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Evaluation of in Vitro Tuberization in Different Genotypes of Potato
(Solanum tuberosum L.) Based on Phenotype and Genetic Loci
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Abstract: The degeneration caused by viral diseases of the seed potato is the key factor to cause low yield and
benefit of potatoes, and it is also the most important constrain of potato production in China. The production of virus-free
seed potato based on in vitro tuberization has greatly alleviated this problem. But, ir vitro tuberization of potatoes are
totally different among genotypes which limits the use of it. In this study, the microtubers were induced under the short
photoperiod (8 h light/16 h dark) from four crosses including 222 genotypes of potato (Solanum tuberosum L.). These four
crosses showed significant difference in the mode of tuberization, the initialization of tuberization, the percentage of
tuberization and the average weight of tubers. Further analyses of the offspring of each cross revealed the greater
difference among individual genotypes within a cross than crosses, and the degree of difference varied with cross. In
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addition, the SSR loci associated with tuberization traits were also identified. For the same trait, there were few loci to be

shared in different crosses. But among different traits, whether or not there was the same locus to be shared varied in

different crosses. All of the results indicate that the ir vitro tuberization of potatoes is affected obviously by their genetic

backgrounds. It provides a theoretical basis for the breeding of new potato varieties.
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F1 FANANEZTAHAEERMBRIESFR
Table 1 List of the clones from four crosses
HE IS A ESe
Cross Female Male Code of clone
D1-3,D5-8,D11-13,D15,D18,D28,D32,D34,D39,D40,D52,D57,D64,
D (395019) 391002.14 391679.12
D75,D78,D107,D125(24 4~ FE [R5 )
E1-12,E14-16,E18-30,E34-39,E46,E49,E50,E52,E54,E55, E58-65,
E67,E69,E70-72,E74-77,£81-86,£88-93,£95,E97-100,E105,£108,
E (395049) 393075.54 391679.12
E109,E113,E117-118,E120,E122,E127-129,E133,E135,E140-141,
E143,E144,£146,E148,E154, E157(95 3[R )
F1,F3-7,F11-15,F17-18,F20-22,F24,F26-27,F32,F34-37 ,F40-42,
F (395046) 393046.7 391679.12 F44-45,F47-54,F57-59,F62-76,F78-82,F84,F86,F90,F94,F96,F100,
F106-107,F114-115,F117-118,F120-121,F123(75 3L F #Y)
K1-3,K7-17,K19,K21-22,K24,K26,K29,K31,K36-37,K39,K46-47,
K (395007) 393046.7 391679.7

K52,K56(28 LK )
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A lists percentage of stolon emerged, tuberization and tubers with stem. B shows two different ways of microtuber formation (solid arrow indicates tuber

with stem; hollow arrow indicates tuber without stem).
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Figure 1 Percentages and different modes of microtuber formation in four crosses
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Figure 2 Trends of increase in genotypes with stolon emerged (A) and microtuber initiation (B) in four crosses
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Table 2 Mean values of each cross for various traits

R Wi 78 ) 22 B ] (d) IR A5 EE (d) HRREE R (%) HRRE R (AR A (mg)
(2 a Days of stolon initiation after Days of microtuber Percentage of tuberized No. of tubers per Mean tuber

ross

induction initiation after induction plantlet plantlet (No./plant) weight

D 24.6 ab 320a 75.5¢ 0.8 ¢ 86.5b

E 27.4b 418 ¢ 51.3b 0.6 b 783 b

F 23.6a 31.0a 63.0 be 0.7 be 52.0a

K 26.4 ab 374b 395a 04a 583a

TE: SRAVHIE SRS ZTE LR, RSB E ARG 5 B8 22 555 8 B2k F- (P < 0.05)

Note: Treatment means followed by different lowercase letter(s) in the same column indicate significant difference at 0.05 level as tested using

Duncan's multiple range test.
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Table 3 Polymorphism detection of SSR makers in four crosses

47 22544 Polymorphism

46 LB T K7 i
Cross FAm B FEHFR A B No polymorphism No production Total
Expected fragment Unexpected fragment
D 24 28 25 54 131
E 24 30 65 12 131
F 20 18 30 63 131
K 17 20 39 55 131

F, HEEN9.6~199.5 mg) 53 A2 et ke, Hofth 3
A D (26.6~139.6 mg) . F(16.5~100.1 mg) . K
(23.8~111.7 mg) (A A 2L
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Table 4 Significant markers (P < 0.05) associated with in vitro tuberization traits
HAE [E2VN Rid Jua i LEESEN e tRid Peta ik LB
Cross Trait Marker Chromosome  Correlation coefficient Marker Chromosome  Correlation coefficient
STI031-5 1 0.7397% STI013-3 3 —0.758%:
STI031-1 1 0.7297% S130-1 11 —0.725%*
S105-2 1 0.727% S105-1 1 —0.725%:
STI055-1 4 0.680%* S081-2 8 —0.725%*
S102-3 / 0.6217% S047-1 12 —0.725%
STI018-1 11 0.6217%* S047-2 12 —0.725%:*
STI008—4 7 0.5697% S102-2 / —0.6217%
STI045-1 6 0.521 % STI021-3 6 —0.6217%
S105-4 1 0.513% STI031-4 1 —0.621%*
S047-5 12 0.504 STI022-2 8 —0.595%:
Iy A | STI048-2 8 0.504% STI009-3 1 —-0.569%*
STI013—4 3 0.494 S047-3 12 ~0.504
S052-3 7 0.455% S105-3 1 —0.504
S049-2 2 0.417%* STI013-2 3 ~0.504
STI044-2 8 0.416% STI031-2 1 —0.504
STI048—4 8 ~0.504
S049-3 2 —0.419%
STI1024-3 2 -0.416%
STI003-2 8 —0.409*
v STI024-1 2 ~0.409%
STI056—1 2 —0.409*
STI009-3 1 0.444 STI008—4 7 —0.444
PARRLE A
STI013-3 3 0.423%
L RVSSE &5 STI009-3 1 0.431%* STIO08—4 7 —0.431%*
STI013-3 3 0.7627% STI031-5 1 —0.7347%
S102-2 / 0.607% S105-2 1 —0.618%
STI021-3 6 0.607 S102-3 / —0.607
STI031-4 1 0.607# STI018—1 11 —0.607%
STI1024-3 2 0.555% STI055-1 4 —0.546%
STI009-3 1 0.533% STI008—4 7 —0.533%#
S047-1 12 0.530% S052-3 7 —0.519%:
B
S047-2 12 0.530%* STI045-1 6 -0.475%
S081-2 8 0.530% STI044-2 8 —0.471%
S105-1 1 0.530%* S105-4 1 -0.470%*
S130-1 11 0.530% S049-2 2 —0.458%
STI022-2 8 0.5215%* STI018-3 11 —0.444
S049-3 2 0.468°* S052-4 7 —0.434
STI003-3 8 0.434% STI031-1 1 ~0.431%*
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*4 HEEMHREZHEX(P<0.05)K SSRERID
Table 4 Significant markers (P < 0.05) associated with in vitro tuberization traits
HE (E2N Frid PEREN MR brid PEREN RS
Cross Trait Marker Chromosome  Correlation coefficient  Marker Chromosome  Correlation coefficient
STI064-1 7 0.208:% STI028-5 11 —0.311%x*
STI007-4 12 0.294 STI004-6 6 —0.2947
STI024-1 2 0.294 STI004-7 6 —0.294%
VIR A, ] STI027-1 8 0.294% STI027-4 8 —0.294%
S093-4 4 0.254% STI027-5 8 —0.294%
STI007-5 12 -0.228% STI029-7 2 —0.294%
STI007-1 12 —0.228%
E S101-2 10 0.228% STI064-2 7 -0.264*
LERVSAE STI033-2 7 0.222%
STI018-1 11 0.217%
FARREE R STI018-1 11 0.217% STI064-2 7 -0.270%
STI064-2 7 0.253% S059-2 2 —0.285%
STI018-1 11 0.250% STI033-4 7 —0.283%
PR
STI005-3 3 0.232% STI046-3 11 -0.230*
S052-1 7 0.221%
STIO18-1 11 0.297 STI060-2 3 —0.251%
VIR A, T ] S106-3 2 -0.289% S081-1 8 —0.242%
STI1047-3 8 -0.270%
STI048-2 8 0.254% S148-3 5 —0.315%x*
PARRGE R
F STI044-3 8 0.228% STI046-1 11 -0.260*
LERVRT T 2 STI046-3 11 —0.227%
STI044-3 8 0.266* S148-3 5 —0.378%
AT STI1022-1 8 0.262% STI044-2 8 —0.318%x*
STI048-2 8 0.232%
WU 45 ] ] STI014-1 9 —0.423%
R/ RATE ST1024-3 2 -0.401%* STI031-3 1 —0.387%
K PARRZE L STI1024-3 2 —0.402% STI031-3 1 —-0.381%
STI048-3 8 0.414% STI017-3 11 —0.455%
PR
STI018-2 11 -0.393*

T RS R K- (P <0.05), " FoRAEHEB RN B K- (P < 0.01). /"SRR YO RAEAME—.

Note: “*”indicates marker associated with trait at 0.05 level, “**”indicates marker associated with trait at 0.01 level. “/”indicates that position is

not unique.
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