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ABSTRACT

Secondary association was studied in Old World cottons comprising 18 cultures of Gossypiam
herbacenm and 13 of Gossypium arboreum. In G. herbaceum and G. arboreum, the frequency
of bivalent associations 2(3)+3(2)+1(1) at MI was 33.3% and 32.7%, respectively. It is
concluded that the basic chromosome number of the present Ol World cottons was 6, and
they are derivatives of secondary polyploidization of their ancestral types.
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Origin of diploid species of Gossypium as secondary polyploids has been,
postulated in the wild American Gossypium species [1, 2] and in New World
cultivated cottons [3], Jacob [4, 5] did karyotypic amalysis in G. arboreum, G.
herbaceum and G. stocksii, and arrived at the conclusion that the: basic chromosome
number of genus Gossypmm was 7. The present investigation aims at determining
the nature of secondary association in different varieties of cultivated Old World cottons.

MATERIALS AND METHODS

Thirty one cultures of Old World cottons were obtained from the ICAR project
on the commercial exploitation of hybrid vigour in desi cotton. Buds of 0.5 cm size
with the corolla tip slightly visible were fixed ir the fixative (propionic acid:
chloroform: alcohol, 1:2:3) between 2.00 and 2.30 P.M. Two to three drops of
saturated ferric chloride solution were added to 100 ml of fixative in order to
improve chromosomal staining. The buds were kept in the fixative for 24 h and
then transferred to 70%. alcohol. The anthers were smeared in 1% propionocarmine.

- The bivalent assucnatmns\at MI were observed in well spread out plates.

o
RESULTS AND -DISCUSSION

The most frequently observed bivalent associations in G. Ixerbacewn were
2(3)+3(2)+1(1) 2(3)+2(2)+3(1), and 3(3)+1(2)+2(1), which occurred with the
average frequency of 33.3, 22.0 and 19.9%, respectively (Table 1). In G. arboreum,
the bivalent associations 2(3)+3(2)+1(1), 2(3)+2(2)+3(1), 5(2)+3(1), 4(2)+5(1), and
3(3}+1(2)+2(1) were observed with the average- frequency of 32.8 18.0, 16.1 15.8
and 11.8%, respectively (Table 2).
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Table 1. Different types of secondary associations and their frequency at metaphase I in Gossypium
herbaceum cultures’

Type of association* Number of PMC scored in different cultures Average
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*Values in the parentheses indicate the number of bivalents and outside the bracket the number of groups.

Table 2. Different types of secondary associations and their frequency at metaphase I in Gossypium
arboireum coltures

Type of association - Nufber of PMC scored in different cultures Average
. frequncey
Lohit G27 824 853 860 875 1042 1187LD 124LD I32LD133LD 135 HD 11 (%)
4 +1§3§+1{2 + 1} - - 1 2 - - = I - = - = - 0.6
1{4}+1(3)+2(2)+2(1 —_— =2 = e e 1 - - 1 - 1 0.8
Q+3+3y . @ — — 1 2 - - = 1 1 1 - - - 09
4)+1(1 e e 1 - — 0.5
2)+3(1 6 10 9 1 7 § 8 1 9 6 T 8 6 16.1
2)+3(1 6 10 7 10 7T 12 38 w 6 & 7 6 6 15.8
1(4)+2(2)+5(1 e e e Y 1 1 0.6
2(3)+3(2)+1{1 20 15 18 10 2 1 19 122 15 16 17 19 15 328
23)+202)+3(1 10 10 9 6 9 8 9 § 10 10w 8 9 1 18.0
3)+1(2)+2(2 8 5 4 3 6 4 5 6 7 8 6 6 9 11.8
1(3)+4(2)+2(1 —_ - 1 2 - 2 1 1 2 1 i i 1 20
Total PMCs. 50 5 5 50 50 5 O S0 50 s 50 50 N

Note. Cf. Table 1.
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Fig. 1. Chromosomal associations at meiosis in Gossypium herbaceum (1) and G. arboreum (2).

Webber [6] and Stephens [7] postulated that the diploid Gossypium species
are polyploid derivatives of the ancestra] species. The basic chromosome number of
such species was speculated to be 6 [2, 8]. This was confirmed later [9, 10].

However Jacob [4, 5] based on karyotypic studies of G. arboreum, G. herbaceum
and G. stocksii concluded that the Old World diploid Gossypium species were
derived from ancestral species with 7 basic chromosome number.

In the present study. the association of 2(3)+3(2)+1(1) has been noticed (Fig.
{; Tables 1, 2) with the maximum frequency of 33.3 and 32.8% in the varieties of
G. herbaceum and G. arboreum, respectively, which indicates that the basic chromosome
number of the ancestral species was 6. Two species with n = 6 after hybridization
and subsequent chromosome doubling in such a way that two bivalents triplicated,
three bivalents duplicated, and one bivalent remained single, resulted in a gametic
number of 13 in the present diploid cottons.
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