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Genetic Analysis of Fruit Sugar Content Correlated Traits in
Interspecific Population of Melon
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Abstract ; Six generations(P,,P,,F,,F,,B, ,and B, ) derived from a cross of ‘0246’ ( cultivated inbred line)
and‘ Y101’ (wild germplasm ) were used to study the inheritance of melon ( Cucumis melo L. ) fruit sugar content
correlated traits, with joint analysis method of mixed major gene plus polygene inheritance model. The results showed
that fructose content, glucose content,and total sugar content were controlled by two pairs of additive-dominant-epi-
static major genes plus additive-dominant-epistatic polygene model effects ( E-0) , and the heritabilities of major
genes in F, population were estimated as 90.32% ,82.42% , and 94. 66% , respectively. The sucrose content was
controlled by one pairs of additive major genes plus additive-dominant polygene model effects(D-2) ,and the herita-
bility of major genes in F, population was estimated as 83.76% . This implied that the major genes had strong effects
on fruit sugar content correlated traits of melon,while the environment played a little role,so it would be more effi-
cient to be selected in the early generation.
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Table 1 Frequency distribution and average of non-segregating generations of fruit sugar content correlated traits

LE2IN A WHLM AT Frequency distribution S
Traits Generation 0 ~10 20 ~30 30 ~40 40 ~50 50 ~ 60 60 ~70 70 ~80 90 ~100  Average
SBE Fructose P, 1 16.326
F, 23 9.390
P, 30 3.559
% HE Glucose P, 12.462
F, 30 6.307
P, 30 2.420
TREME Sucrose P, 18 12 50. 045
Fy 3 25 33.342
P, 30 2.538
S Total sugar P, 20 10 78.770
F, 23 6 1 49.039
P, 26 8.517
60 25 25 -

No. of plants

36 9 12151821242730

Fructose content F2 (g/kg)

357 9111315171921
Glucose content F» (g/kg)

&
wn O WO W

— = DN W W
(=1

No. of plants

S W

(=]

7 1421 28 354249 56 63 70

Sucrose content F» (g/kg)
40

w
wn O
L

No. of plants
w O
—

S
T

S W

8 1624324048 566472 808896
Total sugar content F» (g/kg)

No. of plants

12 18 24 30 36
Fructose content B1 (g/kg)

No. of plants

7 10 13 16 19
Glucose content By (g/kg)

—_— [3%] [oe]
w =1 [
1

—_
(=}

No. of plants

30 40 50 60 70
Sucrose content By (g/kg)

No. of plants

55 70 8 100 115
Total sugar content B (g/kg)

B1 SEtRBEERIESERXERNRES 5

No. of plants

3 6 9 12 15
Fructose content B2 (g/kg)

20

—_
W

No. of plants
=

W

2 4 6 8 10
Glucose content By (g/kg)

No. of plants

6 1218 24 30
Sucrose content B, (g/kg)

9 18 27 36 45
Total sugar content B, (g/kg)

Fig.1 Frequency distribution for fruit sugar content correlated traits in segregation population
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Table 2 AIC value in various genetic models of sugar content correlated traits

Hom EE A HERH || B b A HEA i
Model Fructose Glucose Sucrose Total sugar || Model Fructose Glucose Sucrose  Total sugar
A-1 1664.258 2444. 899 2591. 669 D-0 1679.714 1523.390 2287.617 2436.245
A-2 1660.710 2444. 645 2590.336 D-1 1706. 403 1561.746 2287.226 %  2423.312
A3 1757.410 2608. 824 2805. 606 D-2 1704. 407 1559.748 2285.617* 2421.312°
A-4 1761.877 2633.455 2860.510 D-3 1727.962 1560. 000 2345.153 2495.280
B-1 1693. 880 1532.785 2309.768 2450.742 D-4 1704.410 1559.700 2315.236 2452.500
B-2 1795.885 1648.811 2286. 146 2531.192 E-0 1646.139 * 1483.591 " 2293. 600 2413.114 "
B-3 1909.619 1707. 638 2401. 067 2554.571 E-1 1656.607 * 1493.568 * 2290.991 2420.872 "
B-4 1659.492 2394.500 2546.374 E-2 1784.200 1603.513 2322.360 2445.497
B-5 1758. 427 2561.483 2770.924 E-3 1702.243 1516.818 2286.244 "  2449.429
B-6 1760.435 2559.483 2768.924 E-4 1779.969 1601.590 2308.786 2475.964
C-0 1677.708 1519.373 2331.662 2446.535 E-5 1780. 846 1608. 814 2326.838 2501. 042
C-1 1778.691 1631.520 2364.628 2523.784 E-6 1838. 068 1637.655 2364.476 2512.203

* R TEALHET ¥ showes the candidate genetic models

*3 RIWEEAXUEREEERESHERE

Table 3 Test for goodness of fit to candidate models of fruit sugarcontent related traits
(ERUN LAY JLIRA
Traits Model Generation vi Ui Us W P
S Fructose E-0 P, 0.077(0.7812) 0.015(0.9015) 2.467(0.1162) 0.0743 0. 1276

F, 0.089(0.7657) 0.017(0.8965) 0.402(0.5259) 0.0699 0.1200
P, 0.033(0.8567) 0.955(0.3286) 10.295(0.0013) * 0.359%4 0.189%4
B, 0.230(0.6312) 0.495(0.4816) 0.914(0.3391) 0.1041 0.1053
B, 1.544(0.2140) 2.047(0.1525) 0.827(0.3631) 0.2103 0.1313
F, 1.272(0.2595)  1.426(0.2325)  0.167(0.6827) 0.1771 0.0765
E-1 P, 0.302(0.5825) 0.017(0.8948) 2.561(0.1095) 0.0967 0.1350
F, 0.398(0.5283) 0.188(0.6647) 0.502(0.4786) 0.1045 0.1363
P, 0.053(0.8183) 1.047(0.3063) 10.259(0.0014) * 0.3628 0.1923
B, 3.261(0.0709) 0.738(0.3902) 12.653(0.0004) * 0.7452 " 0.2265 "
B, 1.011(0.3147) 1.342(0.2467) 0.547(0.4594) 0.1542 0.1139
F, 0.048(0.8268) 0.022(0.8832) 0.067(0.7951) 0. 1557 0.0784
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®3(4)
PEAR o ft ¢ o o o P )
Traits Model Generation
HZIBE Glucose E-0 P, 1.524(0.2171) 0.999(0.3175) 0.612(0.4340) 0.3422 0.1925
F 0.017(0.8952) 0.009(0.9237) 0.016(0.8989) 0.0480 0.0918
p, 0.004(0.9483) 1.285(0.2569)  18.353(0.0000) * 0.6147" 0.2431
B, 1.219(0.2696) 1.592(0.2070) 0.595(0.4406) 0.1750 0.1414
B, 0.106(0.7444) 0.142(0.7062) 0.060(0. 8064 ) 0.1153 0.1174
F, 2.480(0.1153) 1.724(0.1891) 0.717(0.3973) 0.4115 0.1013
E-1 P, 2.308(0.1287) 1.448(0.2288) 1.146(0.2843) 0.4419 0.2149
F, 0.358(0.5497) 0.280(0.5965) 0.040(0.8420) 0. 0807 0.1202
P, 0.083(0.7730) 1.795(0.1803)  17.997(0.0000) * 0.6175" 0.2317
B, 2.413(0.1203) 0.507(0.4765)  10.042(0.0015) * 0.6231" 0.2473 "
B, 5.169(0.0230) © 5.601(0.0179) *  0.437(0.5085) 0.6121" 0.1770
F, 2.395(0.1218) 2.333(0.1267) 0.014(0.9074) 0.3868 0.1089
JEHE Sucrose D-1 P, 1.142(0.2851) 0.156(0.6926) 6.544(0.0105) * 0.3144 0.1919
F 2.669(0.1023) 1.597(0.2063) 1.619(0.2032) 0.5197" 0.2643 "
P, 0.032(0.8587) 2.690(0.1010)  34.470(0.0000) * 1.6911°" 0.4162 "
B, 14.586(0.0001) * 13.705(0.0002) *  0.000(0.9868) 1.5302° 0.2997 "
B, 1.069(0.3012) 1.073(0.3004) 0.019(0.8898) 0. 1887 0.1357
F, 0.209(0.6478) 0.061(0.8052) 0.613(0.4337) 0.0919 0.0710
D-2 P, 1.142(0.2851) 0.156(0.6926) 6.544(0.0105) * 0.3144 0.1919
F, 2.669(0.1023) 1.597(0.2063) 1.619(0.2032) 0.5197" 0.2643 "
P, 0.032(0.8587) 2.690(0.1010)  34.470(0.0000) * 1.6911" 0.4162"
B, 14.587(0.0001) * 13.706(0.0002) * 0.000(0.9867) 1.5302" 0.2997 "
B, 1.069(0.3012) 1.073(0.3004) 0.019(0.8898) 0.1887 0.1357
F, 0.209(0.6478) 0.061(0.8053) 0.613(0.4337) 0.0918 0.0710
E-3 P, 1.080(0.2986) 0.064(0.8004) 9.089(0.0026) * 0.3492 0.1893
F 1.393(0.2380) 0.712(0.3988) 1.429(0.2319) 0.3601 0.2239
P, 0.290(0.5904) 0.859(0.3541)  33.543(0.0000) * 1.6708 * 0.4489 "
B, 21.609(0.0000) * 21.995(0.0000) * 0.571(0.4499) 2.2200 " 0.3572"
B, 3.767(0.0523) 2.640(0.1042) 1.036(0.3087) 0.4412 0. 1887
F, 3.884(0.0488) * 2.387(0.1223) 2.109(0. 1465) 0.4983 " 0.1295"
S B Total sugar D-2 P, 0.242(0.6228) 0.006(0.9362) 2.512(0.1130) 0.1338 0. 1446
Fy 1.993(0.1580) 0.911(0.3399) 2.724(0.0989) 0.5004 * 0.2430
P, 0.007(0.9347) 1.853(0.1735)  26.288(0.0000) * 1.0137" 0.3402 "
B, 33.834(0.0000) * 31.796(0.0000) * 0.001(0.9785) 3.6314" 0.4278 "
B, 0.080(0.7777) 0.114(0.7356) 0.066(0.7969) 0.0781 0.0939
F, 0.583(0.4450) 0.096(0.7573) 2.966(0.0851) 0.1919 0.0852
E-0 P, 0.015(0.9016) 0.121(0.7282) 3.492(0.0617) 0.1253 0.1472
F, 1.149(0.2837) 0.418(0.5178) 2.448(0.1177) 0.3860 0.2178
P, 0.001(0.9738) 1.666(0.1967)  25.367(0.0000) * 0.9640 0.3355"
B, 0.005(0.9413) 0.007(0.9334) 0.002(0.9607) 0.0162 0.0524
B, 1.347(0.2458) 1.704(0.1917) 0.528(0.4672) 0.1913 0.1271
F, 0.534(0.4649) 0.372(0.5421) 0.153(0.6956) 0.0740 0.0612
E-1 P, 0.255(0.6138) 0.001(0.9788) 3.415(0.0646) 0.1530 0.1517
Fy 3.579(0.0585) 1.528(0.2165) 5.680(0.0172) * 0.7158 " 0.2811"
P, 0.576(0.4478) 3.874(0.0491) * 24.330(0.0000) * 1.0275* 0.3018 "
B, 5.291(0.0214) *  3.152(0.0758) 3.267(0.0707) 0.6740 " 0.2261"
B, 0.253(0.6148) 0.397(0.5288) 0.325(0.5686) 0.0804 0.0992
F, 0.547(0.4596) 0.278(0.5983) 0.573(0.4492) 0.1130 0.0774

FFORFE0.05 KF EEREFEITFENL,UT U3 UK K S ITE, , WPl Smimov 8305814, D, 24 Kolmogorov £ 55 48 11 &, , W*
(P<0.05) Byl AH A 0. 461
* means significant difference at 0.05. U?,U3and U }are the statistic of Uniformity test

ov test, The critical of ,W? is 0.461 at 0. 05 level

W2is the statistic of Smirnov test, D, is the statistic of Kolmogor-

'n s
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FIFHER AL 53 A5 2] 45 el B S EO AR KA SR
fiHE, IF Al T 1 — B st i 280 — st e =
B(F43R5), MR 4 AT, IGO0 S =0 2 XF
F2 IR 350 K 5. 943 F12.740 , RIS 1 %F
TR NN 38, 2 %o 5L PR B RN 43
Bk —5.526 Fll —6. 504, B 2 Xf 3= FE A 17 pm) i
O BA S, ARV LASE 2 X FE . B EA R,
2 X FIER Z ARG I x SR v x B ARk
N, HFE S AT, 7E B, (B, F,3 AR, IR
BRI R 71.00% ,79. 70% .90. 32% , 3¢ B 3= &
PIAE F, o) 45 il R & i st A VR K, 58 il
FWE S RE0Y 2 X 3 JE R0 88 43 5 R 4. 279
1.954 , F BN LLEE 1 X EJE -, 2 X F
FED ROV A3 R — 4. 407 F - 4. 409, PR 2
Xof R BRSO LA 1 % S L B RS O, Bk
BN LS 2 X EHEH Ry F2 . BAER L2 Xt
5 Dl TS 1 R | B A A X A (% QAL BT

T4 REIWESEVXERO-—MBEESHMGEE

TE B, . B, F,3 AMIAR, 32 5L 35 A% R 50k 67.
86% 74.50% .82.42% , 3 W FFLHAE F, X 45 il
HIERE SRR RO, B S =y 1 % 3
FELR I % A 19. 946, 22 3 IR i M 2l A
19. 201, F2 W =3 5 DRI 8% 07 Bb 22 28035 IR R
AT RS I EVE R, L, R RN
0, 7E B, B, F, 3 AR, 3= 5 K 35t 4% %53 5
66.32% 78.82% 83.76% , F W] E R 7E F, rhri5
il RS B s A RO, LB S = 2 % 3
FEPIIPERROR 43591 g 16. 334 Fl - 0. 919, 2 B 45 —
TR R A A RION B, 2 5% 3 PRI PR AN A3
WA —14.939H1 —9. 867, Ui W 2 X 3= 5 (A 171 1]
PERON B 2, MR AON DASE 1 X IR O 3
AR R, 2 6 32 3 B 22 1A A < n L
P x SRR < OndE EAERON B 2, 7E B, B,
F, 3 A EAR, 32 58 X 3 A% R 5 0 ol 53, 30%
89. 84% 94.66% , M EFLHFTE F, b0t 2 il LA
TEBREHRK,

Table 4 The estimates of first order genetic parameters fruit sugar content correlated traits

—Brigfe 28 B S HEWE SR AW
1* order parameters Fructose content Glucose content Sucrose content Total sugar content
E-0 E-0 D-2 E-1
m, 7.717 7.071 72.713
m, 12.473 8.057 56. 840
ms 12.449 9.429 33.293
my 19.761 13.825 79.039
ms 14.874 10.178 47.038
mg 16.136 12.200 57.796
m 25.353
d 19.946
d, 5.943 4.279 16.334
d, 2.740 1.954 -0.919
h, -5.526 -4.407 -14.939
hy, -6.504 -4.409 -9.867
i -0.207 -0.775 -9.362
Jab -1.290 -1.412 11.317
Jba -0.044 0.910 8.551
l 5.057 4.967 0.724
[d] 19.201
[h] 6.114

m e AERIITT 5 d, 5 1 X ROV s ), 565 2 X ERE DR800 8 5 d - T2 BRI RONAR s b, < 25 1 X SRR AR A sy, < 59 2 X
DR BSOS LA o, IO > AT 3y, - M X IR 51 B > BAEELAE s [« 2 EIRIINESEONAR s [ ] « ZHE R A0

m,m,_¢ : Population mean square variance,d, : Additive effect value of the first major gene,d, : Additive effect value of the second major gene,d: Additive

effect value of the second major gene,h, : Douminant effect value of the first major gene, h; : Douminant effect value of the second major gene,i: Epistasis

effect value between d, and d, , j,, : Epistasis effect value between d, and h, , j,, : Epistasis effect value between h, and d, ,[: Epistasis effect value be-

tween h, and h, ,[ d] :Additive effect value of ploygene, [ h] : Douminant effect value of ploygene
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Table 5 The estimates of second order genetic paramters of fruit sugar content correlated traits

(4N R AR ZHristfe 28 2™ order genetic parameters

Traits Mdoel Genration o i ”ﬁlg O',Z,g hflg (%) h,z)g (%)
RpEE E-0 B, 1.220 23.281 16.532 5.530 71.00 23.75
Fructose B, 1.220 8.562 6.824 0.519 79.70 6.06
content F, 1.220 29.262 26.432 1.610 90.32 5.50
AR E-0 B, 0.940 11.642 7.901 2.801 67.86 24.06
Glucose B, 0.940 7.410 5.521 0.949 74.50 12.81
content F, 0.940 15.426 12.715 1.771 82.42 11.48
FEA D-2 B, 8.925 152. 165 100.923 42.316 66.32 27.81
Sucrose B, 8.925 59.013 46.513 3.575 78.82 6.06
content F, 8.925 240. 638 201.557 30. 155 83.76 12.53
S A D-2 B, 11.635 185.352 98.803 74.914 53.30 40.42
Total sugar B, 11.635 114.517 102. 882 0. 000 89. 84 0.00
content F, 11.635 321.608 304.514 5.526 9. 66 1.72

o’ %ﬁf% ;012, :%%’ﬂjf%%;o’%lg : 3‘5%7:72%;0';, g%lﬁﬁ% ;h,z,lg : I%ﬁ@tK,hz g%[ﬁ]ﬁﬁ?%

2 . o, . . 2 . 2 Ly " S0 .
o~ : Environmental variance, o, : Phenotypic variance, 0, : Major gene variance, o, : Polygene variance, h;,, : Major gene heritability, &, : Polygene herita-

bility
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