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Table 1 Main characteristics of the parent lines
ETRE bk 17 b 16, B
Code Species Flower type Petal type Flower color Remarks
26 R St R
“ Aw AR BT o e
T. patula Anemone Double Orange
25 ﬁ 'Tj:\ - £ 04 é
K8 "?Lé : ‘)L/U\ ?i%f T 65, ~910
T. patula Crested Single Red
Jles e S L e N0
K13 {3 ER EF‘?% 1 2108 A 910
T. patula Anemone Single Orange and red inners
e R M 2
K15 FL4E FEAR 5 EAR ) =510
T. patula Anemone Double Red
s P S AL A= w5
K17 LB JER =R B ~$10
T. patula Anemone Double Yellow
/) “”‘ "_‘J"' X = 04 X by z:l:;';':
K30 L w ‘L/Ij( 2 iRV EARTA ' ~$10
T. patula Crested Double Orange borders and red inners
1% ER 5 m AN
9904 >S10
T. erecta Anemone Double Orange
X T 45 e
9906 J1 75 % HER R A&,\ﬁa ~S10
T. erecta Anemone Double Light yellow
BY LA E JE AR oM B R RAT
T. patula Anemone Degenerated Orange Maintained by tissue culture
e Al Pk s BELT (5
Safari scarlet - . ¢
T. patula Anemone Double Bright red

T OB SRAE 7 0 F A RIED S 6 FARIE P06, ©S10: Fom AZEMREH 105 QF 243 Fi L. Note: OOrange

borders and red inners: Borders of ray florets of head inflorescence are orange and the inners are red; @S10;: The inbred line had

been self-crossed for 10 consecutive generations; @F; : Filial 1 hybrid.

1.2 HEZHEZ

DFLERARE R BY NEEALL 6 NMLEF A
% (K4,K8,K13,K15.K17 . K30) Fl 2 I 11 5% A
AL F (9904 5 9906) N A, 4 IR 1 X8 1y T A2 v
P24 HBe . 2012 45 7 A oA) B e AR FP T35 T
128 fLyXaErh .8 H FApE 4 (2 X EMOBAR ZE
23 cm H R BT A o ] IR 20 15 A58 A7 19 L 48 B R
BHRBY WA B R E A, F W,
2012 4 9 H R AJEEAE BT 7E BY SLARAE Y e oh 2
P18 5 PR A R T 2 A R AR 4% B 1k A1 R A Ry T gL
ATEE AR AR TF AT IR AT B4R B . 7F BY /b
AR RE S Ik =2 AR AT N TR B R Ry . 2
G 30 d RAh, Gt 49048, 2013 4ERKE & 2012
R 2238 . AT I T A I 3 AE i A 48 BT
A Al K A S B e b AT
1.3 MHRNE

2013 4F 2 H R ), CEERE R 8 AN ACA I 8 A4
LA F,3 Hh %R, B 5 A 30 #.
F A L. 27, B B A 4 B BE B
5 Bk A KO Y bR, DU B R R L3 IRE A

PR R+ DAL AR i 50 381 e T340 1) S P AR R . MR
e 5 5 ] b B B R AP R G A R BRI R
A BE 5 B L AR R L B R Y TE AR T AR
JORIE T 1 AR B CRLEE & RAE TR A8 5 1.0
LA« SARAETT T A5 IR A6 19 B AR 5 R A6 100 - DA i 1)
FEAE AR BR3P B 5 00 Ri 22 1 K8 (M ) 4
2 WAETE) s e A WL < Oy Bk SR AE TP 0 T R AE
SE A RPN AL AR B =0 SFFL i) SR B, 2014 4F
52013 4R TAE,
1.4 HIESITHH

i Microsoft Excel 8 43 #r 341 {8 F 4% F A
#s H DPS 4811 4 B #8C0F i 47 25 S5 50t R 2
Feg

2 HR50H
21 HEE

2 WA N A AL HR IR 2,BY X K8 4
BAEAN RV A2 58 45 90 % 22 5 W 3, HL A 2 & 1 45
FRERNFEGRA B EFER . DFLE R AW
T AT A WA T HRN21.10% ~A7.47% , H IS L4
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AL 45 LB ST RUHF O 31

FAH R BY JRACTF 1B /NEECH 72,33, 1 &
ANTETF X I I 25 SE 80K 15.26 ~34.34; LI T 53K
SAEY 2 AN A SR E 0.94% ~4.20%, Bi W]
fL2E 55 7 F5 58 Z MU AAAE 24 38 AN SRR

F2 BIRLHAWEIE
Table 2 Seed setting rate of hybrid combinations
in 2012 and 2013 %
95 A
Com;aﬂinca‘tions zotz 2013
BY X K4 40.824-4.36ab 39.81%9.25a
BY X K8 47.474+11.87a 35.03+7.14ab
BY X K13 32.2146.09bc 30.514-9.52bc
BY X K15 36.68416.30ab 30.3646.96bc
BY X K17 23.3745.88cd 30.544-10.90bc
BY X K30 21.1047.00d 24.7446.98¢
BY <9904 2.3641.09e 0.9441.34e
BY X9906 2.32+1.03e 4.20£3.42d

R SRR WG FRRES AR E(«=0.05),
Note: Values followed by common letters within the same

column are not significant at 0.05.

22 FREMRiEs
SR HTAERY I RN AL €5 1 AL A, 25 R (B 1
e 3) o« ek R AL 0 3 R AL B ML AR
SR AL TR ) 2 28 20 G Ry S AR AR TR L ACAS Sy IR AR Y
W) 28 2 20 A 0 SR AL Y BV 2R 38 41 A 1Y 46 78 ] A2 AR
LR, Ze 8 H G M RV ER S S . 5 IR AE
AL B e, WA RO, e /A 1
(BY X K4) 3 S04 Jy 2148 ) % 22 J AR R 40 68 (BY X
K15) 8 #8 11 20 % (BY X K8); & A g #8 {5 21 4%
(K13) s # 0, (K17) , 22 38 JG AR B B 20005 s A Ay
R 2L, W 2% 28 5 AR IR S 1 i 20085 (BY X K30)
JIT A 41 8 5 R AR A €0 i 1) RS 41 68 R

PLTT 753 R ACA 2 AR B8 A A 1 AE A I A R
a5 BY — 20, FUAE AL A RE €1
WA LA EE R BEA BY HE
23 FEHEMRHHEMERMMLR

ANTEVAEGY ] R T bR A6 0], 25 A4 sC 2 B 1 bk s
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DL B e A B I 4 7 AN WL MR AR AT B 22 R
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TEH .

FLAE B 58 Pl B A B B R AR R 78 0
FE R e AR K VIR LB R R AR
MRPEX — B R H bR 400745 41 A £ B2 RCE R Yy
R 5 MR A G . BY XKI7 MR %

RTHEREFER

The parent lines and the combinations

(Bk# 30.64 cm) (A /N (K 10,31 em, 158 6,98
em) ERGETFEHR 6.06 cm), 5FLEHEWEF H
PRI s BY X K30 46K H AR 46 (F8 )7 B AR 5.91
em AEDE AR 2.11 em), BY X K8 fEJF H 4% 5.42
em B0 EHAR 2,17 em, BB H A AE U3 WK
ik 83.83 d. LAJT 5 3H RACA, Fh i) 22 28 41 & 1 Ak
WARIE SILE WA E & BY MR AR B 05,
WAL AT R ORE M T 0 77 48 R FL A48 7 fe) 44

LH,
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Table 3 Qualitative traits of the parent lines and combinations
£ Flower type W Petal type TARAEAE 4 Color of ray floret
HE
Combimtion A Wk . BA Rk - A Lk .
Female Male ! Female Male ! Female Male !
BY > K4 FEAR FER R Tt iR HI @, it 0,
Anemone Anemone Anemone Degenerated Double Double Orange Orange Orange
N —p — N N N LisRUEAR
FER RN TR T i Eig R a
BY X K8 . . . Orange borders
Anemone  Crested Crested Degenerated Single Double Orange Red .
and red inners
s I e ; o s iR LAWY [ EEARTN
BY X K13 £ N0 R K S 2% Ee Oran :i Oran, Lr:nd
ange anc ange a
Anemone Anemone Anemone Degenerated Single Double Orange Ag ‘g
red inners red inners
BY X K15 FER BUR N R T Gig g 1 7., 7,
5
Anemone Anemone Anemone Degenerated Double Double Orange Red Red
BY X K17 R ER JER TC iR £ iy 0, [ EEARTN
Anemone Anemone Anemone Degenerated Double Double Orange Yellow Orange and red inners
. X . . i 21 iSSUEAMIDN
HEN SR RN Tl Gis £ ) y 3
BY X K30 . . Orange borders Orange borders
Anemone  Crested Crested Degenerated Double Double Orange . .
and red inners and red inners
BY %9504 FER FER ER T i Gig Tt 7, st s,
Anemone Anemone Anemone Degenerated Double Degenerated Orange Orange Orange
BY X 9906 LN LN SR T Gib TG B, oy i) @,
o Anemone Anemone Anemone Degenerated Double Degenerated Orange Light yellow Orange
x4 BEZTEEGSNHERREZE 2 aIBF LN
Table 4 Variance analysis of 8 quantitative traits of the eight combinations in two consecutive years
[X 2 [1] A5y X FE [l 7Y .
R Replication R lany ﬁi}fnot e><jz R
ations
Traits ,p . Year Genotype P Error
within year year
A df 2 1 7 7 30
¥R Plant height 1.852 9 31.590 1~ 101.021 3* * 24.183 8" 7 6.418 1
RiE Crown size 5.526 3 31.105 2% 64.527* 12.208 3 5.583 4
¥ H 42 Diameter of inflorescence 0.000 3 8.987 4** 5.581 9** 6.347 1** 0.097 9
0> H A2 Diameter of disk florets 0.005 8 0.208 0* * 0.630 7" * 0.099 9** 0.026 0
K Length of compound leaf 0.811 9 26.048 5 * 11.912 6" 7 4,104 8°* 0.543 9
5 Width of compound leaf 0.438 8 8.576 8* * 5.221 2%~ 3.583 0% 0.357 3
B AL Initial flowering date 0.002 2 0.001 6 0.023 5** 0.004 1"~ 0.001 0
e AHEM F I Optimal viewing period 0.000 1 0.430 0 * 0.062 3% * 0.076 9% 0.002 3

GRS A B R SR (3R 6) L, FLAEE FER Y
HACH A B A AR HAE R AL L HAEH —0.64%
b AR A I 0] 8 2R DL, kR R O X ]
H1.210%~25.73% ,F34MH Hy 13.03 %, 2% 4 & 1 Bk
RN O HAAM XY — 1.64% ~
21.49% Y BY X K17.BY X K30 B~ 4H & 0 17 {8,
Gy —1.26 % . —1.64 % , Hfh 41 5 76 )7 H 4% B

s, ox x A IERIRTE SU M 1 %K E R B, Note: *, * * indicate significant difference at 5% and 1% levels, respectively.

R RO R R K K R SE R TR Y
S AA R A A B R 4.71% 0 14.51% ,14.51%
15.40 %6 .0.83 % » AT WL AL 46 BE i N 22 38, 45 415 1 i
AR B A R TR UL IR

PLJT 7555 9904 Fl 9906 A, SILEE AR F
R BY #EATFRE 4258 . BREAEWLF IS, BY <9904
A LAY 7 A PEARES LA 7 ] A AS P 3, b bk



5 43

B . LEERT RUH TS

33

P3N = N ol I R T < sl N 7 i S 2 T A '
—A41.45% ,—64. 14 %, X FACA KL, 242 4l &
R R 1 ) S AR ARG A6 ELAR W kN . BRAE P AR
(—55.37%)4b, BY X 9906 £H & By HAth Mok B A

[CIF <0t N P 7 R SIS ) o BT N
AL RE A . R WIFh )2 S B T AE P HAR
A R B 2% B A 3422 A Bk T A0 AR T 77 46 1Y
Rtk

x5 EXHAEFENEERBE
Table 5 Mean performance of combinations for the main ornamental traits
ey - $E /cm idsg WL EHR/em AW /A B AEWF I /d
e . = cm . e . I .
A HE ¥R/ cm R/ cm | h of Width of H#/cm  Diameter of Initial Optimal
_ength o
Combination Plant height Crown size & compound Diameter of disk flowering viewing
compound leaf . i
leaf inflorescence florets date period
BY X K4 34,82+ 34.58+ 11.03+ 7.05+ 4.61+ 1.23+ 75.50+ 85.67+
4.72a 5.63a 2.05bc 1.78ab 0.49¢ 0.22c 6.35 a 7.94a
BY X K8 35.33+ 34.27+ 12.93+ 7.85+ 5.42+ 2,17+ 75.67+ 83.83+
5.65a 3.64a 1.38a 1.27a 0.41b 0.34a 6.22a 4.17ab
30.87+ 32.35+ 11+ 7.7+ 5.08=+ 1.52+ 72,17+ 86.83+
BY X K13 -
3.22a 4.66a 2.46bc 1.89ab 0.48b 0.20b 5.19a 5.27a
_ 34,01+ 32.68+ 12.52+ 7.98+ 5.13+ 1.39+ 73.83+ 87.17+
BY X K15 -
7.07a 4.88a 1.31ab 1.01a 0.33b 0.14bc 4.71a 5.12a
BY X K17 30.64+ 32.51+ 10.31+ 6.98+ 6.06+ 1.52+ 73.67+ 81.00+
’ 2.43a 3.52a 1.59¢cd 1.09ab 0.60a 0.28b 5.43a 4.56abc
. 32.87+ 32.16+ 11.76 + 7.55+ 5.91+ 2,11+ 72.50+ 73.00+
BY X K30
5.80a 3.50a 1.93abc 1.63ab 0.58a 0.34a 4.09a 8.81bcd
30.05+ 32.59+ 8.94+ 6.23+ 2.35+ 1.56+ 77.50+ 65.17+
BY X9904 -
6.14a 3.61a 1.15d 0.88b 0.31d 0.09b 4.81a 17.79d
BY X 9906 34,95+ 30.26+ 10.44+ 6.38+ 2.39+ 1.61+ 76.83+ 69.83+
3.60a 2.73a 0.79dc 0.66ab 0.32d 0.25b 4.92a 15.83cd
F6 ZTHABIARBE
Table 6 Heterosis over male-parent of combinations %
. _ RS i p L IH AL ECEE g
N s H o TEFF H A% AR e e o
P e . Length of Width of . . Initial Optimal
. . Plant Crown Diameter of Diameter of K oo
Combination . . compound compound . . flowering viewing
height size inflorescence disk florets .
leaf leaf date period
BY X K4 3.12 —0.62 6.04 16.03 4.72 —2.97 1.14 2.41
BY X K8 1.21 —2.44 18.78 16.11 4.68 —32.93 1.67 —3.05
BY X K13 25.73 9.44 11.98 18.91 9.32 2.39 1.32 36.51
BY X K15 19.05 2.33 26.38 23.02 21.49 8.62 1.38 12.14
BY X K17 11.72 18.4 12.03 —5.41 —1.26 7.26 —0.49 1.28
BY X K30 17.35 1.14 11.85 23.74 —1.64 13.77 —0.05 17.30
¥ Average 13.03 4.71 14.51 15.40 6.22 —0.64 0.83 11.10
BY X 9904 —41.45 —6.43 —27.88 —0.11 —64.14 —17.42 —2.38 15.81
BY X9906 53.78 24.42 33.88 39.87 —55.37 8.87 7.75 36.29
S Average 6.16 9.00 3.00 19.88 —59.76 —4.28 2.69 26.05

3 i

i#
ARG E AT RNEEA L6 AL H

AR 2 AT7 75 55 A 38 R N SR AT 3 7 b

LR PN ZR S A 5 I 5 SRR 25 R ey 5 AE Y

HT AC A 14 A6 70 DR 5 % R0 AT kg B2 0 5 A (5 R 1R i A 41
@R 5 fL 4 REFIJT A7 5 47 A5 M ] 2 S A SR A L HLAE

A R AE AR IR R LA WA B R RRPE R B
B 5 485 2 A2 4 A 00 WL B PR IR 36 B 2 BR B RN 3k [ Y
FEEH. 256 FF HFR.BY X K17 fRICEE 46
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WK B2 508, N R 28 22 4 A s BY X K30,
BY X K8 P4~ & A6 R s AL 57 K SR IR 5+ .
FLAE FR N 8 S G 1B AR BB R AR O BAR R
—0.64 20 Fh , Ho A IR AR B A TE 18] B A A f e, R W
LEF AT R BY X LA 55 b A ik & A F 2 A H]
NI

T3 75 3 F0FL A RE 2 W) J 3T 2k b, b T 75 4 2
“AER (2n=2X=24) . fLAE R EPUfE K (2n=4X=
AN WINATT R ARE RN BEA, FLAE 5O AL
AR PEATRPIE) 2 58, B B AL R U6 W AE R
PUPESR A B = A5k & Fh . Namita %0 48 1 7 %
29 ML 4 i 8] 2% 58 A A7 18 08 ¢ 22 28 A SR AT (3
JE AR IR A W 98 & B A P R) 24 58 A AE R SR
P38 o G BEE BC SR AS L AT DLy IR A ] 2% 32 1 AN 2% Al
e, AR AT R WA, 57 54T
WEGR AR A SEHE TR 0.94 %0 ~4.20 % , KW LA
LT 75 5 Z A AE A6 22 S8 A SR F A 5 BT 75 28 AL
R R) 2 A2 AR LB MR A ) T AL A AT Y R
P LFLERANE R BY MJT B4 12458 FoAR I AE
R EALFNAE AR ORI AL A R 7 R AR WL
25 AN E T AP ]I 2 052

RFFRUALEFAT R BY HEASILAERA
SE R AT RN A28 H i MR 0 s A% R R < eIk
AEBUXE R LAY Sy 5 A 5 0 B0 Ay 20 5 A6 (5 8% 4
B @R, D MBI R LA B A N 285
R B S AR A TR 6] S AR AR TR Ay B P L AR R BRI A
(Y RSV RO RN I FAR GV R T AN Y e s g )
TSGR A, 5 G Mg R, 2
ARy 2 58 JE A HA 2R 0 A A | i A AT 8 1) S A
T RE R FLAE L BY & FL4E B ¢ Safari scarlet” £ 48 &
HBEMMHAT R, HERAE RSB B RE T
Ji it ol ) 52 RN £ A0 AR A T AE R 1 . BY FIfL AR
H 28 R AT AR 3E L A28 5 KA & 1 1 ) i, G 7Y
AL 19 35t A% 52 2] 5 & B ¢ Safari scarlet” )
AN

1EH H 5T &5 BB AR E e A
BRI, MHTE HEEEAT RAEGHRET
s 2 52 FyARTE M L L A0 SRR, T B AE
B EARABE R LA RIS, BTN
HIEVEAT RN A4 FORTER S 2B
R EI I € o TN = S S L - R 2 GRS
O fR A5 R AL A8 B 1 58 R EAT XUB 24 52 L 4
RUSLER FARM A A0 W, R R ALK

P ZAE R BB B A I R . B2
TAAEFAT R BY BIFLE T LT Ff A28 22
A 1 ACAS P A B AE O BLAR o S0, AR PR AR
AP ELAT IE [ ACAS LB 5 AT A TS R — 2L R
LEFAT R BY 2 LA TR EA, /THT
fLAHR F1LAULHF M.
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Heterosis breeding of male sterile line of Tagetes patula

BAO Weihong'? DAI Liyi'’ DENG Haochang'
FU Kai' BAO Manzhu' HE Yanhong'

1.Key Laboratory of Horticultural Plant Biology, Ministry of Education/
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Abstract The male sterile line BY used as the female parent was crossed with six inbred lines of
Tagetes patula including K4,K8,K13,K15,K17,K30 and two Tagetes erecta including 9904 and 9906 in
two consecutive years to study the application potential of the male sterile plant. Seed setting rate, the
main qualitative and quantitative traits of the eight crosses were investigated. The results showed that
the seed setting rates and germination rates of intra-specific hybrids were relatively high in two years.
The seed setting rate of hybrids between T. patula and T. erecta was extremely low due to the cross in-
compatibility. When T. patula was used as male parent,flower type of hybrids was determined by the
male parent with double petal form and flower color was partial to red and orange. When T. erecta was
used as male parent, flower type,petal form and flower color were similar to the female parent. All were
cylindrical,lack of appreciation. Comparing the mean value of main traits, BY X K17 was an excellent
combination with low plant height,small leaf blade,large flowers,long viewing period,high seed setting
rate and germination rate. Both BY X K30 and BY X K8 had a good view because of large flowers and long
viewing period. The results of over male-parent heterosis showed that when T. patula was used as male
parent, the heterosis of other traits were positive except that of flower diameter (—0.64%). when
T. erecta was used as male parent, the heterosis of other traits was based on characteristic of male parent
except that of diameter of inflorescence.
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