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In an earlier communication (Gupta 1969), results of cytological investiga-
tions in 21 taxa belonging to 16 genera and 17 species from the family Compositae
were reported. These studies were continued at Gorakhpur (Eastern Uttar Pradesh).
However, since July, 1969, when the senior author moved to Meerut, these studies
were extended to the Compositae of this region (Western Uttar Pradesh). Both
wild and cultivated taxa were studied. As earlier pointed out (Gupta 1969), the
only comprehensive study on Indian Compositae was undertaken by Mehra and
his co-workers (Mehra er al. 1965). No extensive cytological survey of the Com-
positae of this vast province of Uttar Pradesh was ever undertaken. Our work,
of which this paper is a part, is aimed to collect cytological information about
the Compositae of this province. The present report, therefore, is a supplement
to the earlier communication. Results of 33 collections belonging to 28 species
from ten different tribes of the family Compositae are reported in this paper.

Material and methods

Flower buds were collected from the fields, from public parks or from the
gardens at institutions and residences. The buds were fixed in Carnoy’s fluid
(6:3:1). Fixation was always done in the forenoon. Squash preparations
were made from anthers and meiosis was studied in temporary preparations. The
temporary preparations could be retained by adding a drop of a mixture of gly-
cerine and 459 acetic acid (1: 10) through the edge of the cover glass. Camera
lucida drawings were made from the temporary preparations. Wherever pos-
sible, slides were made permanent following schedule earlier outlined by Gupta
and Srivastava (1969).

Identifications were mainly done by Dr. V. Singh, Meerut College, Meerut.
Voucher specimens were retained in the personal collection of the senior author
at Meerut University. The tribes, genera and species were arranged in an alpha-
betic order for the sake of convenience. In earlier report (Gupta 1969), Hooker’s
Flora of British India (Vol. 3, 1883) was followed. However, this was not con-
venient for those having no training in taxonomy.

Retsults and discussion

The gametic chromosome number as worked out at meiosis are listed in Table
1and2  Lecturers at D. College, Meerut and at M.M.H. College, Ghaziabad respectively.
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1. Results of only those collections, which showed relatively irregular meiosis,
are presented in Table 2. The morphological variations among different cyto-
types are presented in Table 3. For the purpose of morphology, data on stomata
and flowers only could be presented, since only few plants in the form of herbarium
specimens were available for study.

The observations and discussion which follow will be restricted to only those
species which either gave new chromosome counts or else exhibited other interest-
ing features. Of the 33 collections belonging to 28 species, there were only 14
collections from 13 species which had this feature, and only these will be described
in detail. The remaining collections confirmed the earlier reports and the infor-
mation regarding these can be found in Table 1.

The Table 1 suggested that there was considerable numerical diversity in
the chromosome numbers in this family. In order to explain numerical diversity
in this family both at the diploid and the polyploid levels, two view points are
available. While Stebbins (1966) assumed parallel polyploidy from diploids and
the lower polyploids with different base numbers, Raven and Khyos (1965) sug-
gested dysploid changes at the same ploidy level. Ehrendorfer er al. (1968) dis-
cussed new and important evidence in favour of the former view point. They
also discussed the possibility of x=7 as the only primitive base number in Angio-
sperms. They believed that the descending dysploidy would be more common
both at the diploid and the polyploid levels. This is understandable from the
cytogenetical view point also, because reduction in chromosome number can be
brought about by translocations etc., while increase in chromosome number
would require fragmentation of the existing chromosomes particularly through the
misdivision of the centromere. Keeping these criteria in mind, the numerical di-
versity will be discussed in the following discussion.

Abarboa ramosa

Abarboa ramosa, also known as Volutarella divaricata was found as a weed,
common during the later part of winter season. Under the name V. divaricata,
Mehra et al. (1969) gave two chromosome counts viz. n—8 and n=14. The present
material collected from Meerut showed formation of 18 bivalents at metaphase 1
(Fig. 1). This added another chromosome number and another base number
for this species and the genus. If x=7 was the original base number, x=8 and
x=9 could be derived by ascending dysploidy.

Blumea laciniata

Blumea laciniata, was earlier studied for the first time by Gupta (1969). He
studied the material collected from Gorakhpur and gave a chromasome count of
n=10. In the present study the material was collected from Meerut. At meiosis,
nine bivalents were observed (Fig. 2). This represented a new chromosome count
and a new base number for the species and the genus. Earlier reports on this genus
included n=11 for B. lacera (Mehra et al. 1965) and B. membranacea (Mehra et al.
1965). However, reports of 2n=11 for B. lacera (Gupta 1969) and n=10 and n=9
for B. laciniata (Gupta 1969 and the present report) suggested that there may be



583

Further Cytological Investigations in Indian Compositae

1972

6961 ‘®IdND /961 “ANS 96T v 12 RIS 6
9ISy Tenday 6 6
€561 1D 12 SUIQQANG,, 81 1434 Iensoy 6 6 SSY Synvolpnu Y =
xajpf vavunvy
SBILIOYIID)
oLT 1emsay 6 6 *$897] vhuuv voayjoydiouirq
6961 ‘e3dnD I696[ v 12 BIYON 91
9961 M@E.O PUE [3SNON
BZ961 ‘TewWy Dyeuef {[p61 ‘OIPPIM« [43
“BOEGT ‘TPOTIN 4 8¢ oLy Ten3oy 91 8 "1 syvurYffo ojnpuajn)
ELS ey
8661 ‘eIemizny {6161 ‘USISWIOH, 1729 13744 Iemsoy LT 6 ] SISUILDUOG UHOLISLIT
$961 v 42 BIUSIN LT
Sy6] usuuy 9L
SY61 ‘usuuy 99
Bg9GI /v 12 BAOUESNIBYD) 9¢
7961 ‘H1011BYD ‘SH6T ‘Usuuy, 81 L6T Tengoy 6 6 1 snjjauy 421sp
QBARISY
$961 “1v 72 BIYIN 0T o1 [8%% Iengoy 01 or ‘eM va1aydsiuay vjnio)
2961 “v 12 JouIny, 6
QZS6I “YOLIMOJ 4 ‘BISE] ‘SullIeH 81 rd34 Jendairy 6 6 *S10d wintuoypvd wnudyunsdiy)
6961 “e3dnn 6 ] DJJPULOUDYD DIIDILIDIN =
9961 “m_:m&_vm
pue eg[[Ppen 9961 ‘Jysardwe T ur xig ‘g6l
‘9AQ] PUBJAQT, SE6] “BIRMIMY PUR IBWOIOUNYS,, 81 692 Ie|nday 6 6 T WHIADUO040 wnuayupsday)
JrdprYIUY
ug u . sIsorauwr
:wnnu Jo u X exe],
s110da1 sSnojAdIg amjyeN
9e)1sodwod UBIPU] SWOS Ul SI9QUINU SWOSOWOIY) [ 9[qeL



Cytologia 37

P. K. Gupta, D. K. Agarwal and A. K. Srivastava

584

6961 ‘e1dnp) g96] ‘UeA[0)
6961 1 pue JouUm[, ‘$96[ ‘SUIy pue Jounj, oI
. . 9961 ‘AOATEH :LY6T “CINN« or
8961 ‘DSH ‘Bi96T ‘N0 (9161 ‘BMENIYSL, 114 iy Tengey oI oI 1 $aprozduod winipasy
seauojednyg
S961 “Iv 32 BIOIN LT
SP61 ‘Broquaryy, 123 18% remgoy 81 6 ‘WYOH SISUAID SHOIU) =
QOIg 2SUIAID WNISALD)
S961 /v 12 BIQON <l
L961 ‘ewieyg pue A3 0T
98961 ‘uefo], {/96] ‘Bwreys pue Ao
{7961 “oBSSIO pue Jdydoumy) /66l ‘}eoydourn)
{9S61 ‘9AQT PUB AQ T4y -SE6T YOSHIT« 124 $8¢ Ie[nday [4! 9 T Smuvdd a0mo1U)
0L61 ‘®1dnD) pue BARJSBALIS (6961 “/v 12 BIYIN 48
88961 ‘UBlUO], {1S6T “OIOYSIY 4 T IS Jemn3any 41 9 qQa1g PYIUDIAXO SMUDYLID)
§961 “Iv 12 RIYSIN 8
S961 “Iv 12 BIPIN 14! LSy Tengoy 81 6 YUy vIvOLDAIp Dfj240iN]0f =
(qxoY) vsouivi voqivqy
araIMuA)
B8961 ‘S9UO( 18961 NSH /961
‘A19YS (6961 “Ip 12 RIYSN ‘€96 “Jv 12 Sueny) 8 vopuodof s1dad)) =
LEGT P 12 Yo00qed « 9l (42 Igngoy 6 6 "D vouodof visunog
8961 ‘UBSI[INIA pUE IO[AB],
L96T ‘S[quey] pue WeAusweiqng ‘ep96] ‘Mo 6
. 8961 ‘ueln) mooﬂ ‘sInydiry] pue e[[openH
16961 “1v 2 BTN - B1961 usoM 18S61 ‘BYOISIN
LS6T “UESIMN €SET P 12 SUIGQAS, 81 8Ly Tengay 6 6 ITH (1) 42dsv snyouog
"S961 “Iv 12 BIYSN ‘BE9GT ‘TI6T ‘BSIOS 6
. .nhmmf.‘c_:a 9
. . . 896] "UBLINY .BR96] 08y Te[n3ay 6 6
BL96] €961 siydijy pue BIPPPED - LS6T ‘uedIn 6LY Ie[ndsy 6 6
1961 "9S61 "2AQT PUR 2A0T 4 Km.m_ 9S61 “1D 12 BA[Vsex | S Ly Te[ngay 81 6
S961 17 12 BIYIN ‘BEYET ‘T96] “BSIOS 81 LY Tengoy 91 91 1 SIsuUdAID Snyouos'
ug u . s1soraw
M: Jo u X exe],
s110da1 snoraalg e aInjeN
(penunuo)) [ 9JqeL



585

in Indian Compositae

10ns 1n

Further Cytological Investigat

1972

*(S90URI9Ja1 335)

G961 “I0 12 BIYSIN  WIOX] 44

“UOPUOT “PY] UIMU() % USIY . SIUD]d Sulisnol] o sopiy autosouolyD,—<s61 ‘d'V OAA PUe "D ‘UojBuljIeq :WOLT 4

0961 ‘uasie|

$961 “Iv 12 BIYON

8961 ‘NSH 796] ‘ourry

8961 ‘ewureyS pur df1apey)

16961 [ J2 BIYDIN (p961 < pPue JoUINL
8961 “eULIRUS
pue 2a(10)1e4)) (9961 ASATEH ‘BYY6T ‘UIMPIBH
8961 ‘S961 ‘7961 ‘ouery

6961 ‘erdnn
896 ‘eureyS pue 22{19138YD)
8961 ‘eurreys pue dal1a)ey)d
8961 “'Iv 12 BAOUESNRYD) {[p6] ‘IBIOIBUOL

6961 ‘e3dnD

$961 “12 12 BIYIN

BIEE] ‘QOUIMBT,

€961 "L PUE [[omoY

8961 ‘MY *§961 “[¥ 12 BIUSIN
q9¢61 ‘eInidng,

(3x31 995) 6961 ‘B1dnD

{0961 ‘rouang,
PEGT ‘UIPO

$961 “Iv 12 BIYON

8961 “ereMiznf

1961 “ZIOF ‘8S6T “IOUMOL ‘6661 “IoISAdx
S961 110 12 BIRON

1961 ‘ZIOg ‘8S6T “IOUMOL {6€61 ISAd4

0l
174

¢4
:14

9

124

9T

14

144

0t
(111
ol

¢

ST

(4}

ol

(4}

It
(4}

0l
£l

124

(4}

08t
0ze

69v

16¥
ISL

96T

LLT
06T

[4:14

X474
88C

Iz

SLT

Iemsayy
xe[nsay

Temn3ayy

I1em3sy
Jensoy

Ienday
remday

Iemdoy
Ie[ngalry

Jem3ay

1e[nday
Tensoy

Iensoy

Iemsay

o€
(U}

4}
Ll

[4)
t

q1
+21

0l
IT

¥

ot
0l

4!
Ll

4}

0l
il

1!

D Smuanid 01U
[ s2j28p1 sidajouns)

D prjofiyouos vy
QBIUOIOUIS

DPIM Wnipa3ov4q wnsCayola g

" vIvIUIID] DaUN]T
aesmuy

YUy SHDIUl] DIUULZ

saproyuvyjay S

"A®D) SIIqLDA DY

‘ABD) smppuurdiq SOuso)
HpUOWUINIp ") =
ayelq sivsvq s1sd0a.40D)
seayuelPH

] vymivd s21230]

] D10243 $23250
QBAUSPH



586 P. K. Gupta, D. K. Agarwal and A. K. Srivastava Cytologia 37

several base numbers in this genus.
This was an interesting case of dysploidy in a single species. However, it
was difficult to speculate about the original base number. Nevertheless, since x=9
was one of the most common

by  { base numbers in Compositae,

3 ‘:“ “.“\\ “\‘, ‘ “ this could be a case of ascend-
\ ing dysploidy (9—10—11).
‘ These three base numbers
-“ could be the primary base

‘ \ 2 numbers or could be the
é secondarily derived ones. If

S
\Q\ o',.-.‘ 0 . 4 the whole of Compositae (or
O \\*ﬁ ‘ Angiosperms) were to have a
’;ﬂe ’ single base number originally,
.p fa‘ these three base numbers in
- g this genus have to be derived
ones. FEhrendorfer et al
\' & 3 o ’° ‘ 5 (1968) thought that perhaps
-~ x=7 was the original base

Figs: 1-5 1, Abarboa ramosa,' ment?phase'l showfng number in primitive Angio-
18 bivalents. 2, Blumea laciniata, diakinesis showing m If it i 7 d
9 bivalents. 3, Cirsium arvense, metaphase I showing Sper S.' l 15 80, cou

14 bivalents, and 2 quadrivalents (IV). 4, 5, Coreopsis have given rise to 6 and 5 by

basalis; 4, collection no. 423, diakinesis showing 10 descending dysploidy. Base
bivalents. 5, collection no. 288 diakinesis showing 11 number 5 could then give rise
bivalents. to 10 by simple doubling

and to 11 by combination with 6. The base number 9 could be derived from 10
directly or from 5 and 4. Such a line of evolution had support from the report
of 2n=11 for B. lacera (Gupta 1969).

Carthamus oxyacantha

This was found as a weed in the cultivated fields after wheat was harvested.
Material collected from Meerut gave a count of n=12, which confirmed the
earlier reports. However the material studied showed considerable asyndesis.
The number of univalents in a PMC ranged from none to 16 with a mean of 2.40
univalents per PMC. Normal PMCs having 12 bivalents were only 19.63%.
Restitution formation was observed in 14.58 9, of the PMCs studied. Laggards
were observed in 67.319% of the PMCs at anaphase I and in 84.099% of the
PMCs at anaphase II. Micronuclei were observed in 78.79% of the PMCs at
anaphase II. Micronuclei were observed in 78.799, of PMCs at the dyad stage
and in 80.00% of PMCs at the quartet stage. Polyads were observed in 80.23 9%
of PMCs. Pollen size varied from 18.00 g to 54.00 x4 giving a mean value of 31.8 u.

Since the phenomenon of asyndesis was observed only in one plant, the other
plants showing the normal meiotic behaviour, it was concluded that perhaps asyn-
desis was genetically controlled. The details of meiosis in this collection are be-
ing published elsewhere (Srivastava and Gupta 1970).
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Cirsium arvense

Cirsium arvense, also known as Chicus arvensis was found as a weed, common
at the end of the winter season. The material collected from Meerut was studied
and 18 bivalents were observed at metaphase I. Quadrivalent formation was
occasionally observed (Fig. 3). This could be due to translocation heterozygosity
or due to segmental polyploidy. The present report differed from the earlier
report of 2n=34 (Table 1) and n=17 (Mehra et al. 1965). It is possible that in
this species, the original base number was x=9 or 18 and that 17 was secondarily
derived one. In any case the present report suggested an additional base number
in this species.

Coreopsis basalis

Two collections for this species from Meerut were studied cytologycally. The
two collections represented two different chromosome races with n=10 (Fig. 4)
and n=11 (Fig. 5). Earlier reports on this species included the study of two dif-
ferent varieties viz. Coreopsis basalis var. basalis and C. basalis var. wrightii (Tur-
ner 1960). Both these varieties had n=13. The herbarium specimen of col-
lection number 129, which was earlier studied by Gupta (1969), was identified by
Central National Herbarium, Howrah as Coreopsis coronata and was so reported
in our earlier report. The specimen was re-examined by Dr. V. Singh, who identi-
fied it as C. basalis. If this identification was correct, as we believed, then n=10
reported earlier for C. coronata was actually a new count for C. basalis. The
present report added another chromosome number for the species (n=11). This
makes three chromosome counts representing three base numbers in the species
(n=x=10, 11 and 13).

Thus Coreopsis basalis represented an interesting case of interspecific dys-
ploidy. The three base numbers could result either from x=10 as a result of
ascending dysploidy or possibly from x,=14 as a result of descending dysploidy.
X,=14 must have been derived from the original primitive base number x=7
(Ehrendorfer et al. 1968). If the second alternative was accepted, which looked
more plausible, the present case of dysploidy in Coreopsis basalis will support the
view of Raven and Khyos (1965), who believed that the dysploid changes take
place at the same ploidy level.

Cosmos bipinnatus

This was a cultivated species and was collected at Meerut. The chromosome
count confirmed the earlier report of n=12 (Table 1, Fig. 6). However in the
material studied, one B chromosome was found to be present in certain PMCs (Fig.
7). B-chromosome in this species is reported for the first time. However, in
the genus Cosmos, x=12 was an established base number and there was no evidence
of intraspecific dysploidy.

Dahlia variabilis

This species was studied for the first time in 1931 (Tablel). 1Inthe present study,
two cultivars from the Botanic Gardens, Gorakhpur University, were cytologically
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Table 2. Chromosome associations in species showing irregular meiosis

Chromosome associations
Species
1 II v VI
Dahlia variabilis Range — 24-32 0-4 0-1
(n=32) Mean — 29.73 1.00 .09
Chrysanthemum parthenium Range 0-2 3-7 1-3 —
(n=9) Mean 0.11 4.95 2.00 —
Carthamus oxyacantha Range 0-16 4-12 — —
(n=12) Mean 2.40 10.80 — —
[ 4 ey analysed. Both collections
o h_‘_‘ g - confirmed the earlier report
NS of n=32. Multivalent for-

2‘ L4 ’
s " 2
- ”I ‘}zl
-
gy . - =
o e ;.
/ - ‘wr‘r"
-
y 4

g o

Figs. 6-10. 6, 7, Cosmos bipinnatus. 6, diakinesis
showing 12 bivalents. 7, diakinesis showing 12 biva-
lents and one B chromosome. 8-10, Dahlia variabilis;
8, collection no. 290, metaphase I showing 25 biva-
lents, 2 quadrivalents (IV) and 1 hexavalent (VI).
9, 10 collection no. 277; 9, metaphase I showing 32
bivalents exhibiting secondary association. 10, ana-
phase I, showing 32 chromosomes at each pole.

Dimorphotheca annua

This species was studied by the authors for the first time.
Subsequent stages of meiosis were normal.

meiosis showed 9 bivalents (Fig. 11).

mation was observed (Fig. 8)
in one of the two collections
studied (Table 2), suggesting
that it was not a pure allo-
polyploid. Associations of
more than six chromosomes
were never observed. In the
other collection, where multi-
valent formation was not ob-
served, secondary association
was observed among the bi-
valents. The bivalents were
found to be associated in
eight groups, suggesting that
it could be an octaploid (Fig.
9). At anaphase I, there
was normal disjunction of 32
chromosomes to each pole
(Fig. 10).

In the genus Dabhlia,
perhaps two different base
numbers are commonly
found, viz. x=8 and x=18
(Darlington and Wylie 1955).
x=18 could be derived from
x=9 which may or may not
exist now.

An analysis of
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These observations were in agreement with earlier reports of n—=9 in other species
of the genus. Therefore, x=9 could be the main base number in the genus.
However, there were reports of x=10 also (Darlington and Wylie 1955).

Emilia sonchifolia
The material for this ~ © @ b {J 1 /
species was collected from 9 4 ! :1 : [ 4 .}'
Hastinapur. Eight bivalents ’ Q: “. P/
were observed at metaphase 13 ‘
I (Fig. 12). This was a new 11 12
count for the species. The ‘
earlier report of x=n=>5 and
n=10 are listed in Table 1. ’ & :'zp
Since the only earlier known & -
base number was x=35, the N\‘ o
present study added another «® L
base number to the species - (N &
and the genus. The base -
number x=38 being reported ]
here must have been derived Q @
from x,=10 due to descend- 1 15
ing dysploidy.

Sonchus arvensis [ -] ’6 ’,’ ..
This species was found L e cﬂ o Py 0. ¢

as a common weed in the “-0 Pr o g

wheat fields and elsewhere ’ Py o ° 6

and usually flowered in the V- 4 o o

later part of the winter sea- 16 " o L "

son. There was a great 17 18 28 .4

morphological polymorphism 'O‘

and this was associated with Figs. 11-18. 11, Dimorphotheca annua, metaphase 1

chromosomal polymorphism. showing 9 bivalents. 12, Emilia sonchifolia, meta-

Therefore this species pro- phase I shwing 8 bivalents. 13-15, Sonchus arvensis;

13, collection no. 480, metaphase I showing 9 bivalents.
14, collection no. 417, metaphase I showing 16 biva-
lents (one bivalent disjoined). 15, collection no. 474,

vided interesting material for
biosystematic investigation.

Four collections from this metaphase I showing 18 bivalents. 16, Tagetes patula,
species were studied, which metaphase I showing 7 bivalents. 17, Viguieria heli-
represented three chromo- anthoides, diakinesis showing 17 bivalents. 18, Yo-
some races viz. n=9; n=16 ungia japonica, anaphase I showing 9 chromosomes at

and n=18. In all the collec- each pole.

tions meiosis was normal and 9 bivalents (Fig. 13), 16 bivalents (Fig. 14) and 18
bivalents (Fig. 15) were regularly observed. '

The morphological features for the stomata and the flowers in the three chro-
mosome races are represented in Table 3. There was apparently no relationship
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between the chromosome numbers and the size of the stomata. However, as
the size of the stomata decreased the frequency of stomata increased. While in
the diploid material the frequency was 5.1, it was 21.5 in the tetraploid material.
It was not possible to record other morphological features, since only few herba-
rium specimens were available for study.

Table 3. Measurements on stomata and flowers in Coreopsis basalis
and Sonchus arvensis

Species Coll. n Stomata i Flower**
no. length width freq.* (length in cm)
(in @) (in 1)
Coreopsis basalis 288 11 Range 2.9-3.4 2.6-2.9 5-7 .45-.45
Mean 3.2 2.8 6.1 .45
423 10 Range 2.9-4.1 2.1-2.9 7-9 .40-.45
Mean 3.6 2.4 7.9 .44
Sonchus arvensis 417 16 Range 2.1-2.4 1.8-2.1 14-19 9.0-1.00
Mean 2.2 1.9 15.3 .98
474 18 Range 2.1-2.5 1.5-1.6 20-24 1.05-1.15
Mean 2.3 1.52 21.5 1.10
480 9 Range 2.4-2.8 2.1-2.6 4-7 .85-1.05
Mean 2.6 2.3 5.1 1.00

* The frequency of stomata is given per unit area=679.14 u.
** The measurements of flowers were taken from tubular florets only.
In the genus Sonchus, no ligulate flowers are found.

The earlier studies on the species are listed in Table 1. To the list having
2n=18, 54 and 64, the present study added two more counts i.e. n=16 and n=18.
While n=18 could be directly obtained from n=9, n=16 could result from the dys-
ploid changes at the diploid or at the polyploid levels. This then could have
given rise to 2n=64. Further biosystematic work of this species will definitely
give valuable information.

Targetes patula

This was a cultivated species commonly grown in residential gradens. A
single collection belonging to this species was studied and seven bivalents were
observed (Fig. 16). The present study, therefore, added a new count for the
species, since the only earlier report was 2n=48 (Table 1). The present report
also added a new base number for the species.

Viguieria helianthoides

This species was studied by the authors for the first time and 17 bivalents
were observed during meiosis (Fig. 17). Meiotic behaviour was completely
normal. However, n=17 was known in this genus for other species studied earlier.
These species were V. grammatoglossa, V. hemsleyana, V. trachyphylla, V. cor-
difolia, V. adenophylla, V. porteri and V. sordiroi. The presence of the same
chromosome number in several species suggested that x=17 was fairly well estab-
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lished in this genus. However, the earlier reports on n=18 for V. deltoides var.
Dparishii (Powell and Turner 1963) and n=8 for V. longifolia var. parishii (Powell
and Turner 1963) and n=17 should be secondarily derived base numbers. The
primary base numbers could be x=8, 9. These two base numbers could have
easily given rise to x=17.

Youngia japonica

Youngia japonica also known as Crepis japonica was commonly found during
the winter season. Nine bivalents were observed during meiosis. The bivalents
disjoined at anaphase I sending nine chromosomes to each pole (Fig. 18). The
earlier reports included a single chromosome count with n=8. The present
report, therefore, added another base number viz. x=9 for the species.

Summary

1. Chromosome numbers for 33 collections belonging to 28 species and 25
genera from ten different tribes are reported.

2. Results of cytological study in 13 species were discussed in detail, since
these were either studied for the first time or gave new counts or else showed other
features of cytological interest.

3. Dysploidy was found to be common feature at the intraspecific level.

4. Polyploidy, as well as ascending and descending dysploidy seemed to
have played an important role in evolution of the taxa discussed.
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