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The family Balsaminaceae includes 600 species, distributed among 4 genera 

present in 4 centres viz., North America, Africa, Asia and Europe (Willis 1973).
 Previous cytological studies with special reference to karyotaxonomy of this family 

are fragmentary, as far as the South Indian taxa are concerned. Already there are 
a few published reports of karyotypes of the members of this family (Khoshoo 1957, 
Krishnaswamy et al. 1969, Chatterjee and Sharma 1970). Currently Bhaskar 
and Razi (1974) reported only some new chromosomal counts in 8 South Indian 
species of Impatiens. Recently Bhaskar (1976), Gadella (1977), Rao (1978), 
Love (1982), Zinov'eva et al. (1982) and Gadella (1982) noted only the haploid and 
diploid number of the chromosomes. Therefore, an attempt has been made in this 

present investigation to study the cytological aspects with special reference to karyo-
taxonomical relationship among 14 taxa including a variety of Impatiens.

Materials and methods

The plants were collected from different localities of South Indian plains and 
hill stations. The identification of plants were verified with the help of the Botani-
cal Survey of India, Coimbatore. Healthy root tips were pretreated in 0.002M 
hydroxyquinoline kept at 4°C for 3 hours. After thorough washing, the root tips 
were fixed in 1: 3 acetic ethanol for a period of 24 hours. Then, they were squashed 
following Marimuthu and Subramaniam's (1960) iron alum haematoxylin squash 
method. Important plates were drawn with Abbe's Camera lucida and photo-

graphed. The measurements of chromosomes were made from the drawn figures 
with the help of ocular micrometer, under oil immersion lens with a magnification of 
x 1125. Long arm, short arm and satellites were measured separately and the 
results were tabulated.

Observations

The chromosomes of the members of the family Balsaminaceae are generally 
short. Based on the length, the chromosomes are grouped into short, medium 
and long types (Battaglia 1955). Under each of these groups, the following cate-

gories of chromosomes have been recognized.
Long (more than 5.0,um)

Type A Chromosomes with submedian centromere and satellites on the 
short arm or long arm.
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Type B Chromosomes with median centromere and satellites

Type C Chromosomes with submedian centromere

Type D Chromosomes with median centromere

Type E Chromosomes with subterminal centromere
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Figs. 1-28. 1-14: Photomicrographs of mitotic metaphase plates. 1, Hydrocera triflora, 2n=16. 
2, Impatiens balsamina, 2n=14. 3, 1. balsamina (var. arcuata), 2n=44. 4, I. clavicornu, 2n=14. 
5, I, cuspidata, 2n=14. 6, 1. hensloviana, 2n=16. 7, I. holstii, 2n=16. 8, 1. latifolia, 2n=6. 
9, I. leschenaultii, 2n=6. 10, IL maculata, 2n=20. 11, I. orchioides, 2n=18. 12, I. phoenicea, 
2n=16. 13, I. sultani, 2n=16. 14, I. tenella, 2n=16. 15-28: Camera lucida drawings of mitotic 
plates. 15. Hydrocera triflora, 2n=16. 16, Impatiens balsamina, 2n=14. 17, I. balsamina (var. 
arcuata), 2n=44. 18, I. clavicornu, 2n=14. 19, I. cuspidata, 2n=14. 20, I. hensloviana, 2n=16. 
21, I. holstii, 2n=16. 22, I. latifolia, 2n=6. 23, I. leschenaultii, 2n=6. 24, I. maculata, 2n=20. 
25, I. orchioides, 2n=18. 26, I. phoenicea, 2n=16. 27, I. sultani, 2n=16. 28, I. tenella, 2n=16.

Medium (3.0-5.0ƒÊm)

Type F Chromosomes with submedian centromere and satellites on the

 short arm or long arm
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Table 1.
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Table 1. (continued)

Type G Chromosomes with median centromere and satellites

Type H Chromosomes with submedian centromere

Type I Chromosomes with median centromere

Type J Chromosomes with subterminal centromere

 Short (less than 3.0ƒÊm)

Type K Chromosomes with submedian centromere and satellites on the short
 arm or long arm

Type L Chromosomes with median centromere and satellites
Type M Chromosomes with submedian centromere
Type N Chromosomes with median centromere
Type O Chromosomes with subterminal centromere
In the following tables (Tables 1 and 2) the details of chromosome measure

ments are given.
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Table 2.

Fig. 43. Histogram showing the absolute chromosome lengths of the various taxa
 of Balsaminaceae.

Karyotype analyses of various taxa studied are shown in Figs. 1 to 28. 
Idiograms showing the diagramatic representation of the keryotype analyses are 
shown in Figs. 29 to 42. Based on the absolute length of chromosomes, histogram 
has been drawn to see the comparative length of haploid chromosome complements 

of each taxa (Fig. 43).

Figs. 29-42. Idiograms prepared from mitotic metaphases: 29, Hydrocera triflora. 30, Impatiens
 balsamina. 31. I. balsamina (var. arcuata). 32. I. clavicornu. 33. I. cuspidata. 34,I hensloviana. 

35, IL holstii. 36, I. latifolia. 37, I. leschenaulti. 38, I. maculata. 39, I. orchioides. 40, I.
phoenicea. 41, I. sultani. 42, I. tenella.



114 T. Govindarajan and D. Subramanian Cytologia 51

Discussion

The chromosome number of 14 taxa including one variety, belonging to 2 

genera determined in the present study are listed in Table 3. The chromosome 
number ranges from 2n=6 to 44. Among the 14 taxa studied, first report of chro
mosome numbers are listed for 4 taxa, namely Impatiens balsamina (var. arcuata), I. 
hensloviana, I. orchioides and I. phoenicea and in the rest of the taxa, the present 
reports of chromosome numbers confirms the earlier reports (Schurhoff 1931, 
Warburg 1938, Rao 1972, 1973).

The Balsaminaceae shows a wide range of basic numbers from 6 to 20 (Fedorov 
1974), but in the present study it is 3 to 22. The known gametic chromosome 
numbers are n=6, 7, 8, 9, 10, 11, 13 and 17 as well as their multiples (Chatterjee 
and Sharma 1970). They suggest x=7 to be the basic number. Jones and Smith 

(1964) also suggested the same basic number (x=7) for the genus Impatiens. But 
in the present investigation the commonest basic number in the family is x=8, as 
revealed by 14 taxa, 6 of which consist of 8 as its haploid number. The haploid 
number 8 may be considered as the original basic number of this family, from 
which the other haploid chromosome numbers, high or low, might have been 
derived. Evolution of aneuploid series (x=7, 9 and 10) from the basic number 8, 
followed by polyploidy might well have given rise to the wide range of basic numbers 
now observed in this family. A common method of chromosome decrease is 
through unequal translocation between chromosomes (Stebbins 1950). This has 
been reported in the genus Crepis, in which the main course of chromosome change 
is a progressive decrease in basic number from 6 to 3. In the case of Impatiens also

Table 3. Summarized karyomorphological features of the taxa investigated here

1. Chromosome number (2n), 2. Chromosome size, range in ƒÊm, 3. Number of 

chromosomes with satellite, 4. Number of chromosomes with submedian centromere, 

5. Number of chromosomes with median centromere, 6. Number of chromosomes with 

subterminal centromere, 7. Absolute chromosome length, 8. Average chromosome length, 

9. TF



1986 Karyotaxonomy of South Indian Balsaminaceae 115

a basic number of n=8 might have got reduced to n=7 , n=6 and eventually to 
n=3 by a series of unequal translocations involving concurrent loss of inert hetero

chromatin parts of the chromosomes.

The next highest number in this family is n=7 (3 out of 14 taxa) which might 

have been derived from n=8. It is therefore, possible that 7, 9 and 10 represent 
secondary basic numbers which might have been derived from aneuploidy or eu

ploidy. The formation of an aneuploid series prior to polyploidy is indicated by 
Impatiens balsamina (2n=14), I. clavicornu (2n=14), I. cuspidata (2n=14), Hydro
cera triflora (2n=16), I. hensloviana (2n=16), I. holstii (2n=16), I. phoenicea (2n=
16), I. sultani (2n=16), L tenella (2n=16), I. orchioides (2n=18) and I. maculata 

(2n=20). The formation of an euploid series is represented by Impatiens latifolia 
(2n=6), IL leschenaultii (2n=6) and I. balsamina (var. arcuata) (2n=44).

From the foregoing studies on the somatic chromosomes of South Indian 
species of Balsaminaceae, it would be clear that the longer chromosomes (above 
5 ,um) have been noticed in Impatiens latifolia, I. leschenaultii and I. sultani. In 
the other species investigated in the present study, most of the chromosomes are 
short sized and some of them medium sized (Table 2). In Impatiens balsamina 

(var. arcuata) the diploid number of chromosomes has been found to be 44 while 
the lowest number in I. latifolia and I. leschenaultii whereas 6 chromosomes are 

present in the sporophytic cells. The maximum absolute chromosome length is 
present in Impatiens balsamina (var. arcuata) while the minimum length in I. cuspi
data. The maximum average chromosome length has been observed in Impatiens 
leschenaultii while the minimum length in I. orchioides. The maximum TF% is 

present in I, tenella while the minimum in I. latifolia (Table 3).
In all the taxa studied the chromosomes with symmetrical karyotypes have 

exceeded in number, when compared to the chromosomes with asymmetrical karyo
types. Babcock et al. (1937) found that primitive species of Crepidinae have many 
chromosomes nearly equal in size with median centromeres and that with advancing 
evolution, the chromosomes become unequal size with subterminal centromeres. 
The chromosomes are more or less equal in size in the present investigation. The 

secondary constricted chromosomes are present in most of the taxa. The sub
medianly and medianly constricted chromosomes are more in number in each 
species. The subterminaly constricted chromosomes are lesser in number in most 
of the taxa (Table 3). Therefore, symmetrical karyotypes have been observed in 
all the taxa studied, showing the primitive character.

Besides the numerical variations discussed above, the karyotype in the species 
of Balsaminaceae also indicated the variations in chromosome size and nuclear 
DNA content in evolution. In a few taxa having the same chromosome number, 

variations in the chromosome size indicate loss or gain of nuclear DNA in the 
course of evolution. For example, Impatiens latifolia and I. leschenaultii have the 
same chromosome numbers, that is, 2n=6, but show differences in the size of 
chromosomes (Figs. 36, 37 and Table 3). Besides there is considerable variation 
in absolute length of chromosomes of the above mentioned species with the same 
chromosomes (Fig. 43).

Therefore, it may be inferred that the karyotype alterations of chromosomes
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should have important role in speciation together with euploidy and aneuploidy 

already discussed.

Summary

Cytological studies with special reference to karyotaxonomy have been made 

in 14 taxa. First record of chromosome numbers has been made in 4 species and 

in the rest of the taxa studied, the present report confirms the earlier observations. 

The chromosome numbers determined in the present study range from 2n=6 to 

2n=44. The karyotype analyses show that each taxa has a distinct karyotype of 

chromosomes. Even the closely related species of a genus with same chromosome 

number have distinct karyotype of chromosomes indicating the karyotype altera

tions of chromosomes playing important role in speciation.
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