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Analysis of Progeny of 25" + il" (IS014S) For The Recovery

of Monosomic 14.

J. E. Endrizzi and R. Sherman, Department of Plant Sciences,
University of Arizona

A monosome for chromosome 14 has yet to be isolated and identified.

The aneuploid series, however, does include a telosome for the long arm of

14 and isochromosome for the short arm of 14. A plant which has the iso-

chromosomes also has a normal chromosome 14, i.e., the plants are

monoisodisomes.

Since the isochromosome consists of two identical arms, it is not

unusual in monoisodisomics for the isochromosome and its normal homolog

to occur as univalents at Metaphase I, which can be accounted for in part

by 2 by 2 pairing of the three homologous arms.

Monoisodisomic 14S plants normally show 66% of the metaphase I

cells consisting of 25 bivalents plus 2 univalents (isochromosome 14S +

univalent chromosome 14). Such cells have the potential of producing

gametes that are dificient (n -1) for chromosome 14 and when combined with

a normal (n) gamete will produce a zygote that is monosomic for chromosome

14. If it is assumed that in those MI cells with two univalents the uni-

valents will move randomly at anaphase I to one or the other pole of the

cell, then 25% of the eggs from such cells should be deficient (n -1) for

chromosome 14. Therefore, with 66% of the MI consisting of 25 bivalents

plus two univalents and the remaining 24% of the MI cells consisting

of 25 bivalents plus a monoisodisomic bivalent, approximately 16 - 17%

of the egg mother cells should be n -1 for chromosome 14.

In 1985, 42 seedlings of monoisodisomic 14S x TM1 S/39 were trans-

planted to field for cytological analysis in the hope of isolating a plant

that was monosomic for chromosome 14. Based on our reasoning as discussed
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above, we expected approximately 6 or 7 plants to be mono 14; however,

we did not succeed in recovering a single monosome as the data in

Table 1 show. Monoisodisomic plants are distinguished from normal

plants by having short sympodia, narrower bracts and cleft bolls. They

are distinctly different from normal plants and are easily identified

phenotypically.

Table 1. Types and frequencies of progenies recovered from crossing

monoisodisomic 14S Cl-1, 4, 5, 7-84 to TM1 S/39.

Cytologically Analyzed Cytologically Unanalyzed

26" 25 " +il" or 26 " +i' normal symp. short symp.

25 " +2' (í' +l') and boll and cleft boll Total

10 20 2 7 3 42

The table shows that 20 of the 42 plants were monoisodisomic and

they had short sympodia, narrow bracts and cleft bolls. There were

three unanalyzed plants that had the typical phenotype of the monoiso-

disomic plants. We were expecting at least 6 or 7 plants of the 42 to

be monosomic, however, none were present unless one existed among the

three unanalyzed plants even though the three had the typical phenotypes

of monoisodisomic 14S.

This study indicates that G. hirsutum gametes may only rarely

tolerate a deficiency for chromosome 14 much like that for chromosome 20

in which the rate of recovery of the monosomic here in Arizona is only a

few percent.
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