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Thelnvestigation of Pollen-Pistil Relationship in Crosses Between Two Subspecies of
Cultivated Potato with Wild Allotetraploid Relatives
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Table 1: wild species used in experiment with its origin

(Origin) Les (Series) s o (Abbreviation) s laisl cedle (Species) 435 ol
CPC1167, CGN17845 Acaulia acl Solanum acaule
CPC 9 x N1J 80470206 Longipedicellata sto S. stoloniferum

GLK 441 Longipedicellata fen S. fendlerii
GLK 2395 Longipedicellata hjt S. hjertingii
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CPC: Commonwealth Potato Collection,

ade

CGN: The Centre for Genetic Resources, the Netherlands (CGN)

GLK: Institute of Plant Genetics and Crop Plant Research (IPK), Genbank Grof3 Lisewitz, Germany,

NIJ: Nijmegen Botanical Garden, the Netherland
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Table 2: results of reciprocal crossing between wild allotetraploid and cultivated autotetraploid potatoes

Ay oL oS sluws JRUIRES, ogue Sl Sladl oo )3 slass S 5
No. of Hybrid No. of Plants No. of seeds No. of Fruits No. of Pallination Cross
- - 0 6 123 Thr x acl
- - - 0 89 Adg x acl
0 2 4 27 78 Acl x tbr
- - - 0 33 Acl x adg
- 0 0 23 229 Thr x sto
0 2 3 2 88 Adg x sto
2 4 8 31 59 Sto x thr
0 3 5 13 41 Stox adg
- - - 0 77 Thr x hjt
- - - 0 62 Adg x hjt
1 2 4 4 38 Hjt x tbr
0 1 2 8 23 Hjt xadg
- - - 0 105 Thr x fen
- - 0 66 Adg x fen
1 3 4 7 37 Fen x thr
- - 0 5 21 Fen x adg
4 17 30 126 1169 Total

B

G P08 %)3l5 0 n -B (215 AX=48) (Sidem x09,8lE 0y e A SIS G slas yn (e Bl T IS
(2n= 4x-2= 46)
Fig 1: Mitotic metaphase plate in interspecific hybrids A: hybrids of S hjertingii x S. tuberosum cv. Shahrood
2n=4x=48, B: hybridsof S fendleriix S. tuberosumcv. Kaizer.
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Table 3: the results of pollen- pistil relationship investigation in crosses of 4x,4EBN x 4x, 2EBN

£ ? Aula Agria Kaizer Satina  Shahrood  Catalina adgs adg; adgs adgy adgyo
sto ++ +++ | ++ ++ | + +++ | ++ |
fen | | | ++ + | | | | | |
hjt | | | ++ | | n | | | |
acl | | | | | | | | | + |
20,5 oanlie els gl )3 45 slod 5 sladlyd jl pomr o Loyt i jedie (6,18 5he aluly ) p el badiges 38, w5l Jdo an Ll eSS
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I: Incompatible N: due to the destruction of samples the investigation were not possible

+: approximately one third of germinated pollens on stigma surface were reached to end of style.

++: approximately two thirds of germinated pollens on stigma surface were reached to end of style.

+++: approximately all of the germinated pollens on stigma surface were reached to end of style.

4x, 2EBN x 4x, 4EBN sla 3% ;0 Solo g 09,5 sabal, s, mls 4 Jgox
Table 4:The results of pollen- pistil relationship investigation in crosses of 4x,4EBN x 4x, 2EBN

0 3 Aula Agria Kaizer Satina  Shahrood  Catdina adgg adg; adgg adge adgyo
sto ++ ms +++ ++ ++ ms +++ ++ ms +++ ms
fen + ms  +++ [ ++ ms Tt [ ms [ ms
hjt I ms I t ++ ms ++t ++ ms ++ ms
acl ++ ms +++ +++ +++ ms +++ | ms +++ ms

Dy dol> Ll 4 00 5 caslive aals glanl jo a5 slos 5 slaalg) 5l pous S Lo yas + 395 yums (AW 5 Wly sonie 5 Jdo 4 ms L5l s

Wy dals sloail 4 050 )5 samline dals glal jo a5 glos 5 slaalg) 5l paus g0 Ly ,as
Sy 4ol slol 4 030 )5 samlive sl slail jo a5 glos 3 glaaly) olos Ly yas HH+
I: Incompatible +: approximately one third of germinated pollens on stigma surface were reached to end of style.
++: approximately two thirds of germinated pollens on stigma surface were reached to end of style.
+++: approximately al of the germinated pollens on stigma surface were reached to end of style.
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Fig 2: Pollen germination and pollen tube growth in reciprocal crosses, a. the surface of stigmain crosses of S. fenx

Stbr cv. Aula, b. theend of stylein S, fenx Stbr cv. Aul, c. the arrested pollen tubes of S acl infirst 1.3 of cv. Agria
style, d. arrested pollen tube in middle part of stylein cross of S. tuberosum, Adg; x Hjt
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The Investigation of Pollen-pistil Relationship in Crosses Between Two Subspecies of
Cultivated Potato with Wild Allotetraploid Relatives

Panahandeh™, J., Valizadeh?, M ., Khosroshahly®, M. and Rahimzadeh K hoei?, F.

Abstract

The result of interspecific crosses in potato mainly is explained by endosperm balance number (EBN) or
effective ploidy hypothesis. However in some of interspecific crosses the pre-zygotic barriers are also functional. In this
experiment the crossability of four wild alotetraploid 2EBN, species (Solanum acaule, S. fendlerii, S. hjertingii and S.
stoloniferum) with 11 tetraploid clones belonging to two subspecies of S. tuberosum (ssp. andigena and tuberosum)
were investigated. The results indicated that the incidence of pre-zygotic incompatibility were lower when the wild
species used as pistilate parents than reciprocal crosses. Among wild alotetraploid species, S acaule had the lowest
penetration and barrier capacity and between the two cultivated subspecies ssp. tuberosum had low barrier capacity as
compared with ssp. andigena. Overly from 1169 performed inter-specific inter-EBN crosses four hybrids were obtained,
two from stoloniferum x tuberosum, one from hjertingii x tuberosum and one from fendlerii x tuberosum. The first
three hybrids were tetraploid (2n = 4x = 48) and the last one was hypotetraploid (2n = 4x-2 = 46).

Keywords: crossability, inter-EBN crosses, interspecific crosses, incompatibility, pollination
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