TR, K T 20 VRO, B0 M 3 7 T AL TR A0 T 2k AR TR,

A positive interactive effect shows that the effects was from the parent, while the negative effect was due to the recombinant

3 g

3.1 K FIEBEBHEIRRE

RIGERE F, B AR AR A8 3o 1% 1335 i) B A
R 2 5 R R R I 8 F, BRI A7 AR A
A IERR G IS 54 4 SSR FRic, Hirp 53 A4 ik
L BAEFRIC , GEMS TR 464 e RN 2 & Be i Y
Bij Ik Tt (15 B E R RN T F, BRI 2 2
Ab, HRAS TR Z BN ZEmE K, {5 R H
F, A SRR BIOHE X O A7 AE R G0 R 25 MR ML IR 22, G
P RBURE AR SE RN R i e R v, TR

B 3 AN LA b R AE IR 22 R EOK
INXFPHE F, R, B R AR B 10 A Bubk kAT
B R A B A R AV BRI AE BT
3.2 XTF5|¥iHik

RAF FF5HADEHLL, FEANER
FPE R/ iy, AR SRR A, BRI TR T2 s
PSR BFRFA A, KIS SIS K N E
2 DNA FP 41, X 88 551 IR I A F8 BT R e 5 45
THEHA RN, FEXLELJFFH DNA HE )P HHA
G ILAAE DI FE LA PR 00 3 B % A A A B B AR
o S s N (P =1 SFSEAE R DO R 7 S a1 ) O
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1650 XJ 5|4 F R dar i 2% A AT 59 % 3R 90 2 281,
I I R AL S 514 1048 X, 4 12 XFF 3
LA, IR IR AL A0 4 38t 1 3 B R 3 ke LG 12
XTGP TESS 5 MR, K 34.93 M, X
ATREFNS i 1A 5%, 36 B 51 9 20y 2 J 4R 4 Bl
s, WESRE K5 Y%k A
[Fl—hH B IR A TS 4, X T QTL %)
AR e AN ATHLR
3.3 ERQTL &#f

T WA 2 X HE R 2 A A T A, — SR A
SREEK T 1000: 1, B LOD > 35 i B A5 18 B 1 FE7E
SRR /N 100: 1, B LOD <2, {H7E QTL 5E i
o HORHR /N LOD fEE A 2157 AR IR e H LOD
2.0 1B QTL Al BEAFAE B FAE . 76 50 Mtk
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