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Study on the Genetic Characters of Male Sterile and the Heredity
of Principal Yield Traits in Carrot

CHEN Yuarrmin, WANG Yong, ZHANG Yarr ping, WAN Yong,

LI Jing qi, LIAN Yong, ZHAO Yan, ZHANG Ying li
( Vegetable Institute, Inner Mongolia Academy of Agriculture, Hohhot 010031, China)

Abstract: The results of this study indicated that there were two types of heredity of male sterile in carrot,
cytoplasmic and nuclear cytoplasm interactive sterility. Petaloid male sterile was the type of CMS (cytoplasmic
male sterile) , and the sterility is easy to maintain. Brown anther male sterile belonged to the nuclear cytoplasm
interactive type, and it is genetically complicated. Carrot root mass and diameter w ere superior to mean traits of
parents in heredity.
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SAS EXCEL
1
Tab.1 Performance of male sterile line progeny
(%) (%)
Cross combinat ion Total No. of 'male Ratt} of male Cross combination Tatal No. of male Ratc? of male
sterile sterile plants sterile sterile plants
PA02x C9401 68 68 100.0 PA 04 x (C9403 113 113 100. 0
PA02x C9403 120 120 100.0 PAO4x C9601 64 64 100. 0
PA02x C9701 30 30 100.0 PA04x C9701 41 41 100. 0
PA 03 x C9401 65 65 100.0 PA04x C9505 56 56 100. 0
PA 03 x C9402 115 115 100.0 (PAO4x C9403) BC3 17 17 100. 0
PA 03 x C9403 79 79 100.0 (PA04x C9701)BC3 69 69 100. 0
PA 03 x C9601 146 146 100.0 HAO1x C0103 28 24 85.7
PA 03 x C9701 72 72 100.0 HAO02x C0103 28 27 96. 4
PA 03 x C9505 65 65 100.0 HAO03x C9401 65 63 97.0
PA 04 x C9401 147 147 100.0 HAO03x C9005 15 13 86.7
PA 04 x €9402 22 22 100.0 HAO04x €9401 54 11 79. 6
HAO1~ HA04 3 2 3
, ( 79. 6% ~ Tab.2 Identification of male sterility at three sites
(%)
91.0%) ’ 4 Male No. of Rate of
, ( 1) Places sterile  Tota male male sterile
lines sterile plants
2.1.2
PA15 80 80 100
,2 100% ( Jiangsu PAI6 75 75 100
2), PA15 72 72 100
Huhhot PA16 81 81 100
PA15 75 75 100
2.2 Heilongjing  PA16 88 88 100
2.2.1
3
Tab.3 Heredity of carrot root weight
%)
(® (0 !
(g) (g) o - Heterosis (%) .
Cross Root weight The mean Root ot elght A verage root over the Heterosis over Spec'll"{c
L . . margin of welght of . combining
combination of parents of parents ) ) mean of high parents .
parents progeny abliy
parents
PA1x C1 318.47x 283. 13 300. 80 35.4 271.50 -9.74 - 14.75 20. 28
PA1x C2 318.47x 237.73 278. 10 80. 8 284.37 2.25 - 10.71 - 46.10
PA1x C3 318.47x 291.27 304. 87 27.2 305. 17 0.10 - 4.18 25.82
PA2x C1 269. 00x 283. 13 276. 07 14.1 267.53 -3.09 - 5.51 6.20
PA2x C2 269.00x 237.73 253.37 31.3 288.23 13.76 7.15 7. 66
PA2x C3 269.00x 291. 27 280. 13 22.3 275. 60 - 1.62 - 5.38 - 13.86
PA3x C1 281.70x 283.13 282.42 1.4 253. 63 - 10.19 - 10.42 - 8.37
PA3x C2 281.70x 237.73 259.72 44.0 300. 33 15. 64 6.61 19. 09
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(%)
(g) (g) R . }(lg) A (8) Heterosis (%) Specifi
Cross Root weight The mean nr‘)t w.fﬂgft ver'aghe rofot over the Heterosis over ) pic.l 1¢
combination of parents of parents margin o weight o mean of high parents combining
parents progeny parents abiliy
PA3x C3 281.70x 291. 27 286. 48 9.6 279. 40 - 2.47 - 4.07 - 10.73
PA4x C1 260.47x 283. 13 271. 80 22.6 276. 80 1. 84 - 2.24 3.34
PA4x C2 260. 47x 237.73 249. 10 22.8 280. 47 12.59 7.68 - 4.23
PA4x C3 260.47x 291. 27 275.87 30.8 294.47 6.74 1. 10 0.88
PA5x C1 283.37x 283.13 283.25 0.3 260. 23 -8.13 - 8.16 - 12.83
PA5Sx C2 283.37x 237.73 260. 55 45.7 300. 40 15.29 6.01 8.09
PA5x C3 283.37x 291.27 287.32 7.9 305.93 6. 48 5. 04 4.74
, 4 (GQA)
60% , 40% ( 3) Tab. 4 GAC of main characters of parents
4 2 2
p Root Root Root M arrot
(PA4x arents weight  length  thick thick
C2, PA4x C3,PA5S xC2,PA5x(C3,), PA1 -11.57 -0.17 -0.11 - 1.54
MSlines PA2 - 1.46 - 10.18 0.01 -5.98
' PA3 - 0.80 -0.03 -0.19 - 1.54
PA1x C2, PA2x C2
( ’ ) PA4 2.66 0.25 0.02 5.03
PAS 10.27 - 0.06 0.21 2.35
» Cl -15.79 0.57 -0.04 -2.05
( PA3 x C2, PAS x C2); Inbred lines  C2 3.45 0.18 -0.03 2.47
, ( PASx Cc3 12.34 0.39 0.07 - 0.42
C1, PA3 x Cl) (PA1x Cl) 2.2.2
, (PA1  GCA , ,
- 11.57,C1 GCA -15.79) ( 4 , PA2x C3,PA3xC3 PA4x (C3;
, , (PA1xC1, PA2
, x C2) ,
, ( PA2x(C2,PA4x C2) , PA1xC3, PA3x C2, PA4x C1, PA5Sx C2, PA4 x
, , C2,
()
5
Tab.5 Heredity of carrot root length
%
( cm) (cm) ( cm) Heterosis o(vei) (%) Specific
Lo Root thick The mean of Average root - : Heterosis over L L
Cross combinat ion ‘b ) ’ ) hick of the mean of hioh b: combining
ot parents parents thick ot progeny parents 1gh parent ability
PA1x C1 18.03x 17. 07 17.55 16.40 - 6.5 - 9.06 - 0. 06
PA1x C2 18.03x 16. 33 17.18 16.47 -4.15 - 8.67 -0.74
PA1x C3 18.03x 17. 67 17.85 18.23 2.13 1.09 0. 80
PA2x C1 17.17x 17. 07 17.12 16.67 - 2.61 -2.89 0.22
PA2x C2 17.17x 16. 33 16.75 17.13 2.27 -0.21 - 0.07
PA2x C3 17.17x 17. 67 17.42 17.27 -0.84 -2.25 - 015
PA3x C1 17.20x 17. 07 17.13 16. 60 -3.11 - 3.49 0. 00
PA3x C2 17.20x% 16. 33 16.77 17.53 4.55 1.92 0. 17
PA3x C3 17.20% 17. 67 17.43 17.40 -0.19 - 1.51 -0.17
PA4x C1 17.10x 17. 07 17.08 17.23 0.86 0.76 0. 35
PA4x C2 17.10x 16. 33 16.72 17.47 4.51 2.16 -0.17
PA4x C3 17.10x 17. 67 17.38 17.67 1.65 3.33 - 0.18
PASx C1 17.83x 17. 07 17.45 16. 17 - 7.34 -9.33 - 0.40
PA5Sx C2 17.83x 16. 33 17.08 17.83 4.37 -0.02 0. 51
PASx C3 17.83x 17. 67 17.75 17.43 - 1.80 - 2.26 - 0. 11
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Tab.6 Heredity of carrot root thick
, . (%)
. Root th(lc(lzn) The me(zl(fln:))f Average r(()(()ltm) Heterosis over Heterosis O(VZ:) Spec.ific
Cross combinat ion of parents parents thick of progeny the mean of high parent coml.)limng
parents ability
PA1x Cl1 5.83x5.70 5.77 5.50 -4.62 -5.17 0.14
PA1x C2 5.83%x 4.93 5.38 5.00 -7.12 -13.79 - 0.37
PA1x C3 5.83x 5.57 5.70 5.71 0.18 -1.72 0.23
PA2x C1 5.30x5.70 5.50 5.37 -2.36 -5.7 -0.11
PA2x C2 5.30x 4.93 5. 12 5.57 8.86 5.09 0.07
PA2x C3 5.30x 5.57 5.43 5.63 3.62 0.54 0.04
PA3x C1 5.60x5.70 5. 65 5.20 - 7.9 - 8.77 - 0.08
PA3x C2 5.60x 4.93 5.27 5.40 2.53 - 3.57 0.10
PA3x C3 5.60x 5.57 5. 58 5.37 -3.8 -4.1 - 0.02
PA4x C1 5.17x5.70 5.43 5.47 0.67 -4.04 - 0.02
PA4x C2 5.17x 4.93 5.05 5.47 8.32 5.19 - 0.04
PA4x C3 5.17x 5.57 5.37 5. 67 5.65 1.25 0.06
PA5x Cl 5.47x5.70 5. 58 5. 67 1.55 - 0.53 - 0.01
PA5x C2 5.47x 4.93 5.20 5.87 12.88 6.73 0.17
PA5x C3 5.47x5.57 5.52 5. 63 2.05 0.54 - 0.16
7
Tab. 7 Heredity of carrot marrot thick
(cm) (cm) Heterosis O(VZ(;) (%) Specific
Cross combinat ion Marrot thick The mean A verage marrot the mean of HeterOSIS combining
of parents of parents thick of progeny parents high parent ability
PA1x Cl1 3.00x 2.97 2.98 2. 67 - 10.61 - 11.11 0. 10
PA1x C2 3.00x 2.73 2.87 2.43 - 15.12 - 18.89 -0.32
PA1x C3 3.00x 2. 80 2.90 2.90 0.00 -3.33 0.22
PA2x Cl 2.73x2.97 2.85 2.90 1.75 -2.25 0.13
PA2x C2 2.73x2.73 2.73 3. 00 9.76 1.12 0. 05
PA2x C3 2.73x 2. 80 2.77 2.70 -2.41 - 3.57 - 0. 18
PA3x Cl 2.87x2.97 2.92 2.43 - 16.57 - 17.98 - 0.10
PA3x C2 2.87x2.73 2.80 2.83 1.19 - 11.11 0. 12
PA3x C3 2.87x 2. 80 2.83 2.63 - 7.06 - 18.89 - 0.02
PA4x Cl1 2.40x 2.97 2. 68 2.53 -5.59 -1.16 -0.15
PA4x C2 2.40x2.73 2.57 2.73 6.49 - 8.14 -0.13
PA4x C3 2.40x 2. 80 2. 60 3.07 17.95 - 14.61 0.28
PA5x C1 2.77x2.97 2.87 2. 67 - 6.98 0.00 - 0.07
PA5Sx C2 2.77x2.73 2.75 3.13 13.94 9.52 0.20
PA5x C3 2.77x 2. 80 2.78 2.73 - 1.80 - 10.11 - 0.13
3 #ibEiti o1 ’
3.1
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