CHROMOSOME NUMBERS IN SOME SPECIES
DICHANTHIUM
Willemet, AND
BOTHRIOCHLOA
O. Ktze.

OF

BY J. G. OKE
(Botany Section, College of Agriculture, Poona)
Received March 13, 1950
(Communicated by Professor L. S.S. Kumar, F.A.se.)

CYa'OLOmCAL examination of three species of Dichanthium, namely D. annulatum Stapf., D. caricosum A. Camus and D. nodosum Willem., and one species of Bothriochloa, namely B. intermedia (Br.) A. Camus, was undertaken
with a view to determine the meiotic and somatic chremoseme numbers
in these species and to compare with the findings of earlier workers. This
information is of basic importance for carrying out any work on the improvement of grasses for their fodder value.
PREVIOUS WORK

Karper and Chisholm (1936) found 20 bivalents at diakinesis in the
pollen mother-cells of D. annulatum. Janaki Ammal (1945) confirmed this
number (Unpublished). Krishnaswamy (1939) has determined 40 as the
somatic chromosome number in D. anmdatum and 50 in D. caricosum. The
chromosome number as determined by Krishnaswamy (1939) has been
questioned by Janaki Ammal (1945). In B. intermedia, Avdulov (1931) found
60 somatic chromosomes.
MATERIAL AND METHOD

The material obtained locally and from other places (vide Table I) was
used for the determination of chromosome numbers. Fixing of root-tips
was done from June to October as from November onwards the culms produced few and very thin roots. As the usual methods of preparing roottips for chromosome counts proved unsatisfactory because of the relative
length and tendency for overlapping of the somatic chromosomes, Hill and
Myers (1945) method of cold treatment was employed with suitable modifications. Exposure of roots to 8~ C. for 24 hours resulted in satisfactory contraction of the chromosomes which was necessary for precision in making counts
from metaphase plates. After fixing for 24 hours, root-tips Were washed
in distilled water and placed in 50~ alcohol for one hour. They were then
passed through alcohol series to paraffin as suggested by Randolph (1935).
Sections were cut at 10t~ and stained in Iodine-gentian violet.
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Acctocarmine smears were prepared for the purpose of mciotic chromo.
some counts. Extremely few plates showed polar views due to the fact that
the P.M.C.'s were more long than broad.
OBSERVATIONS

The chromosome numbers of the different species examined are tabulated
in Table I.
TABLE I

Chromosome number of some species of Dichanthium and Bothriochloa
Chromosome Numbers
SpeCies & type

l). ansulatum
(a) Bushy
(b) Spreading
D. annulatum

Meiotic

Somatic

Poona
Poona

20
20

Nagpur

..

40
40
40
40

Cawnpur
Surat
Ahmedabad

PJ

D. r
tJ

Remarks

Place

Vide Figs. I, 2 & 9

Vide Figs. 3, 4 &
2O

4O

Bailhongal
Jalgaon
Poona

20
20
20

40
40
4O

Poona
Poona

20

10

(Jaska)
vt

D, ffodo$ura
~t

Vide Fig. 5

B. intermcdia

(a)

Large

(b) Small

9 "

~

60

40

Vide ICtg. ?
Vide Figs. 8 & 6

All the plants of D. annulatum from various localities showed the meiotic
and somatic chromosome numbers of 20 and 40 respectively. This confirms
the observations of the previous workers and there appears to be no polyploidy.
The meiotic and somatic numbers observed in D. caricosum collected
from various localities were 20 and 40 respectively. This somatic humber
differs from that reported by Krishnaswamy (1939). The clarity of the
preparations in the present study leaves no doubt as to the correctness o f
the number reported here. The shape and size of the somatic chromosomes
in D. annulatum and D. caricosum are very similar.
Plants with 40 and 60 as their somatic chromosome numbers were
observed in B. intermedia. Plants having 60 chromosomes were nearly one
and half times as large as the plants with 40 somatic chromosomes. The
comparative data with reference to the two chromosome types are given
below.
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TABL~ II

Comparative data in respect of the characters of 40 and 60 chromosome types
of B. intermedia
Set.
No.

8
9
l0
11
12
13
14

I
] 40 Chromo] sometype

Characters

Average height
Average spread
Average number of seeds per panicle,
under open pollination
Average number of seeds per panicle,
under paper bag
Average length of the third leaf from
the base of the panicle
bverage breadth of tae third leaf from
the base of the panicle
Dry weight of 20 leaves (per plant)
consi.~ting of 3rd leaves from the base
of each panicle
Length of nodal hairs at first nod~
from top
Average length of main rachis
Avera~.e length of peduncle from base
of panicle to first node
Average length of first spike from the
base of panicle
Average breadth of the first spike from
the base of panicle
Number of plants obtained by sowing
100 seeds
Date of harvest for hay

77 cm.
102 cm.

60 chromosome type
110 cm.
145 cm.

103.9

18.8

85.6

15.6

12.12 cm.

18.14 cm.

0.45 cm.

0.60 cm.

0.40 l~m.
0.88 cms.

0.95 gin.
0.13 cm.

2.79 cm.

3.85 era.

21.87 cm.

28.51 era.

5.7 cm.

6.8 era.

0.11 cm.

0.13 cm.

20
December

13
February

The size of the chromosomes in the 60 chromosome type is smaller
than that in the 40 chromosome type. This agrees with Avdulov's (1931)
observation that chromosome size decreases with increase in polyploidy.
In D. nodosum Willem., the somatic chromesome number observed
was 40. This number is being reported for the first time.
SUMMARY

1. Cytological examination of D. annulatum, D. caricosum, D. nodosum
and B. intermedia was undertaken.
2. Meiotic and somatic chromosome numbers observed namely n = 20
and 2n----40 in D. annulatum are in confirmation with the observations of
the previous workers.
3. Meiotic and somatic chromosome numbers in D. caricosum have
been observed as 20 and 40 respectively for the first time as the somatic
number reported by Krishnaswamy (1939) does not agree with the number
reported here.
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4. The somatic chromosome number in D. nodosum is 2n = 40. This
is being reported for the first time.
5. No polyploidy was observed in the forms of the three species of
Dichanthium studied.
6. In B. intermedia 40 chromosome type is being reported for the first
time and the existence of 60 chromosome type is confirmed.
7. The existence of polyploidy has been observed in B. intermedia and
the increase in chromosome number is associated with the increase in size
and other characters.
The author is greatly indebted to Professor L. S. S. Kumar, for his
guidance and encouragement during the course of this work.
REFERENCES
1. Avdulov, N . P .
..
2. Darlington, C. D. and
Janaki Ammal
3. Hill, H. D. and Myers, W. M . . .

4. Karper, R. E. and
Chisholm, A. T.
5. Krishnaswamy, N.
6. Randolph, L. F.

Bull. Appl. Bet. Genet. etc., Suppl., 1931, 43 & 44.
Clwomosome Atlas o f Cultivated Plauts, George Allen
and Unwin Ltd. London, 1945, 327-28.
" A schedule including cold treatment to facilitate
somatic chromosome counts in certain forage
grasses," Stain Techno, 1945, 20, 89-92.
"Chromosome numbee in Sorghum," Amer. dour.
Bet., 1936, 23, 369-74 illus.
"Untersuchungen zur Cytologie und Systematik der
Gramineen," Beik. Bet. Zbl., 1939, 60, I.
" A new fixing fluid and a revised schedule for the
paraffin method in plant cytology," Stain ~Techno,
1935, 10, 95-96.

EXPLANATION OF FIGURES
(A) Phot,Jgraphs o f Camera lucida drawings reduced by 1/10ths
FIe. 2. Somatic metaphasr of D. annulatum. 2n ----40, Magnification
Fie. 4. Somatic metaphase of D. caricosum. 2n m 40, Magnification
FIe. 5. Somatic metaph~se of D. nodosum. 2n = 40, Magnification
Fie. 7~ Somat;.c metaphase of B. intermedia. 2n = 60, Magnification
FIe. 8. Somatic metaphase of B. intermea~a. 2n = 40, Magnification
FIe. 9. Meiotic metaphase of D. annulatu'm, n = 20, Magnification
Fie. I0. Meiotic metaphase o f D. caricosum, n = 20, Magnification
(B) Photomicrographs,
FIe. 1. Somatic metaphase of D. annulatum. 2n = 40, Magnification
FIe. 3. Somatic metaphase of D. caricosum. 2n = 40, Magnification
(C) Photograph o f Bothriochloa intermedia.
Fie. 6. Bothriochloa intermedia, 40 and 60 chromosome types.
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