New Botanist, Vol. XXVIII (2001) : 145-167
Today & Tomorrow's Printers and Publishers. New Delhi-110 002

FOLIAR EPIDERMAL STUDIES OF THIRTY-FIVE ACCESSIONS
OF PANICUM MAXIMUM JACQ. IN NIGERIA

O. Adedeji and J.O. Faluyi

Department of Botany
Obafemi Awolowo University
lle-Ife, Osun State, Nigeria

The foliar epidermis of 35 accessions of Panicum maximum Jucq. were
studied. The results show that all the accessions are amphistomatic possessing
paracytic type of stomata on both the adaxial and abaxial epidermal surtuces
The subsidiary cells are predominantly triangular in shape but often low-dome
too. The intercostal. short cells arc mostly solitary but occasionally paired, otten
associated with silica containing cells, Prickle hair are gencrally absent on the
costal zone of the abaxial surface but present on the costal zone of the adaxial
surface and intercostal zones of both surfaces at different frequencies. The
microhair also occur at different frequencies. Accession 35 collected from a
transition zonc marking the southern end of major distribution of P maximum
is. unique in having the biggest stomatal size and 3 - 4 stomata bands on the
intercostal zone. The implication of this as related to the ecologics of the Sahel,
Guinea and Sudan Savanna Zones of Nigeria is discussed.
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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
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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 ef al., 1997
Santos et al., 1999).

Leaf anatomical characters have been used successfully in classification ir
the Gramineae (Poaceae), (Prat, 1960; Srivastava, 1978; Renvoize, 1987, Palme:
and Gerbeth Jones, 1986). Ogundipe and Olatunji (1991) also used the vegetative
anatomy to determine the taxonomic position of the species of Brachiaria. Avdulov
(1931) and Prat (1960) emphasized the vital role of foliar epidermal studies in
their various reports. Metcalfe (1960) in the stomata of matured grasses reported
four types of subsidiary cells, parallel sided, low-dome, triangular and high-dome.
Panicum maximum is a very important herbage for animals in Nigeria, most
especially in Southwestern Nigeria and there is no report on its foliar cpidermal
features. This work is planned to redress this knowledge gap.

MATERIALS AND METHODS

Living plant materials were collected from wild populations in the geographi-
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, lle-
Ife, Osun State, Nigeria. The accessions were 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 cells/tissue scraped off
were washed away (Cutler, 1978). 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 mounted 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.
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Table 1:

Accessions of Panicum maximum Jacq. Studied and their sotrces.

Accession number Location Description Coliector
P-2 Directly behind Faculty of Agriculture Obaferi Awolowo Broad leaves, heavy tillering, culm diameter fairly Adedeji & Faluyi
University campus, [le-Ife. 7°30"N 4°31"E, Nigena big. Plant type generally robust.
5 Ruderal behind Faculty of Agriculture, on the way 1o Narrow leaves, intermodiate tillering, culm diameter
quarters,0.A.U, lle-Ifc. thin. Plant type not so robust.
7°30"N 4°31"E, Nigeria.
4-6 Insidz the bush on Road 18, O.A U. Staff quarters, De-Ife Mostly, broad-leafed, heavy tillering, culm diameter
7°34"N 4°31"E, Nigeria. fairly big. Plar! type robust
7.¢ Rudcral on Road 18, O.A.U., St2ff quarters, le-Ife. 7930™N Narrow leaves, heavy tiliening, culm dizmeter small.
4°31"E, Nigena. Plant type not rebust.
He Inside the bush on Road 8, O.A U StafY quarters, le-Ife Broad leaves, hez«y tillering, ciilm diameter big
7°30"N 4°31"E, Nigena. Plaat vobust.
1 inside Odeda guariers, Abcokuta, Ogun Siete. 7°19°N 3road leaves, heavy tillenng, culm dizmeter big Falevi & Ihwokeocha
21"E, Nigeria. Plant robust.
N Ruderal, Abcokuta - [badan Read Narrow leaves, heavy ullering, culin diameter small
7718 3°5"E, Nigena. Plant type robust
i3 Abeokuta - Thadan road, inside the bush 7°15"N 3°2587L%, Narrow leaves, heavy ullering, culm diameter smatl.
Nigeria. Plant robust.
14-15 Ruderal, Abeokuta - Ibadan road, Narrow leaves, low (ilicring, culm diameter small.
7°15"N 3°25"E, Nigena. Plant not robust.
146 National Cereals Rescarch Institute (N.C.R.1), Apata, Broad leaves, heavy tillering, culm diam. . r big,
Ibitdan, Ovo State Pl 21t robust

Lyl

7°17°N 3°30"E, Nigeria.




Table 1: Continued

Accession number
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Location

Inside the bush, Apata, Ibadan, Ovo State 7°17°N 3°30°E,
Nigeria.

Ruderal, Apata, Ibadan, Oyo State.

7°17"N 3°30"E, Nigeria.

Teaching and Research farm O.A U. Ile-Ife. 7°30"N
4°31"E, Nigeria.

Ruderal, Federal University of Technology, Akure
(F.U.T.A) School area, Ondo State 7°15"N 5°14°E, Nigeria
F.U.T.A Swff quarters, Akure, Ondo State. 7°15°N
5°14"E, Nigeria

Ruderal in front of a house, F.U.T.A. Stafl quarters, Alre,
Ondo State 7°15"N 5°14"E, Nigenia.

Abandoned familand, F.U.T., Akure, Ondo State

7°15"N 5°14°E, Nigeria.

Ruderal, F.U,T., Akure, Ondo State

7°15"N 5°14"t:, Nigena.

Oil palm plantation Apoje, Ijcbu-Igbo, Ogun Suate, in the
open 658"N 4°00"E, Nigena.

Oil palm plantation Apoje, [jcbu-Igbo, Ogun State, in the
shade 6°58"N 4°00"E, Nigeria.

Rudceral, Honn-Offa road on the Kwara State - Osun State
boundarv 8°32"N 4°34"E, Nigeria.

Descriptioma - - ... . . -

Collector

e e et et

Broad leaves, heavy tillering, colm dinmeterbig,
Plant robust

Narrow leaves, low tillering, culm dlameter small,
Plant type not robust.

Broad lcaves, heavy tillerirg, culmdumblg
Plant robust. -~

Narrow leaves, low tillering, azlmdu!nﬁersnall
Plant not robust.

Broad leaves, heavy tillering, culnldnmﬁerhg
Plant robust

Narrow leaves heavy tillering m!m mmu.
Plant not so robust

Broad leaves, heavy tillering, aﬂmdmmbcg,
Plant robust.

Narrow leaves, low tillering, culm diameter sroall
Plant type not robust. p el -

Broad leaves, heavy tillering, aﬂmdﬂmacrb:g
Plant robust

Narmrow leaves, intermediate ullcnng, axlm dumcler

small. Plant not so robust.

Narrow leaves, low tillering, colm diameter small,
Plant not robust

s ge . ymei—miiisal o

Faluvi & Nwokeocha

- Adodeji & Faluyi

Adedeji

Adedeji & Faluyi

Faluvi
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RESULTS
Costal Zone: (Adaxial and Abaxial epiderm ides, ¥izs. 1-8, Table 2, Plate 1).

Long cells: rectangular, many times longer than broad with width morce or less
uniform :uticliwal cell wall sinuous; end walls mostily verpendicular, occasionalis
oblique.

Short cells: abundant, in continuous rows zlong veins; mostly 1 row per costai
region but occasionally up to 4 or 6 rows for big costal regions: silicabodies appear
singly, in pairs or in groups of 3 - 10 cells; on the .adaxial epidermis; silica bodics
are mostly dumb-bell to nodular shaped in all the accessions studied, nodular to
cross shaped in accessions 1, 2, 7 and 8, gencerally dumb-bell to nodular shaped
on the abaxial epicermis; cork cells common, alternate with silica celis.

Prickle hair:

Present .only on the adaxial epidcrmis, abscent on tie abaxial On the adaxial
surface very sparse to sparse in accessions 3, 12, 13, 16, 18, 28 and 32. fairh
frequent to abundant in all other accessions: base large, raised; apex sharply pointed

Microkair: None scen.

Stomata: None secn.
Intercostal Zone
(a) Adaxial epidermis (Figs. 1 - 4, Table 2, Plates IB. O and D)

Long cells:

Rectangular, many times longer that broad. breadith more or less uniform.
cell wall prominently sinuous, in most cases cclis at the furrow are distinctly broader
and appear shorter than long cells just after the costal region with shapes ranging
from rectangular to polygonal to cubical in all the accessions with the cell wall
straight to slightly sinuate or undulate; cnd walls perpendicutar occasionally oblique
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Fig. 2: The aduxial leal ecpidennal features of P muxiiion

. Adaxial epidermiy of accession 6

= >

. Adaxiul epidennis of accession 7
. Adaxial epidermis of aceession 8
. Aduxial cpidermis of sccession 9

. Adaxial epidermis of’ accession 11
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Aduxial cpidermis ol sccession 13
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Fig 4: The aduxial lecaf epidennal tecatmes of F# mua
A. Adaxial epi.dermis of accession 34

B. Adaxial cpidermis of accession 35
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Plate [: Salient foliar epidermal features in Panicum maximum.

A. Abaxial surface of accession 35, showing an intercostal region with 4 bands of stomata. -
2 rows per band. s
B. Adaxial surface of accession 33, showing costal prickles with 3 intercostal zones

C. Adaxial surface of accession 9, showing. costal prickles with 2 intcrcostal zones. (Arrow heada
shows microhair).

D. daxial surface of accession 8 showing 2 intercostal zoncs; intercostal prickies and microhair;
(full arrow shows intercostal prickic).

E. Abaxial surface of accession 11, showing 4 costal zones and 3 intercostal zones (Arrow head
shows microhair).
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Fig. 5. The abaxial leaf
A. Abaxial epidermis of
B. Abaxial epidermis of
C. Abaxial epidermis of

cpidennal features pt P maximum

accession |
accession 2

accession 4
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Fig. 6: The abaxial leal epidennal featurcs of P maximum

A
B. Abaxial
C.
D

Abaxial

Abaxial

Abaxial

cpidermis
epidenmis
epidermis

epidermis

of accession 6
of accession 7
of accession 8

of accession 9
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Fig. 8 : The ubaxial leal epidermal featurey of P maximum

>

Abaxisl epidermis (costal zone only) of accession 34

B. Abaxial epidermis of accession 32
C.
D

Abuxial epidermis of ‘accession 34

. Abaxial epidermis of accession 3§
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Short cells:

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:

Abundant; paracytic; subsidiary cells triangular to low-dome in accessions
1,2,3,4,5,6,7,8,9,10,11,13, 14, 15, 16, 17, 18, 19,2226, 27, 31 and 35; Low-dome
to 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
occur at all, it will be after a big costal zone of not less than 3 - 4 rows of
silica cells, it also has the highest stomata size (Table 2): mostly 1 row per band,
but occasionally 2 - 3.

Interstomatal cells:

Mostly rectangular; 2 - 6 times longer than broad, width morc. or lcss
unifonn; transverse end 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 inbetween
interstomatal cells.

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 395, frequent
all other accessions studied; bicellular, apical cell shorter than basal cell 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
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occasionally approximately of equal length in accessions 13, 15, 16 and apical cell
slightly longer than basal cell in all other accessions (Table 2); apex sharp to blunt,
taper 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; | - 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
4 stomatal bands are seen. 4 rows of stomata per band was not observed in any
other accession. It also has the highest stomata size (Table 2).

Interstomatal cells:

Rectangular; 2 - 6 times longer than broad, width more or less uniform;
transverse @nd 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 Epidarmal Features of the A

ions of P,

e

Stomata Size (m) Long Cell Size (m) Lengths of Microhair (m) " Total Length (m) Basal/Apical
Adaxial Abaxial Adaxial Abaxial Adaxial Abaxial Adaxial  Abaxial Adaxial  Abaxial
Ace. No| L B L B L B L B Basal  Apical Max. Basal Apical Max.
cell cell breadth cell cell breadth

I 3543 2365 33.37 2405 90.00 20.24 99.5 1830 4450 4119 915 38.10 38.80 8 84 85.69 76.90 1.030 0982
£0.20 £0.15 +0.41 +040 £332 051 +4.50 037 £030 050 010 020 #0552 Ol 1 66 +0 35

2 36.63 2405 3441 2516 88.06 25.53 118.4 1924 4366 40.18 925 37.00 36.63 8.51 83.84 7363 1.0¥7 1.010
+0.10 %022 +030 030 4384 060 +447 +034 020 +045 2014 £016 +043 012 =174 +0.19

3 3404 2442 31.08 2220 9220 1739 9731 1665 4640 4048 932 4699 4921 947 86.88 9620 1146 6.955
012 2019 %019 022 1257 %0.12 +2.56 016 +020 %0.3] +008 £0.25 +0.54 +0.06 +2.96 %L1

4 2960 2294 2812 2590 7474 1554 9139 1695 4144 3944 725 3404 3515 947 80.88 6919 1051 0.968
£0.00 025 £0.19 022 +0.58 £0.25 137 006 +037 4064 +004 066 +094 012 £1.00 +0.56

S 3071 2331 3071 2294 999 1709 10286 1835 3145 2819 910 3369 3626 838 59 64 6993 1116 0929
+0.12  £0.12 £0.12 £025 £2.12 +0.05 +098 004 027 019 004 £076 +0.83 +0.10 +1.63 £1.30

6 3071 2183 2849 2257 9398 1835 8473 1739 3515 3108 997 3552 3034 770 66.23 6586 1131 R
+0.20 010 +0.12 010 273 004 +084 012 050 +046 006 068 +0.85 £0.0S +2.04 +2.59

1 2923 2442 31.08 2257 8954 1517 7133 1517 3441 3293 807 4070 43.29 881 67.34 8399 1045 0940
+0.10 %019 £0.10 £010 191 #0110 149 010 £020 4019 009 035 £037 =007 074 £1.30

8 2997 2183 296 2479 8658 1465 9546 1684 3811 4033 873 4329 4477 962 7844 8806 0945 0967
+0.10 2019 +000 <012 +£1.83 +0.04 +2.01 +0.05 =037 x037 009 £0.60 +0.70 x0.14 L1l =074

9 3478 3145 333 31.08 89.17 1665 80.66 1665 3996 3848 1036 3959 407 10.73 7344 3029 1038 no7s
+0.10 £000 +0.16 %010 4300 +016 %299 027 +034 =040 =012 034 067 010 =074 =0 56

10 29.23 2790 29.60 2775 9546 17.02 96.94 1739 4810 4958 177 48 39 5032 755 97 68 9769 097N 0941
+010 004 016 +000 314 010 %245 012 =035 =033 =010 +037 x£043 004 =074 =] 48

1 3293 2627 2738 2738 11285 1843 10434 1591 3885 407 777 3959 4218 814 T79.58 8177 0933 0939
+0.19 +0.19 +0.37 +037 1391 £0.05 +2.62 £0.12 +027 =032 =006 =046 +0.43 +012 +0 93 =1 30

12 3341 28 49 3404 28.12 88.06 17.02 93.61 1924 444 39 589 851 3552 4218 B 88 8399 77710 1 121 0x42
z0.12 2020 +020 033 =z248 x0.10 =%1.51 =0.12 20.35 =0 46 =02 =D2% =0.19 x010 =24] £3.33

191
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Table 2 Continued

Stomata Size (m) Long Cell Size (m) Lengths of Microhair (m) Total Length (m)  Basal/Apical
Adaxial Abaxial Adaxial Abaxial Adaxual Abaxial Adaxul Abaxial Adaxial  Abaxial
Ace. No|L B L B L B L B Basal Apical Max. Basal Apical Max.
cell cell breadth cell cell breadth

13 3663 2627 3663 2442 2488 1828 962 2028 4366 4588 807 4181 4699 177 89.54 8880 0952 0.890
019 £029 010 010 213 012 £1.70 2021 + 025 £019 013 £037 025 010 .11 +2.59

14 3460 2302 3780 2660 998 2010 9860 1860 4479 4750 815 4204 4670 9.75 9229 8874 0943 0.9500
£0.30 012 040 030 214 030 201 2040 034 030 007 1030 +040 008 136 +2.33

15 3256 2664 3589 2775 9546 21.09 10064 1961 4699 4847 807 41.07 4477 969 95.46 §5.84 0.969 0.917
£020 020 2020 027 213 025 £1.59 2034 025 029 2009 029 £037 2007 £0.74 +].85

16 333 2701 407 2442 8584 1961 102.12 18.87 5143 5291 821 4477 4847 888 {04 34 9324 0972 0.924
+0.22 #0.12 035 2010 1200 012 337 010 2062 060 £008 +083 083 010 2074 +1.85

17 3441 2442 3441 2516 9287 1887 9324 1961 4773 5069 9.03 4551 48.1 8.81 98 42 9361 0.942 0.946
$025 2010 +0.12 012 #216 £010 275 020 029 £025 +0.06 020 +027 007 148 +].30

13 3293 2479 3293 2553 8584 -1924 8510 1998 4884 5254 755 4477 4958 9.03 101.38 9435 0930 0.903
£0.10 £012 4019 010 156 +012 £272 1024 4082 070 004 2051 £043 006 +185- +2.4]

19 2923 2479 3515 2479 10064 1865 8066 1961 3626 3996 947 4440 4847 1036 76.22 9287 0907 0.916
+0.33 £0.12 016 030 086 004 208 0.2 +£020 030 006 022 029 012 £1.385 £2.04

20 3293 2738 3293 2738 999 17.02 9694 1813 4551 48834 838 4477 481 8.81 9435 92.87 0932 0.931
£024 £0.19 024 2019 £249 019 2045 010 034 025 2010 2027 4042 £0.07 167 £1.67

21 333 2812 3441 2590 9842 16.28 1073 1813 407 4366 1080 3996 4218 10.95 8436 8214 0932 0.947
+0.16 048 02 +0.45 150 019 £225 010 4016 012 2005 025 £0.27 +0.04 =148 x1 11

22 3293 189 3404 2331 38.8 1961 9398 1998 4477 4736 85) 4255 4514 1073 9213 8769  0.945 0943
£0.10 %012 #0.12 £025 £235 £012 2238 019 019 020 2012 £022 £034 2010 130 130

23 31.82 2109 3145 2516 8806 1776 999 1702 4403 4699 932 444 4736 1036 91.02 9176 0937 0938
+0.19 020 4000 #0132 314 £012 £3.39 010 029 2030 £002 035 £025 £012 =148 %1 48

24 3367 2516 3034 2664 8214 185 8436 1591 444 4699 925 3996 4847 1036 9139 8843 0945 0.824
£0.10 #0112 012 012 £291 016 302 2012 £027 025 2000 020 21.61 012 2077 £4.26
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Table 2 Continued

Stomata Size (m) Long Coll Size (m) Lengths of Microhair (m) Total Length (m) Basal/Apical
Adaxial Abaxial Adaxial Abaxial Adaxial Abaxial Adaxial  Abaxial Adaxial -Abaxial

Ace. No|L B L B L B L B Basal Apical Max. Basal  Apical Max.

ol  cell  breadth cell  cell  breadth)

25 2997 2183 3478 2812 8658 1909 9028 148 4366 4625 851 407 444 1043 8990 8510 0944 0917
$024 1024 £0.10 043 4209 021 2206 000 025 £022 2012 £052 3052 009 £1.30 2185

26 2664 2294 2405 2387 7548 1739 91.02 1739 3811 407 792 3145 3515 1073 7881 66.60 0936 0895
£012 #0102 $0.16 2009 #1.21 £0.12 223 012 4060 071 006 %039 057 010 %130 £1.85

27 2257 222 2294 2257 9842 1436 9028 148 2701 2997 984 3478 3774 969 5698 7252 0901 0922
$024 4022 £012 010 4326 £0.05 £3.11 £000 049 043 2010 2029 +0.12 007 +1.48 +1.48

28 3219 2738 2385 3108 9805 2183 962 259 S106 5439 888 4218 4477 1036 10545 8695 0939 0942
$030 £019 £027 +0.040 #294 024 +277 2016 097 2072 010 056 2060 012 +1.67 £1.30

29 3018 2614 3980 29,04 101.06 2284 993 220 4502. 5230 960 4019 4370 1012 9732 8389 026! 0920
$025 £018 030 £0.52 £3.01 4025 #3.10 £020 +060' 080 £020 060 058 011 +3.64 +1.76

30 2664 2442 3034 2597 $732 1739 9028 1776 3404 3700 851 4292 444 888 7104 8732 0920 0967
$012 #0100 2034 019 4298 £0.12 4314 2012 045 £027 £0.12 2058 +042 +010 +1.48 £0.74

31 3182 2516 3182 296 8360 2331 9546 1628 4SS 4252 962  4SS1 4SS1  11.25 8843 91.02 1060 1.000
£0.10  £020 £0.19 £0.00 4206 020 £271 010 £0.54 £060 2010 £020 +046 004 £1.30 £0.00

32 3293 2516 3293 2516 9028 1961 8584 1887 4218 4477 1073 3441 3737 1369 8695 7178 0942 0.921
$010 £020 019 £020 +236 £0.12 231 2010 2058 070 £0.10 025 019 £0.12 130 H.48

33 3108 2553 333 2923 119.14 1924 102.12 1667 4107 4366 962 3515 3589 1073 8473 71.04  0.941 0.979
£010 019 £0.16 £0.10 +3.40 012 £375 +0.16 4004 034 010 £071 075 010 130 +0.37

34 333 2590 333 2627 9176 1961 8732 1887 4255 4514 1036 3552 3848 1036 8769 7400 0943 0923
£016 £0.16 £022 029 £227 4012 +280 £010 035 2034 2012 074 +068 012 +1.30 +1.48

35 4218 3108 407 296  100.64 2072 9694 2109 S365 661 888 4218 4551 999 11026 8769 0,948 0927
£029 $037 £032 £032 £1.93 010 £329 £012 055 064 +010 068 +072 012 +148 +1.67
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