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Abstract
Seeds of various accessions of Amnona muricata, Greenwayodendron suaveolens and Cleistopholis patens |
were collected from the wet forest, dry forest and derived savanna areas of Nigeria to determine their karvotype. |
Each of the specics has a chromosome number of n=7 (2n = 14). A pair of satcllited chromosomes was obscrved :
|
4
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in the genome of Greemvayodendron suaveolens and Cleistopholis patens. The centromeric positions in the
species of Annonaceac investigated are nearly median with predominance of large chromosome types. The
karyotypes were similar within the species studied, with small intra-and inter-generic variations in terms of'size.
The karyotypic patterns suggest that there is no evidence of chromosome rearrangement in their evolution.

1. Introduction -

The Annonaceac belongs to the class Magnolideac
in the order Magnoliales. Cronquist (1968),
Mabberley (1987) and Brummitt (1992) reported that
the family consists of 2,050 species in 125 genera
and they are found mainly in the tropics. Many
members of this family are of great economic
importance, most especially the species studied in
this work. The fruits and leaves of Annona muricata
are'uscd in traditional medicine in tropical America
and West Indies because of their tranquillizing and
sedative properties (Hasrat, De Bruyne, De Backer,
Vauquelin and Vlietinck, 1997).

The seeds of Annona muricata contain a yellow oil
which is applied to hair in India and Mexico to kill
lice. Greemwayodendron suaveolens is used for
landscaping, its leaf extract was evaluated against
the larvae and pupae of the mosquito species Culex
quinque fasciatus. 1t significantly inhibited the
emergence of adults (Murty, Sriram and Kaiser,
1997). Folorunso and Olorode (2002, 2006) have
reported the crude protein distribution in Annona
muricata, Greenwayodendron suaveéolens and
Cleistopholis patens. b
Studies of chromosome variation in Annonaceae have
shown a rich array of chromosomal variations in
many groups (Morawetz, 1984; 1984a; 1984b; 1986;
1986a ). In this family, twenty six genera are diploid
with 2n = 26 while thirty other genera have base
numbers of x = 7, x = 8, or x = 9. Others show
polyploidy, associated with ecological specialization.

The constancy and usefulness of the karyotype arises
from the fact that, at a given stage of cell division
and in a given tissue, cach cell of an organism has a
constant number of chromosomcs of reasonably
definite volume, length and shape (Adedejt and Faluyi,
2003). . ’

Up to date, no karyotype data arc available for the
species of Annonaceae in Nigeria. This work presents
a comparative study of the karyotype of A. muricata,
Greemvayodendron suaveolens and Cleistopholis
patens. It is hoped that this will stimulate further
studies in the family Annonaceac.

2. Materials and Methods

Living plant materials were collected from different
ecological zones such as the wet fogest, dry forest
and derived savanna areas of Nigeria {Table 1). Seeds
of various accessions were germinated in plastic
buckets and transplanted directly into the soil in the
experimental garden in Obafemi Awolowo Universi.;,
He-Ife, Osun State, Nigeria. Herbarium materials
were prepared from all the collections and deposited
as voucher specimens in the herbarium of Obafemi
Awolowo University, lle-Ifc.

Mitotic studies were.carricd out using root tip
squashes made in modified orcein stain (FLP —
Orcein) described by Olorode (1974). Root tips from
seedlings grown in plastic buckets were collected
between the hours 0of 9.00 a.m. and 11.00 a.m. when
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Table 1: Acccssion studied and the location of collection

Species Accession Number L ocation
Armona meicata 1 Botanical Garden, O. AU, Tle-fe. Osun State 77 307 N ,:>I“rl;i.‘\'igrzgxr;xh o
- : 2 Behind Biochemistry Dopt. O.A U fle-Ife. € mmm 30" N4 31 E Nigoria
] 3 Botanical Garden, UL, Ibadan, Oyo State 7° 237N 37 56 1, Nigeria :
L 4 Within [lesa Town, Osum State 72 37 N 42 47 1 v\}l:cﬁf‘ ) o ,__,,.,,_1
L 5 Nlong Road Zliefe. Osm Ste P 30N 31U Ngeri, |
6 Within Ilorin Town, Kwara State 8° 32" N4° 347 | Nigeria
7 Along tbadm- Ife Road,Oyo State 7° 307 N4 317 1<, Nigeria -
8 Behind Botaaty Dept. O.AU. le-Ife. Osun State 7°30° N 47317 1 Nigeria
o 9 Along Ondo-Ore Road, Ondo State 7° 15N 5° 147 L Nigeria.
10. Along F1i-Oni Road, Atakunpsa 77 3% N4 7w‘!‘ jocti 7
Greemaadendbon suneolens i Along Road 7,lle-Ife, Osum State 7° 30" \4 3r
= 2 Along Ibadkur- [fe Rzmo,os: e ° 307 N4
8 - | 3 Botanical Garden, ULL. Ibadan, ()w Statc 77
B b 4 Within Tlesa Town, (k»un State 7° 37" N4 44 '1'. Nigeria
| B 5 Within H()nn Town, Kwara Statc 8° 32" N4° 347 L, Nigeria )
6 Along F4i-OniRoad, Atakunosa 7° 38" N4° n‘i~; Niggria
- F 7 Alone Ondo-Ore Rood Ondo 7° 157 N5° 147 [ Nigerie.
8 | Along Akure Road, llesa 7° 37" N4° 47 12 Nigaria
= B 9 | Along Road 20, O.A ULl fe. Osn Site 7 30 .\; 3T Nige
> 10 Within Uniben. G anpus, Benin 7° 37N 424
(eistophdis prdens I Teaching and I(ci‘;d—ll‘um Q\T‘ He-lfe, (Nu Sk N2 317 [ Niearia
o 2 Along Ede Road, lle-Ife. Osn State 7° 30" N 423
o - 3 Within [lesa Town, Osun State 7° 37" N4° 447 £
s 4 Along Ipcrindo Road, flesa 7° 37" N 4° 4L ~\v\ i
= Within lorin Town, Kwara State 8% 327 N 4° 347 [ Ni i
B 6 Along [4i-Oni Road, Atakumosa 7° 38" N4° 757 1‘_ .
7 Alonz Ondo-Ore Road, Ondo 72 13" N 5° 147 L, \wc:xm
o 8 Along Ondo-Benint Road, Ondo 7° 15" N 5° 147 X, Nieeria -
| 9 ‘Within Akure Town, Akure. 7° 15" N 5° 147 E, Nigeria. - i
10 ‘Along Road 20, OAULHe-Ife. Osun State 72 30" N 317 X Nigerd,.

(Jackson, 1962). The harvested root tips were then
pretreated in 8-hydroxyquinoling solution for two to
three hours before fixing in 1:3 acetic acid ethanol
fixative. The fixed root tips were left at room
temperaturc for at Icast 24 hours and uscd
immediately thercafter or stored in a refrigerator until
used later. Slides were plcparcd by the squash
method after softening the roots for 5-10 minutes in
18% HCI and washed in distilled water. A flat
monolayer of ¢cclls was ensured by gentie tapping on
the cover slip with the base of a bail point pen and
then applying a gentle thumb pressure on the cover
slip Good cclls were photographed under the oil
immersion phase contrast ochctlvc of Leitz Dialux
rescarch microscope.
Chromosomc measurcments were made in millimetres
from photomicrographs of somatic cells which werc
enlarged 2,580 times. The chromosomes were
matched or paired by a physical analysis of the
chromosomes based on arm length and arm ratio
measurement data bascd gn the methods described
by Torres (1968) and Qurecky (1970). The
chromosomes in the karyogram were numbered and
arranged in order of decreasing length. The long arm
“toshort-arm-ratios (L./S), centromeric index (C.L),
and shortest/longest chromosomes length ratios were
calculated for the specics genomes.

3. Results and Discussion

Plates 1A-C show the mitotic metaphase
chromosomes of  Aunonu muricaltd.
Greemvayvodendron suaveolens and Cleistopholis
patens respectively. Lach of these species has a
chromosome number of . 2n = 14 on a basic number
of 7. A pair of satellited chromosomes was obscryed
in the genome of Greemvayodeadron suaveolens
and Cleistopholis putens (Plates 18 and 10),

Plate 2(A-C) and Fig. b-3 show the karyotypes and
idiograms of Annona muricata,
Greemwayodendron suaveolens and Cleistopholis
patens, respeetively while Table 2-4 show the basic
chromosomes paramecters. All the chromosomes of
the species of Annonaceac investigated were nearly
mcedian. In Annona muricata, chromosome pairs [
2 and 4 were tong: the remaining chromosomes were
medium in sizc. In both Greemvavodendroi
suaveolens and Cleistopholis patens, chromosomes
1-5 arc fong, while chromosomes 6 and 7 are medium
in size. In Annona muricata the longest chromosome
(chromosome 1) had the length of 2.5 + 0.38 nun
and the shortest chromosome measured .43 4+ 0.23
um (chromosome 7). In Greenmwayodendron
suaveolens the longest chromosome had the length

0f 322 E 0,13 jum while the shartest chromosome
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Table 2: Karyotypic data of Alnmona muricata
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Chromosome ’ (mc'm:t L{(meanx | S+L (meant ’ TCL% | ArmRatio C.l. N O o
~ Pair Number J s.d.) pm s.d.) pm s.dypum | ‘ (LS) [ |
| | 098 +013 | 152£013 | 2504038 | 185 | 135 3920 am oA
2 { 080012 | 1.25£0.24 7()()u)77—’f"ﬁi’ L6 3903 nm o, A
3 0802012 | LIGEOI2 | 1972025 | M6 T G091 b
i [ 0716025 | 134013 | 206=045 | 152 | 187 IS oam
’ 5 | 08046012 | 1162002 | 1974025 | 146 | LK 09T L am | B
| 6 | 0711025 [ 080£012 | 152£006 [ 13 [ 113 | 5000 wn | B
| 7. [ 053£000 | 0894000 | 143 #0235 | 106 | 166 3750 - oam 1
, S B BI2 | 1351 | a0 | R
| meandsd) [ 076£0.0 | 116£025 | 1932036 | 1284245 | 1524020 | 10536440 . o
N.RB.: S =Short arm |LI1Llh(nk. n s (@ Centroneteic ind ;\A \7) N
L. = Long arm length (mean «: s.d.) C’ Chromosome tper AL Roe ¢

SAL - Total chromosone length (mean sy Avgreater than or cqual 0 200 i long
TCLY = Total chromosome length pereentage = (S + 1/2(S+HL) X 100 BLOE-2.0 um - medium
C.P. = Centromere position: m = median. nm = nearly median, nsm = nearly subniedian
o B - Table 3: Karvolypic data of Greemyeayvadendron suaveolens
| Chromosome S(mean+ L(mc:md: StL{mean £ TCL% Arm Ratio | CL ; criar]
| PairNumber | sdypm | sd)pm- s.l) pm sy | ‘
; 1 0324043 | L70£003 | 322%043 | 1905 | LIt | 4722 [am | A
[ 2 L6012 | L70+0.03 | 286+057 | 1700 | 147 | 000 ool
[ 3 | 098012 | 1434025 | 2415031 | 30 | 146 | 1063 om A
L 0894 025 | 134£0.43 | 223+031 | 1325 | 151 39.90 | A
| 5 LO7+ 000 | 116013 | 2242006 | 1330 | 108 18.00
J 6 0.89 +0.12 1.07£0.25 1.97+0.13 11.70 1.20 45.20 !
1 7 10804071 | 1.07£00 [ 1.88%0.19 .17 1.33 260 [ am | B
3 AT - T T
[ (meantsd) | 1014024 | 1354027 | 240£ 04 | 14364285 | 1476029 | 4255+ 178
N.B S = Short arm kn\_lh(mg u .\.Ll.) B - T C.L= Centronetric index >
L= Long army length (mean £ 5.d.) (G Cluomo\mm Lt \_Hm(
S+ ="Total chromosome length (mean £s.d.) A greater than or equal 10 2,01 wn -+ Tong
TC1.%= Total chromosome length pereentage = (S + L/2(S+1L)) X 100 B+ 1L01-2.0 pm = medium
C.P = Centromere position: m = median. nm = nearly median. nsm = nearly submedian — C greater than or cqual to 1.0 um
S Table4 Karyotypic data of Cleistopholis patens N
Chromosome | S(mean=* I{mean+ | S+l (mean [ TCL% Arm Ratio | C.L [ cp.iocr
_Pair Number | s.d.) un sd)pm | sd)pm | (L/S) B
| 1.61 £0.25 r2 06£0.13 | 3.67£03] 21.03 ' 1.28 390 | mn A
2 1254025 | L70£0.13 | 295£031 16.92 't 136 | 4242 oam A
3 L1603 | L79+0.00 | 2954045 l6()7 | 134 | 3939 1 oam v
|4 | 089#000 | 1432025 | 2324038 | 1333 | 160 | 3846 oam oA
> ] 098002 | 116+0.13 [ 205013 | 1231 ﬁ,( LIS | 4583 nm .\
6 77} 0.80+£0.13 | 0.8940.25 ' 1.70 £0.06 [ 974 | 09 ] 4737 Poam o B
7 | 0. 8()1QL_L| 089+0.0 | 170 £006 | 97 | 095 4767 | om | B
3 e ] 9 T 7ad T 999 | !
(mean £ s.d.) ] ()‘)71()44 ; l40l044 e 74‘)d:()73 \ 4781386 126 £0.25 l 43. i};?}(ﬂoj o
N.B.:  S=Shortamm kntjh (mcan i.\d.) C.L=- Centronetric index == (8841 X 100
ClI.= Chiomosome tpe ABor C

L= Long arm length (mean £s.d.)
S+ = Total chromosome length (mean £ s.d.)

TCl % = Total chromosone length percentage = (S + 1/2(8+1)) X 100

A greater than or equal to 2.0
B3 = 1.01-2.0unr= medium

C.P = Centromere position; m=nredian. nm = nearly median, nsm = nearly submedian

was .88+ 0.19 um in length. In Cleistopholis patens
the longest chromosome measured 3.67 = 0.31 pum
while the shortest chromosome had a length of 1.70

£0.06 pm.

The three species studied for chromosomal analysis

have a chromosome number of (n = 7) 2n
1984a and 1986). Karyotypce

(Morawetz 1984,

14

analysis showed that chromosome size varied from
3.67 + 0.31 um in Cleistopholis patens to 1.43 £

025 wm-in- Anreona -muricata. _The centromeric

loig

positions of the specics of Annonaccac investigated
arc nearly median with predominance of large

chromosome types.

The karyotypes were fairly similar within cach

species, with small intra- and inter-generic va

riations

in terms of size. There is little variability among the

chromosomes of the specics. The symmetry

of the

karyotypes suggests that chromosome rearrangement
is probably not involved in the evolution of the species.
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Plate 1C

opm :
Plate TA: Mitotic metaphase chromosome ol dnnona muricata

Plate IB: Mitotic metaphase chromosome of Greenwayodendron suaveaolens
Arrows indicate satellited chromosome pair.

Plate 1C: Mitoue metaphase chromosome of Clewstophalis patens
Arrows indicate satellited chromosome pair.
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Plate 2: Karyotypes of some species of Annonaceae
A = dnnona muricata
B = Greenwayodendron suaveolens

C = Clestopholis paiens
Chromosome 4 in B and 6 in C are satellited chromosomes
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Iig. I: Idiogram showing the haploid chromosome complement of the -lmona nuwicata studied. n=7
|
' d l
{ Oum
'
. 1 -
=7 I satelited chromosonie

!
Fig. 2 Idiogram showing the haploid chromosome complement of the Greenwayodendron suaveoleny studied. n

tn
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Fig, 3: Idiogram showing the haploid chromosonxe complement of the ¢ leistopholis peatens studied v
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