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Abstract-A small but slgmficant decrease m 5-methylcytosme content IS noted for the DNA composltlon of 
colchwne and spontaneously doubled polyhaplolds of both Gossyprum hrrsrtfrm and G barbudense as 
compared to the parental forms of these doubled haplolds 

INTRODUCTION 

THE NATURAL occurrence of haplolds’ m anglosperms has been known for some time 2-4 
Their first occurrence m Gossypzum was noted by Harland m 1920 * Later, Beasley3 success- 
fully developed several pure lines of cotton by doublmg the chromosome number of the 
haplolds with colchlcme. Many of these lines possess most of the agronomic quahtles present 
m the normal cultivated varletles 4 In addrtlon to the colchlcme-doubled haplolds, the 
occurrence of spontaneous double haplolds m Gossyprum has also been reported.s 

A study of the DNA cornposItIon of Gossypium6 revealed that the methylated base 
content of the DNA from the colchlcme double haplold varlettes was stgmficantly lower than 
that of the parent tetraplold strams Colchlcme 1s known to Interact directly with DNA’ and 
possibly mask some of the cytosme residues normally avadable to the DNA methylatmg 
enzymes dunng the mltlal growth phases of the cotton seedlings It was of interest, therefore, 
to examme the spontaneously doubled haplolds and determine whether the DNA of these 
plants also exhibit a decrease of the methylated base 

RESULTS AND DISCUSSION 

The Smethylcytosme @-MC) base content of the DNA from the colchlcme and the 
spontaneously doubled haplolds for both the barbadense and hirsutum species of Gossypium 
IS listed m Table 1 along with that of their respective parental strains Both colchlcme and 
spontaneous doubled haplold DNAs are szgmficantly lower m 5-MC content than their 
parental counterparts Apparently, colchlcme has no effect on the decrease of the methylated 
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’ In this report, haplold and dlplold refer to the chromosome number of the spews discussed Smce 
Gossyprum IS a tetraplold the doubled series are polyhaplold 
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bases m DNA smce both types of double haplold DNAs exhlblt the same degree of 5-MC 
loss This decrease 1s probably a reflectlon of another event that accompames chromosome 
doubhng by either Induced or spontaneous ploldy 

TABLE 1 5-MFTHYLCYTOSINE (5-MC) CONTENT OF ISOLATED DNAs PROW DOUBLED HAPLOIDS OF GOTTI~~IWU 
burbadense AND G hwsutum 

Species and type 
mol 5-MC/l00 
mol nucleotlde* Species and type 

mol ~-MCI 100 
mol nucleotlde* 

Barbudense (Plma S-l) 
Parental 
Colclwme doubled haplold 
Spontaneous doubled haplold 

46 
4 3: 
4 4: 

Hwsutum (Deltapme 15) 
Parental 
Colchxme doubled haplold 
Spontaneous doubled haplold 

46 
44t 
4 3: 

* Average mean of three separate determmatlons 
t Mean difference probablhty greater than 0 05 as determmed by the f-test 
$ Mean difference probablhty greater than 0 01 as determmed by the t-test 

It has been shown that the DNA content does not parallel the Increase m chromosome 
number For example, m mulberry, the DNA content per cell IS 2-fold m tetraplolds and 
only 4 times with an 1 l-fold increase m chromosome number a In cotton, the total DNA 
increased only 1 5-fold m the (AD) tetraplold state as compared to the average addltlve 
values of the A and D genome dlplold species 9 Some mechamsm must exist to delete extra 
genetic mformatlon from the genome during ploldy Recent mvestlgatlons on the DNA 
content of dlplold and tetraplold species of Nlcotlana” presented evidence that rlbosomal 
RNA clstrons may be some of those genes that are preferentially discarded durmg chromo- 
some doublmg 

Buoyant density determmatlons of nuclear DNA from some higher plants Indicate that 
sections of DNA coding for rlbosomal RNA separate as a distinct band from nuclear 
DNA I1 Investlgatlons on the base content of thrs nuclear DNA satellite from mouse 
tlssue12 showed that this type of DNA contamed more than twice the molar concentration 
of 5-MC than the mam body of nuclear DNA Thus, the preferential loss of rlbosomal 
RNA genes durmg ploldy would probably be reflected as a shght decrease m overall 5 MC 
content of DNA This proposltlon can be demonstrated to a certain degree by consldermg 
the data gathered for the nucleic acids of Gossyprum (a) A separate satellite region for 
rlbosomal DNA m Gossypzum does exist I3 (b) The total amount as well as the 5-MC 
content of the DNA m tetraplolds IS lower than the additive values for the DNAs of the 
dlplold A and D genomes 9*14 known to be the component parts of the tetraplold forms I5 

Haplolds occur as one or both members of twm embryo seeds I6 Presumably the DNA of 
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the haplold plant would have the same 5-MC content as that of the parent tetraplold plant 
smce the amount of DNA m the haplold state IS the expected value of half of that observed 
m the parental form ” (Haplolds do not produce seed so no 5-MC analysis can be per- 
formed ) Upon transformation to the double haplold state, whether by induced or natural 
means, the shght loss of 5-MC m the DNA of these plants would probably be a reflection of 
still more rlbosomal DNA being ehmmated from the total AD genome Note, however, that 
the decrease of 5-MC 1s much less than that observed for the original ploldy of the diplold A 
and D genomes to the AD tetraplold state, 1 e an average of 4 6 mol 5-MC/l00 mol 
nucleotlde for the tetraplolds as opposed to an average addltlve value of 8 9 mol 5-MC/100 
mol nucleotlde for the A and D dlplold species I4 Thus, a very small amount of rlbosomal 
DNA IS probably lost during chromosomal doubling from the haplold to the double 
haplold state 

EXPERIMENTAL 
DNA was Isolated, purltied and analyzed for 5-MC from seed material m both the colchlcme and spon- 

taneously Induced double haplold lmes of hrrsutum and bat&a&se as described previously 6 The DNA from 
the correspondmg parental lmes was also analyzed m the same manner Dormant seed material was chosen 
because the 5-MC content of the Isolated DNA was less variable than that of the DNA obtamed from 
germmatmg seedlmgs (unpubhshed observations) The colchlcme and spontaneously Induced lmes of 
hrrsutum as well as the parental lmes (Deltapme 15) were obtamed from R Kohel of Texas A & M Um- 
verslty, College Statlon, Texas, whde those of barbdense (Plma S-l) were obtamed from E Turcotte of the 
USDA Experiment Statlon m Phoemx, Arizona 
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