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Inheritance Analysis of Ethylene and Related Fruit
Characters in Cucumis melo L.

LIU Li!, KAKIHARA Fumika®?, KATO M asahiro’
( 1. College of Agricultural and Bioengineering, Tianjin University 300072, China;
2. Plant Breeding Laboratory, Faculty of Agriculture, Ehime University, M atsuyama, 790- 8566, Japan)

Abstract: For improving the shelflife of melon fruit, the experiment was conducted to evaluate the inher+
tances of ethylene production, abscission of peduncle and rapid yellowing of epidermis in melons. Queen X 9- 8
(within nom-clim acteric melons) and Queen X Charentais (among now-climacteric and clim acteric melons) includ
ing their Fi, F2and BC generations were obtained from these three varieties with contrasting ethylene produe
tion and rate of change. Results showed that inheritance of ethylene production in melon was of incomplete donm+
inance mode, and controlled by more than two genes. Internal ethylene concentration in F generation of Queen
X Charentais displayed a great rise at one day after harvest and com panied with abscission of peduncle and rapid
yellowing of epidermis. The different segregation ratios in F2 and BC generations suggested that the inheritances
of these characters were of dominance mode. Shelflife of melons can be improved by bacle crossing with low
ethylene parent at early stages.
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Tab. 1 Materials and their main characters
Coneation — C. melolver o D i ieds Mawriy  Fmbwwss  dgme RMO A ieeahe
Queen saccharinus Naud 24~ 37 9 51.2%2.2 20641380 2.0 2.0 14.8%1. 4
9-8 reticulatus N ard 8~ 14 8 46.0%1.5 1178 £203 3.9 L0 13.7%1.3
Charentais cantal upensis Naud 2~ 5 8 30.3%1.0 1128£237 0.0 1.0 1.2£1.7
X 9— 8 Queenx 9— 8
Fy 10 9.2%1.6 23741496 3.4 L5 13.2%22
F2 43 47.5%4.7 2004 T612 2.7 1.4 12.5%2.0
Fyx Fi % Queen 19 47.6%2.3 1930 £419 1.7 1.7 11.7%2.2
Fix9-8 19 4.9%1.9 1745 %279 3.6 L1 12.9%1.8
x Charentias Queen X Charentais
F1 10 33.8%1.0 2050 +225 .5 L5 11.9%2.0
F2 2 33.3%6.9 1617 £495 0.7 1.4 10.3%2.1
Fy x F 1% Queen 18 38.6%7.1 15661498 0.9 1.8 10.4%£3.1
Fix Charentais 19 33.3%1.8 14551286 0.8 1.2 10.6%1.8
3 X 9— 10 em
8 x Charentais, F1 ( 1 mL,
1) 2003 5 (BL/ L) 100 g ,
, , 1L , 25 C 24 h
5 s s
7:00 , 25 C , (nmol/ (g* d)) Y anaco G2800-F
s
1.2 (ODAH) 1d (1DAH) ,
:0
— -1 — -2 = -3 =
. | O 2 4R 5 h
;3 = ;5 = ( 2.1
»
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Tab.2 Ethylene production and changes rate in each generation two hybrids
(UL/L)
Internal ethylene concentration Ethylene production rate
Generation 0 DAH IDAH (%) (g d
Mid- parents Change rate (nmol/ (g* d)) Mid- parents
Queen 0.22%0.19 ab - 0.20%0. 15 -9.1 0.88%0.53 a -
9- 8 1.96%2.49 ¢ - 2.81%2.08 43.4 10.28%5.12 ¢ -
Charentais 68.46%32.16 ¢ - 117.24%34. 31 71.3 92.07%24.42 ¢ -
X 9— 8 Queen X 9- 8
Fi 0.02£0.02 a 1.09 0.01%0.01 -50.0 1.92%0.89 ab 5.58
Fa 0.85%2.40 - 0.96%2. 86 12.9 3.55%4.27 -
Fy x F1x Queen 0.20%0.27 - 0.20%0.27 -3.2 1.40%X1.20 -
Fix9-38 1.99+3.41 - 2.68%3.95 34.7 856549 -
x Charentias Queen* Charentins
Fq 12.56%15.20 ab 34.34 21.47%21.67 70.9 29.79%11.58 b 46. 48
F2 26.84%29.06 - 30. 50£28. 32 13.6 33.23+18.64 -
Fy x Fyx Queen 5.13%12.85 - 5.26%11.19 2.5 6.88%12.32 -
Fyx Charentias 32.95%30.80 - 56.27%31.86 70. 8 50.11%14.50 —
0.0
Note: Separation of values within columns by Duncan’ s multiple range test at p= 0. 05
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Fig. 1 Frequency distribution of internal ethylene

concentration for each generations of two hybrids.
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Tab. 3 Inheritance of rapid yellowing of epidermis and

abscission of peduncle in Queenx Charentais

Rapid yellow ing Abscission
of epidermi of peduncle
% 30 [ O(QueenX9-8) X9-8 Generation in(]]\li\(/);d[:lfal% : : :
2 ®(Queen X Charentais) X Cherentais " Now happened Non slip:
B o 2 *Happened Halfslip: Slip
% E Queen 9 g0 9:( 0
#® 10 . _ !
b Charent ais 8 a9 0:09
S 0 M_._[I . B, F, 10 a9 073
% Fa 42 15 27 412 15
O (Queen X9-8) X9-8 . . .
®(Queen X Charentais) X Charentais Fi xQueen 18 16:2 15:1:2
2 F| X Charentas 19 7:12 5:68
10 2.3
JEN .
$ &
&S S ’
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Fig. 2 Frequency distribution of ethylene production rate
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