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ABSTRACT

A field experiment was conducted at Samaru, Nigeria
during the 1990 wet season on the experimental farm of the
Institute for Agricultural Research, Ahmadu Bello University
(11° 11" N 07°38 'E and 685m above sea level) in the Northern
Cuinea Savanna ecologlcal zone, The main objective was to
study the effect of sowing date, row spacing and plant density
on yield and yield compcnents of an elite cotton line variety
YSAMCOT-9', Combination of two sowing dates (mid-June and
mid-July) and four spacings (30,60,90 and 120cm) were used
as the main plot treatment and two plant densities (£0,000
and 100,000) plant ha~ ' were assigned to the sub-plot,

Mid-July sown cotton markedly deprecsed seed cotton
yield by a 605 margin when compared to mid-June sown cotton,
The cotton variety therefore responded favourably to early
sowing,

Seed cotton yield did not increase significantly with
increase in plant density from 50,000 to 100,000 plants
ha'1; with only a marginal increase of 8;i being obtained
in favour of 100,000 plants ha-1. The plant density of
50,000 plants ha™? therefore, seems appropriate for this
variety in this environment since the marginal increase
in yield from additional 50,000 plants ha'1 cannct Justify
the extra time and input,

Row spacing had no significant effect on seed cotton
yield, A 60cm row spacing gave a seed cotton yield that

was 16,9, 18,6 and 25,3 higher than those for 30, 90 and

120cm spacings respectively.
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Fibre quality of cotton in terms of length uniformity
ratio, span effective length, maturity ratio, bundle
strength (tenacity), micrononaire value and pressley
index were significantly affected by sowing date,
Significant interactions between sowing date and density
were observed for yield contributing characters such as,
number of fruiting points at 11 and 15 weeks after sowing,
(WAS) number of mature bolls per plant, and number of
shed boll per plant and plant height at 15 and 19 WAS.

Significant and positive correlations were found
between cotton yield, and lint weight, secd weight and
100-seed weight, Similar trend was observed between:
cotton yield and number of frulting points per plant and
total dry matter per plant, Most of theze yield related

characters were also strongly associated,
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Chanter 1
INTRODUCTION

-~

1% Distribution and Aren of Production in Nireria

Cotton (Gos:yriurnhirsutupl)is a major cash crop

of Nijseria, whore there h»s Yecn cultiv-tzd thren species that
have heen used in production, The first is Lthe G hertaseum,
which was grown in Isey'n and formar karo districts for home
consurption, The second grour of cotton in production includes,
those imported from the new world, ns-elf, G. hirsutum and G .
barksdense, which are better ardanted to the snvenna ecological
zone. The most import-ant tyre is the modern Americsn upland
cotton, whcse nroduction srre=d :11 over lligeria after the °
second world w ', Tne Pritish cotton Growvers! Association
(ECta), otherwise known =2s the Empire Cotton Growing Corporation,
financed the first cot'on rroject of atout 20,000 hectares at
Moor-planteticn, Ibadan flor the >urpcse of growing cotton for
the British textile industry (Williams, 1978).

Though the Schemea failed it had tremendous impact on
cotton researecn and rroduction in Nireria(williams, 1978).
Through breeding and renetic improverent "owever, the imported
varieties wave rise to the'xi?%ria Allen'and later, the 'Samaru

Allen', Sever=zl Com~erical varieties such as 'Samaru 26C?,

0

*Sameru 70', 'Samaru 771' and 'Samszw 72'h°Ve since been developed

at I27, Samaru and distrivuted to farmersz (Anom, 19885a).
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Presently, however, tiie bulk of the Nigerian cotton
crop is grown in the northern states (covering an
approximate area of 700,000sq km) which extends from
latitude 7° 30™ to latitude 13°N (Kumar and Ogunlels,
1982), This production belt is divided into three zocues
nazely, the northern cotton zone comprising parts of
Kebbi, Sokoto, Niger, Kaduna, Kano, Katsina, Jigawa,
Plateau States which together contribute 60y, of the total
national production; the ‘eastern cotton zone' which
covers Bauchi, Adamawa, Taraba, Yobe and Borno States aad
contribute 30 = 355, About 5 = 10% of national cotton
out-put comes from the 'soutnern cotton zone' made up of

Niger, Kwara, Kogi, Berue and Plateau States (Idem, 1984),

1.2 Economic Importance and Constraints to Production

The importance of cotton as a crop of high economic
value and as a source of raw material for the expanding
national textile industry cannot be disputed, despite the
extensive use of synthetic fibres (Martin et al., 197€).
The national annual production of cotton in Nigeria between
1969 and 1985 ranged between 150,000 pales and cver
500,000 bales (1 bale = 181,4kg net weight)., In 1969/70,
cotton producticn contributed 2% of the total export and
fetched a foreign exchange of 17.% million naira (Idem 1984).

The projected national demand in the mid '80 was
800,000 to 1000,000 bales of lint (Faulkner, 1974), It was



projected that by 1990 Nigeria would be self-sufficient

in cotton production (Anon, 1971). However, despite all
the efforts taken to improve the producticn of cotton
(King, 1955; Lawes, 1963; Brown, 1971; Kumar gt al., 1982;
Kumar and QOgunlela, 1982; Cgunlela gt al., 1982; Idem,
1984; Anon.,1985a) Nigeria is yet to attain the projected
estimate. lany reasons have been advanced for the

failure to attain the projected estimate, These include
the fact that population has increased trenendcusly since
the last decade with the demand for cotton and its home-
made products being on the increase, while the production
level is on the decline. This is perhaps due toc the shift
in emphasis from the producticn of cash crops to that of
food crops, Cther reasons include delayed planting,
vazaries of weather (rainfall, temperature etc), pest and
disease outbreaks, low soil fertility, and other management
probleus,

These problems not withstanding, cotton is important
to man because it is from it that yarns, which are
utilized for the manufacture of textile fabrics, are made,
In industries, it can be used in the manufacture of awning,
bags, felts, belts, hecse, and twine, The fuzz, when
specially processed, can be used in the manufacture of
carpets, photofilms and papers while the short lint is
used for batting, wadding and stuffing (Martin et al.,
1976). Apart from these, cotton seeds contain about

(20 = 27%) of non-drying oil iodine number = 102) which



is used for food, about (7 = &%) of the total oil is used
in the production of margerine througn the process of
hydrcgenation, It is also used in soap-making. Cotton
seed cake, a bye-prcduct of o0il extracticn, contains a
high percentage of protein, which when gossypol glucoside
is removed, can be used as cotton seed mezl, a component
of livestock and poultry feeds. The shell of the cotton
seed contains alcohol and citric acid., The leaves can
also produce acids, which act as a plasticizer to control
hardening of cement, Cotton seed oil is important in the
paint industry and in the field of medicine, where the
gossypol derivative is used to promote tissue compactibility
in kidney transplant, In other words, virtually every

part of the cotton plant has some econcmic value,

TaD Justification and Objectives

Considering the importance of cotton in the Nigeria
economy and as a result of very elaborate textile industry
of Nigeria, the existing local producticn level of cotton
is still not able to adequately meet the lint requirements
of our existing textile mills, There is therefore, a
great need to increase the level of production of seed
cotton so as to increase the capacity ¢f local sourcing
and thus, drastically out-down on level of lint importaticmn,

Seed cotton production is facing many problems in
Nigeria, Consequently, Jjoint efforts by experts have been
made regularly in order to solve such problems but, since

the release of two cotton Varietios,‘samaru 71 and ‘Samaru 77’
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(riow renamed'SAMCCT-ﬁ'and‘JAHCGT-S’reupectively by I.A.R.
Samaru) and their subsequent recommendation for cultivation
in the northern and eastern cottcn growing zones of
Nigeria, no other new commercial variety has been relc.ced,
However, only recently were two advanced lines,'SAMCb:-a’
uud'LAMCOT-1d bred at ‘'IAR have been found to be better
yielding than the existing varieties and are being
seriously considered for releuse as new commercial varie-
ties (Anon,198%; Echekwu and Ogunlela, 1990),

Prior to the official release ol these lines to the
farmers, the plant population and other cultural and
management practices for optimum production would need be
established, It is for this reason that the present
research work was proposed with the objective of determi-
ning the effect of sowing date, spacing and density on
the yield and yield components and also to run correlation
analysis between yield and some components of yield of

one of these elite cotton 1ine,'$AKCOT-9:



Chapter 2

LITERATU'HE HEVIEYW

Extensive research work has been done on cotton
in Nigeria over the years and indeed in many other
Countries, However, little or no informaticn on the
agronomic aspects of this particular variety,

SAMCOT=9 exist,

2] sowing Date

The date at which seed is sown, L0 a greater extent,
determines the number or flowers and bolls per plant,
the ability of the crop to mature early, to survive
drought in areas of low rainfall, to avert pest and
disease infection and generally increase in the quality
and quantity of yield, Sowing date trials conducted at
the Institute for Agricultural Research, Samaru, Zaria,
Nigeria ana elsewhere have confirmed that yield and
quality of G, hirsutum cotton declined with delay in
sowing (Lawes, 1968; Brown, 1971; Ogunlela, 1581;
Kumar et al,, 1982; Idem, 1984; Anon,1985b). Lawes (19€8)
even, observed that with late sowing, if not fcllowed
by unusual prolongatiom of the rainy season, the crop is
likely to experience unfavourable soil moisture supply, whicn
ultimately shortens the reproductive phase of the crop. Kunor
and Ogunlela (1989a) made similar observations on cotton in

the Nigerian Savanna. “They observed that low yields of



cotton could result from fluctuations in local and
seasonal climatic conditions, and advised that sowing
be done from June to July so that crops could make use
of adequate moisture, Since cotton bolls and seed
cotton grade may be adversely affected by heavy rains
after boll opening and/or the flowers abort during
prolonged drought, care should be exercised in choosing
the planting dates for cotton so that the sensitive
growth phases do not coincide with extreme periods.
Another sowing date trial conducted at Samaru using new
cotton varieties SAMCOT-9 and ‘SAMCCT-10 showed that
mid-May sown cotton significantly out-yielded mid-June
(the recommended time) and mid-July-sown cotton by 14
and 70% respectively (Anon, 1985b). However, the
problem encountered by sowing in May is that there may
not be adequate mcisture in the soil during that month,.
Sobhan (1979) observed the effect of planting date
on growth and yield of upland cotton in Bangladesh and
found that the highest cotton yield and ginning out=turn
were obtained when cotton was planted early in the season
(first week of September) than when they were planted
later., Beltrao et al. (1979) made a similar observation
in Brazil, Ogunlela et al, (1984) ccnducted research in
the Southern cotton growing zone of Nigeria, and indicated
that the optimum sowing date for the crop was mid-June to

mid=-July for Lafia and Mbatie and that for each day that



gsowing was delayed, seed cotton yield was markedly
reduced by 12,3 kg seed cotton ha-1. Galanopoulou=-
sendouka et al. (1980) determined the effect of planting
date and genotype on plant growth and development of
cotton and reported that early sowing over-came the
effect of reduced and prolonged seedling emergence,
produced earliness in maturity and increased yield
particularly in short seaseons, In India also, studies
by Misra and Malik (1980) on growth, yield and qualita-
tive behaviour of six varieties of cotton and their
response to planting date showed that all the cultivars
gave high seed cotton yield average of 1.12 tonnes ha'1

when sown early compared with those sown later. Singh
(1979) investigated the effects of advanced sowing dates

in India and also observed that seeds sown in dry soils

7-15 days before the unset of monsoon rains, increased

seed cotton yield by 7-10% whereas the normal sowing at

the onset of rains significantly decreased yield,
Furthermore, it was proved that in areas of scanty rainfall,
higher yields to the tune of 31 - 39y can be obtained by
advanced sowing when compared to delayed sowing 15 days
after the normal sowing date. In Malawi, Seroya et al,
(1980) sowed and irrigated cotton cultivars G129, 82 and €6
respectively in early March and April. Their result proved
that early sowing increased the lint percent, fibre fineness
and fibre strength. In Pakistan, Mitchaiwala et al. (1980)

investigated the effects of sowing date over a 4 - year
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period and made similar observations that late sowing

of cotton led to reduced yield.

2.2 ' Row Spacing

Spacing of individual stands of a crop determines,
mere than any other single factor, the resources available
to each plant and therefore affects yield. Bleasdale
(1978) opined that wide spacing can delay the unset of
competition and enable crops make better use of land,
'With widely spaced rows, neighbouring crops will compete
with each other long enough before they can use the
inter-row, Tupper et al. (1977) had earlier indicated
that cotton seed yields were adversely affected by a
15 ~ inch row spacing when nitrogen level is low, El =
Hattab et al. (1978) investigated the response of two
Egyptian cultivars to plant density and observed that
spacing per hill had no significant effect on boll weight,
lint per cent, seed and leaf indices for both cultivars,
Gobenberg et al. (1977) compared the sowing of cotton in
wide rows with that of paired rows and found that cotton
~grown in paired rows gave an average seed cotton yield

that was 300kg ha™

higher than that grown in wide rows,
Both vegetative and fruiting branches formed have

been found tc respond to the amount of space available
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to the plant and the number of branches formed is a

~ function of plant height. Therefore, in order to obtain
a higher yield, Idem (1984) was of the opinion that
fewer branches are desirable on the cotton plant and
that the bolls should be borme on the main axis with
few of the branches located high up the plant, Williford
et al. (1986) after evaluating a 76-cm row cotton '
production reported that cotton yield was influenced

not only by year, irrigation and variety but, also by
row spacing; although, fibre yield and quality were
found not to be influenced by row spacing, Shavkievet
and Xarymok (1976) compuared the effects of wide rows

for cotton under irrigated conditions in Uzbekistan,

and obtained the highest seed cotton yield of about

1 using a 90 x 15cm spacing with 3 plants/

1

3.35 tornes ha~
hill, a yield that was 820kg ha ' higher than the
standard (60 x 50cm) with 2 « 3 plants/hill. Gerick
(1981) did not find significant cultivar x row spacing
interactions for the total number of flowers and bolls
produced in a trial with three short-season cotton
cultivars but cultivar x population interactions were
significant, Abdel - Fattah et al. (1980) discovered
that planting 3 plants per hill with 20cm between hills
resulted in the highest seed cotton yield and highest
bollworm infestation, when the effect of spacing and
density of cotton as a factor affecting population of
boll-worm was investigated, El-Rahman et al, (1980)

in Misslissippi delta reported that cotton yield was



11

iafiuziced by vear, irrigaticn and row spacing,
Combination ol row spacing of 76cm and irriguation
resulted in a higher lint yie:d than in 102-cm row
and irrigation, Although fibre properties were not
influenced Ly row spzcing, percentage gin turn-out wus
significantly higher for the 76-cm row tnan it was for
the 102-cm row, with an average difference of one per
cent,

Jaker (19/6) investipate. the ellects of narrow
row svacing on yield and yield compoucuts of cotton over a 3-year
perfed  using cultivar'Coker *10'and cbserved that there

s ny significant differcnce in yleld, carliness in

nur
e

(5]

maturity, lint 5% and bundie strength between narrow -~
rcw and the check, Constable (1977) determined the
effect of variety and row spacing on growth of cotton
and found that the use of narrow {(19cm) row resulted

in a nigher early season leaf area index than the use
of 100cm rew but, the difference was no longer appurent
by the flowericg stage. Wanjura and ilvro (1977),
using cotton c.ltivar 'Tamcott 786' showed that plants
within row spu~ing in the range of 5-4Ccm in rows 102¢m
apart and dote of emergence ol 5-10 days, allrected
averapge plant height and number of maln stem nodes,
squares and bolls and the coefficient of vuriation of
these characters, Variabllity was dirferent for each

character and this changed over time,
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Hawkin and Peacock (1973) indicated that narrow
rows could result in higher plant density thereby maxi-
mising yield of cotton, The use of narrow rows brings
about increased earliness in maturity, which leads to
evasion of some insects that normally appear late in
the season thus increasing lint and seed cotton yields,
Ahev et al. (1980) used cotton hybrid 'H - 4' to
determine the effect of different spacings, nitrogen
levels and times of application on yield using 60 x 60cm
spacing with a density of 55, 564 plants ha™" (2 plants
per hill) and obtained a seed cotton yield that was
higher than when 90 x 6Ccm spacing, 37036 plants and 8Ckg
of N ha was applied in 3 - split doses. Malik and Malik
(1986) investigated spatial response of contrasting
cotton cultivars grown under semiearid conditions and
found out that number of bells per plant increased linearly
with increased spacing. A 5cm intra-~row spacing produced
the smallest bolls, This result further indicated that,
for that environment, the optimum within-row spacing
for yield is probably 17cm, if the distance bhetween rows
is one metre. Roger et al. (1976) on the other hand,
studied the influence of row spacing on weed competition

with cotton and observed that the highest seed cotion

© yield (2.75tons ha‘1) was obtained with a & - week

'] E - .-1
weed-free pericd although a higher yield (3.2tons ha )



13

was achieved when crops were weed-free for the entire
growing season at 76cm and 106cm row spacings respectively.
Yields of about 5.3 and 5.41 tonnes/ha were obtained by
Yuldershev and Ibragimoy (1976) on a double row trial in
Uzbek while in the Philippines, Manuel and Lingas {(1973%)
showed that maximum yield of cotton could be obtained by

planting at a spacing of 100 x 40cm.

2.3 Plant Density

Moursi (1974) indicated that the ability of plants
to use environmental factors to build their tissues and
convert these into economic end-=products can be influenced
by plant density. The recommended density for early sown
cotton in Nigeria is 50,000 plants ha™’ (Anon, 19856,
Oguniela, 1981). King (195%) also observed no significant
yield increase when plant density of sprayed cotton was
increased from 50,000 plants ha“1 te a higher plant density,
while Lawes (1963) reported increase in yield with higher
density, Increasing plant density by 100,000 plants ha”1
over the recommended 50,000 plants ha | gave an increase
of seed cotton of 30% in late-sown cotton (Anonﬁ 1988).,
Koli and Morill (1976) determined the effect of plant
density on leaf area and leaf area index and reported that
densities achieved through narrow rows produced large leaf
areas very early in the season while Kerby and Buxton (1978)
reported that leaf area per plant dropped from 32.2 to 23.4

dm2 when plant deansity was increased from 11.2 to 18,5
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plants per m2 respectively in 1973 and from 35,8 to
20,8 dm2 under 10 to 20 plants per m2 respectively in
1974, Loomis and Williams (19€3) showed that the
proportion of incident light intercepted by canopy
does not depend on LAR alone but, alsc on the architec-
ture of the plant community. MacNamara et al. {1940)
gpined that leaf type and density affect normal rate

of fruiting position and appearance of fruits and
earliness in cotton, but changes in temperature found
in the field may have little effect on plastochrons,
Plastochrons however, tended to increase with increase
in spacing.

| Galanopoulou ~Sendouka et al., (1980) determined the
Ieffect of plant density, planting date and genotype on
cotton plant growth and development and found that

koth planting date and density of plant influenced to a
large extent growth and development., The influence of
density was expressed mainly on the morphological
characteristics and yield components, They however,
concluded that increased plant density reduced plant
growth and productivity. Smith et sl. (1978} found that
plant population had little effect on lint per cent but
plants under a lower plant density mature significantly

later than did those of higher density. In othsr worde,



a higher plant density enhances crop earlinecs in maturity.
Brown (1971) in the northern Nigerian observed no linear
relationship between yleld and density with plant
densities that are higher than the recommended 50,000
plants ha~1, He opined that the local varieties had the
ability to compensate for lower density by producing

wmore bolls per plant, Plants growing under higher plant
densities produced fewer fruiting points and bolls due

to shedding. This observation was more apparent in the
sympodial with the effect becoming progressively less
towards the top of the plant; subsequently resulting in

a smaller harvest ratio, from plants grown at higher
densities (Tannersndlgmpyl962; Idem, 1984), It is therefore,
conjectured that a higher plant density for adequate
vegetative cover of the ground surface at flowering stage
can lead to higher seed cotton yields.

In a rainfed trial which was conducted for four
years with cotton grown at plant densities ranging
between 250,000 and 750,000 plants ha~', 15 or 30Ocm
wide=-row spacing of at 120,000 plants per stand in 60cm
rows, the contrcl, Dushev undNikoluw (1980) reported that

1 in 15 cm

average seed cotton yield at 250,000 plants ha
rows was 8.,2% higher than in the control. A nigher
plant density accelerated maturity in the year in which
metorological factors limited length of growing pericd,
Contrarly, Abrarov and Ibragimoy (1976) reported that

increase in plant density delayed maturation, but increa-

sed seed cotton yield, Furthermore Fowler and Ray (1977)
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found no evidence that higher population densities in
equidistant spacing patterns improve earliness in
maturity or yield but reported a probable earlier maturity
and higher lint yield with intermediate densities of
79,000 and 155,000 plants ha"l. Studying the effect of
plant dennity on the growth and dry matter yield of
cotton, Koli and Morill (1976) reported that increased
plant density reduced the volume of alr and soil for
individual plants and therefore, increased inter-plant
competition for scil, nutrient, moisture, carbon dicxide
and light. Bleasdale (1978) was also of the same opiniocn
that increased plant density increased inter-plant
competition, Koli and Morill (1976) added that in widely
spaced plants, there was linear increase in dry matter
production per plant as density increased due to lack
of appreciable inter-plant competition, A further
increase in density beyond that considered optimum, would
bring about diminishing returns. |
Idem {1984) reported that cotton because of its
ontogeny tends tce compensate for varlations in stand
densities in the field by reducing the production of
branches and fruits in accordance with the space available,
because of this characteristic, the optimum plant density
is a range of densities which in the case of cotton, is
dependent on envirommental factors, time of planting

and lacation.
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Chapter 3

MATERIALS AND METHODS

The experiment was conducted during the 1990 wet
season on the experimental farm of Institute for
Agricultural Research, (IAR), Ahmadu Bello University
at Samaru (11°11'N; 07°28"E, and 685m above sea=level)

in the northern Guinea Savanna of Nigeria.

31 Zxperinental degiim, Treatnents and Plct cize

The experiment was carried out using a split-plot
design, Combination of two sowing dates {mid-June and
mid-July) and four row spacings (30, 60, 90 and 120cm)
were used as the main plot treatment while two plant
density levels (50,000 and 100,000 plants ha” ') achieved
by using 30 x 135eafy60 x 68 (w90 x 4%m w120 % 34 enf
inter-row and intra-row spacings or the 50,000 plants
ha~! and %0 x E8taev60 X Beiov0 x 22,5Gd120 x 17 cm2
inter-row and intra=-row spacings for the 100,000 plants

=1 were randomised and assigned as the sube-plots treats

ha
ments, There were 16 treatments wnich were randomised
and alloted to 48 plots. The experiment was replicated
three time. |

The gross and net plet sizes were 48.6m2 and 24.3m2
respectively. The gross plots consisted of 4,6,9, and
18 rows of 9m long and 5.4m wide each for the 120, 90,

60 and 30cm spacings respectively,
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3:2.1 S0il sampling and snalysis

Soil samples were taken from each of the experi-
mental plots prior to cultivation at a depth of 0 - 30 cm
and bulked, The samples after drying and grinding were
analysed for total N, by micro-Kjedahl method (Bremner,
1365)., Phosphorous after extraction by Bray-p-1
extractics method was determined by ammonium molybdate =
blue method (Bray and Kurtz, 1945). After extraction
of exchangable base, calcium and magnesium were deter-
mined by atomic absorption spectrophotometry while
sodium and potassium were determined by flame emission
spectrophotometer, Cation exchange capacity was detera
mined using 1N ammonium acetate (pH 7.0} saturation
followed by displacement of absorbed ammonia (Chapmzn,
1965), The physical analysis was done by the hydrometer

method {Day, 1965). The results are presented on table 1,

3.2.2, o lLand Preparstion

The land was ploughed and harrowed but ridges were
not constructed initially because the experiment was
established on the flat to enable the researcher to
achieve the desired row spacings and plant densities,
However, ridges were later constructed, after the plants

had been well established,

i)
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Table 1:; Fhysico=chemical properties of soll from

Ay At e
experiment site

Physical property

Sand (%) £2.5

S11t (%) 37.0

Clay (%) 10.5

Soil textural class Sandy loam

Soil pH (0,01, CaCl.,) Lol
Organic carbon (i) 0.6
Total nitrogen (5) 0.03
Available phosphorous {ppm) 15.1

Exchangeable Sodium (Na) (mcq/1§05 of
soil

Exchangeable Fotassium (K)

r

(meq/100g of soil) 0,15
Exchangeable Calcium (Ca) . i
(meq/100g of so0il o5
Exchangeable Magnesium (mg) .
(meg/100g of soil) 0.

Cation exchange Capacity (ECE) 2 4

(Meg/100g of soil). -
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3,243 Fertilizer application

Boronated superphosphafe and muriate of potash
were uniformly incorporated into the soil before planting
at the rates of 25kg P205 and 50kg KZO ha“1 respectively,
Nitrogen fertilizer was also applied as calcium
anmonium nitrate at the rate of 60kg N ha"', Half of
the quantity of the nitrogen fertilizer was applied
during the pre=sowing operation while the remaining
quantity was applied at the heginning of flowering i.e
about 8 weeks after sowing, The N= fertilizer was
uniformly placed in holes about 8cm deep and 8 to 10 cm

away from the seedlings and covered with soil.

3,204 ' Stand Establishment

Stands were estaplished on the 1% June, 1990 for
June - sown cotton and 15 July, for the July planting
date, Four seeds of cotton variety'SAMCOTHQ'which was
supplied by the fibre Breeding Unit of 1,A,R were
planted per hole and later thinned down to two plants
per stund at 3 weeks after sowing.

The missing stands were supplied 2 wecks after sowing,

3e245 Weed control

tleeds were éontrolled by means of pre-emergence
application of diuron + alachlor at the rate of 0,8 kg
1.5 kg a.i ha”! using a knapsack sprayer. This was
followed by two supplementary hoe-weedings at & and 8 weeks
after sowing. This operation was done shortly before

top dressing with the nitrogen fertilizer,



32,6 Pest control

Cypermethrin 1.8% ULV was applied to control insect
pests at the rate of 2,5 litres ha-1. This was sprayed
at 2=weekly interval starting from 10 weeks after sowing,

till 16 weeks after sowing,

3e2.7 Harvesting

The crop was harvested by picking of seed cotton
from plants in the net plots. A total of 3 pickings was

done to completely harvest the experimental plots,

3.3 Obqkrvations

Cbservations on growth parameters were made at 7, 11,
15 and 19 weeks after sowing. Samples for non-destructive
growth alalysis were taken randomly from each of the net
plots whereas those for destructive analysis were taken
from the border rows adjacent to the net plot, The samples
consisted of 2 or 4 plants for the two plant density
levels of 50,000 and 100,000 plant ha™! respectively.
These samples were used in determining the total dry matter,

leaf area, LAl and number of fruiting points,

Je3e1 Plant height

The height of two or four plants were determined at
7y 11, 15 and 19 weeks after sowing, This was done by

direct measurement with a metre rule by recording the

- ]
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length of the main stem from the ground level to the
apical bud of the plant, The mean of the height
measurement of the four plants was taken as the mean

plant height for the plot,

3e3e2 Leaf area and leaf area index

Leaf area(LA) was determined by using specific
leaf area relationship (Evans, 1972). Specific leaf
area (SLA) is defined here as the ratio of leaf area
to that of leaf dry weight.

Total LA = % x (b +c)

area of 5 leaf discs (ma)

where, a =
b = dry weight of 5 leaf discs (g)
¢ = dry weight of remaining leaves

from each sample (g)
The leaf area index (LAI) was determined by dividing
the estimated leaf area of the sample by O.8m2, the

ground area.

> 5 P Total dry matter

The leaves, stems, squares, flowers and bolls in
each of the samples taken from O.8m2 area were dried
to a constant weight in an oven at a temperature of 60°c
for 48 hours, Dry matter per metre square was obtained
by multiplying the dry matter per plant with the total

number of plants per metre square,
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2.3.4 Number of branches per plant

The number of branches per plant was counted and
recorded from four plants at 7, 11, 715 and 19 weeks after
sowing. The average number of the branches from the

4 plants was taken as the number of branches per plant,

3.345 Number of nodes per plant

Four plants were randomly selected from each plot
and the number of their nodes counted at 7, 11, 15 and

19 weeks after sowing.

3.3.0 Days to 50% flowering

The number of days it took about 50% of the plants
in each plot to flower was recorded, This was counted
from the date of planting till when 5G% of sample plots

had flowered,

Be3.7 Number of frulting points per plant

The number of fruiting points per plant was

recorded at 7, 11, 159 and 19 weeks after sowing,

Ze5.8 Days to first boll opening

The number of days it took the first boll to open
in each plot was recorded, The count started from the

date of planting.

34309 Humber of shed bolls per plant

The number of bolls shed per plant was determined
from a sample of four plants per plot. The numbers of
shed bolls were cumulatively added and reccrded at the

time of harvest.
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Ze s 10 Number of mature bolls per plant

The total number of mature bolls Ifrom a sample
of four plants was counted and the number of the mature

bolls per plant was determined.

3¢311 Seed cotton yield

Seed cotton yield was determined from the total
seed cotton picked per net plot (2#.3m2). A total of
three pickings were made at intervals when the bells were
fully open, The seed cotton was weighed and the weight

recorded,

3.3.12 Lint weight and seed welght

The seed cotton picked from the net plots was
Qeighed and ginned, After ginning, the lint and the
cotton seed were welighed separately and their weights
recorded, The weight values were then used to compute

lint and seed yvield on an hectare basis respectively,

3.3.13 Ginning percentare (4)

Seed cotton picked from each of the net plots was
ginned at the IAR ginnery and the ginning percentage
determined from the following relationship.

Ginning % = Lint weight
seed cotton weight x 100
=

3.3.14 Technological properties of cotton

Technological properties of lint, namely; length
uniformity ratio, span/effective length, maturity ratio,
bundle strength (tenacity), fineness (micron. .aire-value)
and pressley index were determined at the Fibre Technology

laboratery,
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3.4 Mstecrological Data

Records of metecrological data: air temperature,
rainfall, relative humidity and sunshine hours were
obtained from the meteorological station at Camaru, Zaria.

These are presented in Appendix Table A, 1.

z
3¢5 Statistical Analysis

The data collected were subjected to analysis of
variance as described by Steel and Torrie (1960) to test
the gignificance of treatment effects, The least signi-
ficiant difference was used to compare treatment mezns
of the sowing date, density and row spacing and their
interactions, The relationship between yield and yield

components were determined by calculating correlation factors.
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Chapter 4
EJULTS
4.1 Yield and Yield-related Jharacters

" Seed cotton Yield

Sowing date had significant effect on the yield of
seed cotton. June-sown cotton significantly out-yielded
July-gown cotton by a wide murgin of 60 percent.

Plant dengity hud no gignificant eflect on 3seed cotton
yield except thnt & plant density of 100,000 plants per
hectare tended to froduce murginally more secd cotton than
a plant density of 50,000 plants per hectare.

Row apacing did not significantly afrect seed cotton
yield; thoush a higher seed cotton yield was obtained
from 60cm spacing relative to the 30, 90 or 120cum row
spacings. The loweat seed cotton yizld 423 obtained from
the 120cm row spacing. The interaction effects of the
various factorsg on geed cotton yield were however not

significant (table 2).

4.1.2 Lint Yield

June~sown cotton produced sinificantly mwore lint than
July-sown cbtton. 0f the two plant density lavels tested,
50,000 plantis ha'1 produced marginally wore lint tuan 100,000
plants na-t,

Row spacing did not gignificantly afrect the lint
yield but more lint yield was obtained from 60cm row-
spacing than from eithner 30,90 or 120cw row spacing.

The interaction effects on lint yield were not signi-

ficant (Tuble 2).
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Effect§of sowing dute, row spacing, plunt density

.Jgikf and their interactions on sved culton, iint, secd

‘yield,

ginning percentage and 100«seed wei ht of

cotton cv. ISAMCOT-9:

Plant density

oy ~eed cotton Lint yield Cotton Cinning 100~seed
yield (kg ha-1) Seed  Percehitage weigni

Téégtmént . (kg ha™") | (ke ha™) (%) ()
Sowing date _. 

June “ 2867 1007 1656 355 593
July 698 247 438 24,5 0. 8%

- SEe 151.0 125,2 100,2 0,3 0.2

LSD {0.05) 493 439.9 352.2 NS 0.6
Row spacing (cm) o o o | '

30 4. - 1693 596 1076 35,6 7.97
6 . 2385  ©09 1165 3542 7.87
90 1636 539 1049 3440 &, U
120 1421 504 900 36,1 7.48
SEy 57145 198 190.4 0.6 0.5
LSD (0.05) NS NS NS 56 . - NS

(1000 plants ha™1)

5 .
100
SEI

LsD (0,05)

Interé&ticns:

ISD'x RS

SD x PD

RS x PD

SD x RS x FD

1624 576 10462 35,4 8,04

1943 672 1052 36,3 7473
151 151.3 - 191.7 0.3 0.2
NS NS NS NS 0.4
NS NS . NS NS NS
N3 NS NS NS NS
NS NS NS NS NS
Ns NS NS 13 NS

NS = Not significant at %% probability levil.
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T 4.3 . Cotton seed Yield

' sowing date gignificuntly afilected the yiold of
cobton geed. June-sown cotton produced aignificantly
more cotton secd than did the July-sown cotton. The
cotton seed yield of JUne-sown crop wns three times more

thén that of the July-sown crop. _
o Plunt dengity had no uigniriuunt uf ‘'vet on cotton
geed as the Quantity of geed producsd from 100,000 plants

':5' ha'l"I wag about the same as thut from 50,000 plant ha".

Similarly, plant spacing had no significant effect
on cotton gseed yield., The interdction efrecta were alao

not 9ignificant (Tuble 2).

4.1.4 Ginning }’el"centmgg

Neither sowing date, plant density, nor row spacing
produced any significant effect on the ginning percentage
of cotton. Ginning percentuge runged from 35,0 to %6.3

percent {table 2).

4.1.5 Sged indax.jiou-aeed weloht)

Jowing daté“and plant dengity had significunt effecta
on the 100-geed welght but row spucing did not produce =
any eignificant effect. June-sown cotion produced signifi-
cntly heavier seeds than did July-sown cotton., 3imilarly,
50,606 plants ha'! lavel produced heavier seeds than did -}
100,000 plants ha-1. The interaction efiectsa were not

significant (Tuble 2).
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Table 3: Effect of sowing date, row spacing, plant

density and their interactions on the number

cf fruiting points per plant of cotton CV.’SAMCOT -9

Treatment

Sowing date

June

July

SEx

LSD (0,05)

Row spacing {cm)

30
60
90
120
SE:
LSD (0.05)

Plant density

(*000 plents 'ha-“)

50

100

SEx

LSD (0,05)
Interactions
SD x RS-

SD x PD

RS x PD

SD x RS x PD

weeks zfter scwing

“?;ﬂ_ 11 15
4.9 16,3 377
6.0 10,5 24,9
0,2 Ce5 0.3
0.4 1S 0.8
Loh 1246 2.2
5¢3 173 30,9
2 2145 25,8
1‘.6 1?’-1 ':-*1‘01
0.9 1.8 109
167 el 27
56 17.8 23,9
53 1449 2847
0.2 Ok 0.3
ND el 2.5’
NS NS NS
NS b "
NS NS NS
NS NS S

" #= significant at 5% probability level,
NSs Not significant at 5% probability level,
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4,2 Number of fruiting points per plant

There were variable effécts ol souwing date on the
nunber of fruiting peints per plant depending on when
tnils was assessed, July-sown cotton tended to have more
fruiting peoints than June-;own cotton at 7 and 11 WAS, but,
the reverse was the case at 15 WAS, when the number of fruite
ing points for June-sown cotton was markedly higher tnan
that for July-sown cotton . Row spzcing had
significant effect on the number of fruiting points through-
out the period, At 7 and 11 WAS, 90cm spacing proaduced
significantly more fruiting points than the other spacings,
However, at 15 WAS, 60cm row spacing had significantly
more fruiting points than the other spacings. While the
effect of plant density was not observed at 7 WAS, at 11

and 15 WAS, plant density of 100,000 plants ha-1

produced
more fruiting points than did the lower density of 50,000

plant ha~1. (Table 3).

443 Cumulative number of shed bolls per plant
i D

Sowing date had no significant effect on the cumulative
number of shed bolls per plant as July=-sown cotton shed
about as many bolls as did June-sown cotton, It appears
that most of the flowers of July-sown cotton plants did

not develop into bolls before they were shed,



Table h:

alla

Effcets of sow in,r a:

their

te, row spaving pl

interactions onn nuo.ber

nt density

of unture boll/

plant: and cumulative number of shed bolls/plant

of cotton cv. '5.-CUT = 9!

Trootment

No:of sred bLolls/plant, N

L0Ff mstu

-

re bolls/plant.

Sowing dnte

June

July

SE#

Lsp ( 0.05)

Row spacing (cm)

30

€0

90

120

SE+

LSD (0.05)

Plaat density

('000 plant ha" 1)
50
100
SE*
LSD (0.08)
Tntwrnc¥‘;ns
X RS
X PD
X PD

SD
SD
RS

10,2 ' 271
2.9 £.8
0.5 0.4
NS 1.8
10.7 M5
10.6 20,2

8.3 16.7
11 13.0
(% .3
2.4 1.1
10.) 13.4
9.9 18.7
0.7 0.1
NS 1.1
* ®

NS ¥
NS IS
NS N3

* = Significant at S probability level

iiS = Not sipgnificant at 5% probability

level,
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Row spacing had significant effect on shed bolls,
with the 120cm row spacing having more shed bolls than
did the 90cm row spacing which recorded the leust number
of shed bolls,

Plant density on the other hand had no signilicant
effect on the number of shed boll, The interactions were
not significant for the cumulative number of shed bolls per
plant however, the interaction between sowing date and
row spacing was significant for the cumulctive number of

shed holls per plant (Table 4),

4,3%,2 Number of mature bolls per plant

Sowing date, row spacing and plant density affected
the number of mature bolls per plant positively. July=-sown
cotton had significantly fewer mature bolls per plant
when cotnpared to June-=sown plants. The number of mature
bolls per plant increased significantly with increase in

,}

plant density from 50,000 plants ha ' to 100,000 plants

ha-1. The 60cm row spacing produced significantly more
mature bolls per plant than did the 90cm row spacing.
Similarly, the 90cm row spacing had significantly

more mature bolls per plant than did either the 30cm or
120cm row spacing.

There were significant interactions between sowing
date and plant density on the number of mature bolls per
plant but no significant interaction effect was observed

between sowing date and row spacing on the number of

" mature bolls per plant (Table &),



Table 5:

[EP Y

:33__. 

boll opening of cotton cv.

Effects of sowing date, row spacinge, plant

density and their interactiona on the number - .
of davs fromsowine to 50% flowering gnq'fjpstﬂf";fﬁ;_,
'SAMCOT -9', < '

Treatment -

No. of days to
500/ flowering

Nosnf days to

'Sbw}ng date

June
July
SEx CEREC I
LSD 90.08) -
Row spacing (cm)

30
60
%0

120' . '..:_"w,,'- | :

SE#+
15D {(0,0F)

Pl ant Aensity

(*Ono plﬂnrs:naf7>
o R
100
SE} L
LSD (0.05)
Interactions
SD.X RS o
SDXPD ..
RS X PD ol ..
'SD X RSX PD

59.6
59.6 .

0.3
K3

59.7
5.8
59.5

9.
0-

"k .“:',

NS

- £0.8

5G.1

0,3
NS

firat bnll openir,:

110.4
' 105.0

0.2
0.6

107 .5
108.0
107 .7

108.0

Nn.5

-y
iy

nT.7
17.7

o
[ ]
-3

=
&2

v o=

L R r ]
00T ¥ 90 T ¥4 |

=

NS = Not significant at 5% probability level.
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Lob Humber of days to 5C% flowering

The number of days from'sowing to 50% flowering did
not differ significantly between June and July sown-cotton
(Table 5). Row spacing too, had non-cignificant effect
cn the number Of days from sowing to 50% flowering as
indicated on (Table 5), Similarly, plant density und the:
interactions were net significant for the number of days

to 50% flowering (Tables 5).

4,5 Number of dzys from sowing to first boll opening

Sowing date had significant effect on the number
of days from sowing to the first boll opening, It tock
July-scwn cotton fewer number of days from sowing to its

first boll to open thap it did take the June~sown cotton .

Row spacing and plant density had no significant
effect on the number of days it took the plents to cpen
their first bolls, However, it tock plants spaced 120 cm
between rows approximately one day more to open their
bolls when compared to the SOcm row spacing and about

half-a=-day more when compared to 30cm row spacing (Table 5).



Table €: Effects of sowing daté; row

density -nd theor

matter productic

interactio:g¢ on the

«pacing, plant
total dry
n (;7/plant) o cotton c

ARl alaT

[ R

L weel".’.' 15 ) f‘...‘

Sowine

Treatment T 11

;,_'} ”L. ff..f r

June 25.0 i e
;,'Lﬂ.y ?1.3 ffrl.’. 1
°° 1

c - 1.0 2
(c,05)

Row spacing (cm)

" |

LSD

30 20,5 8.7
60 23,6
20 25,6

120 22.8 c8.7

Sk 1.7 2

4.5 6.

Lsn (0,08)

PYout density

(*000 plnats ha” )

5C 3.2 UiV & d
100 2341 AR 2
';:"—:: 0.5 4\J.U

LsD (0,0R) NS NG

Interactions

SD X RS NS NS
SD X PD NS ' NS
RS XPD NS NS
SD X RS X PD NS NS

122.6
1,0.8
152.3

-

162.5

0 W
- O

‘”:8."1

o I
152.5

NE = Not sicnif n»ohbability '~vel
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L..6 Total dry matter product:on

Total dry matter production was significantly affected
by sowing date. The total dry matter iZncreased up to 15 VWAS
thereafter there was a decline in the “ontal rry matter.
Bowever, July-zown cotton produced less total dry matter
than did June-cown cotton. The highes= total dry matter
production was obtained at 15 WAS for June-sown cotton which
was significantly higher than that of July-sown cotton.

Total dry matter production was not significanitly
affected by plant density. However, at a plant density higher

1

than 50,000 plants ha” ', the total dry matter was lower at 7

and 11 WAS but, at 15 WASplant density of 100,000 plants ha™
produced greater dry matter ( Table€). Row spacing had
significant effect on total dry matter production. The least
dry matter production at 11 and 15 wns:gttained from 30 and
120cim row spacings. On the other hand; 120cm row spacing
produced less total dry matter at 7 WAS than the 60 and 90cm
row spacings. The 90cm row spacing produced significantly
greater total dry matter than any of the other row spacings at
7 WAS but not at 15 WAS where 120cm rowv spacing exceeded all
others although the total dry matter production at this period
did not significantly differ from that of 60 and 90cm spacing.
Rather, it differed significantly from production from 30cm

row spacing. ( Table 6).
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L7 Leaf area index

Sowing date had significant effect on the LAI of
the cottoen cv, SAMCOT - 9 with June-=sown cotton
producing superior LAI at 7, 11 and 15 WiS.

Plant density had nc significant eflect on LAI and
the effect of row spacing on LAI was vuriable, At 7 WAS
there was no significant erfect wherezs at 11 and 15 WAS
a row spacing of 120cm had the highest significant
effect on LAI, However, at 15 WAS the €Ccm and SCcm
spucings produced a moderately higher LAI, though not
significantly different from the others, The interactions

were not significant on the leaf area index (Table 7).
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Table 7¢ Effects of sowing date, row spacing, plant density
und thelr Interactlons ou Wie LAD o collon v,

. YSAMZOT - O | | . Sl e

| Weol:n after sowines
Treatment ' 7 11 15

Sowing date | o
Jwe . 0.38 1,28 Co3.27
Jay o C0.17 o7 1.0 1
SE: e _.;_ ___'.J - 0.01 o . 0.0z . on  .1 ;
LSO (0.,09) - 0.0 045 0,99 .

Row Snacir. (em)
30 e I 0,22 0,90 1,73
60 . o 0430 0.95 . 2,58

90 o 0.29 0.57 2.5

120'{i' SR 0,29 S 1.09 1.73 S
SEy Lol . 0,01 © o020 0.23 i
Lsp (0.08) . . NG | 0.06 1.00

¢
1

Plant dencity e _ - _
(1000 plants h&—p a o ! . I J
50 S 0,26 €.99 2,02
100 S 0429 0.86 2.8 ¢
SEy RN 3 1{% 53 0,02 0,05 0.0
LsD (0.08) ., - 0,07 NS N3

Interacticns

SD x RS S SooNs o) !
SDxPD NS N8 N
RSxPD ., . NS S N
D x RS % PD . NS Ns

NS

L

|
i
. . _'I L :J. )
Not significant at EY! probability level, s -”“_'-f | 'é ]



Table ¢
abie ©

Effects of sowing date, r

significant at 5% probability lev
Not significant at 5% probabillty

density and their interacticn: piant height
a
(cm) of cotton cv, ;AH:OT-U,
Week s ter %
. Treatmernt . T 14 15 19
Sowing date
June 3.4 Tho 1 =t 441 44
July 24,7 1.5 % 1104
SEx 0.3 y Ce3 0.6
L3D (0.05) 0.5 4,3 2.91 %41
Row Spacing (cm)
30 23.9 67.6 12545 125,2
60 24,3 €77 131.6 131.6
90 2&.7 ?\..{J |_;'. J ‘.L;"Ii‘u
‘120 2503 4.5 ' - 1< .
SE: 1.2 'n't-? ..: %0
LSD (0.,05) NS NS Ce) 52
Plant density
{*0C0 nlants ha'j)
50 EQQO {-"j.‘- E‘I“'.“_‘f ‘H—I.J.L;
100 2"".1 ’?CQ-J I1:’lf‘ ‘al—"vod
-:E-* ':'-5 19,'; -t‘ ",.(_-
L:D (0,05) NS - lo UE NS
Interacticons
SD x RS NS N3 * NS
SD x PD- ) * » bl -~
RS x PD NE NG NS NS
SD x RS x PD NS NS NS NS
* = el.
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Plant neipnt

Jlanl height was significantly affected by cowing date
throughout the growing period, At 7 wecks after sowing,
plancs cf July-sown cctton grew significontly taller tanun
tricee of June sowne=cotton. However, at 11, 15 and 19 weeds
wslor SOwing; the reverse was the case as Jure sownecotton
porcduced significantly taller planvs than July scowne=cotica,

Flant height was significantly affected by plant
density at 11 and 15 WAS, but not at 19 ULiL, Flant depsiuyy
of 100,0C0 plants per ha-1 produced taller plants than did
50,000 plants ha™ ),

Tlie eflfects of rcow spucing on plant hisight as recorued
at 7, 11, 15 and 19 WaS are shown in Table 8, At 7 and 11
wac specing did not significantly affect plunt height however,
ot 15 and 19 Wil the €0cm row spacing preduced significautly
tallcr plants than did the 30, 90 or 120c¢m spucing. The
intercctions were nct significunt for thc plant height apart
from the interaction cetween sowing date and plant density
thaot were significant through out the period wand that, betwecn
sowltg date and row-spacing at 15 Wil (Juble 8),

oD Number of brunches per plont

Souwing date did not affect the nunber of branches per
plant at 7 #WiS but thereafter, at 11, aad 15 WAS, this was
signiricantly affected by scwing datec, June-sown cotton
plancs precduced more branches than did those of July=sown

cotton (Iable 9).
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Table 9;: EBffects of sowing d-te, row s;aciar, nlant
— . . -
‘density 2nd thueir interzctions on the nurber of

branches per plant of cot-on cv., 'S « =0,

Wonk = after sowine

Treatment 7 11 15

Sowing date

June 5.8 11.5 16.2
July 5.6 11.0 iy
SE+ 0.5 0.1 N.)

LSD (0.05) NS £y, 2 .|

Row snacing (cr)

30 5.7 10,1 15.2
60 G ol 1.8 16.8
90 543 12.7 15.5
120 56 10.} 10,42
SE+ 0.’ ',

LSD (0.05) s 516 147

Plant dengity

('000 plant h1-1).
5") [:“'n- 1!-" 7"-

nteractions
3!' x l:r' P

SDX KRS XPD _ NS NS NC

NS+ = Not significant at S probability level,
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At 17 and 15 WAS row spacing significantly affected
the number of branches per plant; unlike at 7 WAS when
row spacing did not significantly affect the number of
branches., At 11 WAS plants spaced 90cm between rows had
more branches per plant than any of the other row spacing,
followed by the 60cm row spacing, Fewer branches were

however, observed on plants of rows that were 30cm apart .

The number of branches per plant was not siginficantly
affected by plant density. However,100,000 plants per
hectare producted relatively fewer branches at 7 WAS than
did 50,000 plants ha™', but not at 11 and 15 WAS where
the branches per plant were almest at par at the two density

levels.: The interactions were nect significant

for the number of branches per plant (Table 9).

4,10 o Number of nodes per plant

Plants of June=sown cotton did not produce sigmificantly

more nodes per plant than Julyesown cotton except at 19 WAS .

Number of nodes per plant was not significantly
affected by row spacing throughout the pericd.

Plant density alsc did not significantly affect the
numnber of nodes produced per plant however, at 171 WAS
there was a marginal difference in the number of nodes
produced per plant under the 9Ccm row when compared with

either 120, 60, or 30cm row Spacing,



43

. lj Table 10: Effectsof sowing date, row spucing, piant
: ~density and their interactions on the number - a_q;ﬁ?f‘

of nodes/plant of cotton cv;.(SAMCOT - 9’ ’f _
"-_,'_'r..,i_ - . . _ Weeks after dcwling : 1
Trostment 7 i 15 19
Sowing daote _ .
June 7.9 9.7 13T 2006 .y |
July - : C 6.9 9.9 14,2 16,9 .
SE+ o Cob 0.1 Ue3 . - 0,04 s
LSD (2,05) - | NS NS NG 0.16
Row spacing (cm) ' ' - o
90 - 7.7 1C.3 tha1 18,6 )
120 T3 9.8 307 187 g
SE+ . 0.5 0.3 0.3 0.2 1
LSD (0.05) ' - NS NS N . NS j
Plant denzity | . ]
(1000 plants he™') S
w0 L 7o 9.9 14,0 18.6 ~
SEx 04 0,5 Gl3 0.0k
L5D (0,05) - - - TN N2 NG NG -_
Interactions. ' ﬂ'i
SD xRS . NS NG NS NE
Spx FD . NS NS NS NS
RS X PD - L NS NS NS NS :
SD x RS x FD o NS NS NE NS
NS = Not significant at 5% probabiiity level, L a
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Table 11: “ffectsof sowing date, row spacing, plant
density and their interactions on fibre length,
bundle strength, maturity ratio, micronaire
value (fineness) uniformity ratio and pressely
index of cotton cv.  SAMCOT - 9°

Ireatment Fibre Bundle Pressley Fineness Unifore- Maturity

length strength index (micro- - mity ratio

(em) ‘naire) ratio

Spen length (g/tex) (%) gvalue (<2)

g /inch) (%)

fowing date
June 24,1 14,2 6.7 2.6 36,1 85,0
July a2, 10.2 5.0 2.8 41,0 80.8
SEe 0.1 0.3 0.6 0.05 =+  0O.,21 143
LSD (0.05) 0.3 0.9 145 0.1 O.b 3¢9
jiow spacing (cm)
30 27,2 12,5 5.9 2.7 38,6 83.0
60 213, 1.9 5.6 2.7 38.5 81.8
90 23,3 12.1 5.9 2,9 38.4 84,9
120 27,2 12,4 6.0 2,6 38,5 82,3
FE: 0.1 1.1 0.6 0.05 0.2 2.6
LSD (0,05) NS NS S NS NS NS
Flant density
(1000 p}_‘lr".t‘h;:-‘l\
50 23-1 12.3 5.9 2.7 3806 8300
100 23.5 12.1 5.7 27 38.5 82,9
:‘»E: 0.2 003 0.6 001 0.2 2."
LSD (0.05) NS NS NE NS NS NS
Interactions
SD x RS NS NS NS NS NS NS
£D x PD NS NS NS NS NE NS
AS x PD No NS S NS NS S
ZD x RS x PD NS NS NS NS NS NS

NS = Not significant at 5% probability level,
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be 11 Fibre quality characters of cotton

s 117 Fibre length

Sowing date significantly affected the fibre length
with June-sown cotton producing longer fibres than did
July-sown cottocn., Row spacing cn the other hand, nad no
significant effect on the fibre length,

Similarly, plent density had no significant efrfect
on fibre length,

The interactions were not significant (Table 11).

be11,2 Bundle strength

Sowing date showed a significant effect on bundle
strength as June=sown cotton produced significantly higher
fibre bundle strength than July-sown cottone

There was no significant effect on the bundle strength
by the plant density, However, sowing date and row
spacing did not have significant effect on fibre bundle

strength, The interactions were not significant (Table 11).

4L,12.3 Fercentage Pressley Index

Sowing date had significant effect on the percentage
pressley index, There was a higher percentage Fressley
index in respect of June-sown cotton than for July-sown
cotton, However, plant density and row spacing had no
significant effect on Pressley index, The interactions

were not significant (Table 11).
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be11.b Micronaire value (Fineness)

Sowing date had significant effect on the cotton
fibre fineness; as therc was statictical difference
between the fibre fineness of July sown cotton and that
of June-sown cotton,

Plant density and row spacing did not significantly
alfect fibre fineness, The interactions were not signifi=

cant (Table 11).

4.11¢5 Uniformity ratio

Unlike plant density and row spacing, sowing date
significantly affected the uniformity ratio, July=-sown
cotton had a greater percentage uniformity ratio than did
June-sown cotton. The interactions were not significant

(Table 11).

Le11.6 Maturity ratio

Sowing date had significant effect on the maturity
ratios However, row spacing and plunt density did not
significantly affect the maturity ratio,

The interactions were not significant for the percent-

age maturity ratio (Table 11),
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Tgble t2* Correlation between geed cotton yleld and various parameters of cotton
cv.e SAMCOT - 9 at Samaru, 1990 wet season.
1 2 3 L 5 6 7 8 9 10 11 1
o NN o
1e 1400
2. 0.87#+ 1,00
3. 0.79%% 0.,61% 1,00
h. 0.6?** 0067** Oah? 1-00
Be =0.13 =~0.30 ~0.30 «0.15 1.00
6. O.Bu** 0.62** 0.76%"1 O¢65** "0016 1.00 }
7. 0.4k 0.38 0.2l 0.25 0,10 0.45 1.00
B 0.51%  0.50% 0.63#% 0,30 —0.21 0.62%¢ 0,08 1.00
9, 0,08%xx 0,68%* 0,78#x% 0,70%% -0,21 0,90%% 0.L6 0,56+ 1.00
10, =0.11 0.11 «0.09 =0.,22 =0.14 0.06 0,02 0,08 =0.54% 1,00
11, 0,B7¢ Q,68%% O 80w% Q,&9%% =0,22 0,92%% 0,50% 0,59% 0.98%* 0,07 1,00
2= 0059* O'Ll'3 0060% 0-5‘4* "Oo12 0.66“ 0037 0-38 0.71** "0-13 0072 1.0
> : '
* = Signifieant at B probability level. (r =od9).
e Significant at 1% probability level. (r =062).
N = ,6
Key: _
1e = Seed cotton weight (kg ha-‘t).
2. = Lint weight (kg ha™')
3. = Seed welght (kg ha™')
e = 100 - seed weight (g)
Se = Ginning Percentage (%)
€. = Plant height (15 WAS) cm.
=T = Nugber of branehes (15 Wis).
B. = Total dry matter “
9, = Frulting points/plant (15 WAS)
10, = Shed bPolls/plamt (15 WAS)
11. = Mature bolls/Plant (15 Wag)
12, = Fikre length (umm).
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4,13 Correlations among cotton yield, growth

Parameterg and yield comrponents

) Seed cotton yield significantly and poéitively
correlated with nost ¢of the parameters sviluated.
Bumber of fruiting peints at 15 WA3 and nusmber of mature
bolla por plunt 3ipnificuntly and powitively correlatud
with Beed cotton yield (r = 0.88 und 0.87) respectively.
- 3eed weight, lint yiied and 100~seed weight (seed
.indax) were also mignificantly und positively dorreluted
with seed cotton yield (r = 0.79, 0.87 and 0.67
respectively), Nowever, seed cotton yield ghowed a non-
significant wnegative correlation with the ginning
percentage (r =-0.13). |
y Other parameters that significuntly positively
‘¢orrelated with seed cotton yield were plant height . at =
t5 WAS (r = 0.84) and number of nodes per plant, B
(r = 0.80). Number of branches per plant did not

G significantly correlate with sead cotton yield (r = 0.44).,

Pibre length and tenacity (bundle strength) signifi- . f

cantly and poaitively correlated with seed cotion yield

(Table 12).



+
0

Chapter 5

DI CUY TON

. = L .
541 cffect ¢ Lowing Dates

Sowing date aflected almost all the parameters
occserved, Highly si mificant differences observed in
vield and yield compornents between June and July=sown
cctton as reported herein, huve confirmed the earlier works
of (Lawes, 1968; Brown, 1971; Ogunlela, 1981; Kumur et il"
19€2 and Idem, 1984) thct yield and quality of cotton teni
tc decline with delay in sowing.

Based on the result of the present study, it apzears
thet sowing of this varicty even in May rather than June,
mey still lead to a proportional increase in seed cotton
vield provided soil wzter supply is adequzte for the crop
and rainfall was n® prolonged so as to cause damuge to the
lints Ogunlela et al.(184) had results which indicated
thzt in the scuthern cotten growing zone of Nigeria, for
¢ach day sowing of cotton wus delayed, seed cotten yield
was markedly reduced by 12,5kg h3-1. Singh (15759) also
invecstigated the ellocts of advanced sowing date in:India
and observed thzt advanced scowing of seeds on dry coils,
7=17 days before the cntet of monsoon rains, increased secd
cotton yield by 7-10;.s Thece reports, like the present one
acreed with thaet of Xumcr (1983) who reperted thzt yiled
znd yield contributing ch=zracters of .cotton namely LAI,

tverage number of nature bolls per plant,



number of fruiting branches and total dry matter per plant
were significantly affected by sowing date,, The low yield
obtained from late sowing of this variety, Z;KCOT-9'cottcn
may also be explained in the light of reduced dry matter
production, plant height and other growth parameters and
consequently, about 40 - 60% reduction in number of
flowers and ovaries was observed from this variety,
'SAMCOT=9,

Number of mature bolls per plant and 100=seed weight
were also affected by sowing date, lore number of mature
bolls per plant and increased 100-seed weight cbtained
from June scowne=cotton could be attributed to acceleration
of growth parameters and subsequent translocation of
assimilates into the seeds because of high temperature
during the time of boll formation,

Sowing date had significant effect on the fibre
length, bundle strength, pressley index, maturity ratio
uniformity ratio and micronaire value, Although the
effect on these properties were significant, it appears
as if these properties were genetically fixed, Much of

he differences obtained however, tended to be due to
the manner of handling the lint samples during the laboratory

testing period and more so, due to the atmospheric conditions: F
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temperature and relative humidity than the sowing date,
The technologQCal properties of cotton according to |
Bakumovsky (1983) depend on species, varieties and
cultivation conditions which invariably amcng other condi-
tions include sowing date,

| Buring the time of testing of June-sown cotton the
temperature was 20,9°C (69,6°F) and the relative humidity,
255, This low relative humidity of 25% as against the
ideal or acceptable standard atmospheric conditions of
temperature 20 3 2°¢ and relative humidity, 65 + 2% may
be the reason for the poor bundle strength and pressley .
index observed during the preparation and testing period,
The low relative humidity may have led to breakages hence
its effect on the effective span length., Although the
length was average (medium staple) and the maturity ratio
and the fineness, good., Likewise for July~sown cotton,
the atmospheric conditions as already menticned above

adversely affected the fibre characteristics,
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. Soil and atimospheric condition during the 1990 wet
season also played a modifying rocle on the growth para-
meters observed. From the results obtained, mid-July
sowing of cotton depressed yield of cotton by a &60%
margin, The higher yield obtained from June sown=-cotton
in contrust to mid-July was due to favourable soil and
weather conditions of rainfall, temperature, sunshine and
humidity which favoured cotton yield, unlike, July sown=-
dotton crop which yield was depressed., The net effect
of this was that reproductive structures could not fully
develop before they were shed and thus, the consequent
low ylield obtained, The reason for the yield depression
being that the July sown-cotton had its growth and repro-
ductive phase between end of September and end of October,
during that period, the sguares flowers nad bLolls were
still'being formed and unfortunately, the rains ceased,
The total rainfall requirenment during the reproductive
phase of cotton according to Bakumoveky (1983) is 1000 mm.
This 1s in contrast with the rainfall for the 1950 wet season
at Samaru during the repreJductive phase of the July sown

cotton which stood at about 250 mm, Although cotton is



a drought resistant plant, if the total rainfall available
for its growth is less than the required and/or optimum
amount particularly during the reproductive phase, the
yield may be negatively affected,

Kumar et al. (198%) like Bakumovsky (1983) observed
that cotton requires an optimum temperature of 25 to 32°¢C
during flowering and boll development, during this
reproductive period, a day - time temperature of 26° to
32% may be desirable, but night temperature chould be
cool, about 18° to 20°C, for the translocation of phcto=-
synthates from the source = leaves to the sink-bolls
to be erfective, The above conditions favoured June
sown=cotton as reported here as against July sown=cotton,

Higher yield obtained from June sown-cotton may
be due to abundant leaves produced per plant due to
these favourable conditions and/or better interception
of solar radiation which resulted into greater-total
drymatter production per plant, in other words, with
early sowing cotton utilized the favourable environmental
conditions such as rainfall, sunshine hours and conducive
evapotranspiration and transformed these into larger
biomass, which resulted to higher yield, This was not
S0 in the case of July sown-cotton, which did not experience

favourable environmental conditions,
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Raney znd Cooper (1968) opined that cotton is 'fujgg
purticulorly sensitive to water-stres:s during the repro- |
ductive stage which'means that at this period of deficit
.in so0il water, the yield contributing characters and -
yield of cotton suffer considerably, The water-holding
capacity of soils vary from place to place, according
to Kowal and Knabe (1972), the value is between 17.4 cum m™
for loamy sandy soil of Mokwa to 315 cm m~| Tor :the
Isilt Loam soil of Samaru, It 1s generally believed that
the drying cycle of the s0il water starts immediately
affer the cessation of the rains (3rd week of September)
for 1990 wet season, Before the cessation of the rains,
June sownecotton, unlike July sown=-cottomn, must have.
made good use of the soil water during its reproductive
phese, Idem (1984) worked on effect of plant density
aind nitrogen fertilization on growth and yield of latew
sown cotton and cobserved that late-sown cotton developed
less extensive root system when compared with early sowing.
The inability of the July sown-cotton to develop extensive
rooting system as reported here in may account for the low
yield observed since the roots were unable to extract
sutfficient soil moisture during the dry pericd,

Cotton is known to respond favourably to relatively
moderate to low humidity and prolonged sunshine hours

for better retenticon of flowers and bolls,
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During the initial growth period of July-sown cottga;ﬁ.'
the seedlings were exposed to high rainfall marked by
relatively low temperatufe, cloudy weather aznd soil
erosion., No wonder most of the growth parameters such
as plant height, leaf area, total dry nmatter, number

~of fruiting points, and branches were not favoured by
weather variables on the cnset, Besides, the cptimum
growth and flowering phase of July-sown-cotton coincid;d
with the dry period (end of September to end of November)
and the dry atmospheric conditions were detrimental to
both flowering and boll formation and their developments
thereby adversely shortening the reproductive phase,
wiiich consequently resulted in the observed low segd _
cotton yield, e

Another reason for the low yield obtained from

July-sown cotton could be that of low relative humidity.

" “High humidity favours vegetatiué growth and infestation
of insects pest complex on crops (Pearson and Darling,
1958), Pest and insect infestation may not be considered
as a major factor contributing to low yield obtained from
July sown-cotton as reported herein, since adequate
protection was taken against them, MNowever, moderate
relative low humidity may have adversely affected the
yield contributing characters which in turn depressed the
yield cbtained from July=-sowne~cotton, ' o
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5:9 Effects of row spacing

The overall effect of row spacing on yield was none-
significant while the effect on the yield components were
variable, Also, the effect of row spacing on the inter-
actions were also variable, Spacing had a significant
effect on number of branches at 11 and 15 WAS, dry matter
production, and its interactions, total leaf area, number
of days to 504 flowering, number of fruiting points,
number of shed bolls and the number of mature bolls per
plant, Since these yleld components contribute to yield
one can argue that row spacing affected yield positively.
The 60 cm row spacing appears to be superior to the
others, A yleld of 2385 kg ha-1 of seed cotton was
obtained from this row spacing as compared to 1693, 1636,

and 1421 kg ha™]

of seed cotton obtained for 30, 90 and
120 cm row spacings respectively, The present result
agrees with that of El-Hattab et al. (1978) who observed
that spacing per hill had no significant effect on beoll
weight, lint percentage, seed and leaf indices for the
cultivar investigated, Gerick (1981) also failed to observe
significant cultivar x row-spacing interactions for total
number of flowers and bolls formed. In contrast, El-Rahman
et al, (1980) and Williford et al. (1986) reported that
seed cottcen yield was not only influenced by year alone

but also by spacing. Constable (1977) determined the

effect of variety and row spacing on growth of cotton and

found similarly that the use of a narrow row of (19 cm)
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resulted to a higher early season leaf area index than

the use of 100 cm row; although that differences disappeared
by the flowering stage., Wanjura and Bilbro (1977) cultivated
cultivar *'Tancott 788" with within row spacing in the range
of 5-40 cm in row of 102 cm apart and observed that average
plant height, number of main stem nodes, square and bolls

and coefficient of variation of these characters vary and
change with time.

%] The recommended spacing for sole crop coticn cultiva=
tion in Nigeria is 0.9 x 0,45 m Idem. (1984) indicated that
much more could be gained from narrow row culture.but one

of the limitations of this system could be the difficulty

it poses wi}h respect to manual weeding and also in the

use of machines. However, narrow row culture improves
rectangularity, leading to improved LAI and more efficient
interception of Solar energy. Spacing determinec more

than any other factor, the resources available to each
plant and therefore affects yield, Bleasdale (1978)

opined that wide spacings can delay the onset of competition

and thus enabling crops make better use of land resource,

5.3 Effect of Plant Density

The average seed cotton yield obtained for‘the two
plant densities tested were 1624 and 1943 kg ha™! for
50,000 and 100,000 plants ha” ' respectively, These yields
appear to be normal considering the conventional recommended

1

density for sole crop cotton of 5C,000 plants ha” ' in

Nigeria.
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The non-significunt effect observed for the yields
.déPiVed for the planf densities is a confirmation of the
findings by Lawes . (196%) and Brown (1971) that 50,000
plants ha'1 is the appropriate plant density for soie-cotton
production in Nigeria,

-'f However, a plant density up to 100,000 plants ha™ ]
increased seed cotton yield by a margin of about 8,9 per
_ cent, The regscn for this marginal increase in sced cotton
yield may be due to restrictions imposed by the develcoping
root system, which may have indirectly affected tne amcunt
of s50il moisture absorbable by roots, Hearn (1972) obeerved
that increased plant density may restrict rocot development
and thus reducgﬁthe guantity of moisture which cen be |
absorbed from the soil profile. Moreover, increased piznt
density brought about increased competition for nutrient
and total nutrient abscrption from the soil.

Increased plant density, accoerding to Leomis and
Wiliiams (1963), affects the ability of the plants to intere
cept incoming radiation, which is influenced by leaf
arréhgemeﬁt in the canopy and their orientation also affects
the proportion of incident light that is intercepted by_the

‘crop canopy as a whcle,



Chepter 6

SUMMARY AlID CCNCILUSION

A field experimcnt was conducted in 1990 wet season
et famaru in the northern Guinez Savanna to study the
effect of sowing date, row spacing and plant demsity on
the yleld and yield compecnents of an elite cotton lLine,
SamCur-9,

Two sowing dates (mid=June and mid=July) and four
rovw spacings (30, 60, 90, and 120 cm) were used as the
main-plot treatment and two plant densities (50,000 and
F507050) plants ha-' were rendomlissd to Zform subsplot,

The experiment was laid cut using spliteplot design and
replicated three times,

Froﬁwthe result obtained, June=-sown cotton marxedly
out=-yield July=-sown cotton by a margin of 60%.

Increasing ﬁi\nt density from 50 to 100 thouzan&
plants haﬁﬁ'aid not’si;r.ificantly afrfect the seed cotton
yiel® rather, some of the yield-components showed
significant response to increasing density. Nevertheless,
about 8% increase was noticed by increasing the density
from 50,000 to 100,000 plants ha="

Row spacing had no significant effect on the yields

f seed cottoq‘}int and seed however, it had a variable
effect on the §ieﬂa ceomponent and some of the technological
properties of cotton (SANCOT=9).

Among the four row spucings tested (30, 60, 90, and
120 cm), the 120 cm row spacing produced the least seed
cotton yield followed by S0 cm and 30 cm spacings respectively
The 60 cm row spacing however, out-yielded these by 25.3

16.6 and 16,9% respectively. "/

&



The interactions between sowing date and row spucing?

sowlng date and plant dencity were significant for plant

height,mature bolls per plants, and number of fruiting points

at 15, WAS however, the intereactions did not result into

cignificant effect for tie yields of seed cotton, lint and

cotton seed,

Significant and positive correlations observed between

the yield contributing chzracters anc seed cotton yield

chowed that they were highly o-sociated and thus contribute

to the total yield of the crop.

Based on the recult of this experiment therefore it

could be cecncluded thats:

1.

Ze

Optimum seed cctton yield could be produced
from this =lite line (SAMCOT-9) when the crop is
sown early in the season, About 60 per cent of
this crop's yield potential could be lost due to
late sowins (mid=July sowing).
A plant denzity of 50,000 plants ha-1seems to be
optimum for this crop in this envirmgnent since
there was no si;niricant differ=nce in secd cotton
yield when the plant density was increased to
100,000 plants hn-1. Availability of input, time
and labouf may induce the producer to increase the
plant density to 100,00 plants ha=1 neverthsrlecs,
only 8% additionzl increase in seed cotton was
obtuined by increasing the plant density,
Although row spucing did not show any signilicant
effect on sc2d cotton yield, =he LO cm row 5. Clig
appears to be superior to the others as it out=

yielded 30, 90, znd 120 cm row spacings by 16.9,
18.6 and 25.3i. rc.pectively,
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SAMCOT=9 1s an advanced elite line, Frow this experinment,
it seems that its maximum yield potential ha: not been
fully attained theref;rQ, if labour and finance zre availe
wvle it is sugze-ted th:it this experiment be repcated in
pther locatiorns and Lumcru inclusive to ascertain this,

It is also necesi.ry to determine the rote and/
cr optimum N, P and K fertilization (levels) for the
grcduction of this crop under early and latee-sowings.
Ferecver, the possibility of advancedsowing i.e. before
‘the onset of rains und glso the effect of row orientatlicen
on. the yield and yield components of this crop could also
be inve-tigated,

Since the reazzon for sowing cotton late in the
zeason is because farmerc give priority to fcod crops,
vkich are planted first, it is also expedient that the
use of this variety in mixture with food crops such ac
cctton/maize and/or cotton/soyzbean and/or cotton/millet

and/Or cotton/cowpea mixtures be also investigated.
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CAppenidix Table 4.1,
- Total rzinfall, Evapotranspiration, Relative huridity and
sunshine hours at 10 days interval for the 1990 wet scason

gt Samaru*

Month o Days Total Rainfail ET RH Sunshine

{(m) (cr)  u hours

June | e 1 - 10 E 24,0 5.9 68,3 79
11 - 20 62.0 5.4 77.8 8.8 .

21 .20 735.0  L4.7 81,2 €.2

July - | 1 - 10 67.0 4.4 5743 €.5

| 11 - 20 84,0 4,1 59,2 5.6

| 21 - 3 | €9.0 3.7 67.3 8.4

August | 1-10 103,0. 3.6 80,1 6.9

190~ 20 S LL,0 3.1 65,2 6.8

| 21 = 101.0 3.5 75,0 7.2

September 1 - 10 54,0 Beb 7T oh 7.7

j; S 11 = 20 v 14,0 3,5 74,6 6.5

- 21 = 31 18,0 3.8 75.0 7.3

October 1 =10 NIL 3.5 71.7 7.8

11 = 20 NIL 5.1 €5.7 8.0

V 21 - 31 . NIL 6.6 4h.4 8.8

November .1 -0 - WIL 5.8 8.6 9.6

11 - 200, NIL 5.8  30.4 9.3

29 -3 © NIL 7.5 17.0 8.4

* ftource: Samaru Meterological steticn,
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