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ABSTRACT

Chromosome numbers of 82 taxa, belonging to 48 genera in ten tribes of the family Compositae, are reported
from Pakistan. The chromosome numbers of 13 taxa are reported for the first time, including one new generic count
(for Grantia) and a new base number (x = 10) in Sonchus. The new counts are as follows: r = 6 for Laum:ca
tomentella; n = 7 for Pulicaria gnaphalodes; n = 8 for Cephalorrhynchus picridiformis; n = 9 for Artemisia
salsolioides, Conyza stricta var. pinnatifida, Grantia aucheri, Heteropappus altaicus var. canescens, Launaea
oligocephala, and Phagnalon pycnophyllon; n = 10 for Blumea bovei and Sonchus lacnocephalus; and n = 14
for Scorzonera koelpinioides and Scorzonera tortuosissima. The chromosomal counts for 31 other taxa are new

for the flora of Pakistan.

Compositae comprise approximately 20,000
species and about 40% of these have been inves-
tigated cytologically (Solbrig, 1977). Very little
cytological research has been carried out on the
family in Pakistan, where to date chromosome
number for only 65 (i.e., ca. 11.0%) of the ca.
604 native species (Ali, 1978) for the family have
been counted (Baquar & Askari, 1970; Khatoon
& Ali, 1988; Razaq et al., 1988). The present
contribution records the chromosome numbers for
82 taxa in 48 genera.

MATERIALS AND METHODS

Meiotic material consisting of immature capit-
ula, collected mostly in the wild (those which were
cultivated are specified in Table 1), was fixed in
acetic alcohol (1 : 3) for 24 hr. and stored at —4°C.
The slides were prepared by conventional squash
technique using aceto- or propionic-carmine. Counts
were made from pollen mother cells, except in
Dyssodia tenuiloba, where both somatic and ga-
metic counts were made.

For mitosis, root tips from germinating seeds
were pretreated with 8-hydroxyquinoline for 4 hr.,
fixed in acetic alcohol (1:3) for 1 hr., hydrolysed

in 1 N HCl for 6-12 min. and squashed in 1.8%
aceto-orcein.

Photomicrographs were taken from temporary
mounts, in all cases. Later on slides were made
permanent in euparal or Canada balsam.

OBSERVATIONS AND RESULTS

A total of 140 chromosomal counts on plants
representing 82 taxa belonging to 48 genera of
Compositae have been determined. Counts for 13
taxa are reported for the first time, as they were
not found to be reported in IPCN (Fedorov, 1974;
Goldblatt, 1981, 1984, 1985, 1988; Moore, 1973,
1974; Ornduff, 1967). The classification adopted
here follows that of Heywood et al. (1977).

Discussion

Cytologically, Vernonieae are the least kIIO""}
tribe in the family, with fewer than 100 (out ©
1450) species so far counted (Mathew & Mathev,
1983). Available cytological data on the genus
Vernonia (Fedorov, 1974; Jones, 1974; ]'f'hthew
& Mathew, 1976; Gill, 1978; Keil & Pml_ma-[
1979; Gupta & Gill, 1979) reveal that spem; 8
this genus are based on x = 9, 10, and 17. ‘:;
of the four species of Vernonia, the only genus e
Vernonieae in Pakistan (Stewart, 1972), were; 2
amined. According to Jones (1977), Old Worldoi;
nonia have x = 9 or 10 and a little polyploidy-
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TasLE 1. Chromosome numbers in Compositae. K.U. = Karachi University; D. G. Khan = town of Dera Ghazi
Khan.
Chromosome Basic
number number
Taxon n x Voucher
Tribe Eupatorieae
*Ageratum conyzoides L. (Fig. 1) 10 10 Sialkot: Ghafoor 4311
*Ageratum houstonianum Mill. 20 K.U. Campus: Siddiqui 43
(cultivated)
Tribe Vernonieae
Vernonia cinerascens Sch. Bip. 20 10 K.U. Campus: Moin. 36
Vernonia cinerea (L.) Less. 9 9 Kashmir: T Ali 112; Jhelum: Ghafoor 4278;
Sargodha: T. Ali 1691
Tribe Astereae
Conyza aegyptiaca Ait. 9 9 D. G. Khan: Ghafoor 3652
Conyza bonariensis (L.) Cronquist 27 K.U. Campus: Ahsan 70; Kathore: Jahan 75;
Hasan Abdal: Ghafoor 2270
*Conyza japonica (Thunb.) Less. 9 Sargodha: T. Ali 1655
**Cony:za stricta Willd. var. pinna- 9 Kashmir: T. Ali 232
tifida (D. Don) Kit.
Heteropappus altaicus (Willd.) 9 9 Dir: Ghafoor 2324; Gilgit: Omer 2412, 2304,
Novopokr. (Fig. 2) 2305
**Heteropappus altaicus (Willd.) 9 Chitral: Ghafoor 3224
Novopokr. var. canescens (Nees)
Serg. (Fig. 3)
Herempappus hoﬂohermaphrad’i- g Quetta: T. Ali 1414; D. G, Khan: Gﬁafom’ 3643
tus Grierson
Myriactis wallichii Less. 18 18 Rawalpindi: Ghafoor 4119
Tribe Inuleae
**Blumea bovei (DC.) Vatke (Fig. 4) 10 10 Makran: T. Ali 943
Blumea lacera DC. 10 K.U. Campus: Siddiqui 8
Blumea obliqua (L.) Druce 10 K.U. Campus: Siddiqui 55, 58
Graphalium luteo-album L. 7 7 Dir: Ghafoor 2487; Swat: Ghafoor 3351
**Grantia aucheri Boiss. (Fig. 5) 9 9 Makran: Omer 2118
*Inula euspidata (DC.) C. B. 10 10 Hazara: Omer 2791
Clarke
Iphiona grantioides (Boiss.) An- 9 9 Makran: Omer 2052, T. Ali 905; Safan Park,
derb. (Fig. 6) Karachi: Siddiqui 62
Phagnalon niveum Edgew. 9 9 Hazara: Omer 2262; D. G. Khan: Ghafoor 3700
**Phagnalon pycnophyllon Rech.f. 9 Chitral: Ghafoor 3157
(Fig. 7)
Pluchea arguta Boiss. (Fig. 8) 10 10 Makran: T. Ali 877
Pluchea indica (L.) Less. 30 Makran: T. Ali 892; K.U. Campus: Jahan 7, 8,
9
Pluchea lanceolata (DC.) Clarke 10 K.U. Campus: Jahan 37
Pulicaria angustifolia DC. T 7 K.U. Campus: Siddiqui 40, 49
**Pulicaria gnaphalodes (Vent.) 7 Quetta: T. Ali 1243
Boiss. (Fig. 9)
Pulicaria hookeri Jafri 7 Super Highway, Karachi: T. Ali 1437
Tribe Heliantheae
*Bidens biternata (Lour.) Merr. & 36 12 Hazara: Omer 2233
Sherff
Blainvillea acmella (L.) Philipson 17 17 K.U. Campus: Moin. 41
Coreopsis atkinsoniana Douglas 12 12 Malir: Moin. 20
(cultivated)
*Coreopsis lanceolata L. (cultivat- 10 10 K.U. Campus: Jahan 14, 25

—=d) (Fig. 10)
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TasLE 1. Continued.
Chromosome Basic e
number  number
Taxon n x Voucher
*Cosmos bipinnatus Cav. (cultivat- 12 12 K.U. Campus: Siddiqui 44
ed)
*Dahlia variabilis (Willd.) Desf. 32 16 K.U. Campus: Jakan 15
(cultivated)
Eclipta prostrata (L.) L. 11 11 K.U. Campus: Siddiqui 9; Sajawal: Ahsan 18;
Thatta: Siddiqui 106, 123; Khushab: Ghafoor
3835; Swat: Ghafoor 3970
Flaveria trinervia (Spreng.) C. 18 18 Kathore: Jahan 85
Mohr
Gaillardia pulchella Fouger (culti- 17 17 K.U. Campus: Siddiqui 24
vated)
*Galinsoga parviflora Cav. 8 8 Kashmir: T Ali 312; D. G. Khan: Ghafoor 3650
*Helianthus annus L. (cultivated) 1T 17 K.U. Campus: Moin. 9
*Parthenium hysterophorus L. 18 18 Gujrat: Ghafoor 4308
*Rudbeckia maxima Nutt. (culti- 18 18 K.U. Campus: Jahkan 10
vated)
Tridax procumbens L. 18 9 K.U. Campus: Siddigui 26
*Xanthium strumarium L. 18 18  K.U. Campus: Razaq 122; Ghotki: Ghafoor
3512; Kashmir: T. Ali 198; Kathore: Jahan
74
Zinnia elegans Jacq. (cultivated) 12 12 K.U. Campus: Moin. 5
Tribe Tageteae
*Dyssodia tenuiloba (DC.) B. L. 12 12 K.U. Campus: Ahsan 55
Robinson (cultivated)
Dyssodia tenuiloba (Fig. 11) 2n = 24 K.U. Campus: Jahan 51
*Tagetes minuta L. (Fig. 12) 24 12 Jhelum: Ghafoor 3886; Kashmir: T. Ali 349
Tribe Senecioneae
Hertia intermedia (Boiss.) Kuntze 10 10 Quetta: T Al 1237
*Senecio analogus DC. 20 10 Swat: Ghafoor 3451
Senecio desfontanei Druce 10 Baltistan: Omer 2436; Chitral: Ghafoor 2551;
Dir: Ghafoor 2489
Senecio krascheninnikovii 10 Chitral: Ghafoor 2741; Gilgit: Omer 2520
Schischk.
Tribe Anthemideae
Achillea millefolium L. 9 9 Gilgit: Omer 2326; Kashmir: T. Ali 559 :
*Anthemis cotula L. 9 9 K.U. Campus: Jahan 36; Kashmir: T. Ali 51 1;
Chitral: Ghafoor 3243, 2976, 2518
“Artemisia capillaris Thunb. (Fig. 8 8  Sargodha: Ghafoor 3801
13)
*Artemesia persica Boiss. (Fig. 14) 9 9  Chitral: Ghafoor 3225, 2571, 2581
*Artemisa rutaefolia Spreng. (Fig. 9 Chitral: Ghafoor 3219
15)
** Artemisia salsoloides Willd, (Fig. 9 Gilgit: Omer 2430
16)
* Artemisia siversiana Willd, 9 Chitral: Ghafoor 3111
*Handelia trichophylla (Schrenk) 9 9  Chitral: Ghafoor 3234
Heimerl
Tanacetum fruticulosum Ledeb. 9 9 Gilgit: Omer 2548
(Fig. 17)
*Tripleurospermum disciforme (C. 9 9  Chitral: Ghafoor 2846

A. Mey.) Sch, Bip.




Volume 81, Number 4

Razaq et al. 803

1994 Chromosome Numbers in Compositae
TasLE 1. Continued.
B Chromosome Basic
number  number
Taxon n x Voucher
Tribe Cynareae
Centaurea cyanus L. (cultivated) 12 12 K.U. Campus: Jahan 11

*Oligochaeta ramosa (Roxb.) Wag- 14 14 Darsanochano: Siddiqui 82; Makran: Omer
enitz 2090, T. Ali 993
Tribe Lactuceae
**Cephalorrhynchus picridiformis 8 9 Quena: T. Ali 1394
(Boiss.) Tuisl (Fig. 18)
*Cichorium intybus L. 9 9 Thatta: Siddiqui 105
*Crepis multicaulis Ledeb. subsp. 5 Swat: Ghafoor 3376
congesta (Regel) Babe.
Crepis sancta (L.) Babc. 5 Chitral: Ghafoor 2997
Lactuca dissecta D. Don 8 8 Chitral: Ghafoor 2951
*Lactuca serriola L. 9 9 Attock: Ghafnor 3888; Zhob: T. Ali 1059
*Launaea capitata (Spreng.) Dan- 9 9  Makran: T. Ali 1492
dy
Launaea nudicaulis (L.) Hook.f. 9 Rawalpindi: Ghafoor 4175; Faisalabad; Ghafoor
4377; Makran; T. Ali 708; Kathore: Jahan
63; Sajawal: Ahsan 15; Thatta: Siddiqui 98,
114, 118, 124
**Launaea oligocephala (Hausskn. 9 Makran: T. Ali 953
& Bornm. ex Bornm.) Bornm.
(Fig. 19)
*Launaea procumbens (Roxb.) Ra- 9 Makran: Omer 2097, 2040; Hasilpur: Ghafoor
mayya & Rajagopal (Fig. 20) 3582
Launaea remotiflora (DC.) Amin 9 Safari Park, Karachi: Siddigui 71; K.U. Campus:
ex Rech.f. Moin. 6; Kashmir: . Ali 271; Bahlolpur:
Ghafoor 4307
*Launaea resedifolia (L.) Kuntze 8 8 Safari Park, Karachi: Ahsan 39; Bahawalpur:
Ghafoor 3574
*Launaea secunda (C. B. Clarke) 9 9 Chitral: Ghafoor 2410
Hook.f.
**Launaea tomentella Rech.f. (Fig. 6 6 Zhob: T. Ali 1167
21)
Picris hieracioides L. B 5 Chitral: Ghafoor 2583
"Scarzonera koefpinioides Rech.f. 14 7 Makran: T. Ali 992
(Fig. 22)
**Scorzonera tortuosissima Boiss. 14 Makran: T. Ali 991
(Fig. 23)
Sonchus asper (L.) Hill 9 9 Kashmir: T. Ali 578
**Sonchus lachnocephalus Rech.{. 10 10 Kashmir: T. Ali 174, 493
(Fig. 24)
Sonchus oleraceus L. 16 8 K.U. Campus: Jahan 29; D. G. Khan: Ghafoor
3657
___ Sonchus wightianus DC. 9 9 Kashmir: T. Ali 331; Rawalpindi: T. Ali 1955

.: Count new to flora of Pakistan.
Count new to science.

Our counts for V. cinerascens (n = 20) and V.

Cinerea (n = 9) confirm the above statement.

Anderson et al., 1974). Out of eight taxa of As-
tereae studied, chromosome counts of all the spe-

The basic number for various members of As-

lereae is reported to be x = 9 with polyploidy

(Ra

ven et al., 1960; Solbrig et al., 1964, 1969;

cies except Myriactis wallichii are based on x =
9. All the species of the genus Myriactis are re-
ported to have n = x = 18.
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FIGURES 1-6. Chromosomes in members of Compositae. — 1. Ageratum conyzoides (Ghafoor 4311)
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n=10.—2. Heteropappus altaicus (Ghafoor 2324), metaphase-I, n = 9.— 3. Heteropappus altaicus var
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(Ghafoor 3224), metaphase-1, n = 9.—4. Blumea bovei (T. Ali 943), diakinesis, n = 10.—5. Granti

(Omer 2118), diakinesis,

The members of tribe Inuleae exhibit a predom-
inance of the basic numbers x = 9 and 10 (Merx-
muller et al., 1977). In this tribe, we have examined
L5 species in eight genera. Of these, four species
(belonging to two genera) are based on x = 7, four
species (belonging to three genera) on x = 9, and
seven species (belonging to three genera) on x =
10. Our data thus agree with Merxmuller et al.’s

n = 9.—6. Iphiona grantioides (Omer 2052), diakinesis, n = 9.

conclusion (1977). In Senecioneae, the “[‘q“s:’dirs_
quent basic numbers are multiples of ten ( c(;some
stam, 1977). Our observations on t!w chro!m g
numbers of three species of Senecio (Tﬂb‘;l it
based on x = 10. The count for S. krasc t’"ﬁ ot'
kovii, n = 10, differs from the previous repo

n = 9 (Khatoon & Ali, 1988).

r about
Chromosome counts have been reported fo
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th:?m 7-12. Chromosomes in members of Compositae.—7. Phagnalon pycnophyllon (Ghafoor 3157), ana-

hase-l, n = 9.—8. Pluchea arguta (T. Ali 877), metaphase-l, n = 10.—9. Pulicaria gnaphalodes (T. Ali 1243),

55), ms » i = T7.—10. Coreopsis lanceolata (Jahan 14), diakinesis, n = 10.—11. Dyssodia tenuiloba (Ahsan
. mitotic metaphase, 2n = 24.— 12. Tagetes minuta (Ghafoor 3886), diakinesis, n = 24.

;0% of F.he genera of Anthemideae (Heywood &
umphries, 1977). Ten of the 11 taxa of An-
g eae examined have n = 9; Artemisia cap-
ris, however, has n = 8 (Fig. 13), a count
‘;ﬂntmr)- to the earlier findings (2rn = 18: Arano,
965 and 2n = 36: Peng & Hsu, 1978). The
Present report may represent aneuploid variation.

The most frequent chromosome number in Arte-
misia is n = 9 and probably the basic number for
the genus was also x = 9 (Stahevitch & Wojtas,
1987).

Chromosome numbers for 21 taxa of Lactuceae
are reported here. The count for Cephalorrhyn-
chus picridiformis (n = 8, Fig. 18) does not agree
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FIGURES 13-18. Chromosomes in mem|
n = 8.—14. Artemisia persica (Ghafoor

bers of Compositae, — 13. Artemisia capillaris [Ghafot?’ 322;}0:;%:
3225), diakinesis, n = 9.—15. Artemisia rutaefolia (

: m (()mtr
diakinesis, n = 9.—16. Artemisia salsoloides (Omer 2430), diakinesis, n = 9.—17. Tanacetum fruticulosu

2548), diakinesis, n = 9_-

with basic number x = 9, proposed by Darlington
& Wylie (1955), for this genus. In Launaea, x =
6, 7, 8, and 9 are reported. However, n = 6 has
been reported for L. asplenifolia Hook. {. by Sar-
kar et al. (1975). We have observed the same
number for L. tomentella (Table 1, Fig. 21). For
the genus Sonchus, x = 8 and 9 are reported. Qur
count of n = 10 for Sonchus lachnocephalus (Fig.
24) establishes a new basic number (x = 10) for

-18. Cephalorrhynchus picridiformis (T. Ali 1394), diakinesis, n = 8.

the genus. Chromosomally, the Laclucea‘e arecf:;.
haps the best known tribe in the family. b
mosome numbers are known for 87.09?: Oet i
genera of the tribe (Tomb, 1977). Stebbins e
(1953) proposed x = 9 as the ancestral base bt
mosome number for the tribe, on the basm S
frequency of occurrence and presence mtgstud}f
considered to be primitive. In the |::'t:=ea31£eba
ten taxa out of 21 examined are found to
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i l';as.e lI. Liuﬂ-‘le‘ﬂ procumbens (Omer 2097), diakinesis, n = 9.—21. Launaea tomentella (T. Ali 1167),

(T _15;_ 99‘ i n —_fl.-T22. Scorzonera koelpinioides (T. Ali 992), diakinesis, n = 14.—23. Scorzonera tortuosissima
- Ali 991), diakinesis, n = 14.—24. Sonchus lachnocephalus (T. Ali 174), diakinesis, n = 10.

PoweLlL & P. H. Raven. 1974, Chromosome num-

on x = 9, whereas other taxa are based on x =
bers in Compositae. IX. Haplopappus and other

5,6, 7, and 8.
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