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Abslract: The foliar epidermal sl:~cites acre carfled ~ I I I  or1 

Andropogon gayani~s and A~idropogor? lcclonr~n w~ lh  the a m  c i i  
determining the patlerns or var~alion ~n their ep~derrnal 
characterislics and assessing [heir value in species idnnl~licalion 
and classification. Adaplive and endemic chnraclers !hat may be 
useful in the idenlilication of the savanna species (A .  gayanus) are 
long cells longer in length and width: shorl cclls longer in lenglli and 
width; micro hair longer in lenglh and widlli; strat(;hl anl~clinal v:alI. 
Typical characters of the genus are ~niporlanl Ir: lhn ~r len:~ l icn l~nt~ 
and classification of lhe genus: Iliese arc cr?ll ~vall I,ir~cs'y Ili:r:L :in-! 
straight, stomala amphislomnlic. ~ a ~ i l l n ~  I;lrc?l\: n t ~ r ~ ~ ~ r n ~ ~ ~ .  I ~ T - ,  

uniform in size. 

Keywords: foliar, epidermal, Aritir-opo!7oti g;ly,it,c~s. /lt~r/r.npc~gc>t~ 
teclor~irn. microhair. macroha: 

Introduction 

The genus Andropogon belongs to the grass larnlly Po;lco;~c W~IICII 1s ;I dery 
large cosmopolitan family consisting of about 50 to 60 tribcs. 660 gcncra 9000 
species throughout the world (OLORODE 1984; HuTCIHINSON & DAI-ZIEI. 1972). 
Andropogon is a genus of about 29 species almost confincd lo the lropical and 
warm temperate regions o f  the world frequently forming an importanl par1 o l  the 
savannah grasses in  the tropics. It is composed of annual or perennial grasses 



frequently with tall culrns, Ica! Sladc-s 111123: : 2  ~ailcac!nlt? or ovate, spikelet 
usually in pairs, one of each pair sessrlc. Ihc. clher pedicclled usually with 2 
flowers wilh the lowcr Ilorel t);irrctl~ o r  111 ;11c ,  I ~ m : i l  [ t i ! >  LIIJIIC~ ~)ISCXU;II or female 
(HUTCHINSON & D A L Z I ~ ~ L  1072) 

The cconomi~c IITI~,II?;III~;(! ( 1 1  ~ ' \ i~ ( l io / )o~/o ! l  ~/;o/<I:III:; II~(:~I.I~L!>; r t ~  LISC? to 1170dify 
frrc rrx]Irnr?s III Ill(! >;;IV:IIIII,I I , : I ; I~ )~ I~ . ,  I1 I , ,  , I  y ~LI I , I~ , I I I I~ !  ~.~,l i t*! i  vo~111<1 :lli(l Sc>rvcs 
i ~ s  t~asrc rr~alcr~;ils I u r  W C J V I ~ I I  I IOII~~~;:-, /\II(/~O[)LJL/IJ!I L~CI~;IIIII.S IS : I  111yIily producl~ve 
grass, which rncrcasc:s luol loatl:;, ;II-I.IC!LI~~.::; 1r i1t : l rs~.  1i1l0 dry scnsori fires which 
seriously damage nal~vo woocly spcc~cs ,%~di~i.,ogc!,~ 1~cloru17i is used as 
animal food. AOOKI (200tj) ri:r~orIi!tl Itial ' i r ~ . ~ / > ~ i r / / r , / ~ !  :;l)ecic?s ol bacler~a are 
associated wilh roots ol ~ : l t / i ~ / i ~ ~ ~ l l  Icr-!ui:~;:~ ,v;li~c:l~ help 111 Irx~ng ainiospheric 
nitrogen into the soil. 

The grass family, Poaceac, IS noled for il's wide drversily and complexity and 
so has posed many problerns to lhe Iaxoiioril~sls using the lradilional method 
based on gross morphology (SIIIVASTAVA 1978). Bciore the later part of the 19th 
century, taxonomists were confined lo the use of Ihe feature of reproductive 
organs, as floral characters were cons~dered lo prov~de the most valuable 
indicators of taxonomic affiri~tres (N>VIJK~IQCI-I;, 1996). Of all the non-reproductive 
organs, the leaf is the rliosl wldcly uscr: I ; )  pla111 ~;~xorion~y. (STACE 1965, 1984, 
STRIVASTAVA 1978) descr~bod ltlc leal C~IC!L'~IIIIS ils lt)e second mosl important 
character after cytology for solving laxoriorllrc problerns. 

Following the work of ME'ICALFE O; CIIALK (1950), which today serve as 
standard references on plaril anatomy, tlic use of vegetative anatomical 
characters in taxonomy becarnc: ;I rcxrliric procctdure. Since then ,  the immense 
value of the leaf epidermis a ~ l t i  v~::(lcL;il~vc arialomy In grass systemalics has 
been demonstrated by rnany wurkcrs, arilorlg v i l io~l i  arc STI~IVASTAVA (1978); 
R[:NV~IZI (19f j2, lLlt{7), (j( ,I ! ; I , J ' ~  I Y. 01 ;..I I l i t  1 1  I i i lH!1, lkl5'l) :111(l FOl C)l<UNSC) 8 
OYETUNJI (2007) .  .IIIIS work IL LI C ( ~ I I I ~ I I , ~ J ~ I ~ ! I ~  I:) IIIC usc 01 fo11ar anatorny in 
taxonomy, spec~f~cally 111 c .s l ;~b l~s l~ l l~g IIIC I ; IX IJ I I~ . ! I I I I~  rcl;~l~orisliip 2nd differences 
between the two spccrcs of A:ruic.lpoyo~~. 

Material and methods 

The ep~dermal prepararlor I g! i t  IC ;I;.IL) I;]! L 1 ~  id .r:,;ix~;~t surf;lces of the leaf 
blade were made In ten accessiorls ~> i ic l l  o! A~~( l i - opogo~~  i e c l o r ~ ~ n ~  (collected 
along Ilesa-Akure Road) arid Ai:i:;[>!~og:>/! yc:y;~ill/s Ll1c11 v~as collecled along 
Yankari National Park in B3ircli1 (Fly 1)  Vouchcr specimens are deposited in 
the Herbarium of the Department of Botany, Obalcni~ Awolowo University, Ile-lfe, 
Osun State, Nigeria. The leaves of the Iwo plant were boiled in water for five- 
minutes to soften them. The scraping rneiliod (CUTLER 1978) was used for 
Andropogon tectorum antl Al?dropogo~.r yay:lr,us. The specimen were 
decolourized in about 5% sodiurii I-iypoclor.~le (doriicstic bleach) for 30-60 
minutes. The cleared cpiderrrlal ~,c-c:ls \.YL\IL' ; ) ~ v : s L ' ~ v c ~  iri 50i1/0 etlianol, stained in 
Alcian blue and counter s lancd III 7-0lu1dc1lo blue lo enhance contrast. TO 
enhance the identification of cork and s~lica cclls, surlle peels were stained in I0/o 
Sudan IV solution. All the I I~L 'F)~~; I~IC) I~S vere niountcd In 25% glycerol. 60th 
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adaxial and abaxial surfaces of the leaves wcrc s ~ L I ( ! ~ c ~ ,  l l luslrat i~ns of the foliar 
epidermal features were clone by cnrnc;n Iircrda under x 25 objective power of 
leitz DIALUX research microscope:. Anator~l~cal  mcasuremenls were rnade in 
ocular units at x 40 object~vc poVJl!rS ~ J I K ~  coriv~lr!vt! to In~cronle!ers. The stomata 
index (I) was estimated for Ihc Ic;i! s~~rf:icc::i Ilslncl lllc lornlula 

S.I= Storriala Iridt!x 
S= Number ol Stor!i;~!a per UII I~ ;.~rcir 
E= Number of 0rtf1rl;iry Ep~tlcl-rnal cells plus subs~diary cells in the same 
unit area 

.zcsr 1 : 75 CCC 
1c-1 5 )  i c  I,-'. 3:cnI' 

Fig. 1. Areas of colleclion of Aridropogori species used for tlie study in Nigeria 



Results 

Andropogon gaynnus (adaxial) (Flci 32 nntl T:lb 1 )  

Long Cells: reclanyular. cor~sptt:~.~o~~sly uloilgatod (many lil-iies longer than 
broad) 8-9 rowed bclwc:cri Illc VC!III ccll w;lll IS thick i ~ n d  slraighl, papillae 
presenl, numerous ;~rlr! cln~f:)rr~i 111 :;I;(: 

short  C C ~ ~ S :  ~ l L l l l l ~ ! l ~ ~ ~ J ' ~  ' ~ O ~ l ~ . l l ~  , l I l 8 !  i , l t " . ! ' l I l  t L .  I ~ ' L ? / %  ;I-:< I:VIIS 
Prickle hairs: rlorlc: S(!I,II 

Micro hairs : presenl ;~ricl sor:rcl~ri~e.; [ S ~ J I I ~  011 Itie short cells. 
Macro hairs: none seer] 
Stomata: paracytic storriai;l l y ; ~ ?  prescnl I;>ryo, numerous. 2-3 rows per band 

and dome-shaped 
Anticlinal walls: straight. 

Andropogon gayanus (ahaxial) (Fig. 2b and Tab. 1)  

Long Cells: rectangular, slightly elonyaled. 4-5 rowed between the veins, cell 
wall is thick and slraight, papillae present, numerous, small and of uniform 
sizes, present in between ttlc stonlala 

Short cells: numerous, solllary and of equal s~zcs ~n rows of 2-3 cells. 
Prickle hairs none seen 
Micro hairs: presenl, longer on adaxii-ll surface lhan on the abaxial surface. 
Macro hairs: none seer) 
Stomata: paracytic slomata type present, numerous than on the adaxial 

surface, 5-6 rows per band and doriic-shal~od 
Anticlirial walls: slralyhl 

Andropogon Icclorortr (;itl;~xi;il) f r ~ ! l  ' $ : I  ; 1 1 1 # 1  T ; I I I  :?) 

Long cells: rect~~rigular, c u ~ l s p ~ ~ : u i ~ ~ ~ s l y  clu~lcjiitcd (many time longer than broad) 
7-8 rowed between the velrls, cc:ll ivall IS I l i ~ c k a n d  wavy, papillae present 
with uniform slze. 

Short cells: present over the velns iri rows of 2 or more cells. 
Prickle hairs: none seeir 
Micro hairs: preseni 
Macro hairs: none soun 
Stomata: large. ~rilrcqueril slorl~iria. par;lcyt~c slornata typo present, dome- 

shaped. 2 banded bclween l t  ~c vclris 
Anticlinal walls: wavy 

Andropogon tectorum (abaxial) (Fig. 3b and Tab.  2) 

Long cells: rectangular, conspicuously clorqated (many times longer than 
broad): 2-3 rows between [lie veins, cell wall is thin and wavy, papillae 
present, more abundant than on Iho arlaxlal surface, small and of uniform 
size. 

Short cells: infrequent , in cont11iuc;us rows 
Prickle hairs: none seen 



Micro hairs: none seen 
Macro hairs: i n f r e q u e n t ,  long a11d s I c I ~ ~ L ' ~  m ~ l h  Ihe a p e x  s h a r p l y  pointed: h a ~ r  

base la rge .  

Stomata: n u m e r o u s  on Ihc al~;: lx~;~l  Illail 011 tlie aclaxial s u r f a c e ,  d o r n e - s h a p e d ,  

paracy l i c  s l o r ~ ~ ; l l a  r > r o s i ! ~ i l ,  ::-dl IJ;II~(I(-JII I,c:lwcr.!~~ It~c v c l n s .  

Tab. 1.  Sornc dcscrrl,livc! s l ; ~ l ! h l ~ c h  0 1  I ~ i i l  (: l) id~!r l l l ;~l i ~ l l r i b u l c s  o f  A t i d r o p o g o r ~  
gayanus (nu rnhcr  o l  r r l c i l s t r r c ~ ~ ~ c ~ ~ t s  11-  10) -- ~ ~ . . . . . . . . . .  - 

Trait MIIIIIII(IIII M ~ I x I I ~ I ~ , ! I ~  Mca11 SIr~l~d;~rc! Standard error 
dcvlallon 

. . - . .  ... (IJrn) -. 
Adaaii~l Abilxl,il Adaxl;~l Al>.~xl;~l Acl.~x~;ll Ab;~xi;ll Adaxiill Abaxial Adaxial Abaxial .. - ... -. . . . . . . . . . . . .  - . . - - - - - - 

Lerlylh ol 2 92 3 4.1 J '?I i : '5 I :  3 .I> '  0 1g 0 18 1 0.28 10.25 
stornala 
W~dlh of stonlala 2.70 I 91 Z L U  2 :'3 2 3 2 07 0.09 0 1 6  10 18 20.22 
Lenglh of long 10 08 3 'JG I:! LIZ / 92 1 1 5 9'1 1 52 1.98 Q . 2 9  9 . 8 0  
cells 
Width of long 1.80 l 02 1.87 Z 16 1 Y4 1.89 0.04 0.27 I 0.05 r0.38 
cells 
Lenglh of shorl 1 62 1 87 1 rJti ? 20 1 %0 2.04 0.16 0.17 2 0.25 t 0.23 
cells 
Widlh of short 1.76 1 12 1 8-1 I .I-! i : iU 1 28 0 0: 0.lG ~ 0 . 0 6  20.23 
cells 
Length of micro 28.46 I U  32 44 21 S , '  JU .1E 1 t i  ? h i  1 $15 5 4.1 L 2.80 t7 .69  
hairs 
Widlh of micro 1 15 1 d t i  1 8!1 ! 91 1 I 1 70 0 33 0.22 ?; 0.46 _+ 0.30 
hairs -. 

Tab. 2. S o m e  d e s c r i p t i v e  s t a t i s t i c s  o f  leal e p i d c r ~ l ~ a l  a t t r i bu tes  of Andropogon 
tectorum (number of rncasurc r r len ts  n = 1 0 )  

. . . . . . . . . .  -- . ~ 

Trait M~II~IIIUIII M;~xi r t lu t l~  Mec111 Standard Standard error 

(Pm) tlcvistion 
............. . . . . . . .  - -- -.. - -- -- 

Adaxial Abaxial Adi1xi;il Ab;txi;~l Atlilxi;~l Abaxial Adnxial Abaxial Adaxial Abaxial -- . - -. - - - - 
Lenglh of 3.27 3 28 3 l t l  ' 1; '  :! 28 3 50 0.005 0.32 t 0.007 f0.45 
slomala 
Widlti of slorrlala 2 20 2 1C 2 22, i .:e , 2 2 j4 0.01 5 0 10 20.02 20.22 
Lenglhoflor~g 7 5(j 1 J ! '  I ' 5 01 0 34 0 50 t0.37 20.71 
cells 
Wldlh 01 long 1 76 4 2 1 I 2 i H-: 2 1 0.08 U 16 t 0.1 1 ~ 0 . 2 3  
cells 
Lenglh 01 sllorl 1 12 1 4-1 1 L 1  1 ! 1 5.; 1 t i  0.22 0 1.3 ~ 0 . 3 0  LO 05 
cells 
Widlh of short 0 72 1 12 0 71) I i'u U 76 1 4 4  0.04 0.34 10.05 10.47 
cells 
Length of micro 12 6 3U t, :: I I; 9 00 t12.72 
hairs 
Width of micro 3.96 4 32 z i  14 0 1 8  f 0.25 
hairs 
Lenglh of macro 14 04 l!i I? 14 58 0.54 r0.76 
hairs 
Width of micro 1 1<7 l i l  i( 14H 0 40 ~ 0 . 5 6  
hairs -- 
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Fig. 2. The leaf epidermal features of A r ~ d r o p o g o r ~  gaya r~us  (a - adaxial epidermis,  
b - abaxial epidermis); MI - microl in i rs,  S - stomata, L C  - long cells, SC - short  
cells, P - papillae 
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Fig. 3. The leaf epider~rlal features of A~~dropogor r  tcctorurn (a - adaxial epidermis, 
b - abaxlal epidermis); MI - microhairs, S - stomata, LC - long cells, SC - short 
cells, P - papillae 



Discussion 

C A R ~ U I S T  (1961) as reported by ILLOII (1995) slated that the leaf provides 
variety of analomical feal~.~rcs Illat c;111 bc o! laxc~!lomic ulilily, Resulls of the 
study revealed that Iherc? arc ni;lriy a i i ;~ lo l l i~cal  varl:it~ons between the 2 species 
of Andropogon ?,l~~tlic:fl I li)v/<:vr:l : , ~ J I I ~ I *  01 1111 :  ~'l\;lr;lc.l('rs wc!ro PI-clsi?nl in all of 
thcm and m;ly t ~ c !  lyi,~c:iil IJI 1 1 1 c :  1 1 ~ 1 1 1 t 1 5  oi ICi~ l i i l j .  

METCALI-c (1954) poili lud uiil I l i ~ r l  CI:I~;IIII LII~IILICIC~ 01 l l ic U F ) I C ! C ~ ~ I C  such as 
shape of Ihe subsidiary cclls of I l ~ o  sluril;iln, riiicru hairs and silica cells are 
important syslematically. Of ill1 Illr e;)ltlt.rnial i:li;i:acters sludicd, the length and 
width of long cells, Llic I c~ l g l l i  i111cl w~c l t ~ i  ol s l iu l -~ c~:lls. the lenytti and w ~ d t h  of 
Micro hair and r t r ~ ~ i c l ~ ~ i ; ~ l  ,.V;III S~IU~VCCI s!<jl-i~!i<:iiilt :!I/:C?~CIICC b(?lween the two 
species of ~ t l c l r ~ p o ~ ~ l l  !ti(.! l u t ~ ~ ;  cc.il5 i s 1 1 1 1  S I I ~ I I  c c~ l s  In larnis of length and 
widlh are longer III A .  c j ~ ~ y i ~ t r ~ i s  ~I~LIII i i i  ;I Ic~lorci!!!. Sii i i~larly, i i>lcro hair in terms 
of length and widlh IS longer !II il y;iy;riros lli;r!i l i i  /: I o c l o r ~ ~ ~ r ~  All Lhese features 
which are more conspicuous 111 A. y;~yiliriis cori ib~ned with 11s slra~ght anticlinal 
wall may be adaptive arid c r i d e ~ ~ i i o  111 tlic :;irv;lr~rir~ specles. 

Characters typical o f  tI1(? yenus arc: cc:ll w:!ll largely thrck rind straight, 
amphistomatic stomata type, papillae laryuly r1,urncrous and uniform in size. All 
these characters are of t:lxor~oniic importance in Ihe identification and 
classification of the genus. Irl coriclusio~i,  aCziylivo and endemic characters in the 
savanna species (A. gayalrus) had bcc.11 reported along with the taxonomic 
characters of the genus. 
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