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Heredity and Environmental Regulation of Premature Bolting in Carrot
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( Key Laboratory of Biology and Genetic Improvement of Horticultural Crops Institute of Vegetables and Flowers
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Abstract: Premature bolting has become the bottleneck in winter and early spring carrot production. It is useful
to understand the mechanism of premature bolting regulation for breeding anti-holting carrot varieties. A genetic
model including additive and dominance effects was used to evaluate the quantitative genetics of premature bolting
with the F,s and F,s from the reciprocal crosses between Songzi( P1 a wild carrot species) and six cultivars. Pheno—
typic variance( V,) and genetic variance components were significant for the ratio of premature bolting of hybrids
and additive variance( V,) was as the main effect. The ratios of premature bolting of P1 and 7262B( P6) were signifi—
cantly less in the greenhouse than those in the field and no bolting plants occurred to Amsterdam forcing( P4) in the
greenhouse which may be influenced by low light. Initiation of premature bolting of P1 F, and F, were delayed by
short day and the ratios decreased significantly. The plants were treated more short days and more affection showed.
But there were no affection to parent P4. The same results were found to P1 roots treated with different days of 7 °C.
Premature bolting could all be found to P1 plants treated with 14 d under the temperature of 4 to 13 °C and the op-
timum temperature for vernalization was 7 °C.
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Fig.1 Genetic analysis of premature bolting ratio of F;s and F,s from crosses of P1 with other accessions
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Tab.1 Estimated phenotypic variance and genetic
(V. =97.38) ) LS
€ variance components for premature bolting ratio
Pl of P1 other accessions F, and F,
( 24)
P5 Parameters Value abput .
premature bolting ratio
Phenotypic variance( V) 953.93™
o Additive variance( V) 576.44™
Dominance variance( V) 280.117°
B Pl x P2 Pl x P5 Residual variance( V,) 97.38"
o 0.05 0.0l. 2

P1 x P2 Note: “ and ™ was significant at the level of 0. 05 and 0.01 probabili—
P1 x P5 ° ty respectively. The same as Fig. 2.
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Fig.2 Predicted additive effect of premature bolting of parents( A) and

dominant effect of premature bolting of combinations( B)
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Tab.2 Effect of growth conditions on premature bolting ratio of different carrot accessions
10 C 15C /d 1%
Growth Sowing Number of days with minimum Number of days with minimum Days of Ratio of premature bolting
conditions date temperature below 10 C temperature below 15 C growing P1 P4 P6
2009-0326 20 48 97 100 8 46
Field 20120328 13 43 93 100 0 40
20120420 2 25 73 100 0 -
Average 11.7 38.7 87.7 100 2.7 43
2010-04-01 22 44 922 42 0 19
Greenhouse 20120149 5 46 125 47 0 12
20120248 3 44 118 50 0 -
Average 10.0 44.7 111.7 46.3 0 15.5
2.2 P1 F, F,
2 0
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95 d 26 d Fig.3 Different period influencing the

22% 10% ( 3B) . premature bolting of P1 P4 and F, F,



34 LHEEF PF AR ERERTBLRENL

2.4
Pl (CK)

(4. TI.T2.T3
(1D) 65
28 14 d 24% 45% 93% .
(ND) TIND TILD
18% T2ND
61 d T2LD .

o

——TIND ——T2ND o T3LD — PR - BRI
e TILD -a--T2LD ——CK -~~~ 15 B B

100
90 A\‘

35

70
60
50
40
30
20
10

5]

7
-'-

. Ig

. {

[l

3

—
o S
wRE/C
Temperature

HhERMN
The ratio of bolting
S

o

(=]

62-801
50-60
1Z-11

asb ¢ P1 T1.T2 T3
a b and ¢ showed the time of planted P1 roots
treated with T1 T2 and T3 respectively.
4 P1
Fig.4 Different time of cold treatment on carrot P1 root bolting

2.5
P1 471013 °C 14d
41% 43% 38% 22%

4~13C PI 4~10C

13 C 7 °C
Atherton ? o

50
——4C

=T C [

40 10 C e

-»=-13 C S gt

30 ;
d =X

PR

20 7 "_,..» s

10 o

SEHPHHEEE /%
The ratio of premature bolting

Iz
B/ (H-E)
Date
a.b 0.05,
a b were significant at the level of 0.05 probability.
5
Fig.5 The effect of different low temperature
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