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ARREF BT, AT ENL R F IR T F G R A 2n=20, 13 IEF . #0327, FS2106 HAk AT MM R F 1
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Traits Inheritance of Female Sterile Line FS2106 in Adlay(Coix L.)

LI Xiangdong, LU Xiujuan, WEI Xinyuan, PAN Hong,ZENG Tao, SHI Ming
(Southwest Guizhou Institute of Agricultural and Forestry Sciences/Adlay of Engineering Technical
Research Center in Guizhou, Xingyi 562400)

Abstract: Genetic stable female sterile line is the key to realize heterosis utilization, and it is also a essential
pathway to achieve simplified hybrid seed production by using female sterile gene. A female sterile line in
genetics, named FS2106, was first discovered during our investigation of germplasm resource. The phenotypic
traits, pollen viability and chromosome numbers were tested in the plants, while two hybrid combinations and
their segregation populations were built with FS2106 and other two normal female parent, thus traits separation
of female sterile, stigma color, shenth color and involurce texture were observed in F, and F, generation
populations, and inheritance modes and regulations of four traits were revealed by y’ test. The results showed that
plant height, stem diameter, tillers, leaf length and leaf width were 86.9 cm, 4.9 mm, 33.4 per plant, 34.3 cm
and 2.2 cm in average, respectively. In flowering stage, its pistillate spikelet grows without development, but
tassels are proper growth and produce viability pollens, exhibiting stable female sterile characteristics.
Chromosome number was a normal type of 2n=20. Moreover, the female sterile trait in FS2106 is a recessive
nuclear inheritance controlled by a single gene, while its purple leaf sheath and stigma and involurce texture are
the dominant heredity of single gene, and alleles were heterozygous in involurce texture loci. In conclusion, the
discovery of FS2106 and the mining of female sterility gene could provide the basic materials for the heterosis
utilization and seed production of adlay, and traits of leaf sheath color, stigma color and involurce texture can be
acted as macroscopic flags in breeding procedure.
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WEMEA T S AT R AR A R T
BT & MR 0 24 22 & P A 2 Fh 00 SR, T
W RN T I R LR A AL A ) B TR 22 PR A A
Y slgeE e s e BA EE S L 15
tn THEMEAT R ERAMR | = RELE LM F
L BHErZeRE S CAEZ R ED A, ik RS 45
T MRS R T R KRR T, PR T
PEAE M, ARA MY IS AR R B A
R, REAEFHIGE, SR FRAER NG, BV
B HRARLE KT N EEY A R
. EF(C. lacryma-jobi) J& T ARAFRE LB (Coix
L), H—AEE S 2 AR R, H g oh
ai B2 B AR A LA B ST 2 SR A B
AT 3 A | A0 o e g i A A S B v
J15F Z ARG EAE R BT 0 2 A ) i
it T S SR B A AR S A B AR & R s
HAYJCEMMER . EZE S0 REHR A E
2R S e EANG T 1 E S ESP S S ST S I S
POVEYI AP R IR 587 1 28 2024 4F  FE & DR ISR
RYSOL B AR e 2 AR S T TR
B ZRIA , M YR A ARG LT 2 T
o7 S AP A L S R A 2 R R R B B .
FE B UL /AT 5 T, AR R ] g sg e

FIT TR (FK EHEARFI R A 5L 1 4k 2 5
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Table 1 Details of parent materials

LRI KB, HG P IR AR K A
T E IR I e 2 A A SE VIR AE 22 A
FE A BRI 7T 22t 2 B S etk (it 23
o K S 80) SR 4 Bt R CEa € -4
o HHI €8 RE Sk B ) SR BN 1~2 X LR 42 i
0N e NI R (Sbsh - DS ) SN O SR S TRt
o KEILDE, B EE R — /N 0 KSR R
WYy AE A EATH R RLRN , FERA 1R E oK K ASHR
FEL T PIIR Sk iy UBRAT LR 4 FhpE 38R ) 1
A BGERE F ERE, JLBRL P KO — ELAS i 5 1 M
ANE IR & BRI R D02 8 S R 2 A 7 FhoRn ]
Pl ) TR AR S 11 o AR5 A B AR T 3 B
IR S TN R IR R T A AR AT
SE AN H 2 MEVE RS B 2R 0 S AL EVE AR T
AR, I BRI T A e RN MR A it
O3B, VAATR T A AS B AR AR 1Y 28 U AL A
BRIR G R, S 2458 B R R HE RS S 1
FRL R
1 MB5RFZE
1.1 f#R

WEPE R B 245 1k FS2106 SR AC A 5 2 > A B 4
() HA IEH B YER) A 28 R CL84 MIIF19-41 JHEAR
DL HERCE AR A58 A BRI 22 6 R LA A
LRBMREALR, FEILEL

HHEN LR EhEe) LB A BT HEREEE A
Lines Leaf sheath color Stigma color Involurce texture Female fertility Origin
FS2106 AR - AH iHiea
CL84 E AU EEARU) i W gl
JF19-41 e SEu) I ZC Ik El

—FOR i TAERR B SR AR BL

— were traits no appear because of floral organs absence

12 W%

121 BEEREHRFS2106 REFE S5(EY
ol 5 B YA AR L AN AR E ), T 2021-2023 4
E ST A 6 ST AR BT I S A AR, >R A SE 97
B MEVE AT AR FS2106, 1445 3 4F WL 2L 3= 24k
MR, AR R R R R T L BERE |
EXF:PS /U DT NG N e ST N Y i
P EIRESEE, JE25 0 S F 1, CL84 FIIF19-41
— R AT

122 BEMTE HR FS2106 EMiE N R EE

B AL 1 9:00-10: 00 HOH 2 /i 4>
SIHHIGE S FS2106 HIREFREDY , #ITFAELPR AL &
F#IEH F LA 1% L-KI Q9% F, 76 100 {5562
N S FS2106 ALK RIS, LUK HAE Ky
16 11 s 2 BEAH Y e G R T oy B 2, 1R B4 i
(AR R T AL BE | 1 i S e G RNl e Ab 2R
OS85 A

123 FERBELZABMRIBEST 20214, 7R
A48 24 SCTHT S VG R M AR BT S 50 b R SR AR A
B, LLRT AR CL84 1 JF19-41 NEEAS ,FS2106 M
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LAHEATHAS , 345 2 40 F,, 2022 4E F, A 2 U3k F, Fil
T, 2023 AEFE RN IRAT F 0 B BER  FERE A A K DU
XA RIS A B F RN F AR, 10 AN R R AR G
SRR M A, R (o S S HARRAE
1.3 RS

FIIH Excel 2003 XF GE 11 i E s 264 7 2 I 35, A6
05 £ MR B BRE 43 5 L A9 5 SE PR o3 2 LU B AR
JE, A3 AT A A Sk e | e B 6 A
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2.1 BEMAREREFS2106 B9 & I K FEHE
2021 4E, 7E R4S 0 2106 (b BRI IR T 55 )

R2 FS2106 EHREIREMRRA
Table 2 Agronomic performance of FS2106 plants

A B A b B R B — O B O E AN B R, Y
AR A3 BT R A R A TR 2k 3 4R
X A AR AN IR R T 4, I
HAr 2 A FS2106, F£AKELE R BN, Ktk 2
L o3 BERR A R 58 (4 - (B4 31 R 86.9 em
4.9 mm.33.41/Fk 343 cm F12.2 em (K 2) ; Ak
K, Rrgk e R AR TR R, 22T
Ry RS o R R ECT 44 61.3 d; FS2106
FERRTC AL P ACAT SEMEE 2R, BVREAR AN AE
FEME/ R A B/ IV 7R 3 A KR D R B
100% HMEPEART , U0 A L MEVEAS T R IERR 2 1515 5
e AR AR 5 HA BT AR R TG 5, A R
w2, @) WIERE B . SR kIR 4R
Wk e o 4 € [RDRL R, AT B AR KR Yt
ECH IE%, R 2n=20(& 1),

- e . - B =R R (d)
£y B (em) Z2M1 (mm) I BERL MK (em) 98 (cm)
. . . . Days of ergence to
Year Plant height Stem diameter Tillers number Leaf lengh Leaf width )
heading

2021 95.0 5.0 38.0 30.5 2.3 66.0
2022 84.0 4.6 36.0 40.5 2.3 56.0
2023 81.7 5.2 26.3 31.8 2.1 62.0
V-1 Mean 86.9 4.9 334 343 2.2 61.3

AHEMIEAS s B AEFF; C BN s D e lh
A': Plant type; B: Spikelet; C:Pollen; D:Chromosome
1 FS2106 1k REK B 4
Fig.1 Phenotypic and fertility characters of FS2106 plants

2.2 FS2106 EHRMEMAR B ENEE A SHER

nE

2N ZC LA F BRI ERE XS 8 I i FLIE
R, FEBUA MEE T B (& 2) , 1B FS2106 fH #k
PIMEMEAS TR M RS . 2 N A T FL
PRI BT bR 20, J A 3T b T 7 R
AT 2R AL, RS S R WOR , MEE T E
RS METE AR BB RS 3 1B
(3), Ui FS2106 il bk i B vE A &P J2 32 PRI IR
Pl Bk A
2.3 FS2106 @M LB B ERABEEAXEER

nE

FE Sk B e 2 st A% o R AR ORI 2 —
FS2106 5 241 At 3k 2R A CL84 % 58 2 & (CL84x
FS2106) ) F, Fl F, 48 Pk 34 3% B oy 28 21 €8 4% 3k
FS2106 5 [k Sk 364 JF19-41 Z848 24 (JF19-41%
FS2106) i) F, Mk R B0 R S8 21 b 3k , Ui B FS2106
(AT Sk B E MR R R 20 e FLAR S T ek sk ol
TAE(E2), 238414 (JF19-41xFS2106)F, 43 5 1
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BB AA R TR (R4 KOS AL A7, XM 2 5 nT e -5 EAN 7 56 N S S0 R
Ao B LIRS 1 3: 1 (HEARRF G I X5 S R E R,

S ‘ ‘
4
FS
10 mm
QCL84 B QIF19-41
/
4 \ ] \
W
10 mm : 10 mm
F: QCL84xFS21064 F: QIF19-41xFS21067 AFS2106

LLAAHTSROAE SR MU, MS FORHERE , FS FORMERE , **FoR HERE B
Red arrow indicate stigma and its color; MS respected male spikelet; FS respected female spikelet, ** respected female spikelet missing
B2 RARF EREEE SRS &EEIREHE

Fig.2 Female sterility and stigma color trait of parental lines and F, plants

®3 FEEAAFBEREREIERSE

Table 3 Segregation of female sterility in F, population of different combinations

- F, W8 F, FEE W B N
e F B R Observed F, plants Theoretical F, plants MBI
Combinati Total of F, . . . . b Theoretical
ombination
plants e AH R AH separation
Fertility Sterility Fertility Sterility
CL84 x FS2106 1384 1055 329 1038.00 346.00 1.05 3:1
JF19-41 x FS2106 589 444 145 441.75 147.25 0.03 3:1
Loos. 1 =3.84
®4 TREASFEEELHEERS S
Table 4 Segregation of stigma color trait in F, population of different combinations
- F, W8 F, FEIE W0 bR .
A4 F, B Observed F, plants Theoretical F, plants Shie )
Combinati Total of F, ” ” r Theoretical
ombination
plants wLE A L At separation
Purple White Purple White
CL84 x FS2106 1384 1384 0 - - - -
JF19-41 x FS2106 444 300 144 333 111 12.688 3:1

- FORARANERIT 5 T I

- represents trait was without separate ; The same as below
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2.4 FS2106 fEHRIEHEN & IR BORE A X SR
HE
FS2106 540 - 35 A CL84 2432 , FLF AifkEY
gLt a4 (8 3) s FS2106 5 4 (0 M- 55 A TF19-
A1 5258, HLF A RR L 5041 (i, 1P FS2106 ik

QIF19-41

QIF19-41xFS2106

SR LT S AR T et o B . For s ik
R A 25 SR R (R 5) , RaT (- S 4t o -y
PERBY T2 TS 301, UL FS2106 FE PR A 25 (4 485
PEARIE: R 1o 3 DR s i ) S P A% ik PR
e R S Y U W RN RS S et X NS

!

FS21068

HELHE N T4 B HL g 6

Dashed box were sheath and its color
B3 FEAKRF RERM#HEEEREFE
Fig.3 Leaf sheath color trait of parental lines and F, plants

R5 ARASGFAEMHEREERIE

Table 5 Segregation of leaf sheath color trait in F, population of different combinations

- F, W8 F, S Wb N
44 Fy BAREL Observed F, plants Theoretical F, plants SR HLD)
Combinati Total of F, " , ” , © Theoretical

ombination 3 5
plants E RO @ AL & separation
Purple Green Purple Green

CL84 x FS2106 1384 1384 0 - - - -
JF19-41 x FS2106 589 444 145 441.75 147.25 0.028 3:1

2.5 FS2106 @k B & Rt K s F 7L SR

nE

PLFS2106 5 H 52 i AL 3 A JF19-41 4258, H
F A AR SEL 5 A H 7 T, a2 R AE B B R &
A 4r e, T RE S FOAEMRECR B0 G (U 2 Bk F E
) o LAFS2106 -5 H 72 A48 CLR4 2458, HLF,
FEAAE AR BT 3 3R 0 5 T SR 1 43 55 %
TR EE B JTR E TRAL AT X R IR AR A

SERAS FREAR, b FRSE 5T F A AR 8 28345 09 FL 1
IRTEZANEARIFA B 25 5 10 ABE IR F Al bR A 28
FRAT O FL B0, W B T MR (B 4) o 2 K50 1Y
SRR (F6) RS 7S SN 4 B AR &
3:1, FiRZE R FS2106 S Bk AR,
FIN LD ) S Mt A% 25 i FLZ R R A i AR
FOEUAE & A Motk o i, B i 58 oy s X 140
SEL R PER A S AE FS2106 R4 A1
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Q@ CL84

& FS2106

Q IF19-41

L RUT I

Fz:qa’?_r’uﬁ

C: M E BRI
C :Chitin involurces; E : Eenamel involurces
B4 BERHMERTE FS2106 X B EHN A BIER
Fig.4 Involurce texture trait divergence in FS2106 hybrid populations

®6 TREASGFHELERMERKSE

Table 6 Segregation of involurce texture trait in F, population of different combinations

F, WL BE 5

F, B B

bk A
A Fy BHREL Observed F, plants Theoretical F, plants SREHL
Combinati Total of F, v Theoretical
ombination . = . =
plants FRIR M5 IR HIEm separation
Enamel Chitin Enamel Chitin

CL84 x FS2106 361 265 96 270.75 90.25 0.407 3:1
JF19-41 x FS2106 589 0 589 - - - -

3 iTig

3.1 ERNMUEAERR(ER)NRASFANME
TE BRI, A [ R0 e i 1 22 S AR A A
FAEAE (B FOKEE) B B B T HAT
ZRME R 2RI, R AR B E AR B Y
HARRIY i, A o i EMS ARG T R
EMELE (HEPEANTT ) RAIR , A B MEEA 7 2

LA EE N ACST 57 SR> o FUBR i 19
T BUIE: , AN A1 59 B9 78 A2 A AN TR B A PR L, RV
e , BRI AR AR BE AR AY . H AR 7
PRAR B & BT 2 A ke s 0K B R T Sy Gl AT
FrBy , 3 2 /1HE [N 3 551 A 00 8E DX - R ME LR, P
RSE T BREREMERE SRR O P AL 02T o TERR A
Pyeb, KRR AN T AR A MU e B,
BN TFRRR R A s il AR = . REEKREE 2
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SEPLT A B SRR R L E T4
P AE = AR TEKRE I FpAE 7= L = RIEHAEZ
PRAR S R 29 BLECAAS B R, 10 P R VA A7
8 45 AR DR 52 M A R T 7 P AN 4 PR
Fo TN R BT 20T, T T AT
BRI 2, LA 2 A 5877 HE AP FIR A ZL 28R
T, B 2258 KRG S B A AR AL AL ) Fp 475 A8 BELAG
TR B 2524 1Y FM-Line+MS-line (P A~ R FS+
HEPEANTE 22 MS) I IR, BT FFRE T — 25
KRG 2 T I 34 41 155 232 58 7K R il P 25 36 1) i s
1, HOCH A T MEMEAN T RIFI . 2022 4 b 2%
HRAE T —A AR KRR B T AR,
SERE T A KRS RO AN I IR AT T i
A3 B T SO 1S 7 R B ML L A R B ) SR
e KR A RRAUAL I FR 2 180 R 24 28 KA L
W ARG BE DR %) - B K /K R 1 7 P B 6 TR 3k
& ARG L N ik S AT (o R I SE N Rk
&3 FEE D  ABEVEAS T AR, T4 6 0Ot ok
T EMEAS B KRR I SRR MR, SEBL T 43S KRS Y
HUBRAL Tl il , o H RV RAR TR LB A TR AP A%
WFST i AN B AR FS2106 S 76 [ SR 4140 F b
FHERKE B MRS AT ZEk, BT
FWMEAE Y AT & IR BRI A TR R X
L KRG 0 ME R B R A 2Rl AN B R B
FS2106 M) A& 1 & EUsAL T I, Jokbeds
TP UL SR R R Sl AL B, 24 ) 2438
R RTINS
32 BENEERIEERNEENERTEEM
R A
BRI IR LG TN A R g sgt s 220
AR T A e R ATE RN 18 2 R s
PR AT AR T 4 . AR 5T A BA RT3 5%t 2% 30
2040 B 0591 32 2 5 S P A R DR R 1 %o g e 3 R
P a5 SR A S T B 1 X 3 PR ] ) S
120 BRI AL TR R AL . AAESE
U 1) D A 0 1 35 0 S 7 PR FS2106 5 R[] 5%
IR B AR 2L, & B FS2106 [ MEME AR M 1
SRR RS ], B TR kA N 2R H AN Z A0
JOT B2 M) 5 A Sk B I 0 R T b 1 5t £ 3
J& T BE DR s A%, 3K 5 A S AR — B
FS2106 H ik MEAS B 3 BRI 9 42 1 2 2 P L 341 FH 1)
FEh T R A Sk B | R I SR A AR
AT UL BRI PR, XoF 38 5001 358 4 et R A4l
EMHAFEEE L,
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