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ABSTRACT

Five plant spacing and four sowing dates were assessed under ﬁeld oondmons for thelr eﬁ'ects oRn sesame
morphological growth and yield characters in 2004 and 2005 croppmg seasons at Obubra, Cross River State,
Southeastern Nigeria. The experiment was laid out as split - plot in a randomized complete block dwgn with
sowing date as the main plot and plant spacing as the sub-plot treatments with three replicates. The sowing dates
were June 24, July 8, July 22 and August 5 while the spacing were 25 cm x 5 cm, 25 cm x 10.cm; 30 cm x 10 cm, 30
.cmXx 15 cm and 60 cm x 10 cm. On average, wider spacing of 60 cm x 10 em resulted mStgmﬁc:mtly(p<605)
higher number of capsules per plant ‘and number of seeds per capsule, while closer spacing of 30 cm x 10 cm
resulted in higher seed yield. The best spacing for higher seed yield was 30cm x, A0cm, corresponding to a plant
density 0£333,333 plants/hd. Delay in sowing to late July resulted in significant increase in plant height, number of

leaves per plant and seed yield. For optimum seed yield, sesame shoutd be planted between thn'd and fourth week of
July while the bestplant spacing recommendedis 30cmx 10cm. -
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INTRODUCTION
. Sesame (Sesamum indicum L.) is an
important oil-crop in Nigeria. It is cultivated
for its highly nutritious and:edible seeds,
which serve as condiment in soup and also-as
a source of sesame oil. ‘Sesame seed-contains
18-23% protein, 48-55% oil and vitamins
(Voh, 1998;Riaz et. al;,2002). The semi-
drying oil is of high quality and is used as a
- substitute for olive oil and as salad and
cooking oil (Purseglove, 1968). Sesame oil

is free from undesirable nutritional or flavour -

components and is very stable because-of the -

- natural antl-oxrdants, sesamin and sesamolin
~which prevent ageing and malfunctioning of

the liver (Uzo and Yermanos, 1977). The oil -

- is used in the manufacture of margarine and. -
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compound cooking fats and lower grades
used in soap and paints productlon Itis aiso
used as a tubricant, illuminant and = in
pharmaceutical industry for manufacture of
drugs-and perfumes and serves as a synergist
for pyrethrum in acrosol sprays (Purseglove,
1968). According to Adebisi (2004), sesame
cultivation has many advantages as it sets
seed and yields relatively well under high
temperature and can be grown on residual
moisture without any extra rainfall. It readlly
fits into numerous farming systems as it can
be grown in pure stands and also as a

companion crop.

The effect of plant spacmg on the
performance of crops can not be over-

emphasized. - The optimum plant spacmg for



" a particular

e G

must be’ aecm'stefy determined for maxitmum **
yields and efficient use of fertilizers and other

resources (Lauretti, 1983, Ugbaja et al,

optimum plant ‘population * density - inchide

soil fertility, cultivar and the environment: In

Nigeria, research efforts on sesame
productlon have mainly been in the northern

parts(guinea savanna) wher trials on sesaitic
1mprovement started as far back as 1964 (Iwo -
et al.,-1998). . AIthqugh Iheerop is graown!{f
and consumed as.condiment in.soup in some .-
parts of southeastern Nrgena, mfonnatlon on

" “land used for the expenment ‘was.: pleughed
-and harrowed on 26" June, 2004 and 25" June,

its agronomy. is seanty in the region.

The commion produetlon practlce in
Southeastern Nrgena is'to plant majorgcropsg .
such as yam, cassava and maize early in the -

“cropping season in April through June, with

- the result that other crops are often planted“'
later. .In recent times, rainfall patterns have -
‘been erratic such that sometimes rains doget

stabilize ~until May/June .compared,, with

March/April previously . reportpd by Van

Rheenen, '(1973) “The general approach is to

| “the néed to~ avoid ﬂowermg periods

comc:dmg with periods of maximum disease.

or msect pest attacks (Ugbaja, 1995), ‘which
are” accentug;ed by high rainfall and

temper ture regrmes A delay in plamrng,.«
date may result in reduced yieids of some

N crops Therefore spacmg_mals shoulé be laid
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on and leével of husBandry

e planting date to. length of rainy
season  of,. the_ region (Akchurst and‘.
Screedhavin, 1965),< The time of planting in
-areas of high rainfallis usually determined by .

Tﬁe ob_]ectlve of thls study was to
détérmine the magmtude “effect of plant
spacing and sowing date on sesame

o product;ion inseutheasterg Nigeria.
1995; Okpara;:1999).-  Kalu-and Aéeyemo'
( 1998) reported that plant population density
is a major factor that infldencés:the gtowth =~
and yield of sésame while Chambiand Taylor * *

(1986) noted that the detezzﬁnnams of

MATERIALS AND METHODS
" ‘The study was.condiicted in 2004 and
2005-at the ‘Cross River State University of

Technofogy Research Farm at Obubra under
~“rain- fed conditions.”
~longitude 08° 16'E and latitude 05°59'N with

an altitude of 184m abowe sea level. The soil

Obubra is situated at

is classified as sandy loam. Séme of the soil

 characteristics and rainfall data are presented
in'Table 1. The 2004 and 2005 experiments:

were planted: on different field plots within

-the:same- locatioh:where the plots had been
~fallowed for 2 and 3-years, respecﬁVer The

2005-while sowing was doneon 28" June of
2004 and 2005 Comiposite sofl- samples from

. representative field locations were obtained

at a depth ‘of 0-20cm for determination of
phys1co-chem1ca1 propertres of the s011 m
2004 and 2005.

.. . The experiment was a spht piot la1d
out:in-a randomized: eomplete block ‘désign
with - three _replicates. -.:-The “thain ~plot-
treatment -was four: pflantmg dates schédaled -

‘atbiweeklyinterval of Tuie 24, July 8, July 22 -

and August.5  in each of the-twd seasons '

. whereas thé sub plof treatment was five plmzt
spacing-25 om x:5 em{800;000 plants/ha} 25 -

cmx 10¢m (400 000 plants/ha), 30 cii x 16
cm (333, 333 plants/ha), 30 emx 15¢m (222,
222 plants/ha).and 60 cmi x 10.cm (111, T11 ©
pla&sfha) ‘Eachiplot measured 3 mx 3'm "
(9m’).. Apinch: conta:nmg3te 5-seedsiof the

* Yandev:§5' variety was planted per hole- at

each specified plant spacing and thinning was

| dmreA weelmaﬁet:scwwg(MS)wmmm
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- Effect of spacing and sowing date on sesame production

one plant per stand. Compound fertilizer -
~ NPK 15:15:15 was apphed using the band :

~ placement method at the rate of 50kg/ha. The

years by spraying with Thionex insecticide at
the rate of 1 L/ha.
carried out at 4, 8 and 12 WAS. Data were
taken on plant height, number of branches,
shoot dry matter per plant at 7 WAS from ten
plants per plot. At full maturity, data were
taken on number of capsules per plant, 1000-
seed weight (g) and seed yield (kg/ha). The
data obtained were subjected to analysis of

- Manual weeding was -

varidfice and significantdifferences amorig
treatment means were détected using Fisher’s

d at the _ leastsignificant difference (LSD) -as outhned
crop was protected against insect pests in both. - "

by ¢ Gomez and Gomez ( 1 984)

' RESULTS

The soil of the experimental site was sandy -

loam with higher soil pH in 2005 (Table 1). -

The soil was low in nitrogen but moderate
in phosphorus and potassium in both years.
The total rainfall for the periods of June
through November was 1558.0 mm in 2004 -
and 1459. 9 mm in 2005

- Tablel:  Soil properties of the sites and monthly rainfall for the experimental periods
2004 2005
Mechanical properties of soil _ S
Sand (%) 63.8 . 63.80
Clay (%) 122 - 1020 «
Silt (%) 24.0 26.00--:
Texture class Sandy loam Sandy loam
Chemical properties of sorl 1 o
O.M (%) 2.388 1.772 =
N@%) 0.098 0.098
P (ppm) 1568 - 1697 . .
:K(meq/lOOgsoﬂ) 034 1036 ‘
pH{H,0)" T B 473 o ,}5.29
Monﬂllyramfall(mm) S v ey
June - 2458 . 3013,_']; Cye
July - 3040 26901,
August 2506 26197,
~ September - 3217 ;-;, ‘3013 ¢
- October - B 3304 2649
November - : 1055 - 564
Totalrainfall = - 15580 1459 9
Niger Agric. J.-38 (2007): 12-23 -14- .
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| Tablez Eﬁect of: Mw and sewing dates-on the plant he;gh!t (en) of Yandev 55 _
Sl wmyof sesameaﬁWAS ) L

Spacing 34 June a‘am | z.z;‘my- - 5™Auwg. Mean

143, 5--\ -
1070

25cmxScm -
25cmx10cm -
30cmx10cm
30cmx15cm 963 - - 1287
_@ﬁ@,@l@@l - D04 99-2
Mean . = °940. . H56
mzsmz;scm 846 - 97
25cmx 0cm 189! o 873 :
30cmx10cm . 804 - . 10L7 .
30cmx15cm . 7R3 '~1099{
60cmx10cm - :68.6 - 90.6 -
Mean e 788‘, - ,,‘978

LSD(,,,) for sowitig d&ie(D)mean -
) LSD(,m)fmplaﬁtMQS}mms
s LSD (m)foerBMeaas .

- AT Weeksaﬁer sowmg (WAS) p}ant 60 7 number of leaves and late July in 2005 -
spacing did not mmacnccplanthenghthOM ~with 502 number of leaves (Table . 3)
~and 2005 seasoms . but sowing . date. ,However, further delay in. sowmg date.. m-.;:.
. s1gmﬁeantly(P<01)3)aﬂ‘ecwdﬂnscharacter ~ eatly August resulted in signt -y
in 2005 (Table 2). Delayingsowing in 2005 »,-mductmn in leaf production i 1n Both yews
 to late July resulted in significant increasein ~ Similar to-the resul‘tobtamgd heght,,
sesame: glant h«egght (1 16 9 cm) btﬁ beyend . .plant spacingand sewmg dateandmteracmn(
e-there: , n-ih-heigl .. of plant spacing and sowing date. did nat.
mﬂuence the number of leaves per pgm& )

plants was greater&an the late June, wly
Ju}y,andfm{yﬁugmﬁqmbﬂa,ze and
'-40%, ‘resgectxvely 1 ns - betwes

sggmﬁcanﬂy NGS) reduaed ﬁemi%@rwz o
~.5"3t045ﬁ!'34 menplannagwqm v
4 . "“tolate July or carly August in 2
p@f‘»’ T ‘plant spacing and mtemetxea of plant
WAS mcrcased sngmﬁoanﬂy (P<0.0: spacing x sowing date dld mt affect: -
msawmgupmem'}yJulymZWWﬁh branchmg,

LR
o
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Effect of spacing and sowing date on sesame production

As presented in Table 5, shoot dry  July or early August of 2004. In 2005,
matter at 7 WAS was significantly (P<0.05) however, shoot dry matter per plant was -
reduced from 22.5 or 25.8 g/plantto 13.8 or  significantly reduced from 19.2 or 14.0
9.5 g/plant when sowing was delayed to late  g/plantto 18.7 or 10.8 g/plant when

Table 3: Effectof plantspacing and sowing date on the number ofleaves/plant of Yandev 55
variety of sesame at 7 WAS.

Sowing Dates ,

Spacing 24" June 8 July 22°July 5 Aug. Mean

2004 T

25cmxScm 40.4 655 453 48.1 49.8

25cmx 10cm 33.6 73.0 429 36.9 46.6

30cmx 10cm 33.5 48.5 53.7 40.8 44.1

30cmx 15cm 36.0 53.5 59.5 30.6 449

60cmx 10cm 39.2 - 62.8 47.5 - 40.2 474

Mean 36.5 60.7 498 39.3 46.6

2005

25cmx5cm 36.3 46.5 429 48.1 43.5

25cmx 10cm 31.3 399 55.5 369 40.9

30cmx10cm 343 43.6 49.7 41.2 422

30cmx 15cm 339 43.1 54.1 30.6 404

H0cmx 10cm 36.5 40.6 48.7 40.2 41.5
- Mean 34.5 42.7 50.2 394 41.7

: ‘ 2004 2005
LSD () for sowing date (D) means = 15.96 7.42
LSD(,,) for plant spacing (S) means = NS NS
= NS NS

LSD () for S x D means

‘Niger Agric. J. 38 (2007): 12 - 23 T
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Table4: Effect of plant spacing and sowing date on the number of branches per plant of
Yandev 55 variety of sesame at’7 WAS.

Sowing Dates.
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Spacing
2004
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30cmx15cm
60cmx 10cm
Mean

2005
25cmx5cm
25cmx 10cm
30cmx 10cm
30cmx15cm
60cmx 10cm
Mean
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LSD(,,;) for plant spacing (S) means
LSD (,,5) for S x D means
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Table5: Effect of plant spacing and sowing'date on the shoot dry matter (g/plant) of
Yandev 55 variety of sesame at 7 WAS.

Sowing Dates

Spacing 24" June 8" July 22" July 5"Aug. Mean
2004 T .
25cmx5cm 18.0 33.0 13.0 - 1.7 17.9
25cmx 10cm 28.1 21.7 15.2 8.6 18.4
30cmx10cm 19.1 16.7 10.5 9.2 13.9
30cmx15cm 22.9 314 19.5 10.2 21.0
60cmx 10cm 24.5 26.1 11.0 11.9 18.4
Mean 225 25.8 13.8 9.5
2005
25cmx5S5cm 17.5 12.4 16.3 10.3 14.1
25cmx10cm 32.1 30.7 27.0 9.8 249
30cmx10cm 21.2 6.0 17.3 11.3 14.0
30cmx15cm 14.2 10.2 17.3 13.2 13.7
60cmx10cm - 10.8 10.5 15.5 9.4 11.6
Mean 19.2 14.0 18.7 10.8

- 2004 2005
LSD (,,,) for sowing date (D) mean = 6.28 5.27
LSD(,,,) for plant spacing (S) means = 5.05 5.70
LSD (;,s) for Sx D means = NS NS

Niger Agric. J. 38 (2007): 12 - 23 17-
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sowing was delayed to early July or early
August. In 2004, shoot dry matter of 21.0
g/plant was significantly higher at the wider
spacing of 30 cm x 15 cm compared to 30 cm
x 10 cm. On the other hand, in 2005, higher
shoot dry matter of 24.9 g/plant was obtained
with the closer spacing of 25 cm x 10 cm than
other spacing.. Interaction between plant
spacing and sowing date did not significantly
(P>0.05) affect shoot dry matter in both
years.

In Table 6, the number of capsules
harvested per plant was significantly reduced
from 52.9 to 44.9 as sowing was delayed till
August in 2004, but there was no significant
- reduction in 2005. Averaged over two years,
the highest number of capsules produced per
plant (65.5) was obtained at the widest
spacing of 60 cm x 10 cm while the least value
(33.3) was obtained with the closest spacing

of25ecm x 5cm. In 2004, the number of
capsules per plant obtained at the June 24
sowing date was 4, 7, and 18% higher than the
values obtained at July 8, July 29, and August
5 plantings, respectively. Significant
differences occurred between the late June
and early August sowing dates in 2004. The
number of capsules produced with the closest
spacing (25 cmx 5 cm) was about 49% lower
than that with widest spacing (60 cm x 10
cm). There was no sowing date x plant
spacing interaction effect on number of
capsules per plant in both years.

The number of seeds per capsule was
significantly (P<0.05) increased with the
wider spacing of 25 cm x 10 cm (49.6) and 60
cm x 10 cm (48.1) than at the closest spacing
of 25 cm x 5 cm in 2004 and 2005 (Table 7).
Sowing date and .

Table 6: Effect of plant spacing and sowing date on the number of capsules per plant
in Yandev 55 variety of sesame ‘
Sowing Dates
Spacing 24" June 8" July 22" July 5*Aug. Mean
2004 -
25cmx5cm 26.6 35.6 383 31.2 329
25cmx 10cm 513 48.7 42.7 39.2 45.5
30cmx 10cm 54.4 524 47.9 48.0 50.7
30cmx 1Scm 63.9 55.0 56.0 48.7 55.9
60cmx10cm 68.3 62.0 63.3. - 574 62.8
Mean 529 50.7 49.6 449
2005
25cmx5cm 299 30.5 37.7 36.1 33.6
25cmx10cm 489 40.7 45.5 443 449
30cmx 10cm 57.1 60.5 57.0 55.7 57.6
30cmx15cm 69.4 58.5 72.2 64.7 66.2
60cmx 10cm 75.5 64.9 63.3 69.1 68.2
Mean 56.2 51.0 55.1 54.0
2004 2005
LSD (,s) for sowing date (D) mean = 5.07 NS
LSD(,,,) for plant spacing (S) means = 5.17 7.20
LSD () for S x D means = NS NS
Niger Agric. J. 38 (2007): 12 - 23 -18-
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Table7: Effect of plant spacing and sowmg date on the number of seeds per capsule of
Yandev SS variety of sesame.
Sowmg Dates
%:igg 24" June 8" July 22" July 5"Aug. Mean
2
25cmx5cm 414 434 39.5 44.1 42.1
25cmx 10cm 41.3 478 453 47.7 45.5
30cmx 10cm 44.5 47.4 51.5 48.4 48.0
30cmx15cm 439 52.5 43.1 42.1 454
60cmx 10cm 54.0 52.3 52.2 62.1 55.2
Mean 45.0 48.7 46.3 489
2005
25cmxScm 41.3 43.8 43.6 37.1 41.5
25cmx10cm 51.3 48.0 50.9 48.2 496 .
30cmx10cm 50.6 - 44.8 443 519 479
30cmx15cm 443 483 50.9 464 475
60cmx 10cm 53.8 43.5 44 .4 50.5 48.1
Mean 48.3 457 46.8
' 2004 2005
LSD(,,s) for sowing date (D) mean = NS NS -
LSD(,,,) forplantspacing (S)means = 4.09 5 78
LSD(,,,) for Sx D means =

sowing date x plant spacing interaction did
not clearly influence the number of seeds per
capsule in both years. '

From the data in Table 8, seed yield
obtained at the spacingof 30cm x 10cm (484
kg/ha) and 30 x 15 cm (452 kg/ha) were
statistically similar but significantly higher
than the yield values at the widest spacing of
60 cm x 10 cm (258 kg/ha) and closest
spacing of 25 cm x 10 cm (380 kg/ha) and 25
cmx 5 cm (291 kg/ha) in 2004. However, in
2005, the closer spacing of 30 cm x 10
cm(680 kg/ha) produced significantly higher
seed yield than other spacings. Averaged
over the two years, the closer spacing of 30
cm x 10 cm gave seed yield that was higher
than the yields obtained at 60 cm x 10 cm, 30

mﬁml—k(m 2-2

e rv-—

cm x 15 cm; 23%m x 10 cm and 25cm x 5 cm
by 110, 18, 4gand 73%, respectively. On the
other hand, s yielﬂ increased significantly
with delay i in spwmg date up to late July in
2004 and 2005. er delay in sowing date -
to early August resulted in s1gmﬁcant
reduction in yield. The late July 22 sowing
date which gave the highest seed yield, was
higher than the yields in late June, early July
and early August plantings by 109, 62 and
44% respectively on average. The
interactions between plant spacing and
sowing date were significant.in both years,
with the highest yield produced at the closer
spacing of 30 cm x 10 cm (680 kg/ha) and
(1148 kg/ha) in 2004 and 2005, respectively
inthelate July sowingdate.



Effect of spacing and sowing date on sesame production

The use of optimum plant spacing is a
very important agronomic practice employed
to maximize the yield of crops. Data obtained
in this study showed that plant spacing had
significant effects on number of capsules per
plant , number of seeds per capsule and seed
yield. The observed decrease in number of
capsules per plant, and number of seeds per
capsule, as the plant density increased
indicates that the yield attributes were
dictated primarily by competition with
neighbouring plants for light, nutrients or
both. Adams (1967) observed that when
inter-plant competition became intense in
field bean (Phaseolus vulgaris) and hence
limiting the availability of environmental
resources to the individual plant, it ultimately
leads to high intra-plant competition for

Niger Agric. J. 38 (2007): 12-23

Table 8: Effect of sowing date and plant spacing on the seed yield (kg/ha) of Yandev
55 variety of sesame.
Sowing Dates

Spacing 24" Jupe 8"July = 22" July 5"Aug. Mean
2004
25cmx5cm 215 268 383 298 291
25cmx10cm 257 287 573 402 380

- 30cmx10cm 303 473 680 480 484
30cmx15cm 222 415 612 560 452

- 60cmx 10cm 194 238 296 - 302 258
Mean 238 336 509 408 373
2005
25cmx5cm 295 360 472 389 379
25cmx10cm 325 378 560 422 421
30cmx 10cm 450 537 1148 586 680
30cmx 15cm 380 428 843 478 532
60cmx10cm 213 307 415 236 293

- Mean 333 402 688 422 461

2004 T 2005

LSD (,,s) for sowing date (D) mean = 41.2 35.3

- LSD(,,,) forplant spacing (S) means’ = 36.9 316
LSD (,,,) for S x Dmeans = 82.4 70.7

DISCUSSION assimilates resulting in a compensatory

variation among the yield components.

With interplant competition for light
and nutrients reduced with wider spacing,
greater number of capsules per plant and
number of seeds per capsule occurred at low
populations (60 cm x 10 cm). Similar
increase in yield components of sesame as

- spacing between plants increased has been

reported (Delgado and Yermanos, 1975;
Jadhav et. al; 1992; Majumdar and Roy; 1992
and Caliskan et. al; 2004). On the basis of
seed yield per hectare, more benefits accrued
due to closer spacings. Maximum yield was
obtained at the closer spacing of 30 cm x 10
cm, corresponding to 333, 333 plants/ha.
However, when compared to the wider
spacing of 30 x 15 cmand 60cm x 10 cm or the
closest spacings of 25 cm x 10 cm and 25 cm x

-20-



5 cm, yield reductions ranged between 18 and
110%. Holliday (1960) similarly reported
that as plant density increases, the yield of
seed increases to a maximum, and then
declines as the population pressures increase
still further; even when moisture and
nutrients are not limiting. The superior yields
obtained at high plant population have been
attributed to better water utilization, as a
result of less evaporation, better weed control
through canopy shading, better radiant
energy utilization, increased photosynthesis
and improved leaf distribution (Obasi, 1989;
Funnah and Matsebula; 1984). The results of
this investigation would therefore favour the
adoption of 30 cm x 10 cm spacing for
Yandev 55 variety of sesame in south eastern
Nigeria.

Sowing date had significant effects on
some Yandev 55 morphological
characteristics and seed yield and yield
components. While plant height and number
of leaves were increased, number of branches
and shoot dry matter were decreased with
delay in sowing to July or August. Similar
reduction in shoot dry matter of African
yambean and soybean have been reported
following delay in planting date (Okpara,
1999 and Okpara et al., 2005). The results of
the present investigation showed that sowing
sesame in late*July significantly increased
seed yield. Generally, seed yield declined as
sowing date was extended from late July to
early August. In a study involving sesame
cultivars in the guinea savanna, Adeyemo and
Ogunwolu (1996) attributed the decline in
seed yield following delay in sowing to
reduced seed filling duration (shorter
flowering period), reduced pod production
and lighter weight of seed while Busari and

Niger Agric. J. 38 (2007): 12 - 23
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Ajewole (1993) reported earlier flowering

and reduced number of capsules/plant in late

plantings made in September. Seed yield
obtained in the late July planting was higher
than the yields of late June, early July and
early August sowing dates by 109, 62 and 44
%, respectively. Weiss (1971) reported that
environmental influences especially rainfall
determine the extent to which the genetic
potential of a variety of sesame is expressed
or suppressed while Yayock et al. (1988)
indicated that sesame requires five months of
rainy season and 500 mm of rain, conditions
which can be met by planting in the fourth
week of July in areas of high rainfall and long
duration as in southeastern Nigeria.

The highest seed yields of 680.0kg/ha
in 2004 and 1148.0 kg/ha in 2005 obtained at
30 cm x 10 cm spacing in late July, were much
higher than the highest seed yield of 400
kg/ha reported by Adeyemo and Ogunwolu
(1996) in the guinea savanna. The disparities
in response reported could be related to
differences in the plant population used, as
well as differences in weather (rainfall) and
edaphic factors which vary from region to
region.  The total rainfall recorded during
the period (1558.0 mm in 2004 and 1459.9
mm in 2005 from June to November) was
much higher than the rainfall of 992.0 mm in
1989 and 913.9 mm in 1990 for the same
period as reported by Adeyemo and
Ogunwolu (1996). From this study, it
appeared that high sesame seed production
could be obtained by planting in the fourth
week of July and at a spacing of 30 cm x 10
cm. Sowing before or after this period and
below or above this population resulted in
substantially lowered yields under Obubra
conditions in southeastern Nigeria.

-21-
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