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Analysis on Internodes Length Development Reversal
and Genetic Model of Cucurbita maxima

XIANG Cheng-gang, WANG Chang-lin, WANG Xue-xiang, CHEN Hua, WANG Ying-jie
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Abstract; Genetic population derived from a line 'Agol '( dwarf ) and ' Xuel '( vine ) was used to analyze the in-
heritance of internode length in Cucurbita maxima. The result showed that dwarf and vine was determined by nuclear
genes. Developmental reversal of dominance were found in this study. The genetic model showed that the internode
length were controlled by two major gene ( genetic model E1) in early development and reversal of dominance
stage ,and the major gene could explain more than 70% variation. But in the late development stage,it was con-
trolled by a single gene ( genetic model D4 ) ,which explaining 10% variation. The results also proved that in late
development stage environment it had significantly effect on internode length development. This study would provide
more information for dwarf-type genetic mechanism also the results would lay a good foundation for Cucurbita maxi-
ma dwarf-type breeding.
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Table 1 Effect of orthogonal and back crossing oninternode length of F,

A i Nodes A
Item 1-5 6~10 11 ~15 16 ~20 21-~25 General average
1EZE F, Orthogonal crossing F, 4.81a 14.44 a 59.56 a 66.56 a 66. 15 a 42.30 a
JZ3E F, Back crossing F, 514 a 14.95 a 55.86 a 61.48 a 62.00 a 39.96 a
FRER F test 0.29 0. 40 0.05 0.29 0. 11 0.10

T HGZHE T test 0.11 0.30 0.08 0.09 0.12 0. 09

Al —FI ARG PR R R 22 AN
The same small letter means significant difference
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Table 3 AIC of different genetic model in three development stage
S RIS 1~5 %5 6 ~15 Yifi 16 ~25 Y5 i
Model Model code 1-5 nodes 6-15 nodes 16-25 nodes
1% EEE Al 2238 2733 3431
1 pair of major gene model A2 2558 2731 * 3508
A3 2238 3404 3656
A4 2701 3205 3438
2 % EHEH Bl 2198 3297* 3384
2 pairs of majnr gene model B2 2206 3489 3449
B3 2547 3595 3601
B4 2521 3488 3549
BS 2205 3636 3650
B6 2196 3641 3648
ZHN co 2344 3484 3394
Polygene model cl 2368 3508 3424
1% ERE + ZHEH DO 2208 3456 3397
1 pair of major gene + polygene model D1 2196 3452 3380 *
D2 2194 3450 " 3378 *
D3 2205 3461 3392
D4 2362 3484 3378 *
2 X FRE + ZHEF EO 2208 3456 3383
2 pairs of major gene + polygene model F1 2170 * 3450 * 3382
E2 2172 3456 3426
E3 2374 3465 3408
E4 2392 3496 3432
ES 2168 * 3459 3428
E6 2424 3475 3434

* Optional genetic model



110

TN

o fe

%O e R

15 %

F4 1-~5 TRFERBHESERE

Table 4 Test of goodness-fit-of-fit in the two selected genetic model on nodes 1-5

F5H] Model 14X, Generation U2 U3 U3 WA D,

Fl P, 1.39(0.24) 4.28(0.04) 13.80(0.00) 0.788( >0.05) 0.362( >0.05)
P, 5.91(0.02) 11.84(0.00) 18.91(0.00) 1.682( >0.05) 0.370( >0.05)
F, 0.34(0.56) 1.29(0.26) 46.17(0.00) 0.857( >0.05) 0.319( >0.05)
BC, 1.49(0.22) 3.86(0.05) 9.77(0.00) 0.620( >0.05) 0.311( >0.05)
BC, 0.69(0.41) 0.26(0.61) 1.40(0.24) 0.192( >0.05) 0.210( >0.05)
F, 0.03(0.86) 2.12(0.15) 26.28(0.00) 1.840( >0.05) 0.188( >0.05)

ES P, 3.88(0.05) 7.16(0.01) 9.52(0.00) 0.994( >0.05) 0.415( >0.05)
P, 8.60(0.00) 14.34(0. 00) 14.37(0.00) 1.883( >0.05) 0.393( >0.05)
F, 0.31(0.58) 1.47(0.23) 49.13(0.00) 0.901( >0.05) 0.326( >0.05)
BC, 0.70(0.41) 2.41(0.12) 9.28(0.00) 0.499( >0.05) 0.285( >0.05)
BC, 1.50(0.23) 1.24(0.27) 0.05(0.83) 0.413( >0.05) 0.207( >0.05)
F, 32.42(0.00) 49.93(0.00) 38.57(0.00) 6.421( >0.05) 0.278( >0.05)

SN FRRZER EENKFE, TR Numerical value in the brackets means the significant level , the same as below
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Table 5 Test of goodness-fit-of-fit in the two selected genetic model on nodes 6-15

A Model AL Generation U2 U3 U3 WA D,

m P, 2.91(0.09) 0.37(0.54) 17.46(0. 00) 1.507( >0.05) 0.566( >0.05)
P, 1.13(0.29) 0.50(0.48) 1.67(0.20) 0.198( >0.05) 0.144( >0.05)
F, 0.79(0.37) 1.42(0.23) 1.73(0.19) 0.178( >0.05) 0.172( >0.05)
BC, 9.98(0.00) * 9.10(0.00) * 0.03(0.87) 0.997( >0.05) 0.281( >0.05)
BC, 0.00(0.97) 0.00(0.99) 0.02(0.90) 0.017( >0.05) 0.064( >0.05)
F, 0.52(0.47) 1.26(0.26) 2.89(0.09) 0.262( >0.05) 0.072( >0.05)

El P, 0.02(0.89) 1.83(0.18) 23.86(0.00) 1.240( >0.05) 0.445( >0.05)
P, 0.00(0.97) 0.08(0.77) 1.71(0.19) 0.067( >0.05) 0.088( >0.05)
F, 0.63(0.43) 1.24(0.27) 1.88(0.17) 0.159( >0.05) 0.165( >0.05)
BC, 0.00(0.98) 0.14(0.71) 1.90(0.17) 0.061( >0.05) 0.117( >0.05)
BC, 0.32(0.57) 0.48(0.49) 0.34(0.56) 0.052( >0.05) 0.084( >0.05)
F, 0.00(0.97) 0.00(0.98) 0.00(0.98) 0.072( >0.05) 0.047( >0.05)

®6 16~25 THEA S HEGEFARE

Table 6 Tests of fitness for component distribution in two selected models on nodes 16-25

Y AR HE R A At R iR A B SRR LL A1 By )
Model Generation Genotype Estimated genotype value  Estimated segregation ratio Expectation ratio X
D2 F, AA 68.5 0.25 1 1. 14
Aa 59.33 0.50 2 0.03
aa 5.45 0.25 1 3.16
D4 F, AA 67.13 0.25 1 0.75
Aa 53.02 0.75 2 2.12
aa 0.00 0. 00 1 13.24
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Table 7 Genetic parameters estimated for the most fitting model of different development stage

Fif el

aA aB dA dB [a] [d] a? a? a? o’ B2 (%) h* (%)
Nodes Model “ e 2 “ e
1-5 E1 8.01 430 43 3.81 0.83 1.07  2.04 3.63 1412 1.48 19.23 73.4 7.7
6-~15 E1 25.65 5.57 5.57 11.55 18.44 -20.39 1.93 33.13 341.44 21.26 395.83  86.26 5.4
16 ~25 D4 38.5  -10.26 -20.13 30.7 98.29 18.66 53.63 170.58 10. 94 31. 4
2 2 2

O =0 0,
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