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ACRYLAMIDE GEL ELECTROPHORESIS ANALYSIS OF GENUS GOSSYPIUM 

Frank R. R. Katterman, Associate Professor 

Tris-glycine buffer soluble proteins from dormant seeds of wild and 
cultivated species and varieties within the six genome groups of Gossypium 
were subjected to acrylamide gel electrophoretic analysis. Each genome 
exhibited its own banding patterns. The overall similarity in patterns of 
major bands.shown by varieties of :he AI.and A2 genome indicated their 
close relat~onships. Except for mLnor dLfferences, the B genome species 
had very closely related banding patterns. Band variations were greatest 
between more distantly related species than closely related species 
within the C and E genomes. Q. longicalVXI formerly considered a species 
within the E genome, showed a banding pattern distinct fram that of the 
other species of the E genome indicating that it should be placed in a 
new genome, F. The D genome possessed a greater degree of species 
variation than any of bhe other genomes. Species closely related genetically 
within the D genome, however, contained more similar banding patterns. 

Four genoroes are represented in Africa which indicates that this 
continent is the center of origin. On the basis of the banding patterns, 
africanum (AI) contains the simplest pattern of all the genomes. Those 
genome species located away from the center of origin show an increase 
in complexity of banding patterns. 

Genomes similar to Al and D5 were indicated by superimposed comparisons 
(alignment of diploid parentals side by side, and synthetic mixtures of 
the diploid parentals) to be the most likely ancestors of the natural 
allotetraploids. 

To elucidate the ancestral fonns of the allotetraploids of Gossypium, 
the theory of diploidization (duplicated gene lOCi becoming monomeric in 
function) is proposed to explain acrylamide gel electrophoretic results. The 
analysis involved comparison of seed proteins and esterases to their parentals 
and synthetic mixtures of the parentals. The natural allotetraploids Q. 
tomentosum 2 (AD)3 genome and Q. barbadense 2(AD)2 produced protein and 
esterase banding patterns which compared closely to Q. herbaceum (Al ) 
and Q. raimondii (D5)' respectively, and to the portions of bands wliich 
the parentals contributed to the synthetic mixture (AI+D5)' Q. hirsutum 
2(AD)1 coincided closely to the synthetic mixture of the parentals. Upon 
comparison of these patterns to those of synthetic allotetraploids recently 
produced, which coincided almost identically to the synthetic mixtures of 
their parentals, it was noted that a great deal of genetic divergence had 
occurred in the three natural allotetraploids. The results indicate that 
species specific genetic system8 are developing Within the synthetic 
allotetraploids and are present in the natural allotetraploids. The 
presence of two genomes allows one genome, specific ~nes, or specific 
regulative systems to mutate (diploidization) while the homeologous 
duplicated segments continue to produce the needed materia's for development. 
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Examination of seed samples of Goasypium thurberi by means of 
acrylamide gel electrophoresis was undertaken to detect the presence 
of molecular polymorphism in nonspecific esterases. Although little 
morphological variation is observed within and between populations of 
this species, six different nonspecific seed esterase zymograms were 
demonstrated suggesting that high molecular polymorphism is present. 
Studies uSing urea indicated that the specific isozyme patterns did 
not Tesult from secondary alterations in structures of polypeptide 
species during extraction and therefore are not is!!!!2 artifacts. 

*************** 

HEXAPLOID COTTON 

H. MUramoto, Associate Plant Breeder 

Hexaploid cotton plants (2n=6x=78) were made by hybridizing an 
Australian wild cotton G. sturtianum (2n=2x=26) with American cultivated 
cottons G. hirsutum (2n=4x=52) and doubling the chromosome number of the 
sterile hybrid with colchicine. The first hybrids were made with Acala 
44-10-1, and Hopicala as the Q. hirsutum parent, but since then hybrids 
made by using Del Cerro and DPL-Super Okra-leaf have been added to the 
hexaploid population. 

Selection in the hexaploid cotton population continued in 1969 with 
emphasis on fertility. Fertility has been constantly improving. and 
several productive plants have been selected. There are same evidences 
of photoperiodic response still present in the population, but early and 
day neutral lines have been isolated. 

Several plantings of hexaploid cotton have been made in fields 
heavily infested with Phxmatotrichum omnivorum to test the diffused type 
of root system against this root rot disease ors-nlam. The test at the 
Mesa field station l showed very dramatically the results of this type of 
root system to the Phymatotrichum organism. We have pictorial evidence 
Which shows the check rows dead from root rot, and brown in color; and the 
hexaploid cottons in adjacent rows, green and alive. There were similar 
results at the Marana farm. Further tests in cooperation with the Plant 
Pathology Department are planned for 1970. . 

Mlcrospinning s~ples of the hexaploid cotton harvested in 1968 were 
sent to Knoxville 2 Tennessee. The test showed the hexaploid cottons did 
not spin as well compared to the 1967 samples. The 1969 samples will be 
sent to Knoxville for Mlcrospinning tests. 
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