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	Appendix I-1.  Average gene effect expectations of the six basic generations.

	
	Parametersz

	Generation
	M
	[d]
	[h] 
	[i] 
	[j] 
	[l]

	P1
	1
	1
	0
	1
	0
	0

	P2
	1
	-1
	0
	1
	0
	0

	F1
	1
	0
	1
	0
	0
	1

	F2                                                                                             
	1
	0
	0.5
	0
	0
	0.25

	BC1P1
	1
	0.5
	0.5 
	0.25
	0.25
	0.25

	BC1P2
	1
	-0.5
	0.5
	0.25
	-0.25
	0.25

	zm = midparent; [d] = additive; [h] = dominance; [I] = additive x additive; [j] = additive x dominance; [l] = dominance x dominance (Mather and Jinks, 1982).


	Appendix I-2.  Estimation of gene effects based on a six-parameter model using a non-weighted analysis approach.

	Parametersz
	

	M
	= 0.5(P1) + 0.5(P2) + 4(F2) - 2(B1) – 2(B2)

	[d]
	= 0.5(P1) – 0.5(P2)

	[h] 
	= 6(B1) + 6(B2) – 8(F2) - (F1) - 1.5(P1) - 1.5(P2)

	[i] 
	= 2(B1) + 2(B2) - 4(F2)

	[j] 
	= 2(B1) - (P1) - 2(B2) - (P2)

	[l]
	= (P1) + (P2) + 2(F1) + 4(F2) - 4(B1) - 4(B2)

	zm = midparent; [d] = additive; [h] = dominance; [i] = additive x additive; [j] = additive x dominance; [l] = dominance x dominance (Jinks and Jones, 1958; Mather and Jinks, 1982).


	Appendix I-3.  Expectations of genetic and environmental variances for the six basic generations.

	Generation
	Expectation of variance

	P1
	VE1

	P2
	VE2

	F1
	VE3

	BC1P1
	¼ VA + ¼ VD – ½ VAxD + ½ VEP1 + ½ VEF1

	BC1P2
	¼ VA + ¼ VD + ½ VAxD + ½ VEP2 + ½ VEF1 

	F2
	½ VA + ¼ VD + ¼ VEP1 + ¼ VEP2 + ½ VEF1

	VE1,2,3 = environmental variance for P1, P2, and F1 respectively; VA = additive genetic variance; VD = dominance genetic variance; VAxD = interaction VA X VD (Mather and Jinks, 1982).


Appendix I-4.  Frequency distributions of days to anthesis for P1 (USDA 846-1), P2 (“Top-Mark”), and their F1, BC1P1, BC1P2, and F2 progenies grown at Arlington, Wisconsin in 2001.
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Appendix I-5.  Frequency distributions of primary branch number for P1 (USDA 846-1), P2 (“Top-Mark”), and their F1, BC1P1, BC1P2, and F2 progenies grown at Arlington, Wisconsin in 2001.
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Appendix I-6.  Frequency distributions of primary branch number for P1 (USDA 846-1), P2 (“Top-Mark”), and their F1, BC1P1, BC1P2, and F2 progenies at grown Hancock, Wisconsin in 2001.
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Appendix I-7.  Frequency distributions of fruit number per plant for P1 (USDA 846-1), P2 (“Top-Mark”), and their F1, BC1P1, BC1P2, and F2 progenies grown at Arlington, Wisconsin in 2001.
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Appendix I-8.  Frequency distributions of fruit number per plant for P1 (USDA 846-1), P2 (“Top-Mark”), and their F1, BC1P1, BC1P2, and F2 progenies grown at Hancock, Wisconsin in 2001.
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Appendix I-9.  Frequency distributions of fruit weight per plant for P1 (USDA 846-1), P2 (“Top-Mark”), and their F1, BC1P1, BC1P2, and F2 progenies grown at Arlington, Wisconsin in 2001.
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Appendix I-10.  Frequency distributions of fruit weight per plant for P1 (USDA 846-1), P2 (“Top-Mark”), and their F1, BC1P1, BC1P2, and F2 progenies grown at Hancock, Wisconsin in 2001.
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Appendix I-11.  Frequency distributions of average weight per fruit per plant for P1 (USDA 846-1), P2 (“Top-Mark”), and their F1, BC1P1, BC1P2, and F2 progenies grown at Arlington, Wisconsin in 2001.
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Appendix I-12.  Frequency distributions of average weight per fruit per plant for P1 (USDA 846-1), P2 (“Top-Mark”), and their F1, BC1P1, BC1P2, and F2 progenies grown at Hancock, Wisconsin in 2001.
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Appendix I-13.  Number of plants (N), least square means (lsmeans), variances (Var), standard errors (S.E.), estimates of the additive, dominance and interaction parameters (sequential parameter model fitting), variance components, heritabilities and minimum number of effective factors (n1min and n2min) of yield components in melon (Cucumis melo L.) lines USDA 846-1 (P1) and “Top-Mark” (P2), their progeny (F1, F2, BC1P1 and BC1P2), and “Hales Best Jumbo” for primary branch analysis combined over locations (Arlington and Hancock, Wisconsin).

	                         Generation
	                 Primary branch number



	
	N
	                (X ( S.E.
	Var ( S.E.

	USDA 846-1 (P1)
	60
	6.73 a1 ± 0.16
	0.85 ± 0.16

	“Top-Mark” (P2)
	60
	4.15 d ± 0.13
	0.35 ± 0.07

	F1
	60
	5.68 b ± 0.17
	1.07 ± 0.20

	BC1P1
	175
	5.86 c ± 0.12
	0.66 ± 0.07

	BC1P2
	178
	4.94 b ± 0.12
	0.62 ± 0.07

	F2
	285
	5.57 b ± 0.12
	1.26 ± 0.11

	“Hales Best”
	60
	4.37 d ± 0.13
	0.43 ±0.08

	Sequential parameter model fitting
	
	       Variance components

	Parameter2
	
	Parameter4

	M
	5.37±0.06 **3
	
	(2A
	2.48±1.09

	[d]
	1.41±0.12 **
	
	(2D
	-3.26±1.25

	[h]
	-
	
	VAxD
	0.04±1.02

	[i]
	-
	
	(2G
	2.48±1.09

	[j]
	-0.81±0.40 n.s.
	
	(2E
	0.84±0.23

	[l]
	-
	
	(2P
	3.31±1.13

	R-sqrt1
	0.90
	
	(2P’
	2.52±1.05

	R-sqrt2
	0.98
	
	h2B
	0.98±0.62

	Χ2
	6.12 n.s.
	
	h2N
	0.75±0.47

	
	
	
	n1min5
	1.97

	
	
	
	n2min6
	2.00

	
	
	
	
	


1 Means in the same column with the same letter are not significantly different according to pairwise t test comparison at p ≤ 0.05. 

2 m, d, h, i, j, l, and R-sqrt1, R-sqrt2, and χ2 represent the mid-parent value, additive effects, dominance effects, additive x additive interactions, additive x dominance interactions, dominance x dominance interactions, coefficient of determination for the most significant effect (in bold), coefficient of determination for best-fit model, and chi-square test for adequacy of the “best fit model”, respectively. 

3 **, indicates significance at p ≤ 0.01.

4 1 (2A, (2D, VAxD, (2G, (2P, (2P’ (2E, h2B, and h2N are the additive genetic variance, dominance genetic variance, additive genetic component of variance x dominance genetic component of variance interaction, genetic variance, phenotypic variance = (2A + (2D  + (2E, phenotypic variance = 2(2F2, environmental variance, broad-sense heritability, and narrow-sense heritability, respectively.

5 Estimation of minimum number of effective factors using equation n1min = ((P1 – (P2)2/[8 x (VF2 – VE)].

6 Estimation of minimum number of effective factors using equation n2min = [1.5 – 2 x h(1-h)]((P1 - (P2)2/[8 x (VF2 – VE)]; where h = ((F1 – (P2 )/((P1 -(P2).

	Appendix I-14.  Types of epistasis based on the signs of gene effects in a six-parameter model.

	[h]
	[l]
	
	Type of dominance and epistasis

	+
	+
	
	Complementary epistasis between dominant increasers 

	-
	-
	
	Complementary epistasis between dominant decreasers 

	+
	-
	
	Duplicate epistasis between dominant increasers 

	-
	+
	
	Duplicate epistasis between dominant decreasers 

	[h] = dominance; and [l] = dominance x dominance(Kearsey and Pooni, 1996).
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