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Introduction

Inheritance studies of potato plant and tuber traits trace back to
1910. However, in some of their conclusions were no  t clear.

This could have been due because of:

a). High heterozygosis of the parental materials,

b). Insufficient N © of observed individuals per progeny,

c). Insufficient contrast in the progenitor’s traits , and

d). Environmental effects obscuring segregation proporti ons.




Objectives

Studying inheritance of:

. Albinism,

. Stem Wing Type,

. Flower Corolla Color,

. Primary Tuber Flesh Color ,

. Secondary Tuber Flesh Color,

. Depth of eyes.




Contrasting Traits of the 13 Progenitors Included




Assembly of Experimental Material at the Greenhouse

Crossing Berry development

Full size berries See d extracted




Experimental Material Evaluation Procedures




Greenhouse and field handling of experimental material

Seed sowing Early seed ling growth Transplanting to p  eat pots

Flowering Harvesting Tub er trait evaluation




Goodness of fit of observed and expected segregation ratios
for individual progenies were compared using the 2 Test.

For time Ilimitation only summary tables for groups of
progenies with similar segregation ratios are presente d with
their corresponding 2 homogeneity tests.







Albino seedling count 10 days after germination




HYPOTHESIS

Single locus control with
complete dominance

A- = Normal green color

aa = Albino plants

Progenitors and suggested genotypes Ne of observed seedlings

Female Male Green Albino Total
Pitiquifia (Aa) Kullirindon (Aa) 104 27 131
Kullirindon (Aa) Pitiquifia (Aa) 96 31 127
Llipifiawi (Aa) Kulliriidn (Aa) 30 148

Llipinawi (Aa) Pitiquifia (Aa) 98 37 135

Critical X 2 one gfand = 0.05) = 3-84







HYPOTHESIS

Two loci double dominant epistasis.

C- D-

C-dd = Wavy wings (W)
cc D-

cc dd = straight wings (S).

Wavy Straight

Individual Segregation of 20 crosses agreed with hy  pothesis with X2 values < Crtitical X2, 4. 505 = 3.84

Suggested genotypes N° of Ne of plants observed Expected Homogeneity
Female Male Crosses Wavy | Straight Total ratio 2 test

Ccdd (W) ccdd (S) 3 118 128 246 (I 2.30ns
Ccdd (W) Ccdd (W) 6 296 126 422 3:1 2.96ns
CcDd (W) Ccdd (W) 3 205 24 229 7:1 0.42ns
CCDd (W) | CcDd (W) 8 653 0 653 All: 0 0.00ns

2Homogeneity test for each group of similar segregat lon ratios were not significant.







HYPOTHESIS

Two loci simple recessive epistasis.

C allele induces pigment synthesis and
cc — No synthesis.

C- = Pigmented Red tones
cc = No pigment (White)

M- = Purple tones

Purple tones

mm = Red tones

cc blocks M an m expression

Segregation of 17 progenies agreed with hypothesis with individual X2 values < Critical X2, 4. 405 = 9.99

Suggested genotypes N° of Ne plants observed Expected | Homogeneity
Female Male crosses | pyrple | Red | White | Total ratio 2 test

CcMm (P) | CcMm (P) 256 71 107 434 9:3:4 7.98ns
ccmm (W) | CcMm (P) 25 K{0) 53 108 1:1:2 0.23ns
ccmm (W) | Ccmm (R) 0 86 79 165 0:1:1 4.34ns
CcMm (P) | CCMM (P) 0 0 133 Al:0:0 0.00ns
CcMm (P) | Ccmm (R) 96 96 61 253 3:3:2 4.07ns

2 Homogeneity test for each group of similar segregat ion ratios were not significant.




Due to difficulty to distinguish yellow and cream, d ata of these two
colors were consolidated to differentiate from white.




Hypothesis

Three loci incomplete recessive
epistasis

C = Xanthophyll synthesis
cc = No Xanthophyll (white)
A- B- = Yellow color

A- bb | = Cream color

aa B- | = Cream color

aabb = White color

cc epistatic over A and B
blocking their expression

aa epistatic over B

bb epistatic over A

Yellow




sis with X2 values < Critical X2

Segregation of 22 progenies agreed with the hypothe
(1df =005 = 3.84

Suggested genotypes N° of
Male crosses

N° plants observed Expected Homogeneity

Female Y +C White Total ratio 2 test

CcAaBDb (Y)
CcAaBb (Y)
ccAaBb (W)
CCAaBb (Y)
CCAabb (C)

CCAabb (C)
ccAaBb (W)
ccAabb (W)
CcAaBb (Y)
ccAabb (W)

9

684
87
0
334
289

87
92
174
13
103

2Homogeneity test for each group of similar segregat

771
179
174
347
392

7:1
15:17
0: All
31:1
3:1

10.00ns
0.46ns
0.00
6.68ns
3.88ns

ion ratios were not significant.







HYPOTHESIS

Three loci with a recessive — dominant
epistatic interaction

Anthocyanin synthesis
No synthesis (tones of yellow)
Purple color

Red color

pprr = No secondary color

aa epistatic over P and R blocking their
expression

In presence of A, P epistatic over R
blocking its expression.

Yellow




Segregation of 18 progenies agreed with hypothesis with X2 values < X2, 4 _ 05 = 3.84

Suggested genotypes Neof | N°plants observed | Expected | Homogeneity
Female Male Crosses | purple | Red | Total ratio 2 test

AAppRR (R) Aapprr (Y) 8 0 359 @ 359 0 : All 0.00ns
AAPpPRR (P) Aapprr (Y) 7 179 174 | 353 1:1 3.78ns
aaPprr (Y) AAPpPRR (P) 3 111 25 136 3:1 1.29ns

2Homogeneity test for each group of similar segregat lon ratios were not significant.







HYPOTHESIS: Three dominant loci

= Deep and semi deep eyes
Semi deep

ssttuu = Shallow eyes

Shallow

Segregation of 18 progenies agreed with hypothesis with X2 values < Critical X2, g -905 = 3.84

Suggested genotypes No° of Ne° plants observed Expected Homogeneity
Female YEIE crosses | sp+D | Shallow | Total ratio 2 test

SsTtuu (SD) | SsTtUu (D) 4 347 4 351 31:1 0.78 ns
Ssttuu (SD) SsTtUu (D) 9 751 37 788 15:1 10.68 ns
Ssttuu (SD) | SsTtuu (SD) 5 374 50 424 7:1 1.28 ns

2Homogeneity test for each group of similar segregat ion ratios were not significant.







. Albinism is controlled by a single  locus with two alleles where the
dominant A~ = codes for green and recessive genotype = albino.

. Stem wing type controlled by 2 loci showing a double dominant
epistasis where both dominant alleles + D together and, and
iIndividually = wavy wings and = straight wings.

. Two epistatic loci would control flower color. In the first locus
dominant allele = codes for pigment synthesis and = absence
(white). At the second locus, VI = purple tones and = red tones,
being the recessive epistatic over the and m alleles.

. Primary flesh color would be controlled by three loci. In the 1st
locus dominant allele = Xanthophyll synthesis and = Nno
synthesis (white). In the 2nd and 3rd  loci, dominant A and & alleles
iIndividually produce cream color and both together ( +B) produce
yellow color. The double recessive genotype , controls white.




. Secondary flesh color would be controlled by three e pistatic loci .
In the first, = anthocyanin synthesis and = no synthesis

(yellow). In 2 " and 3" |oci, dominant alleles = purple and R = red
and the double recessive = no secondary color. IS epistatic

over = in presence of

. Eye depth appeared controlled by three loci with complete
dominance. Alleles S, T and U producing deep and semi deep eyes
and only the triple recessive would show a shallow eyed

phenotype.

. Heterozygosis of most of the progenitors used in th IS research is
evident as indicated for the wide segregation in all studied traits.

. Despite of a significant number of reciprocal cross es, no maternal
effects were evident in any of the studied traits.




Thank you for your attention




