Crossing between diploid and tetraploid parents for breeding of acid citrus

ABSTRACT

The aim of this research was to obtain triploid acid citrus genotypes. Stability of polyploidy level for two genotypes of key lime
labeled as A and B and three genotypes of sweet lime labeled as C, D and E were investigated. The results showed that in tree A,
four of five main branches (A1, A2, A3 and A4) were diploid (2n=2X) and only one main branch (A5) was mix-ploid (2X+4X).
In tree B, all of seven main branches were equally triploid (2n=3X). All branches of C and D trees of sweet lime were tetraploid
and those of E tree were diploid. Controlled crossing was made between clementine mandarin and B tree of key lime and
between each of three female parents of lemon (‘Eureka’, ‘Cook Eureka’ and ‘Lisbon’) and two sweet lime tetraploids (C and D
trees). From crossing between clementine mandarin and Mexican lime (B tree) no fruit as well as no“seed was obtained.
However, from crosses of three female lemons (‘Eureka’, ‘Cook Eureka’ and ‘Lisbon’) with tetraploid sweet limes fruits and
seeds were obtained. Only very small seeds with high monoembryony were cultured on Bs mediumAFifteen interploid hybrids
were analyzed for ploidy level by flowcytometry of which ten seedlings were,diploid (nucellar) andfive seedlings were triploid
(2n=3X), four from ‘Eureka’ x sweet lime and one from ‘Cook Eureka’ x sweetylime. The triploid“genotypes ebtained for the
first time here are supposed to be seedless, therefore should be more evaluated for_phenotypic characteristics:
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L, Citrus

2, Limes and Lemons

8, ‘Tahiti’ (‘Persian’) lime
. ‘Eureka’

. ‘Lisbon’

. ‘Verna’
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8 ‘Fino’

%, Food and Agriculture Organization of the United Nations (FAO)
10, Mexican or Key lime

11 Indian or Palestine Sweet lime
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4. Refrectometer
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Extended Abstract
Introduction

Acid limes and lemons belong to a group of citrus known as acid citrus. Fruits of this group are highly juicy,
acidy, containing high vitamin C and seeds. One of the most impartant aims in citrus breeding is to obtain cultivars
producing seedless fruits. Like other citrus, fruits of seedless lime“and lemon cultivars,aresighly valuable both in
fresh consuming market and in processing industry. In citrus, fruits of diploid and tetraploid genotypes contain seeds
and only triploid genotypes are seedless. To obtain triploids at first tetraplaid cultivars should be produced and then
by crossing between diploids and tetraploids or vice versa it is possible to“get triploid cultivars.xThe aim of this
research was obtaining acid citus triploid genotypes by means of controlled*erossings between diploid and tetraploid
citrus cultivars.

Materials and Methods \

In Agricultural Biotechnology Research Institute of Northief Ire%(Rasht), by applying colchicine treatments some
polyploidy genotypes of ‘Mexican’ or key lime (Citrus aurantifolia Swingle) and sweet lime (Citrus limettioides
Tan.) have been produced and well protected. In.the present research these genotypes were used for production of
triploid genotypes. In the first step using floweytometry method polyploidy level stability for two genotypes of key
lime labeled as A and B and three genotypes of sweet lime labeled as C, D and E were investigated. A number of
vegetative and reproductive characteristics of A and B|trees were also evaluated, including leaf (length, width and
diameter of bladeylength of petiole and stematal density) and fruit characters (weight, length, width, total soluble
solids, total acidity, peelthicknesspseed number, juice content and polyembryony of seeds). In the second stage in
citrus research station'of Ramsar controlled crossing was made between clementine mandarin and ‘Mexican’ lime
(B tree), and in Kotra citrus,stationd(Mazandaran province) controlled crosses were made between three female
parents of lemon (‘Eureka’, ‘CookEureka’ and ‘Lisbon’) and two sweet lime tetraploids (C and D trees). For rescue
of triploid embryospseed fromdfruits of the crosses were extracted, washed and grouped based on their size and
weight. Only those seeds less than 0.09 g (very small seeds that supposed to be highly monoembryonic) were
cultured in media Bs medit&supplemented with 3% sucroce, 0.7% Agar, 0.5g/l malt extract and 1mg/l GAs.

Results and Dicussion

The results showed that in tree A, four of five main branches (Al, A2, A3 and A4), each with one main
flowcytometric peak, were diploid (2n=2X). Only one main branch (A5) with two separate main flowcytometric
peaks was mix-ploid (2X+4X). In tree B, all of seven main branches were equally triploid (2n=3X). Leaves of tree B
(triploid) comparing to tree A (diploid excepting A5) were larger and thicker, with shorter petiole and more
scattered stomata. Fruits of one branch of tree B (B4) included two seeds in average. As tree B is triploid and its
commercial seedlessness is important it is necessary that each of its branches to be multiplied by vegetative
propagation for maintenance also for more study and use in breeding improvement. From crossing between
clementine mandarin and ‘Mexican’ lime no fruit as well as no seed was obtained. However, in crosses of three
female parents of lemon (‘Eureka’, ‘Cook Eureka’ and ‘Lisbon’) with tetraploid sweet limes fruits were obtained.
Embryos resulted from these female parents in Bs medium supplemented with 1.5 mg/l of GA3z showed highest
percentage and shortest of germination. 35 days after in vitro germination seedlings were transferred to out of in
vitro condition. From 15 seedlings which analyzed for ploidy level by flowcytometry, ten seedlings were diploid
(nucellar) and five seedlings were triploid (2n=3X), four from ‘Eureka’ x sweet lime and one from ‘Cook Eureka’ x



sweet lime. In future these triploid seedlings should be more studied for their fruits characters to determine their
potential as new citrus cultivars and commercial production.

Conclusion

From crosses of ‘Eureka’ and ‘Cook Eureka’ diploid lemons (females) with tetraploid sweet lime (male), in total
five triploid genotypes were obtained which should be more evaluated for phenotypic characteristics in future. For
this porpuse, we suggeste that triploid genotypes of this research must be propagated on sour orange or citromelo
rootstocks for preservation and having enough plant materials.




