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FOLIAR EPIDERMAL STUDIES OF THIRTY-FIVE ACCESSIONS 
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The foliar epidermis of 35 accessions of Pn~ricrtnr maximrrnr . l i t ~ q ,  were 
studied. The results show that all the ncccssions tire n~nphistomntic posscssirrp 
paracytic type of stomata on both the adnxial and abaxial epidermal s~~rtnces 
The subsidiary cells are predominantly triangular in shapc but oflen low-dome 
too. The intercostal. short cells are mostly solitary but occasionnlly paircd, otlen 
associated with silica containing cells. Prickle hair are gencrally nhscnt on thc 
costal zone of the abaxial surface but present on the costal zone of the adaxial 
surface and intercostal zones of both surfaces at dil'fcrent frequencies. Thc 
microhair also occur at different frequencies. Acceision 35 collected from a 
transition zone marking the southern end of major distribution of P. maximum 

is. unique in having the biggest stornatal size and 3 - 4 stomata bands on the 
interoostal zone. The implication of this as related to the ecologies of' the Sahel, 
Guinea and Sudan Savanna Zones of Nigeria is discussed. 

Key words : Foliar epidcmis. Panicrrm maximum, Nigeria 

INTRODUCTION 

Panicum maximum Jacq. which originates from East Africa (Bogdan. 1977. 
Boonman, 1993) is a valuable grass for grazing, hay and silage. It is reputed to 



be'very palatable to all kinds of stock, at least at reasonably early stages of growth 
usually a fewdays to a few weeks after the last cut or grazing (Lazo el  01.. 1997 
Santos et al . ,  1999). 

Leaf anatomical characters have been used successfully in classification lr 
the Gramineae (Poaceae), (Prat, 1960; Srivastava, 1978; Renvoize, 1987; Palmel 
and Gerbeth Jones, 1986). Ogundipe and Olatunji (199 1) also used the vcgctative 
anatomy to determine the taxonomic position of the species of Brachiaria. Avdulok 
(1931) and Prat (1960) emphasized the vital role of foliar epidermal studies in  
their various reports. Metcalfe (1960) in the stdmata of matured grasses reported 
four types of subsidiary cells, parallel sided, low-dome, triangular arid high-domc. 
Panicum maximum is a very important herbage for animals in Nigeria, most 
especially in Southwestern Nigeria and there is no report on its foliar epidermal 
features. This work is planned to redress this knowledge gap. 

MATERIALS AND METHODS 

Living plant materials were collected from wild populations in the gcographi- 
cal Southwestern part of Nigeria. This falls within the lowland rainforest and derived 
savanna ecological zone comprising Osoo, Oyo, Ogun, Ondo and Kwara States. 
These were planted in the Botanical Garden in Obafemi Awolowo University, Ile- 
Ife, Osun State, Nigeria. The accessions wcre brought into cultivation by 
transplanting root-stocks of the accessions from the wild in the experimental plot. 
Thirty-five accessions were studied. Table 1 shows the sources, locations, distin- 
guishing characters and collectors of the accessions. 

Epidermal preparations of the abaxial and adaxial surfaces of the leafblade 
were made from 5 specimens of each accession by placing a portion from the median 
section of a matured leaf on a glass slide and scraping off carefully with a sharp 
razor blade the tissues above the desired epidermis. Loose cell's/tissue scraped off 
were washed away (Cutler, 197'8). The specimens were decolourised in about 5% 
solution 5% sodium hypochlorite (domestic bleach) for 30 - 60 minutes. The cleared 
epidermal peels were preserved in 50% ethanol, stained in Alcian blue and counter- 
stained in Toluidine" blue to enhance contrast. The peel was mourrted on a clean 
slide in 25% glycerol. To enhance the identification of cork and silica cells, some 
epidermal peels were stained in 1 % Sudan IV solution and mounted in 25% glycerol. 



Table 1: 

Accessions of Panicurn maximum Jacq. Studied and their sources. 

Accession number Locntion 

1 - 2  Directly behind Faculty of Agriculture Obafenli A~volowo 
Uiversitr. campus, Ile-Ue. 7O30-N 4'3 1°K hiigcria 

> Ruderal behind Faculty of Agridture, o n  the uay to 
quarters,O.A.U. Ile-Kc. 
7"30nN J031"E, Nigeria. 

1 - 6  Insizi. the bush on Road 18, O.A.U. Staff qumerr. Oe-Ire 
7"3G"S .t03 l'E, Higcria. 

7 - 0  Rudcral on Road 18, O.A.U., StzdTquaners. Ue-Lfe. i'"30"r: 
4"; I T .  Nigcria. 

! c  Insiric d ~ c  bus!! on Road 8. O.A.U. SutTqu;ineq Ile-Ifr: 
7';CI"N .1"3 1 "E, Nigeria. 

I ! i!lsidc Odeda qar irn .  Abcok~~ta. Optn S12te. 7'13'h' 
2 1°C. Nigeria. 

1: Ruderal. Abcokuta - Ibadan Road 
?"I<-N ?"5"E. Nigcna. 

11 Abcohlta - Ibadan road. inside 111r hush 7"15'N j"2i"II. 
Nigcria. 

I 1  - 15 Rudcral. Abcokuta - Ibadan road. 
7"1SnN 3"2SqE, Nigeria. 

I h National Cereals Rescarct~ Institu~c (N.C.R.!.). A ~ L I .  
I ~ ; : I ~ I I .  ($0 State 
7" 17"N 3"30"E. Nigeria. 

-. ~ --a -- - 

Description 

Broad l c a v g  heay tillerin&, culm diameter faidy 
big. Plam ope gemrally robust. 

Narrow leave& intermediate tillering. culm diamctcr 
thin Plant type not so robust. 

h fody ,  broad-leafed, ha\?; ullcring cu!m diameter 
fairly big. Plac! ope rot,us[ 

Nairo\v lavclc. hmq lillcring, &I dizmctci small. 
Plant nv 1101 rchost. 

h e a d  leaves, k$:y tillcring. cilrn damctrr big 
I'ldn! ~o'Jun. 

h'arrow Icaves, ha \? :  tillering. culm dian~c~er small. 
PIXIII rabust. 

N,mow leaves. lo\$, tillcri~~g. culm k t e r  small. 
Plant not robust. 

Bmad Icncs, Itw\y tillcring. culm diar~l.'., r big 
l'l..tt r d i ~ ~ s ~  
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Table 1: Continued .+. P 
0 2  

Acccssion number Location Dacriptim - Cbllcaor 
---, 

17 Imidc (hc bush, Ape@ Ibadaq Oyo State 7O17.N 3'30E. Broad leala, h a y  tiUering &-.pis: ' - 
Nigeria Plant robust 

18 Rudcral, Apag lbadan,.Oyo State. 
7'17% 3'30'E, Nigaia. 

Namnv leaves. Imv tillcring, dmdh&rCgan Falqi & Nnvkcocha 
Plant type not robust. 

19 - 22 Teaching and Research farm O.A.U. ne-If'. 7O30-N Broad lmrs .  heaty tilleridg cnlmdianm?&&,, . . . - Adodeji dt R l q i  
4O3 1'6 Nigcria. Plant robua. . . .  --.. . . .  

. . 
23 - 2 4  Ruderal, Federal Uni\mily of Technology, Akure N-v l a r s ,  lmv tillering, a&,&-*.- - .- : . Adadeji 

(F.U.T.A) School area, Ondo State 7OlS"N S014'E, Nigeria Plan1 not robust. . ..:. ..... .,. .. . , .  . . . . . ' .. , . !. -. . , -,- 
25 F.U.T.A ~ m f T * ~ e r s .  A h ,  Ondo Srate. 7O15-N Broad Ica\.es, h y  tiUcring &*big, . f - .' 

. . .  . . ,  .. . S0i4"E, Niguia Plant robust - -  . . . _ . . . 
,. .--.:: -- . . , .  <.',.Z !':...~.. ' ~ .  ' 

25 Ruderal in front of a house, F.U.T.A. Staff quarters, P.i.urc, Narrow leaves heavy tillcring whGn ' . . 

Ondo State 7O15"N S014'E. Nigeria. Plant not so robust . . .  .. 
. . 

. . .. 
27 - 28 Abandoned farmland, F.U.T., Akurc. Ondo State Broad l e a ~ n ,  hca1-y tillering culm &big Adedqji 

7O15.N S014'E, Nigcna. Plant robust 

29 Ruderal, F.U.T.. Akurc, Ondo State 
7O15"N 5O14"1: Nigeria. 

 arrow  eaves. Ion. tillering, a&n -'small - 
Plan! ppe not robusl. . .-- - .. . 

3 0 - 3 3  Oil palm plantation Apoje, Ijcbu-Igbo, Ogun Slate. in the Broad lears, heal? tillering culmdiamctcrbig Adaleji & Falqi 
open 6'58"N JOOOT, Nigcria Plant robusl . . - - . . 

34 Oil palm plantation Apoje, Ijcbu-lgbo. Ogm State, in Ihe Nan%\: laves, intermediate till* a h  d h W a  - 
shade 6°58*1.1 4"WnE, Nigeria. small. Plant 11ot so robust. 

:<  - - Rudcral. Ilorin-Offa road on Ihc Knaia Sw~c - Osun Starc N.vrolv Ieavcs. lo\v tillaing c u h  d i a m a  small. FaIuyi 
b o ~ ~ n d a n  RG;2"N 4'31"E. Nigeria. Plat~t not robust - - - - - -- - .- _-..---i:.;.rr. . . . .  - 



Costal Zone: (Adaxial and Abaxial epiderm ides, Figs. 1-8, Table 2, Plate I ) .  

Long cells: rectangular, many times longcr than broad with widtl: morc or less 
uniform ::;t~ciiwal cell wall sinuous; end walls mostly nerpendicular, occasionali! 
oblique. 

Short cells: abundant, in continuous rows along veins; mostly 1 row per costai 
region but occasionally up to 4 or 6 rows for big cos~nl rcgions; silicabodies appcar 
singly, in pairs or in groups of 3 - 10 cells; on the .;dasial epidermis;  silica bodics 
are mostly dumb-be11 to nodular shaped in a11 thc acccssions studied, nodular to 
cross shaped in accessions 1 ,  2, 7 and 8, gclicrall:; dumb-bell to nodular shapd  
on the abaxial epii-drmis; cork wlls cornn?on. aItc:-i~atc \vi:t\ s~licn cells. 

Prickle hair: 

Present .only on the sdasial epidermis, abscri: cn tiic a b n s i ~ l  On the adasial 
surface vcfy sparse to sparse in accessions 3. 12, 13. 16, 1 X .  2 %  and j 2 .  f ~ ~ r l !  
frcquent to abundant in all other accessions; bast. large, raiscd; a p e s  slrarpl!. pointcc! 

Microhair: Nonc seen. 

Stomata: Nonc secn. 

Intercostal Zone 

(a) Adaxial cpidermis (Figs. I - 4. Tablc 2.  Plates I B .  i' :ind I): 

Long cells: 

Rectangular; man), tirncs lollgcr that b r ~ a c l .  brc2ci~ll Itlore or lcss ~irl~forrii. 
cell wall prominently sinuous; in most cases cclls :it tllc t\~rro\\.  arc ci~si~nctl! brocldcr 
and appear shorter than long cells just aficr thc c o s t ~ ~ l  ruglon \ \  i:ll shapes ranging 
from rectangular to polygonal to cubical in nll the acccssions \\it!> t l~c  ccll \tall 

. .  straight to slightly sinuatc or undulatc; cnd ivalls pcrpclldlcular occclsionclll!. obliquc 



Ph. 

Sc. 

Fig. 1: The adaxial leaf e p i d e ~ ~ l  features, of P maximun~ 

A.  Adaxial cpidennis o f  secession 1 

B. , Adaxial epidermis 6f  accession 2 

C. Adaxial epidermis o f  accession 4 

D. Adaxial epidennir o f  accession 5 

Ph. Prickle hair; Sb. Silica body; LC. Long ccll; Sc. Short cell; mho m~crohair- S stc,nlala 



Fig. 2: The udi~xiill lent' cpidcnnnl l e i ~ r ~ ~ r c s  of  P nr,;xrntl.,tt 

A. Adilwinl cpidcrnria ot' uccessioll 6 

B.  Adaxiul epidcnnis ol' acceraion 7 

C.  Adnrial epidernlis ol' ucccssion X 

D. Aduxiul epidermis o f  acccssio~l '1 

E. Adaninl epidcrlnis 01' nuccsslon I I 

F. Adnx~nl cpldrrlnir nl' ;~cccsslo~~ I I 





Fig 4: Thc adaxial lcuf epidcnnal fcattncs oi I! I I I : I < I  

A. Adaxiltl cpi.dermis o f  accession 34 

U. Adaxial epidermis of accession 35 



Plate I :  Salient folisr epidermal feature# in Panicum mnximum. 

A. Abaxial aurface o f  accession 35, showing an intcrcostal region with 4 bands 01' stomata. I -  
2 rows per bmd. 

8. Adaxial surface o f  accesrion 33. showing costnl pricklea with 3 intcrcostal rotlev 

C. Adaxial surface o f  accession 9, showing. costal pr ick lo with 2 inlcrcostal zones. (Arrow hcaa 
shows rnicrohair). 

D. daxial rurfacc o f  accc~aion 8 showing 2 inlcrcoslal zones; intercostal prickles and rnicroha~r; 
(full arrow rhows intercostal prickle). 

E. Abrxi r l  surface of accession I I. showing 4 costal zones and 3 intcrcoalal znncs (Arrow hcnd 
shows microhair). 



Fig. 5 :  The abaxial leaf epidcnnal features pf P. rnnximr~nr 

A. Abaxial epidermis of accession I 

B. Abaxial epidermis of accession 2 

Iri' C .  Abaxial epidermis of accession 4 



Fig. 6 .  The ahaxial leaf cpidennbl katurcs of  I' n~trxintr:m 

A.  Ahaxial cpidcrrnis of a c c c s s i o ~ ~  6 

B. Abaxial cpiderrnis of accession 7 

C .  Abaxisl cpiderrnis of  ;xcession 8 





Fig. 8 : The abax~al leaf epidermal ferturev o f  l? maxim~rnr 

A Abaxinl epidcnia (costal zone only) o f  acccsvion 34 

B. Abaxisl epidermis o f  nccession 32  

C. Abnxial epidermis or  ,accession 34 

D. Abaxial epidermis of  accession 35 



Frequent in all the accessions studied; mostly solitary but occasionally 
paired; mostly occurring just after the costal region or in between the interstomatal 
cells; often filled with silica; cork cells occur but rare; silica bodies take the shape 
of silica cells. 

Stomata: 

Uw 

sil 
bu 

Abundant; paracytic; subsidiary cells triangular to low-dome in accessions 
2,3,4,5,6,7,8,9,10,11,13, 14, 15, 16, 17, 18, 19,22,26, 27, 3 l a n d  35; Low-dolne 
occasionally triangular in the rest of the accessions; mostly 2 bands of stomata 

per intercostal zone, occasionally 3, most especially after a big costal zone: 1 - 
3 rows per band, but only 1 - 2 rows were found in accessions 1 ,  2, 18 'and 
22; Accession 35 is unique in having 3 - 4 stomata bands occurring more frequently 

: than in any other accession (Fig. 4B, Plate 1A) and occurs even after a small Gostal 
zone of just 1 row of silica cells unlike in other accessions where if 3 bands will 
--cur at all, it will be after a big costal zone of not less than 3 - 4 rows of 

ica cells, it also has the highest stomata size (Table 2): mostly 1 row per band, 
t occasionally 2 - 3. 

terstomatal cells: 

Mostly rectangular; 2 - 6 times longer than broad; width more or lcss 
mifonn; transverse a d  walls concave; anticlinal cell wall sinuous. 

Prickle hair: 

Very sparse in accessions 2, 13, 14, 15, 17, 18; sparse in accessions 6. 
8, 10, 12, 16, 32 and 33; sparse to frequent in accessions 9, 19, 26 and 34; frequent 
in all other accessions studied; hook-like; base small; raised; apex sharply pointed: 
occurring sparsely or in ,rows between the long cells just after the costal region, 
in between long cells just before the cells at the furrow and occasionally inbetwecn 
interstomatal cells. 

I Microhair: 

Sparse in accessions 2, 3, 4, 5, 6, 9, 19, 20, 21, 22, 23, 24 and 28. sparsc- 
to frequent in accessions 11, 12, 16, 17, 18, 26, 30. 32, 34 and 35; frequent 111 

all other accessions studied; bicellular; apical cell shorter than basal ccll In  

accessions 3, 6, and 12, often shorter than basal cell but occasionally longer In 
accessions 2 and 4, shorter than basal cell or approximately of equal length as 
basal cells in accessions 5, 7, 9 and 31, slightly longer than basal cell but 



casionally approximately of equal length in accessions 1 3, 15, 1 6 and apical cell 
ghtly longer than basal cell in all other accessions (Table 2); apex sharp to blunt; 
jer up: basal cell walls thicker than apical cell walls. 

(b) Abaxial epidermis (Figs. 5 - 8; Plate 1A and E). 

Long cells: 

Rectangular; many times longer than broad; width more or less uniform, 
cell wall markedly sinuous; end 'walls mostly perpendicular, occasionally oblique. 

Short cells: 

Frequent in all the accessions studied: often solitary, occasionally paired; 
often filled with silica; cork cell rare; silica bodies take the 'shape of the silica 
cells. 

Stomata: 

Abundant; paracytic; subsidiary cells triangular to low-dome in accessions 
1, 2, 3, 6, 8, 11, 13, 14, 16, 17, 18, 19, 20, 21,22,25, 28, 33 and 35; low-dome 
in accessions 10, 12 .and 24, mostly'triangular but very occasionally low-dome 
in the rest of the accessions; mostly 2 bands of stomata per intercostal zone, 
occasionally 3 most especially after a big costal zone; 1 - 3 rows per band but 
only 1 - 2 rows were observed in accessions 1 and 18. Accession 35 is unique 
in having 2 - 4 stomatal. bands per intercostal zone occurring normally even after 
a small costal zone (Fig. 8D, Plate 1 A). It is the only accession so far where 

stomatal bands are seen. 4 rows of stomata per band was not observed in any 
lther accession. It also has the highest stomata size (Table 2). 

Interstornatal cells: 

Rectangular; 2 - 6 times longer than broad; width more or less uniform; 
transverse end walls concave; anticlinal cell wall sinuous. 

Prickle hair: 

Sparse in accessions 15, 17, 18, and 33 but frequent in all other accessions; 
hook-like; base small, raised; apex sharply pointed; occurring sparsely or in rows 
between the long cells just before the cells at the furrow and occasionally inbetween 



Table 2. Foliar Epidemul Futuru of the Aaerriona of f! mmimum 

Ace No 

Stomala Size (m) 

Adaxial Abuu l  

L B L 

' Total Len& (rn) BnrallAp~ul 

Adaxial Ahxhl  Adaxial Abrwal 

Lang Cell SiG (m) 

Aduial Abuial 

B L B  L B 

Len&% of ~ i c m h a i r  (m) 

Adaxial Abaxial 

Bnrl Apical M u .  Basal Apical Max. 
cell cell breadth cell cell breadth 



Table 1 ConUnucd 

Acc No 

13 36.63 26.27 36.63 24.42 84.88 18.28 96.2 20.28 43.66 45.88 8.07 41.81 46.99 7 . n  8954 88.80 0.952 0890 
i0.19 M 2 9  i O  I0 M.10 i2.13 i0.12 i1.70 i0.21 t 0.25 i0.19 i0.13 i0.37 iO.25 i0.10 i1.11 i2.59 

14 34.60 2302 37.80 26.60 998 20.10 98.60 18.60 44.79 47.50 8.15 42.04 46.70 9.75 9229 88.74 0943 0.900 
i0.30 i0.12 t0.40 i0.30 i2.14 iO.30 i2.01 M.40 t0.34 i0.30 M.07 i0.30 M.40 i0.08 i1.36 i2.33 

I5 32.56 26.64 35.89 27.75 95.46 21.09 100.64 19.61 46.99 48.47 8.07 41.07 44.77 9.69 9S.46 85.84 0969 0.917 
iO.20 i0.20 tO.20 i0.27 i 2 1 3  i0.25 i1.59 i0.34 M.25 M.29 i0.09 t0.29 i0.37 M 0 7  t0.74 +1.85 

16 33.3 27.01 40.7 24.42 85.84 19.61 102.12 18.87 51.43 5291 8.21 44.77 48.47 8.88 iol  34 93 24 0 972 0 924 
i0.22 tO.12 *0.35 iO.10 i 2 0 0  iO.12 i3.37 t0.10 M.62 i0.60 iO.08 i0.83 t0.83 M.10 i0.74 *I85 

17 34.41 24.42 34.41 25.16 9287 18.87 93.24 19.61 47.73 50.69 9.03 45.51 48.1 8.81 98 42 93 61 0.942 0 946 
i0.25 iO.10 i0.12 iO.12 i2.16 iO.10 t2.75 i0.20 50.29 t0.25 t0.06 i0.20 k0.27 i0.07 *I 48 * I  30 

I8 3293 24.79 3293 25.53 85.84 -19.24 85.10 19.98 48.84 52.54 7.55 44.77 49.58 9.03 101.38 9435 0930 0903 
iO.10 iO.12 t0.19 t0.10 i1.56 i0.12 i2.72 t0.24 .i0.82 i0.70 i0.W i0.51 i0.43 i0.06 *I 85. *241 

19 29.23 24.79 35.15 24.79 100.64 18.65 80.66 1961 36.26 39.96 9.47 44.40 48.47 10.36 76.22 9287 0907 0916 
i0.33 iO.12 i0.16 i0.30 M.86 i0.04 i 2 0 8  i0.2 iO.20 i0.30 t0.06 t0.22 t0.29 i0.12 i I .85 22 04 

20 3293 27.38 32.93 27.38 999 17.02 96.94 18.13 45.51 48.84 11.88 44 .n  48.1 8.81 94.35 92.87 0932 0.931 
i0.24 i0.19 i0.24 1.0.19 i2.49 k0 19 t0.45 t0.10 i0.34 i0.25 iO.10 i0.27 i0.42 t0.07 i1.67 t 1  67 

2 1 33.3 28.12 34.41 25.90 98.42 16.28 107.3 18.13 40.7 43 66 10.80 39.96 42.18 10.95 8436 82 I4 0 932 0 947 
i0.16 i0.48 i0.2 t0.45 i1.50 t0.19 i2.25 i0.10 i0.16 i0.12 *0.05 M.25 i0.27 i0.04 21.48 *I11 

22 32.93 18.9 34.04 23.31 888 19.61 93.98 1998 44.77 47.36 8.51 42.55 45.14 10.73 9213 8769 0.945 0943 
M.10 iO.12 M.12 M.25 t2.35 i0.12 i2.38 M.19 i0.19 i0.20 50.12 i0.22 i0.34 M I 0  t1.30 * I30  

23 31.82 21.09 31 45 25.16 88.06 17.76 99.9 17.02 4403 46.99 9.32 44.4 47.36 1036 91 02 91 76 0 937 0 938 
i0.19 i0.20 i0.00 i0.12 i 3  14 i 0  12 i3.39 M.10 i0.29 t0.30 iO.02 t0.35 M.25 i0.12 i l . 48  51 48 

24 33.67 25.16 30.34 26.61 8214 18.5 84.36 15.91 44.4 46.99 9.25 39.96 48.47 10.36 91.39 XU43 0.945 OW24 
t0.10 i0.12 iO.12 i0.12 i2.91 i0.16 i3.02 i0.12 M.27 d 2 5  *OW 50.20 11.61 i0.12 i 0 7 7  2426 - 

Lmgrhs of Microhlir (m) 

Adaxul Abutial 

Basal Apicd Ma. Bual Apical M u .  
cell cell brerdlh d l  cell breadth 

Total Length (m) B d A p i c a l  

Adaxul Abuc1.1 Adaxla1 Ataxial 

Stomata Size (m) 

Adurial Abaxial 

L B L 

Lmg Cell Size (m) 

Adaxial Abaxirl 

B L B  L B 



15.10 0 9 4 4  0.917 
r l . 8 5  
66.60 0.936 0.895 
t l . 8 5  
7252 0.901 0.922 
t1.48 
86.95 0.939 0 9-12 
t1.30 
83.89 0.X61 0920 
t1.76 
87.32 0.920 0 967 
to. 74 
91.02 1.060 1 . 0 0  
tO.OO 
71.78 0.942 0.921 
H.48 
71.04 0.941 0.979 
t o 3 7  
74.00 0.943 0.913 
t1.48 
87.69 0.948 0 927 
t1.67 

Aoc. No 

Slormtm Sira (m) 

Adud k i d  

L B L B 

Total Lmgth (m) BIullApial  

M u u l  A h x d  A d w l  -Ahxi4 

Long CcU Sim (m) 

AduLl Ahri.l 

L B L B 

L u @ b  d Misrohrir (m) 

Aburi.l A h x d  

B u d  A p i d  Ma B d  Apical M u .  
a l l  04 brudh d cell breadth 


