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ABSTRACT

Investigation was carried out at Samaru during the 1966
wet season to observe the effects of three plant popul ations
(100, 000; 250, 000 and 400, 000 pl ants/ ha), three Bow ng datea
(2k June, 15 July and 5 August, 1986) and two varieties

(Pb-till; and Eg) on seed yield and yield conponents of sesane.

I ncreasing plant population from 100,000 to 250, 000/ ha
increased seed yield by 27% Further increase in plant
popul ation from 250,000 to MO, 000/ ha resulted in no

significant increase in seed yield.

Al though the effect of plant population on nunber of pods,
seed yield/plant and nunber of seeds/plant was not significant,
these characters decreaBed with increasing plant popul ati on.
Nunber of seeds/pod, length of pods and 1,000 seed weight were

also not significantly affected by plant popul ati on.

The earliest sown sesane with a mean seed yield of 319.00
kg/ ha, outyielded the second and third sowi nga by averages of
37.80% and 55.20% respectively. Seed yield reduction with
delay in sowing were caused mainly by decreases in the nunber
of pods/plant, seed yield/plant, nunber of seeds/plant and

nunmber of seeds/pos.

The variety Eg excelled Pb-till in yield and yield
components. Al possible treatnment |nteractions had

significant effect8 on one paraneter or the other. However,



none of the treatnment interactions influenced seed yield.

There were positive and significant correlations

between seed yield and yield conponents neasured.
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Chapter 1

INTRODUCTION

Sesame (Sesamum indicum L.) is probably the most

ancient ollseed used by man (Smilde, 1960; Weiss, 1971;
Anonymous, 1980). It is a crop of great antiquity, whose
origin cannot now be traced with any certainty (Tribe, 1967;
Weiss, 1971). Tha crop is widespread in tropical and
sub-tropical regions especially in India and China, where it
is considered one of the most important oll crops. In the
Western hemisphere the expansion of the culture wae hampered
because this crop is not edepted to completely mechanized

harvest owing to the dehiscense of the capsules at maturity.

Sesewme i8 & crop of the tropice and warm temperate
regions (Tribe, 1967). It normally requires fairly warm
conditions during growth to produce maximum yields, and the
average delly temperature required during the critical three
to four monthe growth period is 23 to 30°C (Weiss, 1971).

A temperature of 25 = 27°c encourages rapid germination,

initial growth and flower formation (Weiss, 1971). Sesame
is ususlly grown in areas with an annual rainfall of 625 -
2,250 mm, Once established, it can tolerate short periods
of drought (Purseglove, 1968). Sesame grows in the plains
and at elevations up to 1,200 m (Tribe, 1967; Anonymous,

1980). 1t cannot stand frost, continued heavy rainfall or

prolonged drought.

Sesame 18 adapted to meny types of soil but does best



on well drained fertile soils of loamy texture and neutral
reactions (Anonymous, 1958; Tribe, 1967; Anonymous, 1980).
It cen also grow on permeable clays or dark alluvial soils,

where moisture is not limiting snd water-logging not pronounced.

The importence of seasame in internationsl trade has
diminished in favour of other more easily, and, therefore,
cheeply produced pilseeds which are mainly used for industrial
purposes (Welss, 1971). Weiss (1971) reported that the
decline in sesame production is not only due to increased
production of other locsl oil seeds but alsp the deliberate
introduction of alternatives. In Burma, for instance, the
introduction of groundnut into the local cropping programme,
where 1t actively competed with sesame, effectively reduced
the rate of expansion of sesame. When the two are grown under
similer conditions, however, and the newly developed high
vielding, high oil content, indehiscent varieties of sesame
sown then s very different relationship emerges (Weiss, 1971).
In U.,5.A., for instance, tha overall average yield of oil for
seven verieties grown at eight locations was quoted as 387
kg/ha compared with average in the same area of 193, 190, 230
end 79 kg/he of oil from linseed, soybean, groundnuts and
cotton, respectively. In these circumstances, the growing of
sesame would be profiteble. Profitability will, however,
depend on local conditions and the relative incentives given
to producers of the various ollseeds. What is obvious is that
much higher yields of sesame seed end oil/he are possible than

are presently obtained.



Thae demand for sesame on 8 worlad wide basis 1a freguently
greater than world preduction, and except where sesame is
grown es a cash crop for export, there are seldow any large
quantities msvailable to world trade (lieiss, 1571). Another
factor restricting its wlder usage 1s e higher price than
glternative ollseeds (Weiss, 1971). The maln remson for this
is the besic difficulty of growing the crop and the generally

lpw ylelde of seed or ocil/hs.

The decline in the production of groundnut ss reported
by Yayock (1978} end oll palm, which are the two main sources
of vegeteble oil in Nigerla, coupled with the recent ban on
importetion of vegetabla olls have all made sesame s
potentially important mlternstive pilseed crop. 1In view of
the prospect which this crop holds for the asgro-pllied

industries in Nigeria, thls study was proposed to investlgate:

1) The growth and development of two sespame varietice

at verious plant populations on different sowing dates.
2) An optimum plant populstion for sesame production, and

3) Thae interactive effecis of soulng date and plent

populstion on yield and yleld components.



Chepter 2

LITERATURE REVIEW

2.4 Production of Sesame

Eotimates of the world sesame production must elwaya
take into conslderation the fact that in many of tha countries
where thers is a substantiel ares planted to the crop, a high
proportion is consumed by the local farmers themselves and not
marketed (Weise, 1971}. The maln sssame producing countriee
gre India, China, Mexico and Sudan. India ranks firat both
in the srea and production of sesame 1n the world (Van
Rheenen, 1973; Anonymous, 1980). The total world production
which varies considerably from year to year hes not shown any
consistent increase or decrease since 1950/51. For instance,
Van Rheen®n- (1973) reported that the world production was
about 1.8 milliocn tona both in 1950/51 and 1969/70 while FAD

production figure for 1979/80 was 1.97 milllon tons (FAD, 1980).

In Nigerie, all the sesame is grown malnly in the Savanna
region and there are two different sowing perioda. In Kuara
State (Southern Guinea Savarng), sowing 1s done after the end
of the dry season and with the onset of the rains. Thus,
celled early sesamel.. In Plasteau and Nlger Stetes, it is
s80un two or three months before the rainy season ends and thus,

called "late gagame (Van Rheemen, 1973).

Sesame is often sown alone or mixed with other crops



(Anonymoua, 1966 and 1974). 0Oessl and Goyal (1980) reported
that intercropping increased the total oll production as well
gs the econamic return. OSesame can be grown on either flat
by broadcasting or on ridges. Weiss (1971) showed the
superlority of row planting over broadcasting to control
weeds, and this factor alone has resulted in considerable

yleld increases.

Sowlng methods and planting densities vary in the
different sesame growlng arese. UWeiss (1971) reported that
the seed rates for broadcssting sesame in eighteen different
countries, varied from 2-15 kg/he with average of about 5 - 8
kg/he. High seed rates may compensate for often subetantial
losses of seeds end plants during the period from sowing to
harvesting. Good yields of 1000 kg/ha cen be obtained with
close spacing or planting of new varietiea which have been

gcreened snd developed mt Mokwa (Anonymous, 1977).

Exports fram Nigerle rose annually following the secand
world war up to e peak of 27,000 tone in 1960, fell alightly
in the mid-~aixties but have increased since then to over
24,000 tone (Welsa, 1971). UWeiss (1971) reported that over
70% of the world exports originate ip Africe which grows less
then 80% of the world's total. There 1s no large scale
mechanized aystem of growlng sesame.. in Nigeria. It la

produced on small peasant farms.



2.2 Economic Importance

The marketable seseme products are the whole seedas, the
oll end the meal., The whole seed is used in making s variety
of breads, cakeg and cendies (Harper, 1950). The whole ssed
may be eaten roasted. The seed contains about 50% of an
excellent, edible semi~drying oil (Tribe, 1967). The oil
from segame resembles that of groundnut end sunflower but in
some respects 1t is of hetter quallty than these other

vegetable nlls (Herper, 1950).

The o0il is used as a cooking - nil, for the manufacture
of margarine, cosmetics, medicinea, ineecticldes, paints and
Buap} For instence, sesame 0il is cheracigrised by the
presence of the compounds sesamol and sesamolin which were
shown to be active synergists for pyrethrins in fly spreye
(Tribe, 1967). Approximately, 500,000 tong of sesame oil has
been produced annuglly in recent years, which s about 4% of
the estimated world production of liquid edible vegetable
0ils {Welss, 1971).

The meal left after the oll extrection is of high
nutritlional value and it is a good source of methionine which
s deficient in many cakes of leguminous origin {(Trlbe, 1967).
Thus, 1t ips used as poultry and livestock feed. Tribe (1967)
for instance, reported that mixtures of segame and groundnut
cekes gave betier rat growth rates than groundnut cske alone,

the sessme/soybean meal waa superior to soyhean meal elone in



chick diete. In recent years considerabls interest has
been shown in the use of sesame meal to supplement human
protein di#gficient diete (Tribe, 1967; Weiss, 1971). Sesame
etalks serve as B source of fuel in arid and SAVAnnNa areas
of the world. In Nigerlm, the leaves either fresh or dry

are used for soup meking as "Karkashi®,

2¢3 Effects of Plant Population on vield

and Yield Components

Yield of any crop is a very complex quantitative
cheracter resulting from different fectora, the mapt important
of them being the yield per plant and number of plants per
unit area (Memon, 1967). The yield per plant ie controlled
by many factors such aa nutrients taken by the plants, 1ts
genetic potentiales end the environmental conditions. under
wide spacing the individual plant is subjected to leeser
tegree of competition from its counterparts due to more
avallable space, but the plant population per unit aree is
much reduced. For instence, Ogunreml (1982) reported that
dry matter accumulation per plant increased with increase in

inter-row spacing,

Menon (1967) found that the increased production from
individugsl plant by providing it with leeser competitive
field foar growth and performance tiving it wider specing, was
not compensative to meke good the reduction in vleld due %o tre

decrease in the number of plants in a unit area., Bleagdale



(1966) and Gupta (4982) reported that if a crop ls groun at
a range of plant denslties, and all the plants ere harvested
at one time, it is generally supposed that the total dry
matter yield per unit area will incresse with increasing
denaity until @ level of yield ies reached which is barely
exceeded as density increeses further. Thie conetant yield
over B wide range of high denslitles is thought of as
representing the maximum filxation of energy that crop can

achieve in the time between sowing and hervest.

Pelgado and Yermanos (1975) reported that seed yleld
per unit areas of sesame increased by increasing population
density from 80,000 plents/hs to 160,000 plants/ha. Further
increases in density were counter productive and a populatian
density of 200,000 planta/ha was as productive as that af
80,000 plents/ha. This finding 1s in agreement with thase
of Bleasdale (1966), Menon (1967), Gerakis and Teangarakis
(1969) and Gupta (1982) who also reported that yield/ha
increases with increasing plant density until a level i=
reached which is hardly exceeded as density increases further.
However, varying population density did not affect sced elze

(Menon, 1967; Delgado end Yermancs, 1975).

tiermel et al, (1583) reported that sesame grown in rows
20, 30, 40 or 50 cm apart, with spacing of 2.5, 12.5 or 22.5
cm and glven O, 36 or 72 kg N/ha gave highest seed and oil
ylelds with 72 kg N/ha and the closest spacings. Smith gt al.

(1981) using three cultivars, sown in rows 44, 61 and 91 cm



8
apart as densities of & - 12 plants/mz reported that the
highest seed ylields (2.75 %t/ha) were obtained from crops grown

at 8 plants/mz. Seed ylelds increased by an average of 167 kg

for each increese of 1 plant/m2 between 4 and 8 planta/mz.

Seversl researchers have suggested s positive
correlation betwesn yleld in sesame and yleld componente.
Weles (1971) and Nedi and Lazim (1974) reported that increaese
in plant density increased seed yield, which wae positively
correleted with the number of capsules per plant, number of
seeds per cepsule, 1000-seed weight, plant height and number
of nodes/plant. Increases in between-plant specings, thus
tecressing plent population, progressively . delayed
flowering and maturation and incressed the number of branches
end capsules/plant. This 1 probebly due ta the fact that
under wider spacing the lndividual plants are subjected to
leseer degree of competition for space, soll nutrients, soll
moigture and light from their counterparts due to more
avallable spsce (Gupta, 1982). Effects on plant heights were
inconsistent. Congiderable research has been carrled out on
optimum plant population for ssseme 1ln other parts aof the
worlds There is a basic difference between branched and
unbrenched varietles of sesame (Weiss, 1971), but high ylelds
are correlated with high plant populatlong. UWelss (1971)
working on both branched and unbranched varieties of seaame,
reported that growth charactere such as number of branches,
height of the plants and height of the first cepsule from the

ground varied llttle with the different densities, Thie result
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is in close agreement with that reported by Mazzanl and
Cobo (1956). Van Rheenen (1973) reported that the branched
cultivars of sesame showed a high stand tolerance and
relatively small yield differences occured between densities
of 25,000 and 500,000 plants/ha. This is in agreement uith
the Pandings of Mazzani and Cobo (1956) and Karmel et esl.

(1983).

Weiss (1971) reported that when an unbrenched type of
sesame was sown at various plant populations from 71,400 to
660,000 plants/ha in Venezuela, the height of the plant was
little affected, but the height of the first capsule was
greatest at the highest population. He thus, recommended that
non-branching varieties should be planted at densities of
et least 300,000 plante/ha, but the branched varieties were
little affected ms regards the number of branches produced over
8 wide range of populations. The highest population produced
the greatest seed yield as reported by Menon (1967) and Van

Rheenen (1973).

Daulay and Singh (1982) in rainfed trials with sesame
grown at 25,000 to 50,000 plants/ha and given N and P at
D - 60 kg/ha, reported thet plant densities in the good
rainfall year did not significantly affect seed yield but in
the below normel year, yield wee highest with lowest plant
density. This finding is at variance with those of Mazzani
and Cobo (1956), Bleasdale (1966), Menon (1967), Weiss (1971),

Van Rheenen (1973), Nadi and Lazim (1974), Oelgado and
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Yermanos (1975), Gupta (1982) and Karmsl et al. (1983). The
difference could probably be due to the effect of rainfell

in thoge years.

2.4 Effects of Sowing Date on Yield and

Yield Components of Sesame

The climate favourshle for sesame 1s charecterized by
high temperatures and abuyndant sunshine. Through variance
analysig 1t has been showun that the maln weteorological
factor that significantly influences the yield of sesame is
- precipitetion at flowering. Oing (1983) reported that when
the snmual precipltation wes more than 1500 mm, the yield of
gesame decreased markedly. Low annual ylelds caused by
summer waterlogging accounted for 89% of the total low yield
years. The average temperature required by sesame is 266
(Leisa, 1971; Oing, 1983). In order to utilize the beat and
light rescurces sufficlently it is important to sow ae early

as poesible with the optimum sowing date.

The optimum sowing date obviously affects the yield and
other characters of any crop (Baluch et al., 1965; Weiss, 1971).
If sown lata, the yield suffers due to the limlted period that
the crop gets for ite vegetative growth. Narayenan and Reddy
(1982) working on three early and three late sesame cultlvars
grown in a field triel at Hyderabad, India, during the Monscon
season reported thet the early cultivars were shorter and
flowered eerlier than the late tultlvars. Maximum leef

production occured during the 3 « 4 week period following
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flower bud appearance in both types end there waes maximum
leaf retention on both cultivars. The yleld potentials of
all cultivare was low but maximum yield was essociated with

higher number of cepsules and seeds per capsule.

Johnagn and Jellum (1972) in a 3- yesr %rial, reported
that highest seed ylelds were obtained in the eerly sowing
dates (March and April) during the years of inveetigation.
May, June and July planting dates resulted in significantly
lower yields in e}l the years. This finding 18 in zgreement
uith thoee of uWelss (1971), Abdel-Rahman et al. (1980) and
Schiller =t al. (1981) who reported that the highest seed
yield and yield compenente were obtailned when plants were

B0wWn early.

The decrease 1in seed yield associated with delay in
sowing sesame i1s probably as a result of decreasse in the
number of branchee and oapsules per plent, Baluch gt al.
(1965), Tilek et al. (1971), Van Rheenen (1973}, Johpgson and
Jellum (1972), Bhattacharya et al. (1975), Mandal and Rao
(1976) and Ogunremi (1979)., Another probeble repson 18 the
limited period that the crop gets for its vegetetive growth

a8 reported by Baluch et al. (1965).

Welss (1971) using the variety Vengzuela 51 varled times
of planting from serly May to early September in El=-Selvador
and showed that there was a reduction in plant beight from

235 cm to 170 cwm between May and June planting, no apprecleble
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change in helght between June and August plantings but a
major depression to 50 cm in the September planting. The
yield, however, decreased drasticelly from 1770 kg/ha in

May to 330 kg/ha in September and was not releated to plant
height. Over the period June to August when height remained
slmost constant there was a substantisl reduction in yield.

Eerly plenting dates were also found to increese seed oil

content.

2.5 Correlstion of Yield of Sesame and

Yield Components

It has been shown that there is a positive correlation
between some yield components and yield while some other
cheracters are not correleted to seed yield. Yeadava et al.
(1980) reported that seed yleld/plent in 22 sesame cultivars
was positively correlated with number of cepsules and primary
brenches/plant and 1000-seed weight. Through Path-coefficlent
analysis, he showed that cepsules/plant, 1000-seed weight, days
to 50% flowering and primary branches/plant had high direct
effect on yleld. However, Ibrahim et al. (1983) observed that
seed yield/plant was negatively correleted with 1000-seed
weight and seed yield per cepsule. This finding is at
variance with the findings of Yadava et al. (1980). This
could be due to varietal differences, plant population and/or
sowing date. Shukle and Yerma (1976) fount that there was a
negative relationship between days to flowering and seed yield

indicating the possibility of selecting early flowering types
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for reinfed areas. This is nat in agreement with what was
reported ﬁy Yadeve et al. (1980) and Ibrahim et al. (1983).
This could probebly be due to differencee in gate of sowing
plant population and/or varieties used. Yadava gt E;, {1980)
and Ibrahim et al. (1983) reporied the number of secondaTry
brancheg, capsules/branch and capsule/plant =8 contxibuting
to eeed yield. Pathe. co-afficient enalysie shoued that the
nusber of capaulea/plant nad the higheat direct effect on aseed
yield (Ibrahim et al., 1983). This reaull 1g 1n egreement
with the findings of Naphede end Kolte {1974), Delgado and
vermanos (1975), Elahman esnd SerTy ¢1977), Choudhery et al.
(19777 Khidir and Osman (19702 and Uzo et Bl. (1985).

Nephade and Kolte (1974) and Choudhery et ale (1977 reported
that seed yield/plant was negatively correlated with capsule
1ength. This may probably be due to early sowings which tend
tp produce excesslve vegetative growth and the incidence of

. phyllody may be VETY high ae reported by Ueiss (1971). Seed
yield was alag found to be positively gnd significantly

correlated with plant helght (Uzo et al., 1985).

0i1 content was correlated positively with numper of
pruiting branches, geed yleld/sapsule and 1000-seed weight

(Ibrehim et al., 1983).
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Ehapter 3

MATERIALS AND METHODS

J¢1 Experimental Site end sall

A field experiment involving sesame (Sessmum indicum t.)

wes conducted in 1986 ralny seaaon at the Agronomy Reseerch

Farm of the Institute for Agricul tural Research, Sameru,

Zaris (110'11' N and 7° 36' E, 650 m ahove mean sea level)

in the Northern Guinea Savanna ecologicel zone. The 301l of

the experimental alte is sandy loam. Details of the physicel

and chemicel eomposition of the soll at the experlmental site are
conteined in Tebde 1, , while detells of the diatribution of
rainfall, relative humidity, sunshine and temperature at

Samaru during the periocd of the trisl are shown in Teble 2,
3.2 Treatmenta

Treatments investigated involved two varleties of seaame,

three plant populations and three sowing detes. The sesame

8 _
early and has little branching while Ea is lete maturing and

varieties were Pt:--Til:L,l and £_,. Variety Pb-Till1 matures

heavlly branched. The three plant populetions tested were
100,000, 250,000 and 400,000 plents/ha. The three sowing
dates spaced at three-week intervels, with sowing commencing
soon after the establishment of rains, were 24 June, 15 July

and 5 Auguat, 1986,
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Teble 1: Physico~Chemical analysie of spil at the
experimental site at Samaru

5011 Depth (cm)

Scil Composition D-15 15-20
Texture %

Sand 62.80 55.60

S5ilt 27.60 26.40

Clay 9.60 18.00
pH in water 5.3 5.40
pH in 0.01MM CaCl2 4.9 5.00
Organic carbon (%) 0.324 0.292
Totel Nitrogen (%) 0.256 0.264
Available P (ppm) 3.36 0.80

Exchangeable cations (meq/100g of soil)

Sodium Ne 0.05 0.05
Potassium K D.18 0.19
Calcium Ca 2.84 2.85
Magnesium Mg 0.88 0.88

Cation Exchange Capacity
(meq/100 g of soil) 5ehk 7.04
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Table 2: Mean temperature, relative humidity, sunshine
hours and totel rainfall at 10-day interval
during the period of the trizl ’n 19080 wet seasson
at Samaru.

Total Mean Relative Sun-
Month Days Rainfall Tempersture Humidity shine
(mm) (°c) (%) (hours)
June 1-10 35.30 25.30 64.10 7.00
11=-20 23.00 25.40 T4.40 9.10
21=30 24.00 25.05 75.30 740
July 1=10 52.90 24,50 79.80 7.00
11-20 49 .40 23.65 83.40 6.50
21=30 165.00 23.30 83.10 5.20
August 1-10 51.00 23.70 83.00 5.80
11-20 95.00 24.10 B84.30 7.00
September 1-10 56.40 23.75 77.80 7.10
11=20 81.20 23-95 72.60 8.60
21-30 75.30 24,20 76,40 7.80
Dctober 1-10 0.00 24,75 67.50 7.90
11=-20 0.00 23.65 45.40 9.60
21=30 0.00 24.65 5740 8.10
NOVEMbEr 1=10 0.00 25.40 49.80 9,80
21=-30 0.00 22.00 33.70 8.10

Source: Meteorological Steation, I.A.R., Sameru, Zaria,
Nigeria, 1986.
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3.3 Design and Plot Size

The experiment was lald out in » Randomized Complete
Block Design with four replications. The plot size was
4,0 x 3.75 m (15.0 m°) while the totel experimental sres
wes 20.0 m long and 58.0 m wide (1740 m of D.174 he),
Each plot contained five ridges of which the outer two

rows were used for observations and data collection.

3.4 Cultural Practices

3.4e1 Land preparation

The land was ploughed and harrowed two times to a
fine tilth. These operations were followed by ridging.
The field was then marked out into 72 plots each 15.Gm2

in aerea.

3ohe2 Souwing

Soawing was done by hand drilling the seeds on ridges
75 cm apart. The plants were later thinned to the desired

populations at three weeks after sowlng.

3¢4e3 Application of fertilizers

Calcium ammonium nitrate (CAN) and single
superphosphate (S5P) fertilizers were applled &t the rates
of 50 kg N and LD kg Fzﬂsfha, respectively. These fertilizers
uvere bend epplied elong the rows sbout 8.0 cm away from the

plants at two weeks after each of the sowlngs.
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3.4.4 Weed control

A pre-emergence herbicide "Lasso", waes applied at the
rate of 2.08 1/ha. The experiment was weeded using hand
hoes at three and nine weeks after emergence. Earthing-up

was done durling weeding to minimize lodging of the plants.

3ebeS Harvesting

The crop was harvested when the leaves and stems
changed colour from green to yellow. In the first sowing date
(24 June, 1986) the variety Pb-Till1 was harvested on the

23 September, while £, was harvested on the 2 October, 1986.

8
In the second sowing date (15 July, 1986) Pb--Till1 was
harvested on the 11 October, while EB was harvested on the

18 October, 1986, In the third sowing date (5 August, 1986),
Pb-Till1 was harvested on the 29 October, while E8 on the

8 November, 1986. Harvesting was done manually with knives

by cutting the plants at the base and putting them in sacks.
They were allowed to dry inside the sacks so as to minimize
the loss of seeds when the pods shattered. When the plants
were thoroughly dried the sacks were gently beaten with sticks
in order to release all seed from the pods. Lerge debris were

removed from the sacks by hand while the smgller debris were

removed by winnowing.

3.5 Data Collection

Five plants were randomly selected and tagged in each

plot for the measurement of varlous plant parameters. These
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included plant helight, number of primary and secondary
brenches and number of podas/plent, length of poda, 1000~
seed welght, seed yleld per plant, number of seeds per
plent, number of seeds per pod and dry matter production

gt harveat.

3451 Flent height

Heights of the flve plants were measured at maturity
Jjust befare harvesat from the ground level to the $ips of

the main atama..

3.5.2 Number af primary end eecandary brancheg and number

of pods/plant .

The number of primary branches, secondary branches and
number of pods per plapt were obtalned by counting these
parameteras from the five selected plants at harvest and thelr

gvereges calculated.

3.5.3 Length of pods (cm)

Length of pods from the five plants were measured and

the mean length of pods was celculated.

3.5.4 1000-seed weight (gms)

1000-s8eeds for each pf the Mlots were counted and weighed.
This was repeated filve times and a mean 1000~gseed weight was

obtained,
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3+5.5 Seed yield (gm) and number of seeds/plant

The selected five plants were hervested, dried, threshed
and winnowed to obtaln clean seeds which were then weighed.
The weight was then divided by five to give the mean yield

per plant.

In determining the number of seeds per plant, the weight
of the seed yield per plant waes used. Using the 1000-seed
weight relstlionship, the number of seeds per plant wes

estimated.

3.5.6 Number of seeds/pod

The number of pods 1n the five plants were counted.
They were then dried, threshed, winnowed and the seeds were
weighed. The weight so obtained was divided by the number of
pods which geve the weight of seeds per pod. Using the
1000-seed welght relationship again, the number of seeds

per pod was estimated.

3+5.7 Dry matter production

Five plant samples were randomly teken in each of the

sempling operations, oven dried and weighed.

3.5.8 Leaf area (cmz)

Five plants were sampled from each plot and their

leaves detached. The leaves were then traced on sguere
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graph sheets as described by Evans (1972). These were then
oven-dried and welghed. The lesef area of the Five plants

was determined using leaf area - dry weight relatlonshlp.

3.5.,9 Dil content of sesame seeds

The percentage of oll content of hervested seeds waa
tletermined as described by the Associamtion cof Anelytical

Chemists (ADAC, 1980).

3.6 Data Anzlysls

The data were subjected to etatistical anelysis wlth all
the factorisl arrangements as described by Leclerg et al.
(1962). UWhere F values showed statlstically significant
differences, the means of such treatments were compared
using the Duncan Multiple Range Test (DMAT) (Duncan, 1955) at
five per cent level of probabllity. Correlation anelysis was

elso done,
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Chapter &
RESULTS

bhel Effect of Flanf.Pnpuiatidn and Sowing

Date on Growth Characters of Sesame

ha1e1 Plant height at haerveet

Plant population, sowing date end variety algniflcantly
affected plant helght at harvest (Table 3). Plant height |
increased wlth increase in plant population but the helght
recoyded at 250,000 plante/he wae not significently different

from that at either 100,000 or 400,000 plants/ba.

Plant heighte at harvest decreassed with delayed sowing
but the difference between the last two sowinge was not

significant.

Variety Eq produced significently taller plants than
variety Pb-T1111.

. Table 4 shows the interaction effect between plant
populetion, sowing date and variety on plent height at
harvest, Varlety Ph-T1111, showetd a significent decrease in
plant helght with delayed sowing from 24 Jupe to 5 August at
each of the three populations tested. The same trend was
observed in variety EB but these decreases in helght were

not significant except at 250,000 plants/ha.
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Table 3: Effect of plant population, sowlng date and
variety on plant height (cm) of sesame st
harvest at Seamaru, Zerla, 1986.

Treatment ' R + Plant helight {(cm)

Plant population (plants/ha)

400, 000 85.52b

250,000 ' 89.80ab

400,000 93459

s5es 2.19
Ecwing Date

2L June - 181.34 a

15 July | 86.71b

5 August ' 80,860

SE » - 2,19
Uarietg _
POELLL, | 78.63h
Eq ' 100 6ba
SE + _ 1.79

Meens followed by the asme letter(s) within a treatment
are not signlficantly different et 5% level using DMRT.
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Teble 4: Interaction between plant population, veriety
and sowlng date on plant height (cm) of sesame
at harveat at Semaru, Zaria, 19896,

Souwlng Datee

Fupulatinn
Varlety (Plantg/ba) 24 June 15 Jduly 5 August
Pb—till1 100,000 90.20cdef 73.15f¢g 65.805
250,000 34.73bed £9.40g 75.B8efg
400,000 90, 45cdaf 79.85defg 68.20qg
EB 100,000 105.148bc 91.13bcde 87.6h4cdef
250,000 143.93a 105, 35abe 79.50defg
koo, coo 113.543 101.35abe 108. 15ab

BE 4 (Interaction) 5.36

Means followed by the same letter(s) within a treatment are
not significantly different at 5% level using DMRT.
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44142 Number of prlimary branches per plant

Plant population and sowing date hgd no slgnificant
effect on number of primary branches/plant (Table 5),
Variety o hed slgnificantly more primery branchee/plant at

harvest than F’l:«-i'..'tll,1 (Table 5),

. The effect of interaction between plant population and
suwing dete op number of primary branches/plant ie presented
in Table 5., At plent populstions of 100,000 and 250,000
plants/ha., the number of primary branches/ plant decreased
with delayed sowing but this %rend wes reversed at the

population of 400,000 plants/ha.

be1.3 Number of secondury branthes per plant

Both plant populetlion and variety affected number of
secondary branches/plant (Table 6). Plants sown at 100,000
plants/ha. hed more secondary branches/plant then thase
sown at 250,000 end 400,000 plante/ha. Variety EB produced

significantly more secondary branches than variety Pb-t1111.

helel Leaf area

Leaf ares at flowering (5 weeks after sowlng) wes
slgnificantly influenced by sowing date, variety and their
interactions (Table 7). In both varieties, leaf area
increased when sowlng was delayed from 15 July to 5 Auguet.

Variety Eg had more leaf area than variety Pb_t1111. Plant
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populetion had no significant effect on lesf area at

flowering.

Table 5

Effect of variety and interection of plant

population and sowing date on the number of
primary branches/plant of seseme at harvest
at Samaru, Zaria, 1984,

Variety Number of primary brancheg/plant
Fb—till1 2+1%4B

EB 2-643

8E + De11

Populaticn (plants/he)

Sowing dete 100,000 250,000 400,000 Meen
24 June 3.08a 2,50abe 1.80c 2.46
15 Julv 2.'43ﬂbc 2.25bc 2.8Uab 2.!‘9
5 August 2.10bc 1.93c 2.53abc 2.19

Mesan 2454 2.23 2,38

8E « (Interaction) D.22

Means followed by the same letter(s) within s treatment
ere not significantly different at 5% level using DMRT.
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Table 6: Effect of plant population, socwing date and
variety on the number of secondary branches/
plant of sesame at harvest at Semaru, Zarla,
1986. o

Plant Population (plants/ha)

400,000 | | 1,128
250,000 0.28b
400,000 0.43b
BE + B.15

Suwing Date

2iy Jupe ' 0.84
15 July 0.46
5 August 0,53
Variety
Pb—till1 : ' B. 440
EB : _ D.76a
SE » , _ 0.12

Means followed by the same letter{(s) within a treatment
gre not significantly different et 5% level using DMRT,
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Table 7: Effect of sowlng date, variety and thelr
interection on leaf area/plant (crn)2 of sesame
at flowering stege at Samaru, Zaria, 1986,

Souwing Date

Variety - 153 July 5 August © Mean
Pb—till1 174.96¢c 506.71h 340.8B4b
EB 179,52 694,22a 436,803a
Mean 177.24b 600,.47a
§E + Sowing date = 30,55
Variety = 30,55

Sowing date x Varlety = 43.21

Means followed by the same letter{s) within a treatment are
nat significantly diffurent at 5% level uslng OMRT.

At the pud formation stege (9 weeks after sowing),
interaction between sowing dete and variaoty on leef area was
glso significant (Table B), In all the sowings, varietal

effect an leaf area at pod formation atape was incongistent.
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Table 8: Interactlon between gowing date and varliety on
leaf area/plant(_cm)2 of sesame at pod formation
stage at Sasmaru, Zaeris, 1986,

Sowing Date

Variety - - 24 Jdune 15 July 5 Auguat Mean
Pb-t1111 648, 168 418.92b 548,76ab 538.61
Ea 449,55b 566.18ab 531.2%ab 515.67

St + (Interaction) 62.904

Means followed by the same letter(s) within a treatment are
not significently different at 5% level using DMRT.

4.2 Effect of Flant Population and Sowing Date

on Dry Matter Production per Plant

Dry matter production/plant was higher in verlety
Pb—t1111 than variety EB hath before and at flowering (Tehle 9).
Plant population, sowlng dote and trestment interactions had

no significant effect on this paremeter.

At harveet, sowing date, variety and their 1nteractiuﬁ
aignificantly influenced dry matter praduction/plant (Table 10).
Dry mgtter production increesed when sowing wes delayed from
24 June to 15 July, efter which, there was a reduction with

further delay in sowing to 5 Auguet. The dry mat ter produced
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Teble 9: Effect of variety con dry welght/plant (gm) of
seeane before and at flowering at Samaru, Zarla,

1986,
Before Plowering At flowering
Variety (3 weeks after planting) (5 weeks after planting)
Pb—till1 0.58a 1.84a
EB 0,450 1+ 45h
Gt + D.04 | 0.10

Megana followed by the same letter(a) within a treatment are
mnot significantly different at 5% level using DOMRT.

at harvest waa more in variety EB

with respect to the interaction between variety end sowing

than in variety Pb-till1.

date there were no significant differences in dry matter/
plant between the three sowlngs 1n variety Pb-t1111 but in
variety Ea, the lami two sowings gave significantly higher
dry matte%fplant then the first sowing. Plent populstion
had no slgniflcant effect on dry matter production/plant at

harvest (Table 10). Ory matter/plent for variety £, was

a8
95% and 59% greater in the second and third sowings,

Feapectiuelv, than in the first spwing.
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Table 10: Effect of plant population, souing date, variety
end interaction between eouing date and variety
on dry welght/plant (gm) of sepeme at harvest et
Samaru, Zaerla, 1906,

Population {plants/ha)

100, 000 - 15.91
250,000 - ' 14.00
400,000 15,44
Variety
Bowlng Date Fh—till1 EE Mean
24 June 12.46g 11.64C 12.05b
15 July 14.55bc 22.76z 18.68a
5 August 10.67c 18.52ab 14, 559bc
Mean 12.57b 17. 648
5E + Plant population = 1,12
Sowing date = 1,712
Variety = 0,92

Sowing date x Variety 1459

Mesns followed by the seme letter(s) within a treatment are
rot significantly different et 5% level uainmg OMRT.
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Dry matter production/plent was also affected by the
interection between plant population, sowlng dete and variety
{(Table 11). In variety Pb-t1111, at all the pepuletione,
dry metter production/plant was neot different as sowing was
delsyed from 24 Jume 4o 5 August. But in variety EB’ at
ell the plant populations,dry matter production/plant
incressed as sowing was delayed from 24 June to 15 July after
which, further delay to 5 August decreesed dry matter
production/plant at'pupulatiana 160,000 and 250,000

plante/ha.

Table 11: Interaction between plant population, sowlng
date and veariety on dry weight/plent (gm) of
segame ot harveat at Samaru, Zarias, 1986.

Sowlng Date
Population
Varlety (plants/ha) 26 June 15 July 5 August
Pb—t1111 100, D00 14.51bcde 16.67bede S.h43e
- 250,000 11.51cde 13.27bcde  14.13bcde
00,000 11.36cde 12.83bcde 8.khhe
ﬁa 100,000 15.67hcde 20.17abc 19.01abcd
250,000 9.04e 26.66a 9.4%e
N 400,000 10.22de 21.59ab 27.05a
S5E + _ : 2,75

Means followed by the seme letter(s) within a treatment are
not gignificantly different at 5% level using OMRT,
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L.l Effect of Plant Population ana.Snwing_Date

on per cent Stand Count @t Harvest

Per cent stend count dt harvest wee significantly
influerced by sowlng date, plant populaticvhn and variety
(Teble 12), Per cent stand count at harvest decressed
eignificently with delay 1o sowing. THe gverage per cent
stand count decredsad witH intfease ih poptlatibnd from
100,000 to 400,000 plants/ha: but stand estsblishment at
250,000 plante/ba. was not significantly different fram that
at either 100,000 or &0OC,000 plante/ba. The sverage per cent

stand count recorded in variety €; was higher than that of

8
Fb—till1.

Table 12: Effect of planﬁ population, sowing date, varlety
and thelir interactions on per cent stand count
of sesame at harvegt at Samaru, Zarla, 1986.

Population (planta/ha)_

Sowlng Date 100,000 250,000 400,000 Mean

2h June 99, 4ua 76.78abc 74.93abec 83,724
15 July 97.78a 85.55ab 56.3%hcd 79.91b
5 August 36.99cd  41.22¢d 30.94d 36.30C
SE * (Interaction) 12.77 7.37

Uarietz

Ph-till, 76.42 69.07 47 .87 64, 4Sh
Maan 78.07a 67.858h 54.09b

SE + o 7.3

Means followed by the seme létter{s) within a trestment are
not slgnificantly different at 5% level uging DMRT,
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hoat4 Effect of Plant FPopulmtion and Spwing

Date on Yield Componente of Sesame

L,4.1 Number of pods per plant

Sowing date and variety hed significant effects aon
number of pods/plant (Teble 13). The number of pods/plant
decreased with successive delsy in sowing but the difference
between the first two sowlngs was not significent. Although
number of pods/plent were notsignificaently affected by plant
population, it was observed that the number of pode/plant
decreased with increase in plant population from 400,000 to
400,000/ha (Table 13), |

The number of pods/plant produced by variety EB wae

higher than that of variety Ph—t1111.

The interaction between plant population and sowing
date on number of pods/plant wes significant (Table 13). In
the first sowing date, number of pods/plant decreased with
increased in population, whereas for the last twn detes

similar number of pods/plant wae recorded for the different

populations,

The interactlon between plant population, variety and
Isuming date on number of poda/plant was also significant
(Teble 14). 1In both vaerieties, In the first sowing data,
the number of pods/plant decreased with increase in plant

population whereas in the last two dates, the number of
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pods/plant in both varleties was not significantly affected

by increase in plant population.

Table 13: Effects of sowing date, variety and interection
between plant population and sowing date on the
number of pods/plent of sesame at Samaru, Zaria,

1886.

Populations (plants/ha)

Sowing date 100,000 250,000 400, 000 Mean

24 June 67.73a 50.65b 38.08bcde 52.15a
15 July 43.63bcd L6.63bcd 49,.98bc h6.7ba
5 ﬁuguat 32.93de 27. 188 35.53::[18 31.91b

Varieties

Fb-till1 37.87b

EB 49,33,

SE + 2.20

-

Means followed by the same letter(s) within a trestment sre

not significently different at 5% level using DMRT.
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Table 1k: Interaction between plant populatlon, varlety

and sowing dste on number of pode/plent of

sesame at Samaru, Zaria, 1986,

Sowing Date

Population
Veriety (plants/ha) 24 June 15 July 5 August
Fb-till1 100,000 61.75ah 39,65cd 2h  L7d
250,000 49.35hbc 31.40cd 32.25¢cd
400,000 32.20cd 47 .45be 22, 35d
EB 100,000 73.708 47,.60bc 41,40bcd
250,000 51.95bc 61.85ab 22.10d
400,000 45.95bcd  52.50be L8.70bc

SE + {Interaction) 6.61

Means followed by the same letter(s) within a treatment
are not significantly different at 5% level using DMRT.
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b.4.2 Number of seeds per pod

The number of seede/pod decreased with delaey in
souwing but the difference betueen the first two sowlnge
was not significant., Verlety EB had mare seeds/poad than
Pb-til1, (Table 15). In variety Ep, number of geedsfiod as
not affected as sowing was delayed from 24 June to 5 August

1986, but in variety Pb-till, the number of seeds/pod

1
decreased as sowing was delayed from 24 June toc 5 August.

Table 15 slec shous the interaction effect of veriety
and plapt populstion on the number of seets/pod. In variety
Ph-till1, number of seeda/pad shouwed a 20% decresse when
plant populatlons increased from 100,000 to 250,000 plantsz/ha.
with no further decrease when the population was increase %o

400,000/ha. With veriety E_ on the other hend, increasing

a
plant population from 100,000 to 250,000/he. resulted in a
17.5% increass in the number of seeds/pod but no further
incrense was observed when populstion was increased to

400,000 plante/ha. Verilety EB had more seeds/pod than variety

Pb—till1 Bt all plant populationa.

Lol,3 Length of pod

Of the factors tested, only varlety had significent

effect on length of pod (YTable 16). Variety E_. had

a
significantly longer pods then vaeriety Ph-t1111.

bob.h Seed yield per plant

Table 17 showg the effect of plant population, sowlng
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date and variety on seed yield/plant. Plent population had

no significant effect on seed yield/plant.

Table 15: Effects of sowing date, plant population,
variety and their intersctions on number of
seeds/pod of sesame at Semaru, Zarla, 1986.

Variety
Treatment F'I::--i;!Lll,1 EB Mean
Sowing date
24 June 31.77ab 38.24a 34.01a
15 July 26.80b 35.450 31.13a
5 August 13.03c 35.78a 2L, 40b
Mean 23.87b 35,828
Populations (plants/ha)
100,000 27.07bc 32.48ab 29,78
250,000 21.68c 38,16a 29,92
400,000 22.86c 36.83a 29.85
SE + Sowing date = 1,43
Plant population = 1,43
Variety = 117

Sowing date x variety = 2.03
Plant population x Variety = 2,03

Means followed by the same letter(s) within a treatment are
not significantly different at 5% level using DMRT.



Lo

Table 16: Effect of plent population, sowing date and
varlety on the length of pod (cm) of sesame
at Semaru, Zarla, 1986.

Treatments Length of pod (cm)

Plant population {(plants/ha)

100,000 2.7
250,000 2.64
Laa,000 : 2.68
5€ + | 0.03

Sowlng date

24 Jdune 2.73
15 July . 2.66
§ August 2.54
Varlety
Pb-till, ' 2.56b
Se + 0.03

Meens followed by the same letter(s) within a treatment
are not significantly different at 5% level using DMRT.
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Seed yleld/plant decreased with delayed souwlng but the

difference between the first tuwo sowings was not elgnificant.

Variety £, gave aignificently higher seed yleld/plant

8
than Pb-t11l,. Seed yield/plant wes algn affected by the

1
interation between plent population and sowing date (Table 17).
In the first scwing, there were significent decreases in seesd
vield/plant wlith increase in plant population. Differences
in seed yield/plant betueen the three populations tested were
not significant in the second sowing while seed yield/plant
8t 250,000 plants/ha. was significantly lower than that of

either 100,000 pr 400,000 plants/ha., in the third sowing.

Table 18 shpwa the interaction effect of plant population,

shwing dote and variety an seed yield/plant. Verlety Ph—till1

at all the populations, seed yield/plant decreased with delay

An sowing, whereas in verlety £_, seed yield/plant showed no

8
consistent trend with delay in sowing.

hele5 Number of seeds per plant

Sowing date and verlety effects significantly
influenced number of seeds/plant (Teble 19), The number of
seeds/plent decreased with successive delsy in asowing but the
difference hetween the flrst two sowings was not eignificant.
Although number of seeds/plant were not significantly affected
by plant population, it wes observed to decrease with increasg

in plant population From 100,000 to LOD,000/ha (Table 19).
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Table 17: Effect of plant population, sowing date,
variety and interaction of plent population
with sowing date on seed yield/plant (gm) of
gegame et Samaru, Zaria, 1986.

Population (plents/ha)

Sowing date 100,000 250,000 400,000 Mean
2h June 5.70a h.16D 3.53bc 4,46a
25 Jduly 3.81bc L.81k 3.68bec 3.50a
5 Auguat 2+33cd 1.61d 3.06bc 2.33b
Mean 3.95m 3.33a 3.428
Varlety
Pb-—till1 1.35b
E8 4.78a
SE + Plant population = 0.27
Sowing date ' = (Ja27
Variety _ = [,22

Population x date 0.47

Means followed by the same letter(s) within g trestment are
not significantly different at 5% level using DMRT.
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Table 18: Interaction between plant population, sowing
date and variety on seed yield/plamt (gm) af
sesame at SamaTu, Zaria, 1986.
Sowing Date
Fopulatlon
Variety {(plants/ha) 24 June 15 July 5 Augusat
Fb-till1 400,000 4,40bcde  3,hL2ccdef 0,98g
250,000 3.54ndef 2.05fqg 0.%8g
L00,000 2.70defg 2.21efg 0.85¢
EB 100,000 7.00a b.20cdef 3.67cdef
400,000 4,35bcde 5.15sbc 5.25abc
S€ + (Interaction) 0.67

Means followéd by the same letter{s) within a treatment
are not signlficantly different at 5% level uslng DMAT.



Table 19:

bl

Effect of plant population, sowing date, veriety

and interaction of sowing date mpnd plant

population on the number of seeds/Mplant of gesame
at Semaru, Zaria, 1986.

Population (plante/ha)

Sowing date 100,000 250,000 L00,000 Mean
24 June - 2208678 1762.08ab 1346.30bcd 1772.35a
15 July 1536.290c 1564 . 20bc 1418.50bc 1506, 338
5 August B851.06de 622,17 1105.06cde B859.43b
Mean 1522.01 1316.15 1289,95
Variety
Fb-till1 952.47b
EB 1799.28a
SE+ Plant population 101.38
Sowing date 101.38
Variety pz.78
Population x date 175.60

Meang followed by the same letter(s) within a treatment
are not slgnificantly different at 5% level using DMRT.
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Table 20: Intersction between sowing dates, plant
populetion and variety on the number of seeds/
plant of sesame at Samaru, Zeria, 1986.
Sowing Dates
Population
Variety (plants/ha) 24 June 15 July 5 August
Pb—till1 100,000 1757.36bc 1520.20cde 357.84F
250,000 1559, 34cde 747.71ef 379.61f
400,000 1088.59def 928.02def 296.63F
EB 100,000 2659.97a 1552.37cde 1344,.2B8cde
250,000 1964.83sbc  2380.70eb 864,73def
400,000 1604.02bcd 1908.99abc  1913.5%abc
SE + (Interaction) 248,34

Means followed by the same letter(s) within a treatment are

not significantly different at 5% level using DMRT.
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Table 21: Effect of plant population, sowing date end
veriety on 1000-seed weight {gm) of sesame at
Samaru, Zarlae, 1986.

Plant population (plants/hz)

100,000 | i | 2,63
250,000 2,49
400,000 : 2.62
SE + 0.05
Sowing date
24 June 2453
15 July ' | 2459
- 5 August ’ 2.62
SE + _ b.05
Variety
Pb—till1 2.52h
EB _ 2.64a
EE + 0.04

Means followed by the same letter{s) within a treatment
are not gignificantly different at 5% level using DMRT.
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ka5 Effect of Plant Population and Sowing

Pate on Seed Yield of Sesame

Seed yleld of sesame wza significently influenced by
plant population, sowing date snd variety (Table 22),
Incressing plant population from 400,000 to 25G,000 plants/ha
resulted in a 27% increase in yleld. Na further yield
increase was ohtained when the populetion was increased to

LoQ ] 00G plantﬂ/hao

Seed yield decressed hy 37.80% when sowing was delayed
from 24 June to 15 July., Further yield decrease of 55.20%

was cbserved when sowing wes delayed to 5 August.

Variety £, gave @ 59.58% higher seed ylield than Pb-ti11,.
The treatment interactions had no elgnificant effects on seed

vield of sesame.

Le.6 Effect of Plant Population and Sowing

Date on 0il Content

Effects of plant population, sowing date, variety and
their interactlons on oll content was significant statistically
(Tapble 23). Increaalng plant populsticn from 100,000 %o
250,000 plants/ha regulted im D.0E% incregse in oil content
but further incresse in population to 400,000 plants/ha
decreased oil content by 3.3%. The overall effect of sowlng
date on oll content wes a significent increase in per cent

oil in the seeds with delsy in sowing (Table 23).
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Table 22: Effect of plant population, sowing dete and
variety on seed yield (kg/ha) of sesame at
Samaru, Zarie, 1986. '

Treatments | Seed Yleld (kg/ha)

Plant populations (planta/ha)

100,000 185.54b
250,000 236.12a
400, 000 238.21a
SE + 16. 45

Sowing date

24 June ' ~ 318.79a
5 August 142.81c
S€ + - 16.45
Varietles
Fb-t111, _ 169.45b
Eq | 270.43a
SE + | 13.43

Mesns followed by the same letter(s) within a trestment
are not significantly different at 5% level using DMRT.



Teble 23; &ffect of plaent population, sowlng date, varliety
and thelr interections on oil content (%) of
sepame speds at Samaru, Zeria, 1966.

Papulatione (plants/ha)

Treatments 100,000 250,000 L00,000 Mean

Suwing date

24 June 49.33d 49,.11e L47.14g 48.53c
15 July . L9.80c 49.86b h8.72bc 49.73c
5 August 50.85a 50.91a 48,.33F 50.03a
Variety
Ea 50.991) 52-0&3 50. h}c 510153
Mezan 49.93n 49,96 48,400
SE + Plant population = (.05
Sowing date = 0.05
Varlety = 0,04

Population x date = 0,08

Population x veriety « 0,07

Means followed by the same letter(s) within a treatment
are not significantly different at 5% level using DMRT.
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Variety E; had & higher seed ocil content than variety

Ph-t1111. 01l content of variety Pb-till,, showed a

1
significant decline with increase in plant population from

100,000 to 400,000 planta/ha. In variety €., oil content

a
increased with increase 1n population up to 250,000 plants/ha
thereafter, there was a decline. A%t plant populations of
100,000 end 250,000 planta/ha, oll content increased with
felay in spwing, but et 400,000 plants/ha, it increased when
gowing was delayed from 24 Jdume to 15 July, thereafter a

declire wea recorded as sowlng was deleyed till 5 August

{Table 23).

0il1 content was also signrificantly influenced by the
intersction between sowing date, plant population and

variety (Table 24),

Le7 CLorreletion Anelysis

Analyslis of correlation coefficlent between different
growth characters, yield components and gseed yield of sesame

was done to determing their relationships (Teble 25).

There were slgnificent positive correlations Detween
seed yield and number of pods, seed yield/pleant, number of
seeds and number of branches/plant, number of seeds/pod,

length of pods, 1000-seed weight and stand count at harvest.
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Table 24: Interaction between plant population, variety
and sowing date on oil content (%) of sesame at
Samaru, Zaris, 1986.

Sowing Date

Population
Variety (plante/ha) 24 June 15 July 5 Auvqusat
Pb—till1 100,000 L7.74% L6.58k 52.27c
400,000 h7.631 bg.63k bh,B1m
EB 100,000 50.92f 52.63ah 47.43h
250,000 H2.35hc 52.48hc 51.29¢
40a, 000 Le.Bhk 52.61m 51,85d
5E + (Interaction) 0.12

Meens followed by the geme letter(s) within g treatment
are not eignificantly differsnt at 5% level using DMRT,
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Tahle 25: Correlstion of seed yield of seseme and yleld components.

1 2 3 b 5 B ? ;] 9 10 11
1 1.000
2  0.572* 1.000 )
3 D, 320* 0.320%+ 1,000
L 0,821%*% (,872%*% 0.529** 1,000
5 0,538%** 0,149  D0.247* 0.481** 1,000
6 0.320%** 0.775** 0.166 0,334+ 0,033 1.000
7 D631** (.586** O0O.L37+* 0§,738** 0,173 D.491+#+ 4.000
8 D.643** D.815*+ 0,733+ 0,735** 0,200 0.602** 0,699+ 1,000
g C.651=* 0,823** (0,748** 0,718** 0.209 0.596%* {§.623** 0,983+« 1,000
10 G.250* 0,063 D.156 0,160 ~-0.015 0.113 0,325%* 0,262+ 0,142 1000
11 B.270* D.653** 0,11k 0.303 -0.137 0,529** (,397** 0,516%¢ U,524** 0,009 1.000
Where 1 = VYield 7 = Lenath of pods
2 = HNo. of pods/plant B8 = Seed yield/plant
3 = HNg. of seeds/pod 9 = No. of seeds/plant
4 « Plant height 13 = 1000-seed weight
5 = GStand count at harvest 11 = No. of secondary uﬂm:n:nm per plant.
& = HNo. of primary branches/plant

* Signlficant at 5% level of probablility
s+ gSignificant at 1% level of probability



Chapter 5

DISCUSSION

5«1 Effect of Plant Population

5.1+1 Growth chafacters

The observed increase in plant height at harvest with
increases in plant populetion from 100,000 to 400,000/ha
agrees with reports by Mazzani and Cabo (1956), Welss (1971).
Van Rheenen (1973) and Delgedo and Yermamoa (1975). Donald
(1963) sscribed increases in plant height with increase in
piant populatlion to competlition among individual plants for
light,

The non-glgnificent difference in number of branches/
plant, with increase in plant population ia in agreement with
report by Mazzsnl and Cobao (1356), Weles (1371) and Gupta
{1982). This gould probably be due to the fact that increasse
in plant population tends to adversely affect the essential
development of the buds from whinh the branches emerge due %o
high degree of competition among individusl plants for

evallable space.

512 Dry weight per plant

Dry weight/plant was not effected by ingreases in plant
population. This result suggests that even the highest plant

population used in thie Btudy was not high enough to ceuse
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reduction especlally in vegetative growth. This clearly ——
indicstes that even higher plant papulatlonsg can be tried.
This might equally accgunt Por the 1nsignificant effect of

plant population on leaf area/plant.

5e1e3 Yield components

Although the resulis indicated an inslgnificant effect
of plant population on number of pods, seed yleld snd number
of seeds/plant, 1t wss obgerved that these characters decreased
with increesing plant population. Thlg can be etiributed to
intra end inter plant competiiion at the medium end high plant
population, ae the individusl plants might have been subjected
to some so¥t of competition for space, so0ll molsture,
nutrienta, light gnd sessimilates. These resulits are in
canformity with the findings of Delgado and Yermanog (1975)
who reported increases in gseed yleld/plant s spacing between
plants Decame wider, Similar trends were observed by Welss
(1971), Ven Rheenen (1973), Nadi and Lazim (1974) and Gupts
{1982). This shows that the increase in seed yield with
increagse in plant population must have been accounted for by

the pumber of plants/ha as reporied by Menon (1967).

The insignificant differences uheeruéd in the number of
seeds/pnd, length of pads and 1,000-seed welght with
increasing plant pepulstion might be attributed tp genetic
and/or environmental factors. UWestermann and Crothers (1977}

reported that yield componentg! chaenges are gaid to be due to
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plantts response to its environment which msy or may not

permit the full genetic expresslon of each component.

Se1e4 Geed yleld

The results indicsted that there was & 27% ingrease in
seed yield when plant populstion was increased from 100,000 to
250,000/ha, wheress, no increase in seed yield was observed
when the population was further increased to 400,000 plants/ha.
Thia is eimilar to zerlier findings by Mazzani and Cobo (148563},
Bleasdale (1966), Menan (1967), Gerakls agnd Tasngarakis (1963),
Harper and White (1970), Ueilss (1971), Van Rheepen (1973), Nadi
end Lazim (1974), Delgado and Yermanos (1975) and Gupta (1984)
in which yield increase with increasing plant population up tc
8 certain level was reported. This 1a probehly beceuse g
population of 100,000/ha is low to produce good yields on per
plant bamls, but not high enough to compensate for the low
number of plants per unit area as reported by Menon (1967).

The non-significent difference in seed yield between the range
of 250,000 to 400,000 plants/ha prabably indicates that maximum
fixation of energy by seseame crop in the time between aowing
and hervesting (Bleasdele, 1966; Gupta, 1982) occurs within

these two populatione.

515 5Stand count at harvest

The result showed that there was decline in per cent
stend count with increase in plant population. This could

probably be due to the high rate of plant mortelity resulting
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from close spacing and vther stresses which ere detrimental to
plants' survivel. Harper and White (1970) reported that self

thinning 18 3 well known phenomenan in high plant densities.

51,6 (il content

The high inter end intra plent competition for scil
moisture, nutrients, spsce, light and assimilates st high
populgtions may sccount for the decresse in oil content with
increase in population. Thls can lead to lmcomplete or
improper development of the seeds thereby affecting the
synthesle of fetty acids, which might result in lpw oil
content (Gupta, 1987). It appears that the population used
was high enough to affect the reproductive growth and seed
yield but still low to stress the vegetative growth as

evident from the dry weight/plant records.

5.2 Effect of Sowing Date

542.1 Growih characterg

Plant height at hsrvest decreased with delay 1ﬁ gowing.
This might be due to the inadequete rainfall and other
favgurable environmental factors necessary for the growth of
plents. This decrease in plent helght with delay in sowing
might account for the decreaee in number of pods/plent and
thus, seed yield/plant as the plant height was found to be
pogitively correlated to number of pods and seed yield/plant.
The superiority in plant height of early sowing which wae

nbeerved in this study is similar to that of Welss (1974) in
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which verying times of plsnting from early May to early
September resulted in the reduction in plant height from
235 cm  to 170 cm between May end June planting but a major
depression to 50 om in the September plenting. Kalgama and
Migari (1986) observed a similar depression in plant helght
when sowing date was delayed from early July to early August

ot ¥adawa and Mallam Maduri.

At flowerihg, leaf area/plant increased ubien plarﬁfing
was delayed from 15 July to 5 August, 1386, T7This can probably
be ettributed to disease ettack on the early scwn crop which
might have reduced the leaf ared through reduction in the
number of leaves. The plants later recavered and et pod
formetion stage, leaf area/plant wes found to decrease with
delay in mowing. Thig conforme with the findings of Van
Rheenen (4973) who reported greeter leal area with early sowing.
This deﬁrease in leaf aféd at pdd formation stage Way account
for the decresse in seed yield and yield components with delay
in sowing as this is the main photesynthesising surface. for
agsimilstes which is eventuslly trenslecated and stored in the

peeds (Evans, 1975).

Even though number of branches/plant wasnot significantly
influenced by gowing date, it wags observed that the number of
branches tended to decrease with delsy in sowing. This cpuld
be assocleted with the ingressing inadequacy of rainfall with

teley in =sowing sesame.
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5.22 Dry weight per plant

Ory weight/plant before and at flowering were not
significently affected by sowing date. At harvest, however,
dry weight/plant increased by 55.82% when sowlng was delayed
from 24 June to 15 July and decreaged by another 21,90% when
gowing wae further delayed to 5 August, 1986. Thils might be
gttributed to the optimum environmental conditions coinciding
with the growth and thus, dry matter production of the plants

s0wn on 15 July.

The insignificent difference in dry welght/plant, before
and at flowering might probably be that a4 both stages and at
all the souwing dates, moisture was probably still sdeguate but
as the growth of plente continued towards maturity, moisture and
other factora probebly became inadequéate to meet the

requirement of the late sawn-crop.

He2+3 Yield components

The decrease in number of pods/plant, number of seeds/
pog; seed yield/plant and number of seeds/plant with delay in
sowing may account for the low seed yield of the crop. Thisg is
in conformity with the findings of Tllak et al. (1871), Uelss
(19712, Van Rheenen (1973), Bhattacharya et asl. (1975), Mandal
and Reo (1976), Ogunremi (1979), Abdel-Rahman et al. (1980),
Schiller et al. (1981}, Ping (1983) and Kalgama end Misarl
{1986) who reported the highest yield componenta with early

sown sesame, This might be atiributed to the adequete moisture
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end other environmenial factors colnciding with the growth of
the crop sown early, therefore, takirg this adventage of
pdequate moisture to develop hence increesing the ebility aof

these organs to compete for the asynthesized assimilates.

The inaignificant effect of sowing date on length of
pods end 1,000-seed weight in thisg study seems to agree with
the views of Westermann and Crpthers (1977) whe reported that
vield components changes are seld to emanste from the plant's
response to its environment which may or may not permit the

full genetic expression of each component.

Delelt Seed yield

The earllieet aown gesame vutyielded the second and third
sowinge by 37.80% and 55.20%, respectively. These Pindinge are
in line with thase of Tilak et al, (1971), Weiss (1971), Van
Rheenen (1973), Bhattacharya et al. (1975}, Mendal and Ran
(1976), Ogunremi (1979), Ahdel-Rahman et al, (1980), Schiller
et 81., (1981), Ding (1983) and Kalgame and Migari (1986) whe
reported the highest seed yield with early sowlng, This would
be atiributed to the differences in the length of the growing
period as reported by Menon (1967) and Van Rheenen (1973) with
the first sowing date having the longest growing period (95, 91
and 89 days for the first, second and third sowings, respectively)
and, therefore, producing bhigger and vigorous plents with better
developed yleld componants such as number of pode, aeed yield/

plent, number of seeds/plant and number of seeds/pod thus,
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resulting in high yields. Another possible reason for the
low vield with delay in sowlng 1s that most of the yield
compaonents formed from the late scwn crop did not get the
gdvantage of adequate molisture to develop. This coupled with
decreased stand establisbment must have accounted for the

sharp decrease in seed yield as souwing was delayed.

5.2.5 5tand count at harvest

The result indiceted decreese in stand count at harvest
with delay in sowing. This significant decresse could be due
to the increasing inadequacy of scll moisture toc meet the
plants requirements as reported by Hillel (1972) and Gupte
(1984) thereby, causing low plant stand., This result alsao is
guite similar ¥n the findings of Weiss (1971) and Van Rhesnen
{1973) in which stend establishment wes reported to have
decreased with delay in sowing sesame. Thlis decrease in stand
count at harvest mpy have added to the decrease in seed yleld

with delay in sowing the crop.

B.2.6 011 content

il content was found to increase with delay in snwing
segame from 24 June to 5 August. This result does not agres
with Welss (1971) who reperted an increase in oil content with
early sowing., This digparity might be due to varietal
differences and/or the effect of moisture stress which probably

enhanced fatty acid synthesis thereby, incressing the oil cantent.
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5.3 Effecta of Uariety

The gignificant effect of variety on seed yield, yield
components, growih characters, oll content and stand count at
harvest tested may be explained by the fact that these
characteristice are geneticelly controlled apd they can also
be influenced by enviraonmental factors. Thus, variety Eg
performed better than variety F'l:l—till1 in almost all the
parameters measured except in dry matter production before and

at flowering. The Pact that variety E_ out-ylelded Fh—t1111

a8
by 37.33% could he attributed to ite higher yield potential as
well as being more adapted to the environmental conditions at

Samaru where the twn varieties uere tested.

5.4 Interactions

5.4.1 Ibteraction between plant population and powing date

The interaction between plant population and sowing date
was significant on number of pods, seed yleld/plant, number of
seeds and number of primery branches/plant, stand count at
hervest end oll content. Early planting of gesame at
populstions of 100,000 end 250,000 plants/ha gave a higher
number of pods, seed yiesld/plent, number of seeds and primary
branches/plant and stend establishment than the lest two
sowings. These results may be expleined with the views of
Gupta (1984) that the difference in climatic factors under
which plants are grown requires changes in plant populetian in

order te get the best use of the prevsiling climatic Factors.



63

5.4.2 Interaction between plant population and variety

The main resson for the variety population interactlon
is that, in EB there were no significant differences in number
of seeds/pod when population was varied from 100,000 $o 400,000

while in Fh-till1 the number of seeds/pod decreased such that

beyond 100,000 plants/ba, £, had significantly higher seeds/

&8
pod than Pb-t1111.

Variety EB ylelded more seeds/pod than variety Pb-till1
at all the plant populations tested. This probably shpws how

better sdapted variety €, is than variety Pb—till1 and mugt

8
have accounted for the hlgher yield in variety EB over

Ph-till1 at all populations tested.

Variety £, produced more oil than Pb-till1 in all the

8
populations tested. The result also Indicated that varlety

EB when sown at a plant population of 250,000/ha, the oil
content of this variety was incressed, This further emphasises

the superiority of this variety over variety Ph-till1.

Sele3 Interaction between sowing date and variety

The four traits, number of seeds/pod, leaf ares at
flowering and at pod formstion, dry weight/plant at harvest
and seed oil cantent showed signiflcant sowlng date x variety
interaction. A higher number of seeds/pod and dry weight/plant

gt harvest was observed in veriety E_, in all the three sowings

5]
than veriety Fb~t1111. This probably shows how better adepied
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variety €, is over Pb~t1111. The interactive effect of

8
sowing date and variety was inconaistent for leaf srea at both
flowering and et pod formation stege. In both verietlies, dry
weight/plant at harvest increased when sowing was delayed from
24 June te 1S July and then decreased when sowlng was further
delayed to 5 August, 1986. Thig result further emphaslses the
impartence of planting sesame &arly in arder ta ebtaln more
meaningful yield. This might be due to the fact that adequate

amunt ef rainfall and other favouraeble environmentsl factors

were optimum for the 15 July sowing.

| In both varleties tested, oll content increased with delay
in sowing the crop. An incresse in oil content of aesame seed
Bs a result of delay in sowing might have been caused by

molsture stress which probably imcreamsed fatty acid synthesls.

S.4,4 Interaction between plaent population, sowing date and

uariet!

This three factar interaction was sgioniflicant for number
of pods, seed yleld/plant, number of seeds and dry welght/plant

at harvest, plant helght end oll conmtent. This was probably due
to the highly significent effects of plant populetion and sowing

date x varlety interaction.

5.5 Correlation

The highly significant snd positive correletion between

number of pode/plant, number of seeds/pod, length of pods, seed
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vield/plant, number of seeds/plant and 1000-seed weight with
seed yleld of segame reveeled these as lmportaent yield
components and critical determinanta of seed yield of sesame,
The results are simllar to the findings of Khidir and Oamen
(1970}, Naphade end Kplte (1974) Delgedo and Yermanos (1975),
Shukla and Verma (1976), Choudhary gt al. (1977), Dsman (1380)

Yadava et al. (1980) and Narayenan and Reddy (1982).

The significant poaltive correlstions between seed yleld
of segame and growth characters such as plant height number of
Primary and secondery branches/plent and leaf area/plent may
be attributed to the fact that these vegetatiive characters
dirgctly determine the amount of photosynthates availsble for
plant growth, development and seed yield, This asgrees with the
findings of Welss (1971) end Van Rheenen (1973) in which a
positive correlation between seed yield and plant height and

number of hranches/plant was obtained.
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Chapter 6

SUMMARY AND GCONCLUSION

Two varieties of sesame (Pb-till1 and EB) were seeded
directly on the field at three different sowing dates (24 June,
15 July and 5 Auguat, 1986} =t three-week intervals betueen
each date and et three plant populetionas (100,000; 250,000
and L00,000 plants/ha). The treatmente were replicated four

times in 2 Rendomized Complete Block Design in & factorial

arrsngement,

The result indicated &= 27% increase in seed yield when
plent population waas increased from 100,000 to 250,000/ha and
mo esignificant increame 1n seed yield when the population was

further increased from 250,000 te 400,000 plents/ha.

The results showed a decrease in number of pada, seed
vield/plant, number of seeds/plant and number aof branches/plan®
with increase in plant population from 100,000 toc 400,000/ha.
Number of seeds/pod, length of poda, 1,000-seed welght, leaf
ares and dry weight/plant both et flowering and at harvest were

not affected by plant population.

Plant height lncreassed with inerease in plant population
from 100,000 to 400,000 plents/ha while per cent stand count at

harvest decreased with incresse in plent populations,

It was found that oil content decressed with increase in

plant population,
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Sesame pown esrliest (24 June) out-yielded that sown on 15
July and 5 August, by 37.80% and 55.20%, respectively. The
high seed yleld In the early sown sesame was determined by the
number of seeds/pod, number of pods/plant, geed yleld/plant and
number af seeds/plant which also declined with the successive
sowing detes. Delay in aocwing sesame resulted in decrease in
plant helght with each succeseive sowing., Sowing date had no
glgnificent effects on length of pods, 1,000-geed weight, dry
weight/plant before and at flowering and on leaf area at pod
formation. Ory welght/plant at harvest wes increased when
gowdny wes delayed from 24 June to 15 July. Further delay in
gowing from 15 July to 5 August decreesed dry weight/plant.
Per cent stend count at harvest decreased with £3ch successive
sowing date, OLil content was found to increase with delay in

scwing sesama,

Varlety EB appeared te be superior to Fb-t1111 in terms

of seed yleld (it gut-yielded Ph.till, by 37.33%) and all

1
other tralts measured.

The effects of interaction of plant populatiaon and
variety on number of geeds/pod and nil content were significant.
Number of pods, seed yield/plant, number of seeds and number
of primary branches/plant, stand count at harvest and oil
content were significently affected by the interaction between
plant population and sowing dete. The four traits, number af
seeds/pod, leaf ares st flowering and at pod formation, dry

welght/plant at harvest and oll centent showed signiflcant
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plent populstlon x sowing date interection effects. The
three factor interaction of plant population, sowing dete
and variety was significent for number of pods, seed yield,
number of seeds, plant dry weight at harvest, plant height

and oil content.

Correlation analyelis indicated a significant and a
positive correlation between seed yield of sesame and yield

componente tested,

Based on the results obtglned in this study, it can be
concluded that among the plaent populatiens tried, 250,000
plants/ha was the most appropriate for optimum production of
sesame in Samaru. It appears that the optimum or best time
to sow sesame at Samaru ls socon after the establishment
of rains. Variety E

was superior to Pb-till, in almost

8
gll the chagracters studied.

1
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