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ABSTRACT 
Thirty-jive accessions of Panicum muximum Jacq were collecred jrom parts of the states of 

south-western Nigeria to delermine the karyotype. The chromosome number is 2n = 32. They are 
largely sub-metacentric medium small, only chromosome pair one is submetucentric medium large. 
All accessions studied have symmetrical karyotype. The katyolypic pattern shows that the 
chromosomes can be' grouped into eighl groups of four and some size drfferentials are also 

: recognized within each of the groups. Mirotic metaphase chromosome characters were used to assign 
the karyotypic formula lC1" + ISB'" for P. maximum. 

INTRODUCTION 
Panicum maximum Jacq commonly 

known as guinea grass is of great economic 
importance. It is one of the most important 
fodder and pasture species (Bogdan, 1977) 
with a broad application in the tropics (Usberti 
and Valio, 1997). As a cultivated grass, P. 
maximum is much valued for its good 
persistence (Ng et al., 1997) and it is one of 
the most successful weeds, (Batianoff and 
Andrew, 1998). Bogdan (1 977) reported 
diploids 2n = 16, triploids 2n = 24, pentaploids 
2 n  = 40, octoploids 2n = 64, nonaploids 2n = 
72, and also plants with irregular chromosome 
numbers (2n = 31, 36, 37, 38) in Panicum 
muximum. Savidan and Pernes 1982 and 
Zuloaga 1987, aiso reported apomixis and 
changing ploidies in Panicum maximum. 
According to Bogdan (1977), the cultivars that 
are gown  in various countries represent 
apomictic or vegetative clones with little or no 
variability within the cuitivar. Karyorype 
studies in grasses are generally difficuit 
because of preparatory problems fiom root 
tips. although the karyotype Ins been 
recognized as one of the criteria by which 
species could be delimited. The constancy and 
usefulness of the karyotype arises from the 
fact that at a given stage of cell division and in 
a given tissue, each cell of an organism has a 
constant number of chromosomes of 
reasonably definite volume, length, and shape. 

Given the available information, there has 
not been any report on the karyotype of the 
accessions of Panicum maximum in Nigeria. The 
aim of this work is therefore to evaluate the 
mitotic metaphase chromosome morphologies and 
use the characters obtained there from to assign 
karyotypic formula to the Panicum maximum. 

MATERIALS AND METHODS 
Living plant materials were collected from 

wild populations in the geographical southwestern 
part of Nigeria, which falls within the lowland 
rainforest and derived savanna ecological zone, 
encompassing Osun, Oyo, Ogon Ondo and Kwara 
States. These were planted in the Botanical, 
Garden in Obafemi Awolowo University, 11e-Ife, 
Osun State, Nigeria. 

The various accessions were brought into 
cultivation by transpianting rootstocks of the 
accessions fiom the wild to the experimental plot. 
In all, thirty-five accessions were studied. Table I 
shows the sources, locations. distinguisning, 
characters and collectors of the accessions. 

Young flower buds were harvested fi-om the 
experimental field populat~ons and fixed on tne 
spot in 1 :3 acetate:aicohol. Slides were prepared 
by squash technique fiom the tapetal cells of the 
anther and stained in Formic, Lactic dnd 
Propionic acid (FLP) Orcein (Lasebikan and 
Olorode, 1972). Good cel!s w$re ~hotographed 
under the oil immersion phase contrast objective 
of Leitz Dialux research microscope. 



I I .4c;ic..~sic~ns of Panicum mat-imum .Jecq studied and their sources 

. -~ - . - . - - . . . - -. -. . - - - . . .- - -. . . - - . - . . . - . - -. -- - - - . . - 
\ccession Location Description Collector 

Directly &hind Faculty of Apiculture Ohatknii . 4 w o l o ~ o  
University campus, Ile-lfe. 7'30"N 4'3 1 "E. Nigeria 
Ruderal behind Faculty of Agriculture. on the way to quarters. 
O.A.U. ne-lfe, P30"N 4"3IwL. Nigeria 
lnside the bush on Road 18. O.A.I!. Staff qitarters. Ile-lfe 
7@3V'N 4'31"E. Nigeria 
Ruderal on Road 18, O.A.U. Sraff quarten. Ile-lfe. 7'30"N 
J031"E. Nigeria 
lnside the bush on Road 8, O.A.II. Staff quarters. Ile-lfe. 
7O3V'N 4'31"E. Nigeria 
lnside Odeda quarters, Abeokuta, Ogun State. 7 I OWN 3'2 1 "E, 
Nigeria 
Ruderal, Abeokuta - Ibadan Road T I  5"N 3'5"E, Nigeria 
Abeokuta - Ibadan rmd, inside the bush 71 5"N 3'25"E. Nigeria 
Ruderal, Abeokuta - Ibadan road, P15"N 3'25"E, Nigeria. 
National Cereals Research Institute (N. C. R 0, Apata Ibadan, 
Oyo State T I  7"N 3'3VfE, Nigeria 
Inside the bush, Apata, Ibadan, Oyo State 797"N 390"E. 
Nigeria 
Ruderal, Apata, badan, Oyo State. P17"~ 3'30 E. Nigeria 
Teaching and Research farm 0.A.U Ile-lfe. P30"N' 4'3IvE, 
Nigeria 
R u d d ,  Federal University of Technology, Akure (F.U.T.A) 
School area, Ondo State 7'15"N 5'14"E, Nigeria 
F.U.T.A. Staff quarters, .4kure,. Ondo State. 7@15"N 5'14"E, 
Nige~ia 
Ruderal in front of a house, F.U.T.A. Staff quarters, Akure, 
Ondo State 7O15"N S01YE, Nigeria 
Abandoned farmland, F.U.T., Akure, Ondo State 7'15"N 
5'14"E, Nigeria 
Ruderal. F.U.T., Akure Ondo State P 1 S N  PIYE, Nigeria 
Oil palm plantation Apoje, Ijebu-lgbo, Ogun State, in the open 
6'58"N 4'0OWE, Nigeria 
Oil palm plantation Apoje, Ijebu-Igbo, Ogun State, in the open 
6'58"N 4'0OVE, Nigeria 
Ruderal, florin-Offa road on the Kwara State - Osun State 
boundary 8'32"N 4'34"E Nigeria 

Broad leaves. h e a q  tillering. culm diameter fairly big. Plant type ggcnrrully robust. Adedeji & Fduyi 

Narrow leaves. inttnnediate tillering. culm diameter thin. Plant i)7*: not so robust. 

blostly. broad-leafed. heavy tillering cul:n diamrter fair!y big. P l e ~ t  t ? ~ e  rclbust Adedeji & Faluyi 

Nmotv leaves. heavy tillering, culm diameter s Plwt type not robua Adedeji & Faluyi 

Broad leaws. heavy rillering culm diameter big. Plant robust. Adedeji & Faluyi 

Broad leaves. heavy tillering, culm diameter big. Plant robust. Faluyi & Nwokeocha 

Narrow leaves, heavy rillering. culm diameter s Plant gpe robust 
Narrow leaves, heavy tillering. culm diameter small. Plant robust. 
Narrow leaves. low tillering culm diameter small. Plant not robust. 
Broad leaves, heavy tillering, culm diameter big. Plant robust 

Faluyi & Nwokeocha 
Faluyi & Nwdteocha 
Faluyi & Nwokeocha 
Faluyi & Nwokeocha 

Faluyi & Nwokeocha Broad leaves, heavy tillering. culm diameter big. Plant robust 

Narrow leaves, low tillering. culm diameter small. Plant type kt robust. 
Broad leaves, heavy tillering, culm diameter big. Plant robust 

Faluyi & Nwokeocha 
Adedeji & Faluyi 

Narrow leaves, low tillering. culm diameter small. Plant bpe not robust. Adedeji 

Adedeji Broad leaves, heavy tillering; culm diameter big. Plant robust 

Narrow leaves heavy tillering culm diameter small. Plant not so robust 

Broad leaves, heavy tillering; culm di;imeter big. Plant robust 

Narrow leaves. low tillering. culm diameter small. Plant type not robust. 
Broad leaves. heavy tillering. culm diameter big. Plant robust 

Adedeji 
Adedeji & Faluyi 

Narrow leaves, intermediate tillering. calm diameter small Plant not so robust. Adedeji & Faluyi 

Narrow leaves, low tillering, culm diameter small. Plant not robust Faluyi 
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Chromosome measurements were made 
in millimeters from photomicrographs of 
metaphases of tapetal cells, which were 
enlarged 2400X. The chromosomes were 
matched based on gross size. arm length and 
arm ratio measurements. The images of paired 
chromosomes were cut and arranged in order 
of decreasing length for recording 
measurements and for purposes of subsequent 
reference. When all measurements had been 
compiled, the long-to-short arm ratios (LIS), 
centromeric index (C.I.) and total chromosome 
length percentage (T.C.L. %) were calculated 
for the P. maximum genome. After pairing and 
comparing the chromosomes, the data were 
convened into microns. The means of the pairs 
were calculated to obtain the values for the 
idiograms. 

Is evaluating the chromosome 
morphology, centromeric position 
terminologies proposed by Abraham and 
Prasad (1983) were used. Depending upon 
their relative length, the chromosomes were 
assigned to size classes delimited by Stebbins 
(1 938) as follows: 

A. Shortlsmall chromosomes (average 
length less than 2pm). 

B. Medium small chromosomes (2- 5pm 
long). 

C. Medium large chromosomes (5- 9pn1 
long). 

D. Largdong chromosomes (average length 
more than 9pm). 

T.C.L. % was calculated using the 
formula described by Huziwara (I 962). 

T.C.L. 96 =Tot 0 
Totai length of  a chromosome complement 

.. . 
C.I. = Short wn leneth x 100 

Total chromosome length. 

RESULTS AND DISCUSSIONS 
Table 2 shows the classification of the 

chromosomes according to Abraham and 
Prasad (1983) and Stebbinc (1938). The 
chromosomes are mainly sub-methcentric 
medium small with only chromosome pair one 
being sub-metacentric medium large (Plates. 
lA, B, C.). The karyotypic formula proposed 
for P. maximum based on the above 
m ~ r p h o l ~ g i ~ ~ i t  characteristics of the 

chromosomes is 1C" + 15Bm. Superscript sm, 
represents sub-metacentric position of the 
centromere. 

The idiogram (Plate 1C) shows the 
karyotype graphically. It is easy to see from this 
idiogram that the complement falls into 8 size 
class groups of one chromosome pair per size 
class. These size classes also fall clearly into 
centromere type classes. The karyotype conforms 
to a chromosome complement of 2n =32 for 
Panicum maximum. The karyotypic pattern of 
eight groups of four is consistent with (he 
interpretation of autopolyploidy but it is not 
inconsistent with the postulate of segmental 
allopolyploidy. The karyotype is symmetrical 
composed of sub-metacentric chromosomes, 
suggesting that the species is primitive. The 
predominant trend is from symmetry to  
asymmetry, although reversals of this trend is 
occur periodically . 

A close look at the idiogram show the eight 
different quadrivalent groups as being unique in. 
cl~romosome form and size signifying the ease of 
tetravalent associations among each'group during 
meiosis. This however leads + to meiotic 
irregularities, which throws fight on the 
limitations of the reproductive biology in this 
species shown through very low seed set, low 
pollen fertility and reduced variabilitv in the 
population, Adedeji, 200 1 . 
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Table 2. Kayotypic data of Panicum marimurn 

Chromosome s (+ s.d.) L (k.d.) S + L (hd.) TCL % Arm Ratio C.L C.T. 
Pair Number ( P I  (p m) (pm)- ' . (Ls) 

S = Short arm length (* s.d.) 
Id = Long arm length (ft s.d.) 
S+L = Total chromosome length (* s.d.) 
TCL% = Total chromosome length percentage (S+LlI(S+L))X 100 

8.15 1.18 45.98 C 
7.68 1.41 41.46 B 
7.59 1.38 41.98 B 
7.46 1.41 41.42 B 
6.66 1.44 40.98 B 
6.65 1.45 40.85 B 
6.65 1.46 40.61 B 
6.63 1.50 40.00 B 
6.29 1.47 40.45 B 
5.79 1.22 45.01 B 
5.37 1.26 44.19 B 00 

5.21 1.39 4 1.92 B 
5.13 I .81 35.56 B \ 
4.96 1.54 39.3 1 B 
4.90 1.51 39.8 1 B 
4.88 1.59 38.66 B 

100.00 
6.25*0.27 1.44iO.04 4 1.14a.63 

C.L = Centrorneric index = (3 S+L) X 100 
C.T. = C h r w  type: B or C 
Sub-metacentric medium small = B = (2.5pm long) 
S u b m e t a m c  medium large = C = (5-9pm long) . 
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Plate 1. (A) Mitotic metapbase chromosomes in  Panicum muximum 
(B) Karyotype of the accessions o f  Panicum maximum 
(C) Idiogrr m showing the haploid chromosome conlplenlent of 

the Panicum maxikum accessions studied 
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