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Abstract 
Sccds of various accessions or / 1 1 7 t 1 0 1 7 ~  I I I I I I . ~ C ( I I N ,  C I . C C I I ~ I ~ ~ I ~ ~ ~ C / ~ ~ ~ C / ~ ~ I I  S I I ( / I : P ~ / C ' I ~ S  atid C'lci.s!o[1/7oli.r /iiiicii.s 

\vcrc collectcd from thc wct forcst, dry forest and derived savanna arcas of'Nigcria to dctcrminc tlicir kr:~.yo~\'pc. 
IJacIi of the species has a chrotnosome number ofn = 7 (2n = 14). A pair of satcllitcd cliron~osonics \ifas obscr\,cd 
in thc genome of G t ~ c c t i ~ ~ ~ r ~ j ~ o r l e ~ i d r o ~ ~  s~roveolcns and Cleis/op/iolis p ( ~ ~ o ~ . s .  Thc ccntrotncric positions in  ;!it 
species of Annonaceac investigated are nearly median with predominance of largc chromosornc ~ypcs .  Thc  
karyotypes wcrc similar within the species studied, with small intra-and intcr-gcncric variations in terms of'sizc. 
'I'hc karyotypic patterns suggest that there is no evidence of chromosome rcarrangcmcnt in tiicir cvolutio!i. 
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1. Introduction ' 

The Annonaceae belongs to thc class Magnolideae 
in the order Magnoliales. Cronquist (1968), 
Mabberley (1 987) and Bri~mmitt (1 992) 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 grcat economic 
importance, most especially the species studied in 
this work. The fruits and leaves ofArrrrorin niuricntn 
are-uscd in traditional medicine in tropical America 
and West Illdies because o'f their tranquillizing and 
sedative properties (Hasrat, De Bruyne, De Backer, 
Vauquelin and Vlietinck, 1997). 
The seeds of Artnorrn rrruricato contain a ye~lbw oil 
which is applied to hair in India and Mexico to kill 
lice. Green~vnyodendron sz~nveolens is used for 
landscaping, its leaf extract was evaluated against 
the larvae and pupae of the mosquito species Cu1e.x- 
quirrque ft~sciatzts. It significantly inhibited the 
emergence of adults (Murty, Sriram and Kaiser, 
1997). Folorunso and Olorode (2002, 2006) have 
reported the crude protein distributi0.n in Annonn 
muricntcr, Gr.eenwnyodendron s;n;eolens and 
Cleislopliolis polens. 

. 
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 speqialization. 

The constancy and usefi~l~;css oftlic karyotypc ariscs 
from thc fact that, at a givcn stagc of cell division 
and in a given tissue. each ccll of an organism 11z.s a 
constant number of chroti~osorncs of reasonzbly 
definitcvolume, lengtl~ and sllape (Adedcji and iyaluyi. 
2003). 
Up to date, no karyotypc data are available fo? the 
specits ofAnnonaceae in Nigeria. This work presents 
a comparative study of the karyotypc of.,,l. niriricri!~!. 
Gree11it)nyotient?roir sztcrveo1c1r.s nl?d C/ci.s!o;~lio/i.v 
j~t~terrs. It is hoped that this will stiniulate f!irt!icr 
studies in the family Annonaceac. 

2. Materials and Methods 
Living plant materials wcrc collected from diffeicnt 
ecological zones si~ch as the wet fojest, dry fcrcst 
and derived savanna areas ofNigeria (Table 1). Seeds 
of various accessions wcrc gcrrinated in plastic 
buckets and transplanted directly into thc soil ig :!E 
experimental garden in Obafe~ni A~volowo Universi:;: 
Ile-lfe, Osun State, Nigeria. Herbari:t;n materials 
were prepared from all thc collectio~~s and deposited 
as voucher speci~nens in the herbarium of Obafenii 
Awolowo University, Ile-lfc. 
Mitotic studies were carried out using roo: t i?  
squashes made in modified orcein stain (FLP - 
Orcein) descritjed by Olorode ( 1  974). Root tips from 
seedlings grown in plastic buckets were collected 
between the hours of 9.00 a.m. and 1 1 .OO a.m. when 
mitotic activities are believed to be usually !;is!: 
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(Jackson, 1962). Tlic liarvcstcd root tips wcrc tllcn 
pretreated in 8-hydroxyquinoli~ic solution for two to 
ilircc hours bcforc fixing in 1:3 acctic acid cthanol 
fisativc. 7'hc fiscd root tips wcrc lcft at room 
tcmpcraturc for at  lcast 24 l io i~rs  and used 
immcdiatcly tlicrcaftcr or storcd in a rcfrigcrator ulilil 
uscd latcr. Slidcs wcrc prcparcd by thc scluasll 
nicll;od after softc~iing thc roots for 5- 10 ~iiinutcs in 
18% HCI and waslicd indist i l lcd watcr. A flat 
monolaycr ofcclls was cnsurcd by gc~itic tappil~g on 
thc covcr slip with thc base of a ball point pc~ i  and 
then applyin:: a gcntlc thumb prcssurc on the covcr 
slip. Good cclls w c r i  photographed u~ider thc oil 
inimersion phase contrast objcctivc of  Lcitz Dialus 
rcscarch microscope. '. 

Chromosomc mcasurcments wci-e made in millimctrcs 
from photomicrographs ofsornatic cclls which wcrc 
enlarged 2.580 timcs. Thc  chromosomcs wcrc 
matclicd or paircd by a pllysical a~ialysis o f  tlic 
cliro~i~osomcs based on arm Icngtli and arlri ratio 
measurcnient data bascd gn thc methods dcscribcd 
by Torres (1 968) and Qurccky ( 1970). 'The  
chromosomes in the karyogram wcre numbered and 
arranged in order of  dccrcasing Icngtli. ~ h c  long arln 

toshortar~t~.atios<WS)~ ce~itromeric index (C.I.), --------------- 
arid sliortest/longcst cliromoso~ncs length rat~os wcrc 
calculated for the species genorncs. 

7 
8 
9 
10 

3. Results ant1  isc cuss ion 
I'latcs IA-C s h o ~ v  ~ l l c  ~ n i t o t i c  metapllasc 
c h r o m o s o ~ u c s  o 1' 11 I I I I O I I ~ I  ! I I I I ~ . ; C ( I ! ~ I ,  

C ; / - e c / l \ ~ ~ c ! ~ ~ o c / c ~ ~ ( / ~ ~ o ~ ~  .srlr~\~colc~i~.\~ and C'lc~i.scol)/rol:.\ 
j~(rIen.s rcspccti\,cly. Liacli of ~llcsc spccics I I : I S  a 
chromosomc numbcl- 01' 211 - 1.4 011 :I [xlsic I I L I I ~ I ~ C I -  

of7.  A pail-ol'satcllitcd ~111-clmoso~ncs \\,as obscri-cd 
i l l  thc ~ C I I O I ~ I C  of C ' i . i ~ c i i ~ i ~ r ! ~ ~ o r l i . i i t / ~ ~ o i i  .sr~cir~c~oii,!r.\. 
and c'lei.s~op/~o/i.s j~tr/eli.s (I'lntcs 1 I3  ancl I C ).  
Platc 2(A-C) and Fig. b-3 she\\- tlic kar>otypcs antl 
idiograms o 1' . ~ I I I I O I I ( I  I ) I I I I . ; C C ~ / ~ ; .  
Grcc/71i~c~vhcfenc/1-o11 .sr[cll.co/e~i.s and C:/ci.s~op/loii.v 
pn/cns, rcspcctivcly \\:I> ilc l>tblc 3-4 show tlic basic, 
chromosomcs pasalnctcrs. All thc chromoso~iics 01' 
thc spccics ofAnnonnccac invcstigntcd \\-cI.c ncarl!. 
mcdian. In Ani7o11ri IJIZI! .~L.(II(I ,  C ~ I ~ O I I I O S O I I ~ C  pairs I .  
2 and 4 wcrc long; tlic rc~naining clirorllosomcs \ \c~-c  
mcd ium in s izc.  In both (;i.i~~~~~\i~t~j.otiel~(/i.o;; 

.srtcrveolcns and C ' I e i . ~ / o j ) i ~ o l i . \ . s ~ ~ i ~ / ~ ' ~ ~ . s .  cIi1~0111oso1i1cs 
1-5 arc long, while chromc~somcs 6 :~nd  7 :u.c n i c d i i ~ ~ ; ~  
in size. In  Atl/rur7cr I I IZI~.~L.I I I ( I  tlic lougcst ~111.01110~0111i 

(cliromosomc I) h i d  tlic lc~~gtl i  ot'2.5 * 0.38 I ~ I - i  

and thc sliortcst ch ro~noso~ i~c  mcasu~.cd 1.43 * 0.25 
pni (chromosomc 7 ) .  In  C ; i - c c ~ r ~ ~ ~ c l j ~ o t l c ~ ~ c l i ~ o l r  
szmvcolcin tlic longcs~ chrom6somi lind thc Icugti~ 
--- 

of 7 ~ f ~ : ~ ~ ~ n - r r w l t i ~ c - ~ k c s l m 1 c s t  cI1rc71110~0111~ 

Nonr QdAh l b d .  Qldo 7' IS' N No 1-I" L Sisuin 
Na~g Q&Lknili I ? d ,  Qdo 7' IT' N 5" 14" 11 Niguia 

'AloogI<oad B.O.AU..llclfc W c  T30"N 4" i I"11 S i y i ~  
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Table 2: Karyotypic data of .,f1717oiitr i~llit.icotrr 

- 
I. = l r)lig ; tm~  length (nrnrl i- s.tl.) C.'!.. :-- C l ~ r t ~ ~ ~ ~ o s o ~ ~ x  ~11~:: ?Ll\ ilr C '  
St l .  = 'l'olal chn)nx)sonr length (nitan i s.tl.) ~ c c  I I I 2 . 0  1 - !oi!c 
.I'CIP/b= 'I'o[nl cliromoso~ix Ic~lgtli pcrccntagc = (S + m(S-1-I,)) X 100 I 3  : I .O 1-2.0 yrn - I~!CCIILII~~ 
C.I';= Ccntronxrc position: ni = median. Iim =ncilrly ~iicdinri. nsm = nearly sctb~nctlia~i C ~I.C:IIC~ 111;111 01. C(IL;:II :(I 1.0 11:11 

Clirornosomc 
P ~ i r  Number 

1 
7 
3 
.I 
3 

o 
7 
) 

(IiKilIl i s.<I.) 

Tablc3: Kapot!.pic (lain ~ I ' ( ; I . ~ ~ , I ~ I ~ ~ ~ ~ I X / L L I I ( ~ ~ O I ~  sr~oi.c.ok,~rs 
Clirornosornc 
I'nir Numlwr 

1 
7- 

was 1.88 * 0.19 pm in length. In C/cis/opl7o/ispotei7s 
the longest cliromosomc ~neasured 3.67 * 0.3 1 prn 
while the shortest c l i romoso~~~e  had a length of 1.70 
* 0.06 pm. 
' ~ I I c  three species studied for chromosomal analysis 
have a cl~romosome number of  (n  = 7) 2 n  = 14 
(Morawetz 1984, 1984a and 1986). Karyotypc 
analysis showed that chromosome size vatied frorn 
3.67 * 0.3 1 pm i n  C/ci.v/opl7o/is pc~fcn.s to 1.43 + 

N.13.: S = SIIOII :t1.111 1 ~ 1 i g i l ~  (11~;ui + s.cl.) ( ' . I .  C'c i i [ ro~~~~l~. ic  IIIC!~\ ( S ' S .  1 .) \i 1 \!O 

1. z 1.011s :lllll l ~ l l l g ~ l  ( l lK i~1 3. s.<\.) (..'I.. ~ ' ~ l l ~ O l l l O ~ ~ l l 1 ~ ~  l!]W: :\. I {  ( 1 : .  ( '  

S I I. . - 'l'01;1l cl1l-olllos[lll~ l c l l ~ i l l  ( l 1 1 ~ L l l l  . I  s.<I,) * !\ ;l-c:l!cl. 111:t:1 111. c<!ll:!l 1,) 2 .0 !  ::!I1 !,):ig 
.1'~1,,!, - ~ . l.otiil c l~s<)~i ioso~ir  lc~igtli pc~.cc~i~iigt = (S + IE(Si.1,)) X 103 13 I .Ol-2.0 y 1 1  - l l l ~ \ ! i ~ l l l l  
C.1'. - <.~c~irn~nrrc posilioll: 111 = ~ncdin~i. nm = ~lcarly nlctlirul. nsni = 11c:uly sub~iictliiui 

S (mcnn A 
s.cl.) prii 

0 .  : O  
0.80 i 0. 12 
0.80+:0.12 
0 7  L 0 . 5  
O.XOO.I2 
0.71 1 0.25 
0.5.3 10.00 

5.33 
0.70 : 0. I 

Table 4: Karyotypic data of Ckis1opl7011.r pc~~lc~rs - 

positions of thc specics ofAnnonaccnc invcstig;itccl 
arc nearly ~ncdian  with predominnncc of 181-gc 
clir;omoso~ne types. 
The karyotypes were fairly siinilal- \ v i i h i i l  each 
species, with small intra- and intcr-gc~lcric variztioils 
in terms of size. There is little varizbility an:ong thc 
chromosomes of the specics. Thc syrnnletv oi'tlle 
karyotypes suggests that chr-oinosomc rcai-I-angcment 
is probably not involved in thc c\/oli~tion of t l~c  spccies. 

3 0.98 3: 0.12 1.43 10.7-5 2.4 1 A 0.3 1 14.30 1 .-I0 
J 0.89 i 025 I .3J * 0.13 2.23 1 0.3 I 13.25 1.51 -- 
2 1.07 + O.(X) I. I6  1 0.13 2.24 + 0.M) 13.30 I .OS 
6 0.89 * 0. I2  1.07 % 0.25 I .97 + 0.13 1 1.70 1.20 
7 0 . 0  + 0 7  1.07 1 0.0 1.88 * 0.19 11.17 1.33 .I?.OO - 

---I 
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S(~iienn + 
s.tl.) pni  

I .52i0.13 
l 6 0 l 2  

Chromosome 
Pair Number 

I 
2 
3 
4 
3 

6 
~- 

7 
. 3  

( I  I . )  

I, (mean + 
s.tl.) pm 

l .52tO.l3 
1.25 k 0.2.1 
I.16-tO.12 
I .34 k 0. 13 
l . O O l 7  
o.xo 0. 12 
0 . 8 9 ~ 0 . 0 0  

H. I2 
I 6 0 

ymcan  A 
s.tl.) pni . 

1.70rt-0.13 
1.70f 0.13 

N.B.: S = S l i o ~ ~  nnn Icng11 (nran t s.tl.) C.I.; Cc111l-onxwic i ~ i t i a  Lz ( S  S 1 l . )  :i I00 
I,= Inll~ a711 l ~ l l j i t l l  (11)~'all _+ s.4.) c.'l'. = ~ ~ 1 ~ ~ ) 1 1 ~ ) ~ 0 1 1 ~  1 ~ 1 ~ :  :L!? ~ l i  (.' 

S+I. = 'Ibtnl clirotix~sot~*: length ( n x m  + s.cl.) A 91-ci1~tr t l iai or cqi~:\l 10 2.0 I k111i ll.!i1; 
'I'Cl."/o= Total c l i ronawnr Icngth prcnrngc = (S + Ifi(S-1-I.)) X 100 13 ' I.OI-2.0,Llll~ llL'di~1!1 
C.1' = Ccllironxrc position: 111 =.mdiy. nm = lrarly nxtlia~i. 11s111= nearly subnxdian 

S(mcan * 
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I.61*0.25 
1.25i0.25 
l. l6*0.13 
0.89 i O.(X) 
0 0 0 l 2  
0.XO k 0. 13 
0.80 i 0.13 

7:19 
0.02 i 0.44 

S+L (mean rt 
. s.tl.) prn 

2.jOi-0.38 
2.06 * 0.37 
1.9710.25 
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1.97k0.25 
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3.8610.57 
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