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ABSTRACT

Field experinments were conducted for a three-year
(1979-81) period at Samaru (between 11°11'N and 07°38'E,
666 m above nean sea |evel) and Mkwo (09°18'N and 05°04'E,
152 m above nean sea level) in the northern and southern
Qui nea savanna zones, respectively, to study the effect of
cultivar, plant population, and nitrogen fertilization on

growth and yield of late-sown cotton (late July).

" Super okra' consistently outyielded 'Samaru 71' and
"Bar 14/25 throughout the three-year period at both
| ocations, 'Super okra' which responded favourably to
hi gher popul ation density was also found to be nore early

maturing than the other two cultivars.

Seed cotton yield increased significantly with
application of nitrogen. The economc optimmlevel of N
was found to be 64.0 kg N ha'! for both |ocations but

40 kg N ha 1 could be used by the hoe farners profitably.

At Sanmaru, increased plant population resulted in
i ncreased seed cotton yield but the reverse was true at Mbkwa
| ocation. The optinmum plant population for 'Samaru 71' was
108, 000 plants ha_1 and that of 'Super okra' was 149, 500
pl ants h'a11 However, at Mokwa, the optinum popul ati on was

outside the range of plant popul ation tested.



July-sown cotton responded favourably to a row spacing
of 75 cmat Mkwa as conpared to the currently recomended

spacing of 90 cm

The interaction between cultivar and plant popul ation
was significant on seed cotton and lint yields at Mkwa
only in 1979 growing season. Sinmilarly the interaction
between nitrogen |level and plant popul ation was significant

on seed cotton yield at Sanaru in 1980 grow ng season al one.

The nmajor yield contributing characters were:
average nunber of nmature bolls per plant, LA at 15 weeks
after sowi ng (WAS) average nunber of fruiting branches m?
at 15 WAS, average boll weight, plant height and total dry

matter m?2.
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Chaﬁfer 1

INTROODUCTION

1.7 Production

Botton (Bossyplum hirsutum L.) is a major cash orop ef

Nigeria. 1In 1969/70, 2 year of record cotton production, it
pontributed 2% af the total exports and fetched a foreign
exchange of 17.3 million naira (Anonymous, 1977, 1979). Cotton
procduction hes sinmce declinmed rrasticslly, For example, wheress
in 1975 Nigeris was the second largest producer in uest Africa

1

" with 50,792 tonnes of lint (280,000 bales) 3t 167 kg ha”  of mean

seed cotton yield, in 1980, it produced only 22,675 tonnes of
~ 1int (125,000 bzlea) with an average production of 109 kg ha"1
| of seved caotton. Nigeria now has to mect domestic demand through
importation; in 1980 alone she imparted 8,344 tonnes of cotton

1int (46,000 bales) (Anonymous, 1981).

The hen on importation of toxtiles, the establishment of
new fextile mills and the axpansion of the old ones in the
country need an incresged production of cotton lint te cope with
the demand for textile geevs. It is ostimased thaot in order 4o
be self sufficient im cotton, production would have to be
roised to 172,333 tones af line (950,000 balea) por year by

1990 (Anonymous, 1971),

 The estimeted defictt (145,120 tonnes of lint or 800,000
bhales) can be met through the use of improved oultivers,

pdditional hecterages and improver monagement proctices,



A major expansicn of cotton hectarage is not envisaged ot present
and the breeding of substantizlly higher viclding cultivars
relative to those in production is o lung term exerclse. |
Therefore, additional cotton lint must be cbioined mainly by

incrensing the average yield per wpit lond arce through the use

- of lmproved agranomic proctices. The traditional production

arpns have relatively short roainy season and the major
limitation to increased hectorage is the hoe farmers® inobility
to plunt cotton eerly in the seoson.  Together with late anwing,
lack of fertilizer application ond subeopiimal plant population
usuolly result in low yiclds under the hoo farmers! level

of menagement in the savanna.

. 1.2 Arons of Production

Cotton prﬂduction'arens in Nigerio im diviced into thres
imﬁes: the 'northern cotten zone' (botween Latitudes 107 and
13% W) comprising parts of the present Sckoto, Niger, “aduna,
Kana and Flotoau States which together contribute about 60 of
the total nationol production: the Yeostorn cotton zone' (botween
tatitudes 0% and 11° 3[3t M) which covers parte of the present
Bauchi, Gongola oned Bopno Stotes and contribute 30 - 35% of the
notlonal cotton production, About five $0 ten per cent of the
nationol cotton outeput comes from the Tsnuthern cotton zono!
(botween Latitudes 7° and 9° 59 N), which campriscs papts pf
the presont Niger, Kwora, Benue ond Flatenu Stotes (Fig, 1),
The recommended cultivars far these zones are !'Samare 7490 for
the 'nmorthern cotton zone! and 'Samaoru 77% for the 'eastern
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FIG.1. COTTON GROWING ZONES IN NIGERIA

(Adapted from Xumar and Ogunlela, 1982)
L




cotton zonet, 'Samnru 71t is zlso miﬁnly glaun in the fsouthern

cotton zone's ' se : }

1.3 Climotic Raqyirumenjg

|

Ciimatic factors nomely, temperoture sunshine and rainfall,

oxert grect influcnces on cuttmﬁ precuction,  Uniformly high
temperature of 22 - 32C is reguirec for cptimum vegetative ond
reproductive growth during the growing seascn, A high annuol
precipitation is necded with 280 - 350 mm of it Geing well
gistributed during €the periond of sctive growthe Too bigh or tuc
low o tomperature or rainfall adversely affocts cotton especinlly

during the reproductive phuse (MoMichoel ond Powell, 1971).

1ol Limitntion to biﬁlﬂ

- . In the early port of thﬁ rainy saﬁaJn (April to dung),
farmers give priority to the planting mf}fnad crops such theot
most of the cotdon is scown 1ote, in 1&te;3uly ar in eartly
August, Consenuently, yiclds of late-sown cotton are invariobly
noor, ranging from 150 - 300 kg ha"1 uf secd cotton (Kumar and
Ogunlela, 1982c). Cotton is an indeterminote ocron and uniler

the agro-ccological conditions of Nigerin, its 1ifce cyele onc
praductivisy nre largely dependent on the soil-wator stress at
the reproductive phase. Cntton is popticularly sensitive to
water stresas during flowering ond boll ﬁevglmpment atages

(Roney ond Cooper, 1960).

During the initinl seven weeks of growth, late-spwn cobton



n

is expased to high rainfall, marked by relotively low
temperatures, cloudy weather, ond severc weed infestation,

The grand growth and flowering phoses of lote-sown cotton
invariably coincides with the end of the wet season such that the
crop flowers and bolls develop in the 'ry scason thus reducing
the duration of the reproductive phase. It seems probable

that late-sown cotton develops o lcss oxtensive root system
reletive to the early-sown crop thus moking the former less

oble to moke efficient use of any stored soil moisture during

the dry senson.

Nitrogen plays a vital rcole in 211 living tissues of the
plant, of which it constitutes upgg 1 to 4 of
plant dry weight, Nitrogen requirement of cotton vary
considerably depending on the stage of development of the plont,
Generally nitrogen requirement is minimal in the early growth
stages and increases as the rote of growth occeleretes, to o
peak during the perict between onset of fFlowering ond eerly
boll formation. The late-sown cotton is generally unfertilized
by the savanno farmers. The leachcd farruginous soils of
Nigerian savannn are universclly deficicnt in nitrogen (Ving,
1966). The poor yields of the lote-sown cotton is portly as
a result of poor soil fertility level, Nitrogen, phosphorus,
potassium and minor nutrients like boren are required for
good cotton production in Nlgerion snvanna. The recommended level

of phosphorus and boron (5kg + 0,35kg ha"1) in the form of



boroneted super phusphate appears sufficicnt. The deficicncy
of potash is limited to reverine arcos of 'southern cotton
zone' only and the rescorch investigations on potash

fertilizoticn is in progress (Ogunlcle gt al., 1984).

The late-sown cotton hos a small stature ond the canopy can
hardly cover the ground ot pock flowering stuge, The leaf
area incdex (LAI) resulting from low plant rensity also limits
the yield of late-sown cotton. There is no specific
recommended spacing for the late-scwn cotton, therefore, formers
adopt the plent spacing recommended for the early-sown crope
The sparse planting result in poor utilizetion of solar energy,

8011 meisture and nutrients by the late-scun cotteon.

- 145 Management Proctices to Improve Yiclds

The caotton procduction areas have short rainy season of
100 - 120 roys, especinlly for late-sown cotton. In order to
increase cotton procuction, early meturing cultivars that cen
mature shortly ofter the cessnticn of the reins shoultd be used
for late-planting in 21l the cotton growing zoncs of Nigeria.
Dkra ond Super okr2 leaf-type cottons which are carly
maturing, hove low incidence of bnll rot, open canopy which
facilitates pest control and higher [hotcsynthetic efficicncy
of the lower leaves (Harrcck et al., 1570) cen be used to

improve yield,

Cotton soils in Nigerie are deficient in nitrogen.

Response to nitrogen has been reported carlicr (Kumer et esl.,



1982a and 1902c). To improve the yiclds of late-sown cotion,

mocderate emount of nitrogen is nouded.

Another approach to incronse the lote-sown cotton yicld is
by adopting a denser plant population thon thot used by the
farmers which is roccommended for eorly=sown crop, The curront
recommendation of 90 x 44 cm spacing for the carly-scwn cotton,
with two plants per stand gilves o hichly rectangular plant
arrangement, and may lead to considernble untep-utilization cof
sclor radiation during the early port of the growing senson of
the lete-sown cotton. Coctton has responded to higher plent
populations elsewhere than those used in Niperia (Brown, 19713

and Burhan and Taha, 1974),

1.6 0Objectives

In an attempt to incresse the yicld of late-sown cotton,

field experiments were carriced out to:

1. compare the yield potentisls of 'Guper okra!

Samaru 71' and *Bar 164/25°7,

ii. determineg the optimum lovel of nitrogen fertilizotion

end population density for late-sown cotton,

111, cdetermine the optimum row spacing for lote-sown cottone



Chapter 2

LITERATURE REVIEW

Therz is very little information Cn ocorconomic research on
late-sown cotton. Consequently most of the avallable

information refer to timely scwn cotton,
2.1 Cultivar

Two major species of cotton grown in West Africa include

Gossypium hircutum L. and Gossypium barbetense L. (Berger,

1968). The latter is o longer secscn species and is adeptzd to
irrigated conditions, while thc fermer i= o shorter season
species grown mainly under roinfed conditions, G. hirsetum L.
has a wide range of lecf types. The cultivars with entire
lenves (normal leof cotton) tines not hava proncuncert loben,

The okra leuaf cotton exhibits a much roduce:d leof aren with
deeply cleft, nmorrow lobed leaves and the super okro leof cotton
hag 1ts leaf furthor reduccd toc o single strapeshoped lobeo. In
both opkra and super ckra lenf-tynes, the leaves tend to hand
down vertically, crntrasting with the horizontol orientation

of the normal leaf type (Mcllory, 1567 an:' Berger, 1969).

Until recently okra leaf-type cctton could mot be used
commercinlly because of its open canopy which is pronad to
severe weed infestation (Karami end Weaver, 1962; Jenes and

Aandries, 1967; Andries et ol,, 1971; and Jobnson and Walhonod,



1972). With the advance in the use of sallective and persistent
herbicides, the okra leaf-type, which allows more 1ight
renctration to the lower lecaves of the plent, appears to have
scme practicel value in reducing Leoll rot loss and increoasing
eorliness. Andries ot nl., (1969) rcportod thot okre lcof
cotton, which has o smoller stature, higher flowering rates

and less tendency for rank growth thaon plants with normal leaves,
was better suited to denser populotion that ere considered
optimal for normal leaf cottone Similor finding were also

reported by Johnson and Walhood (1972), and Thomson (1972).

High abortion rate of youny bolls of Super okra leaf-type
wos associoted with a gencral rocduction in leof area index (LAI)
which presumably resulted in the reduction of bells per fruiting
position (Ibrobim, 19763 Kerby end Buxton, 1576; De Dlivers,
1974; and Pegelow gt o0l., 1977). Pogelow gt ol., (1577) reported
that the lower leaves of 'Super okra' plants were morg
photcsyntheticelly active thon the lower leoves of normal
lenf-type cotton. Horrock et al., (1970) cbserved that Super
okra leafetyped tronslocated equivelent amcunt of
1hc-assimilatua from each nf the source~lcoves to the sink-
bolls, although its leaf orea wos only 42% of the normal
leaf-type cotton. Leaf area of 'Super okra' plants were
approximately 2.6 times more efficient than normal leaf plants

A

in translocoting ? C-assimilate from source-looves to

gink=bolls,.
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Rac and Ueager (1976) reporterd thot oken leaf-type cotton
produced essenticlly the same yicld os normal leaf cotton bHut
had a slightly longer 2and stronger lint. They concluded thot
okra lenf-type cotton wes more suitable in orons with ahort
growing seascn ond/or high risk of Lell rot loss. This
nbservation supports the suitobility of Supor okre lecfetypo
for lote-planting. Andries et nl. (1969) observed significent
increosc in lint yield ond micronalre voluz in Super okrn lenfe

type cotton as compared tu normal lecf-type.

Kerby et 21. (1900) sturied three nuor-isogenic lines of
ncrmal, okra and Super ckra leafetypes and observed that okro

1“802 upt~ke per

ant Super okra loafe-types had gencrzlly high
unit leaf area, but lower LAT than 'normal' leaf-type cotton.
Uptake of 1“002 among leaf-tynes por unit loof aren was

diffecrent only in the "top interval® during the fifth week in

the order: 'mormal’ ‘okrn' 'Supcr okrn'. Ouring the Fifth

week the top height intervel accountc! fror 01, 77 and 69% of

the canopy | 'C-sssimilotion, but contrince only 29, 20 and 32%
of fruit dry weight for normnl, Akrz and Super okro leaf-
types, respectively. Okra and Super okre leaf-types had a lapger

percentage of dry frult weight and smoller porcentege of leof

and petioles than normal leaf-type cotton,
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2.2 Nitrogen Fertilizaotion

2.2.1 Growth

There are twe moin phases of development in the 1ifg of
cotton nomely, vegetotive and reproductive phasus. Therc is,
hcwever, 8 trensitional ;hase when the squores, flowers and
burs are formed while the vegetative phasc continues (Arnon,
1972). The vegetative phose losts from emergence till the time
when the maximum leaf aren is renched ot approximately 10 « 12
weeks after sowing (WAS). The reprcrluctive phase covers the
pericd of squaring, flowering, boll formotinn, development onc

moturity (0 - 22 weceks).

Christidis and Harrison (1955) stcoted thet nitrogen is
normally concentrated in the growlng oints of ony plant in the
eorly pgrowth stages, and influences Loth the rote and extent of
growth., In young cotton plents, the demmnd for mitrogen,
though critical, is not high. hAvailability of nitregon becomes
most criticel during peak hboll-fillin: singe, when the remand
for nitrogen is alsc greatest. Gardner ond Tucker (1967)
roported that nitrogen deficioncy ot corly growth stecges
hamperer cdovelopmaent of vegetative Giranches, internode
elongation end fruiting especially in 'one peak' flowering
regions. On soils with ipadequate supply of nitrogen
(<=4 ppmﬂﬂa-ﬂ) fertilizer nitrogen should be applied early in

the seascn to avold nitrogen deficicncies.
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Reddy and Rao (1970) reported Faveurable effect of
nitrogen (67 = 135kg ha™ ') on cotten plont hoight. Gopalswomy
anc Falaniswamy (19764) found that opplicntinn of nitrogen
sionificantly increosed plant height ond delayed maturity.
Fovourable offeet of nitrcocgen on cotton rlont height has also
been reported by Narayanan et 21.(1974), Sanap (1575) and

Londe (1976).

Accarding to Reddy and Roo (1970) increases in levels of
nitrogen linearly increesed the number of functional leoves,
Potil (1975) cxpressed a controry view. Holi and Morrill
(1976) reported that nitrogen significantly increased the numbor
of internodes and vegetntive branches of cotton plants.

Thompson et al. (1976) showed thot low nitrogen levels -
(D -« 134 kg ha'1) coused cotton plents to orow slower, flower
later, and produce less frults and scad cotton than hicher

- u N

at Samoru, Nigeria, reported that mitrogen increnssed the number
of bolls per plante It prolonged the growth period and enabled
the later formed flowers ancd fruits to develop to moturity.
They indicated that cerly applicaticn of nitrogen promoted
viegetative growth while split oppliccotion of nitrngen resul tod

in high reproductive growthe.

2.2,2 VYield components, vield and gunlity

Since nitrogen nutrition plays an importent role on the
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vegetative and reprotuctive phases of crtten, the yleld
contributing characters, vield and the quality of the fibre are

likely to be influenced by nitrngen epplicuation.

Rencid et al. (1934) nhsecrved marke!! increasc in number of
fruiting branches per plant with nitr-gon application.
Iftckhar et al. (1969) found that thc mean number of branches
per plant of four cotton cultivers incronsced with incrense in
nitrcgen level ancd recorded miximum aumber of fruiting branches

per plant with 150 kg ha™!

of applics nitrogen. Similar result
were reported by Londe (1976). Negi ond Singh (1976) observed
that the opplication of nitrogen significontly increased dry

mntter accumulction per plant.

Homiltcn et al. (1956) found thot incresse in nitrogen
level incrensecd the the number of bolls per plant, Lombin and
Ogunlcla (1979) summarising 10 ficld trinls conducter! for three
years, covering the major cotton growin; orens of Nigeria
concluded that June-scwn cotton did not respond to N beynnd 50 kg
hu'1. Kumar et al, (1902b) reported no reeponsc of May-sown
cotton beyond SO kg ha'1 of nitropen at Samaru, Migeria,
Fovourablo effects nf nitropen fortilizetion rn bDnll size hos
been reported by Singh gt ol. (1979). However, other workcrs
(Senap, 1975; Loende, 1976) have reportad no effect of nitrogen

on boll weight,

Martin and Ware (1932) and Nayak (1354) have reported
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linear increase in seed index with increcsed nitrogen levels.
Similar result was also reported by Gerg (1J62) but Singh and
Dargon (1965) and Lande (1976) reported no effect of nitrogen on

sced index of cottone

Effcet of nitrogen fertilization on ginning [ oreentage
has been variable, AR marked decresse in ginning percentage with
nitrogen application has been reported by Sen and Ahmed (1947),
Verma et al. (1965) and Sondge (1372). Mayilswomy and
Iruthayaraj (1900) working in Indin, reportod that fibre

=1

fingness wns higher nt 45 kg ha ', but fibrz length and bundle

strength were higher at 90 kg N ha™ .

Jackson and Faulkner (1962) stoted that low doses of
nitrogen appeared o fovour varly moturity, while higher
doses delayed maturity. Lande (1376) rcoorvte! no effect of
nitrogen on 2arlingss index of cotton, Folmer and Goldswirthy
(1971) ant Hayward (1972) reported minimal or neonative response
to N in unsprayed cotton but goed responscg by sprayed crope
Hoyward (1976) working at Semoru, Nigori-, roported thot
nitrogen application may decrease yicl: of July-sown cotton if
the crop is ecither unsprayed or improperly sproyed. Koli and
Morrill (1576) also cbserved a reduction in yield with 90 kg
N ha~! at Stillwater, U.S.i. Rac an? Yeaver (1976) reported
o slight increasc in bell rot loss with higher (100 - 160 kg
ha'1) nitrogen levels, with o resultant decrease in yield. They

olso observed no significont effect of nitrogon on the carliness
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of cotton.

Burhan (1971) working ot the Gezirr, Sutan, reported a
currilinenr relationship between scor coticn yizld and the rete
nf nitrcgen applicetion. The reloticnship wos meet odoguatoly
represented by the guarratic pelynominl function:

Y =0+ 1,37 = 0,14 X2
He recommended the use of 134.5 as agoinst 09.7 kg N ha'1.
Kumer et ol. (1502c) working ot Samoru, Nigeria, obtained o
guacdratic regression between seed cotton yield and nitrogen

-

level for July-sown cotton,

Y = 5.22.0 + 9.14 X = 0.00 X°

They recommended the vee of 26 kg N hn’1 for mid=-July-~sown

cotton in the Nigerian savapma.

2.2¢3 Nitrogen content

The gquantity of nutricnts absorBed by the ropt system of
any plant is dependent on the guantitics f these nutricnts
available in the active ropt zone. [ormstrong and Albert (1931)
reported that just prior tpo the ropicd production of lower buds,
about three-quarters of the total dry matter of the cotton plant
ond from 00 - 90% of nitrogen was present in the leoves. At
the end of the fruiting period only cne-fifth to one=third of
the cctton dry weight and from 30 - 55% of nitrogen was present
in the leeves while 40 - 60% of nitrogen was found in the hollse

The percentoge of nitrogen in the stalk changed very slightly,
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A small portion of the nitrogen was in the ropts and it rumained

relatively constant throughout the growing scascn,

Olson and Bledsoe (1942) working in Georglo, U.S.A., found
thet cotton plants on one hectare contained! 1645 kg N ha~.
Percentages nf the total N utilizod during vegetative and
reproductive atages were 1742 and 02.2, respectively. Gorg
(1962) observed that the total nitrogen content in the plant

increascd with incrensing level of nitrecgen from 20 to either

4C or 60 kg at 2ll stages of growth.

Thompson et al. (1976) using O - 201 kg N o= derived n

model for Neconcentration in the leaves from cach Ne-treatmont.
N content decreosed as the season [ rogresseds They indieated
thot nitrogen concentration in the lenves diminished with time
but not in a linear fashion. Nitrogon concentration tended to
level off at the end of the season, with the minimum
concentrations depending directly on the rate of nitrogen
application., Early sensnn leaves contnined obout six per cent
nitrogen regerdless of the ratc of nitrogen application. The
initial N-concontrations of the mideszoson leaves varied from
about 3.2% for unfertilized control to about 4.6% for all other
N epplicotion rotes. The initial N~-concentrations for the lote
scason leaves were about 2,7, 2.9, 3.5 ond! 3.3% for 0, 67, 134

and 201 kg N ha’1. respectively.
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2.3 Plant Populotiocn

Plant population should be censidered not only in terms of
the number cf plants per unit area but clsc in toerms of spatinl
arrangement or plant rectangularity, In this context, the
inter- and iptroe-row specings, the numbor of plants per hill or
stand, omount of seed bLroadeast per crill row or the number of
c¢rills per ridge, and the row rirection maoy exert consideralle
influence cn the crop. Consequently, different plant
distributions for the seme density con be achieved., Flant size
and leaf=-shape may contribute toc o plant ability to tolerate
crowdings The length of the growing season and time of planting
exaert considerable influence on the ultimote crop cenopy.

Spoticl arrangements effect the woter usc, water-use efficicncy

and efficiency of radient encrgy interception (Evens, 1975).

Plant density hes o marked effect on the crops capncity to
utilize environmental factcors and tn bulld up plant tissues by
converting sclar emergy intc chemicel unorgy. Becousc of its
cntogeny, the cotton plant tonds te compenscte for variontions in
stand densities in the field, by develering brenches and fruits
in relation to the space aveilable to individuel plants.

Donald (1963) reported that in general, the more fFavourable the
environment for eny season whatscever, the higher the optimum
population will be, o viow supported by Christicdis and Harrison
(1955) ant! Hearn (1972). Hearn (1972) stoted thot optimum

cotton tlensity wos less with bollworm infostation, infertile
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soils and crought.

Hollidny (1960) reported thot yield is a product of either
the crop's growth in the vegetative or reproductive phase. The
relationship was shown to give a typical flat-topped curve with
only small decrcases in yield at both sices of the optimum and
can be fitted by the quadratic regression:

Yeo4bxatx « = = = (1)
where y = yield per unit orea,
% = plant populaticn,
and g, b and ¢ regrossion canstants.

The second relotirnship which is o symptotic in shope, con be

described by the expression:

V-&x-;l—.-._—‘l-rm - - - - (11)
where Y = yicld of dry matter per unit aren,
A = the "ppparcnt® maximum yicld per
plant,
X = number of plants per unit area,
b = the linear renression coefficient of
the reciprocel of yield per plant on

population.

In equation (41), the term [?ﬁﬁ _7 represaents the monner in
which the maximum plont yield (n) is reduced by incressing

competition resulting from greater jlant density and wos tormed
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"competition factor®., The expression ‘-%—’ is a meosure of the
arec svailable per plant and the cnvironmontal reeources ara
availahle to the plant on an arge basis. Heo obscrved that as
plant density incressad, yield of sced incressed to 2 maximum.
This vyield levcl remeins constant within o corinin reange and
then declined mors or less stoeply os populntion increosed still
further cven when moisturc and nutricnts were not 1imitinge
Donmald (1961) reported that the relotionship of seed or fruit
(econemic yield) to density is diffcrent from that of
"hinlogicnl yicld", He sugoested thot "the minimum density
giving the celling biologicel yicld may olso be the density

0iving the maximum seed yicld",

Hearn (1972) working on varinble cotton population
densities in Uganda, observed some controdictory evidence in
the findings of Hpllicday (1960). Using the Bleasdaleg and
Nelder (1960) equetion on yield populnticn relaticnship, Hearn
(1572) derived a mothematical model for the determinotion of
optimum densitics for cotton in Ugnnin:

W -a«sh(x1xz)'1

where X4 and X, are the within and between row
spacings, therefore, (x4 xz)"1 is the
population density,
W = yield per plent, o, b 2ndd B8 are
positive constants,

The mssumptions were (a) that incressec in total plent dry weight
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followed a legistic curve, (b) th:t o constant biclogical yield
is eventually attained gver a range of dense population and (c)
that the weight of thc plant parts which formed the economic
yicld is allometricolly related to the weight of the whole
plant, when these vary in respeonse to chonges in fdensity. The
constant B8 reflected the woy the proporticon of the totel weight
of a plant found in @ particuloar port choanges as plant size
tdecreases with denser populations: @<1, the equation Fits the

porabolic curve.

The recommended spacing for cotton in Nigerio is on ridges
0s9 m opart and 0,44 m between stands nlong the ridges with two
plants per stond. This density of nbout 49,400 plants hn‘1
(about 5 plants nrz) has begen considered optimum for the
early=soun cotton, grown under high monsoement (Lowes, 1968).
Lawzs (1963) obtaincd higher seed cotton yielr from plant
population greater thon recommended in Migoria but King (1955)
failed to demonstrate this relaticnship. Hughes (1963) working
in Arkansas, U.S.i. compare! plont densities of 172,570; 135,
905 and 49,420 plonts hn'1 for five yeors. In two out of five
years, there was increascd 1int yicld ot the highest plant
density as compored to the medium/low plont densities, Douglas
(1964) reported that 74,130 plonts hm'1 significantly
outyielded 140,260 and 222,390 plonts hc'ﬁ Out did not Jdiffer
from 24,710 plants ha-1 in South<licet Genrpin, U.5./A. Brown
(1971) cancluded that respense to incressed plent population wes

likely to be minimal in those cotton vorictics with dense
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conopy which restricted light ond insccticide penetrotion into
the crop. He suggested further study of the effect of spacing
on varieties with widely different habit, lenf shope ond

earliness of flowering.

Howkins and Feacock (1970, 1971) working in Georgie,
UsSeiie found thot higher yields were cbtoincd at plant
populations of 96,000 to 114,000 plints he™7. Douglas and
Andrics (1970) obtained yield response to plent populotions of
24,7003 74,0003 146,000 and 222,30C plants ha™ ', with the
highest yield at 7%,000 plants ha™', Hoskineon et al. (1971)
reported reduced yicld at 494,000 plonts hn_1 and attributed
this to berren plonts. They 2lsc reporter! increased lint
percentage with increased populaticn, o viow supported by
Melville ond Caldwell (1972). Bridge et al. (1973) ohtained
the highest yielrs at 114,000 to 121,000 plonts hn'1. Tupper
and Anderson (1973) reponrted thot plent ;7 ocing resul ting in
120,452 and 192,730 plonts hn"1 yielded sinificantly more sced
cotton thon plents grown at densitics of 49,420 or 76,607 planis
hu'1 in Mississippi, U.S5.4. Pennington and Woaddle (1973)
indicated thet as plant populotion incrensed, fewer fruiting
poslitions werc produced and grenter insect losses ond/or
elevated square shedding and reduction in boll size were
recordeds Other workoers have reported incressed yield with
increase in plant populotion in cotton (Uriggs ond Patterson,

1969; Niles, 1970; Roy, 1971; ond Keli and Morrill, 1976).
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hrnon (1972) conclured that o cro) like cotton with
indeterminate growth habit "in which the flowering apices do
not arise directly from the major vegetotive opicos® respond to
higher density mainly by chonge in the number »f parts formed
but crops with determinate growth hebit respond meinly through
changes in the size of the parts. He stoted thnt with evenly
spaced plants, dry matter yield first toends to incresse linearly
with increase in plant density, duc tn lack of appreciable
inter~plant competition. Further incrense in density brings
dininishing returns, Inter-plant competition recduced
productivity of individual plonts which could be compensated
for by increnscd number of plante per unit arca. Incrense in
plant density reduced velume of cir and soil for indivicual
plants und increecse inter-plant compctition for soil nutricnts,
moisture, carbon dioxide and light. ‘The cunventional row
specing user! in cotton production in Nigeric ie about 50 cme
Considering the growth pattorn of cotton and the smell frame of
the late-planted crop, norrow=row culture could incraasc tho
plant density, thereby meximising the vicld of the lote-sown
cotton. Brashears gt al. (1963) and Kirk gt al. (1969)
repnrtad.thﬂt high conopy photeosynthesis and lint yield can be
obtained at relatively low plont densitics in nerrow-row
plantings. However, higher densities arc frequently recommended
to reduce monopodiol branding in order to focilitate finger-
stripper barvesting. Similer findings hove been reported by

Howkins and Feacock (1973), Boker (1976) and Pegelow et ol. (1977).
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Culp et sl. (1974) reperted extensive studies in  firkonsos,
UeS.lie on high plent population thrrough incressing the number of
plants within rows of conventionzl spocing or by the use of
narrow=rows. With conventionnl row wirdths, incrensing plant
pepulation From 27,675 to 110,000 plants ha~@ had ne effect on
1lint yizld or fibre properties. Mows epsced 50.0 cm with two
plants per 30 cm cutyielded two plants per 30 cm grown in
conventional row width of 101.6 cm; whilc increasing the plant
population to 250,320 plants ha™"! by Jecrecsing row widths to
17.0 or 22,9 cm significently reduced the lint yicld., Flant
densitics of 129,164 plonts ha-1 nr higher resulted in
significent decrease in boll size, sced weight, and/or fibre
fincness. Heilmen gt 2l. (1975) reported no significert
differences in thc yicld of "Tamcot SP=37" when grown at

densitics of 01,563; 163,006 or 264,629 ;lonts ha '

in Texas,,
UesSefie Using different row spacing in Georgiz, UWS.4., Baker
(1976) observed that therz were ne differcence in yield, corlincss,
lint percentage, fibre longth or fitre steength between narrow
row and the conventional check. The conventional check produced
laprger Lolls, fewer blooms, lower priontiol yicld and set a
higher per cent of ecarly blooms. He crncluded that an
indeterminate type cotton will not respon? favourably to high
populotion in norrow-row planting becouse of crnwding and lock of
light penetration resulting in higher bell shedding rates, The
potential of this production method can only be fully utilized

through the development of cultivors specificelly suited for this
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method of production. Ouworf, scmi-dwnrf, true cdeterminatc types
and/or alteration of cenopy to ollow sunlight penectdetion ond!
reduce boll shedding oppeored to be the initinl problems to be
solved. Kerby and Buxton (1976) using 11,2 and 1C.5 plants mra
in 1973, and 1040 and 2C.C plants rn"2 in 1974, cbserved 17% end
10% more fruiting positions in 1973 and 1974, respectively in

the higher than the lower population, in Arizona, U.S.A. High
populetion, however, led to greater square abgrtion than the low
population (23% in 1973 and 25% in 1974). A similar trond wag
observed in boll sbortion. Koll and Morrill (1976) obscrved that
narrow-row cdepressed plant height of cotten in Oklahoma, U.S5.R.
In two years of the triol 25 cm rcws roduced the shortest plontse
There was g significant reduction in plent height as plant
population incresscod from 123,550 to 173,000 plonts ha'1. Payne
et 21, (1576) reportert that norrow-row culturc has shown
considerable promise in many parts of U.S.0. by improving
earliness anc reducing production cost. Saleem and Buxton (1976)
reported thot under the condition of delayed node of sympodial
branch due to high densitics excessive vegetative growth was
enhonced which reduce lint yizld, which confirmed en corlicr work

by Ray an'! Fouwler (1571).

Buxton et zl. (1977) working in Arizonz, U.S.4. noted that
population pressure increascd plant height when plants were young,
while the effect on older plants wos inconsistent. The

morphologicel mensurements showed thot each five plants m'z
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increcse in npulation deeregnser the numbcr of moin gtem nc'c by
=nt on:! cauch cight plonts m'2 incrense in populotion decrecsed
the number of monopodial branch per plant by cne. They also
observed that high plant population densitics increased leaf
density, creating o more favourshle micro-climatc for insect ond
discase ond moking the defoliction more difficult, hence optimum
rlant density appeared to be between 10 and 15 plants ufz; Samra
and Salam (1970) and Sastrosupadi ond Marlijindadi (1970)
demonstrated the superiority of narrow-row cotton to
canventional spacing in good cotton yleld. Smith gt zl. (1970)
using 32,103; 96,369 and 160,615 plants ha~) with three cotton
cultivars cbtainad 2,256; 2,562 and 2,407 kg ha™? of seed
cotton, respectively in 1975, The differonce between the three
populetion levels was not significant in 1976. They observed
that plant population had little cffeoct on 1lint percentage hut
that plants ot lowest population maturcd sinnificantly later than
did at the two higher populations. Smith gt al. (1979) using
5648 cm Tows and 6«1, 1042 and 30,5 cm within rows (169,041;
101,573 end 33,969 ;lonts hn'z, respectively) obtained
significant yicld incremsc ot 101,573 nlants ha™ ! population
density os compared with 169,041 plante ha'1, but there was no
significant differcnce freom the wider spacing of 30.5 om
(intra~row). Low density coused significontly delayed maturity,
while high density. (6.1 om intra~row) resulted in significant
reduction in lint percentage and boll size. Mayilswemy ond

Iruthayaraj (1900) using two cotton cultivars in India, grown
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at 33,333, Gh,44b and 66,666 plants ho™ ! recorded highest Fibre
fincness with 66,666 'lonis ha'1. i'l=n%t density had no effoct
on Bertletts index, seed index ond moturity coefficicnts.
Golancpoulou=Sendouko gt al. (1900) uwsing 25 cm intre-row
spacing on 100, 50 end 25 cm rows corres)onding to 10, 20 and

2

L0 plants m ~ ohscrved Zecreassed procductivity of individual

plants and increcscd dry motter production ﬁ"z at high
densitics, Nt very high density, plonts showed lower efficiency
of leaves, higher fruit shedding ond emallcr boll size, while ot
intermediate plant density, earliness and high yicld were more

consistant.

2¢3.2 VYield components and guelity

The number of plants per unit arce aoffects leaf aren nper

plant, LAI ond light intercepticn. Tanner and Lemen (1562)
repcrted that when soil moisturc is zvniloble and a substantial
crop cover shades the ground, mast of the not radiation is yeod
for transpiroticn ans in consequence hicher woter-use
efficiency. It is reported that the proportion of incident 1iht
that ia intercepted by the camopy does not depend on LAI alone
but also on the "architecture of the plent community®, Loomis
and Williams (1963) indicated that the leoves ere arranged in
canopy ond their orientaticn affocts the proportion of incident
light that is interceptod by the crop's leof area as a whole,
Donald (1963) reported that the leaf choracters of imnortance

in this respect are: - leof angle, leaf ores, continuity of
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leof layers and randomness of dispersion of the leaves,

Wilson (1969) estimotcd the extinctizn coefficients (Ke)
which is o mensurc of the light intercoption efficiency of the
leaf ares of verious Ficld crups which suggest that cotton hasg
a reletively high light interceptinn capocitye. Hoe furthor
rerorted that under limitod woter supnly, only o relotively
low plent population per uwnit.ares con be supported. The
optimum LAI is thus low and o high K is cdvontageous in
maximising the light interception. Under adequate woter
supply, a low K becomes beneficial becaueg it engenders high
optimum LAI. Under these conrlitions, officiency of light
utilizetion is optimel; ot high LAI, © lower K ensures that
the total light availnble is dispersed cver a greater rec of

leaves, but the 1light is proportionnlly weaker.

Koli ond Morrill (1576) reported that high populction
achiaved through narrocw-row procduccd a large leaf orea very
eorly in the semson which is advontageous for subsequent plont
development ond growth. Similarly, Ouxton gt ol. (1977)
reported thot increesed nlant density 2lsc incresscd leaf area
index, especiclly in the centrnl portion of the plant canopye
The leaf area indiccs were 3.25, 3,97 ond 4.29 for densitics of
T4, 14.0 and 15.0 plants m'a, respectivelye Kerby and Buxton
(1976) observed thot the leaf area per plant dropped from

2 2

32.2dm~ to 23.4dm™ 2t 11.2 and 10.5 plonts m"z, respectlively

in 1573 and from 35.0dm° %o 20.0dm et 10 and 20 plents w2,
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raspectively in 1974, These resulted in LA of 3.61 and 4433 ot
11.2 and 10,5 plants m'z, respaectively in 1973 and in 197,

3,50 and 4,00 et 10 and 20 plants m~2.

The total number of fruiting points, ratc of production
of fruiting bodies, and the rote of maturity of the early
formed bolls are affected by plant donsity. Oougles and
Andries (1970) reported that high population in both marrow end
conventional rows produced smoller bells than low population.
Melville =nd Celdwell (1972) working in Loulsione, U.S.A.
indicated that high population produced more total blooms than
low population. Buxton et ol, (15977) raported that the percontoge
of hells attached to sympodial branches arising from monopecdial
bronches decreesed ns plont density increascd. it seven plents
m'z, approximately 25% of the hells developed on mongpocdial
branches, This percentage wes reduced toc olmost zero when the
plant populztiocn epproached 30 plents m~2. Jackson ond
Faulkner (1562) slso nnted that a hinh percentoge of meture Lolls
were located ot the first position of sympodial branchcs when

plant density wes highe

Longenecker ¢t zl. (1970) obtaincd on overage increasc of
15% at first picking from narrow-row (hich plent density)
cotton, Close spacing (10 cm) increcscd corliness of
determinate early maturing cultivars hut not the late maturing
cultivars (Koli end Morrill, 1976). Fowler oand ey (1977) using

mean maturity dote (MMD) and production rate index (PRI), os
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measures of earliness found that both measurcs wero inverscly
rclated tc plant density. These confirmed the findings of lay
and Richmond (1966) ond Kirk et al. (1969). The optimum plant
populotion for both yield and earlincos wz2e in the range of

79,000 to 155,000 plants ha~ s

Bailey and Trcught (1926) reported that monopodial
plastochrons were greater near the top than the base of cetton
plents and thet sympodial plastochron reloted to the number of
dnys between successive fPruiting branches while monopodial
plastochron was the number of toys Detweoen the first fruiting
positions of successive fruiting branches. McNamara gt al.
(1927) chserved a tendency for plastochron to incresse with
close plent spacing: HKerby and Buxton (1976) reportec thot
plants grown at high populntion densitics generally had larger
sympodinl ond monopodial plastochrons (longer time intervol
between the cppeeronce of Frulting ositicns) then plants ot

low population,

2¢343. Nitrogen content

Moursi ond Gawad (1962) reportcd an increese in the total
mineral (nitrogen phosphorus ond potossium) uptake per unit 2ren
with incrense in cotton plant populotion, olthough the total
uptake per plant was low with increasing plont density. They
indicated thot plant density exerted o morked effect on nmitrogen
metabclism in that low plant population tended ton increase the

the concentration of total nitrogen in cotton plont tissucs,



2.3.4 Late-sown cotton

Lambert enr Crowther (1935) rcported thet spacing had
1ittle effect on eorly-sown cotton in the Surdon, but there wos
an increased responsc to cleser spocing with lote sowinge A
similar finding was reported by Fergussn (1953).  The explanntion
piven oy these workors wos that with early-sown cotton the plants
were able to compansate extensively for lpas of stand and,
thercfore, plant density was not of grect importonce in
datermining finnl yielcd. Ourhan and Taha (1974) recommende:! on
intro-row spacing of 50 cm feor the corly-sown cotton in the

Sudan, ond 3T cm if sowing wos delayed to loter thaon mid-August.

2,4 Cultivar x Nitrogen x Flent fopuletion

The nitrogen requirements of o particular cultiver of o
dofinite population rlensity is likely to differ from that of
another varicty ot the samc or different pooulation donsity.
Kerby and Quxton (197%) using normnl, okro ond super ckra leef
type cottons at 10 ond 20 rlonts m"2 ohgerved higher boll
retention by thc normal lcaf than the cokro ond super okra leof
type cottons ot twn populoticon levels.e Okro and super okra leaf
type cottuns, however, hod higher totol number of fruiting
positions thon the normal leaf catton at both 10 and 20

rlants m‘z.

Kolil and Morrill (197€) cbserved sicnificant interaction

between nitrogen and populotion on plont height and seed cotton
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vield. Roo and Weaver (197€) reportec no significant
irteraction bgtuween leaf shape, plont populotion, nitrogen rotes
and irrigntion, on Hnll rot, lint parcentage, eerliness and

boll size.

2,5 Correloticn ond Legression

Katarki ond Sangaih (1966) reporte:d that yield of sced
cotton showed significant positive correlation with boll weight
per plant. Other workers (Rajale end Khusno, 19603 All and
Chandramohan, 1973; and Londe, 197€), showed similar
relotionships betuwcen seed cotton yield and boll number per plant,
number of sympodial branches, plent hoight, seed index, number of
seeds per boll, number of locules per boll, boll weight, number
of seeds per locule, dry matter ancd ginning percentage. Kurlokor
and Khuspe (1900) reportoed that sced cotton yield per plont wos
positively correloted with leaf numbor, leof oren, totol dry
matter, leaf nitrogen content nt goven and 13 weeks ofter sowing of
bybrid He4. Thu multiplc regraeseicn annlysis showed thrt the number
of picked bolls per plant, plent height ond lenf number hacd the
grentest effaect on yield followed by totnl vy motter, leof

nitregen content at 50 and 90 deys after sowing and leaf arco.

From all indicotions, gultivarhoe speccific effects on
yicld ond yield components of cotton. In o similar monner,
optimum populotion for meximum yield varies with environmentol
inputs while nitregen plays a major raole in the yield of

cultivars and at different plant population levels,



Chapter 3

MATERILLS WND METHDDG

Ficld experiments were conducted furing the wet scoscns
of 1979, 1900 ond 1901 on thc experimentcl farms of the
Institute for Agriculturcl Hescorch, Ahmoc'u Selln University at
Sameru (11 11lN; o7° 3B'E, 06m above moan sea level) in the
northern Guineo savenna zone end ot Mokws (097 1C'N; 0s° ub'E,
152m above mean sea level) in the southorn Guinea savanna zone

of northern Nigeria.

3.1 Experiment I: Cotton Cultiver x Nitrogen Level x Plent
Population

An experiment consisting of verisble population densitics,

nitrogen levels and cultivers was laic nut 2t Semoru and Mokwa in
1979, 1900 oncd 1301 wet seaspgns. Tho detnils are described as

follows,.

3.7.1 Design and rlot size

The experiment wes loid out in 2 split-plot design with
population levels assigned to the moin plots ond the combination
of nitrogen and cultivar assioned tr the subplote « The trinl
tested three populaticn levels in the first year but in the
second yeer, two additionel levels of population were added on

the bosis of the first yeer's results,

The 24 treatments in 1979 and 42 treotments in 1900 and

1901 (21l possible combinotions of populotion x nitrogen x
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cultivers) were replicoted threc times,

3.1.2 Treatments

Main plot

Population levels: [lant pepulaticns of 50,0003 100,000;
150,000; 200,000 and 250,00C plents o™ were used with only
the first three ponulation levels used in the 1979 scason.

The inter-row spocing was 90 em an” the intro-row spacings

of 9, 11, 15, 22 and 44 com used to cchieve the above population

levels.

Sybplot

Nitrogen levels: O (control), 40, 0O and 120 kg N ha'1 were

used in the three growing seasons (1579 to 1901),

Cultivors: Twn cultivars cof cotton were used, Semaru 71 and

Super nkra.
Seeds (4-12) were planted on 90U cm conventional ridges,.

The subplot 8size consisted of six ridoes each by four
metres long. VYield wos retermingd from the centre two rows
(1.0 x 2.2 m), iloutine samples were token from the next rous
on either side of the nct plot and the extreme rows of eoch

plot left as the discerd,



3.1.3 Cultivars

Two cultivars - Samaru 71 and Super ckra leaf type

cotton (Gossypium hirsutum L.) were usct! in this investigation,

A brief descriptiocn nf the cultivors werc giveon below:
Samary 71

This cultivar develcped in the carly 1960s as selection
from o cross between the iAmerican Upland=Allen varicty with =
locel cotton varictye This cultiver hns few or no vegetotive
bronches, which are green when young then turn brown leter.

It a5 loapge cordate five-lohed hairy leaves. The flowers have
large pale yellow petol without a spct &t the basc. The bolls
are large, round with five lccules and o fuw inconspicucus oil
glonds, carly maturity and medium stoplce length (25,4 « 27,0 mm)e

It was blight resistont but has now lost that characteristics®,

Super okra

This cultiver wos imported from the Suden in the late
1960s. The ri.av fcw leaves are cordate later five-lober!, then
three-=lobed and finally reduced to sinpgle strap shoped smooth
leaves, It has many ascending vegetative brenches, The stem is
green when a2 few weeks old, then turns Lrown loter. The flowers
have large yellow petels without o spot ot the base. The bolls

era five-locular, slightly pitted, ovel shaped with 2 pointed "

* Nice, La (1979). Poroonol communication, IAR, AOU, Zaria.
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tip. The bolls arc smoller than those of 'Samoru 71'. It is o
blight resistont, early-meturing and mclium staple length

(25.5 = 27.00 mm) cultivare,

3.1.4 Seed source

Dressed seeds of the two cotton cultivors were cbtained
from the Plant Science Dgportment of Institute for Agricultural

ilesgarch, Samoru.

3.1.5 ['lanting

The experiment was planted ot Somaru on 12, 15 and 15 July
1979, 1900 and 1501 respectively. Tho same trial was plantecd et
Mokwa on 18, 22 and 22 July, 1979, 1900 end 1901, respectively.
These plonting dates coincided with tho formoers' planting time

in the nerthern and southern Ghines savenna zones, respectivelye

Four to ten scerd were planted per hill depending upon the
avoilability of sced and thinned tn twun nlants ner stand three

weeks lotoer.

3.1.6 Fertilizer opplication

Phosphorus wos broadecost uniformly just before ridoing
at the rate of 45 kg ha™ (P,0g) in Porm of boronated
superphasphate (10% FZGS and 5% borex). [Potassium was alsp

epplied prior to ridging at the rato of 50 kg ha™ (Ky0)

* Noce, L. (1979).  Fersoncl comm nication, I.A.R., fi.0.U., Zariae



using muriate of jctash.

Nitrogen wos bBen! pleced in o split applicetion with holf
the dose (40, 00, 120 kg hu'1) applicd #% four and the remaining
ulf at cight wegks after cowing. Coléium ommonium nitrote

(2&% N) wns uscd as.the nitrogen sourca.
3¢1.7 UWeed contzcl

In 1975, 1900 and 19C1 o mixturc of duiren and fluridone
each at the rote of 0.0 ko ha'1 acstive ingredient was opplicd as
pre-emergence and whg followed by cone supplemental hoc weeding ot

six t~ seven weeks after sowing at both locations,
3¢71.8 . Insect control

In 1579, o mixture of benzone hexechloride (BHC),
dichlorndiphenyltri-chloroethane (DDT) onc carbaryl at the rates
of 1.5 1litres per 110 litres of water per hectore, 6 litres in
200 litres of water per hectere and 1.0 ko he™1 active
ingredient, rcspectively was sprayed bDiwcekly ot Samaru from the
eighth to th ~ixteenth weeck after scwinc. In 1900 and 1501
cymhush 1.0 ULV at 2.5 litres ha™ " “iwecvkly was used. Cerberyl
at the rate nf 2,2 kg ha™ ) sctive ingrediont wes sprayed weokly
beginning from the eighth to the sixteenth weeks ofter scwing

in 1979, 1900 and 1901 at Mokwa.
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3.2 Experimegnt II: Cotton Cultivor x Mlant Fopulation X

Row Spoein

This experiment was sited ot Mokwa only and consisted of
row spacings, plant pocpulations and cultivers under high

fartllitv-

3+2.1 Design onc plct size

The experiment wos loid nut in split-plot design with row
specings as the moin plot and @ combinoticn of populations and
cultivars assigned to subplots, replicoted three times. The
gross nlot size was €6 x 4 m.. The net plot wos 6 mz. The
routine samples were teken from the rem2ining outer rows, the
extreme rows at either ends of such plot beoing left as discord,

To achicve the desired populations with varied inter- and

intra-row spacinge, this experiment wos plonted on the flat bed.
3.2.2 Treatments

Main plot

Row spacing: The row spacing consister of 60, 75 and 90 cm rowse.

Subplot

flant populaticn: Three population levels - 50,0003 100,000 and

150,000 plants ha"1 were used in 1979 toc 1501 seasons.

Cultivar: Three cultivors - Someru 71, Bar 14/25 and Super okre

were tested.
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Plont arrongement: The following intor- and intraerow

snacings (cm) of cntton werc wser with varioble populations,

Inter-row |  Flant populotion

spacing (cm) (000 he 1)

50 100 150

60 67 33 22
75 54 27 10
90 Lt 22 15

36243 Cult;var

'Samaru 71' end 'Super ckra' belong to the spoecles
B« hissutum L. wharcos 'Oer 16/25' belengs to species

E. barbarense L.

'Samaru 71' and 'Super okro' cultivors used in this trial
have been enrlicr describzd unrer scectirns 3.1.3. i bricf

discription of 'Gor 14729 1s jiven below,

"Oar 14/25' This cultivar, derived from the Sem Island
Cotton (G. perbadinse L.) wos importcd from Isracl in 1966, It
has few to many asconrding vegetative “ranches. The leaves are
foirly deeply divided into three or five lobes and are usunlly
glabrous. The flowers are lurge, deep yelow in colour with
red spot ot the hese. The broctecles ore lorge, slmost ns
broed 2a long, divided ot the apex ints 17 to 15 green acuminatc

teethe The bolls are large, 3.5 %¢ & cm long, five lccular and
>
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decply Pitted. Theoultdver produces o fine lint with creomy
bite colour, silky on” lustrous with 2 stoplz length of about
31.0 mm or more. 1t is stroncer ond firmer than the lint of
'Sameru 71" ar ' 'Syper okra'. It is 2 1otz maturing cultiver

and susceptible to becterial blighte,
Je2.4 Seed source

Drossed seeds of the three cultivers were obtaingd from
the Plant Science Department of Institute for ~griculturcl

fiesgarch, Somaru.

3.2.3 Time of planting

This trial waes laid vut and the crop planted at Mokws

on 19, 264 and 23 July, 1979, 1900 and 15C1, respectivelye.

342.6 Fertilizors applicotion

Fertilizers werc opplied at the rotes of 00, 45 end

90 kg ha™1

af Ny Folg and K0, respectively. Phosphorus and
potassium were applied during lond prep2ration and nitrogen
wos applied in o eplit application, half at four weeks and the

remaining half at eight weeks after scwing,

3.2.7 UWeed and insect control

These are as described earlier under saction 3.1.b4.

% Noee, L. (1979)e Personol communicotion, I.R.R.,- velel oy Zurias
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3.2 [lisepsgment of Mlant Chraracters

3.3.17 Routioe aampling

Exporimet I

fbout 0.4 m2 wos sompled in coch plmt. Tho plants wero
cut ot pround leovel at 7, 11 ond 15 wegks ofter gowing. The samplo
plze consisted of 2, 4, §, D.chd #0.-plents- forp-¢he five populchion
of 50,0003 100,000 150,000; 200,00C end @50,000 plants ha™ T,
respectively., These were wsnd for the determinotion of LA, cdry

matter yicld, RGR, N and number of frultling bDranches.

Exporiment IT

Planss from about 0.40 rn2 were samsledt in coch plot.
Time interval for the sampling was similnr to that described
under section 3.3.%. The sample slzes sonsisted of two, four
ent six plonts per slot for the population lovels of 50,000

100,000 andt 150,000 plants ko™, respoctively.
[

The plants wore sampled From the twe rowe odioining the
net luot ot e2cch sampling, Five plonta were tagged within cach
nat plat of Leth experiments for the determination nf piont

haight, boll weight, barvest ratic, soed indox and 1ing indox.

Ja3.2 Shaat beight

Height of the five togged planQB was measured from oround
level to the base of the uppermost lod? ot gix and nine waocks

|
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after sowing and 2% mnturlty.

|
|
3.3.3 Leaf sarea angd leef arez indox J

Leaf aren (LA) was estimatod uslng the specific lenf apca

(5LA) relationship as reparted by Evaons {(1972). Specific laenf

area (SLA) 18 defined ma the retic of lecf area tn that of
i
a f
Total L = == x (b + ©) (
|
where, a = ares of 5 leaf disga (mz)

leaf dry welght,

(0000246 m%)
b o= {ry welght of 5 leaf discs (g)
c = dry weight of remnining leaves from cach

sample (9) ;

|

fhe leaf area index (LAL) was detgrained by dividing the
|

]
cstimeted lenf arez of the sample by Tob {Ehe ground aren),

3.3, Net assimilation pate f

|

Net assimilation rote (M) is the nlant's rate of

increase of dry wocight per unlt leaf arec. This 1w eimilor to

tha unit leaf rate (ULR) as describec tiy Evans (1972). The NAR

was determined weing the followinp formular (Groegory, 1926).

(wz - w1) (LngB L, - Lag, Lyd

where L1 and L. ore total leaf orao ot times t1 an tz

[
i
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w1 and uz and dry wcight of the plont ot times t1 ond tz.

3.3.5 Dry matter yield

The leavis, stom, squares, flowers and bolls 4n each
sample from Ol.b4 mz were separater ancd driod to constant weight
in & ventilated gven ot EOUC ant dricd to constont weighte.
This semple was subsequently user for celculation of various

growth analyses and leaves for nitrogen contente

3.3.6 WRelotive growth rate

flelative growth rate (RGR) wes computed using the deto
from the dry motter yicld ot the cifferent sampling periods.
This is a mensurc of dry motter accumulation - en efficiency
index of & plant.

(Log, W, = Log, w1) -1

-
g g oy

RGR =

where, M1 = Weight of totnl dry motter in g ot time t1,
uz = Welight of totol dry matter in g at time tz,
tz - t1 = time intorvel in rays

Lnge = Natural . lcgu = 2,71020 .

3.3.7 Numbcr of frulting branches

The fruiting branches were counterd and recorded at 7, 11
and 15 wecks sfter sowing from the plents sampled for dry weight

accumulotion.
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3.3.0 Nitrooen content in the leaf

The nitrogen content in the lecves was determined, using
the stendard micro-Kjeldohl precedure =s describcd by Purvia

et al. (1966).

3.3,9 Flowering dates

Dates of 50% flowr->ing were recnrres for each plot from
which the number of days from planting to 50% flowering werc

colculated.

33,10 Datg_nf boll opcniqg

Date of opening of first boll from five tagged plants

was recorced for each plot.

3¢3.11 ANumber of mature bolls

The totnl number of open brlls of the five tagged plants
wes determinad by adding up the number of bolls picked at each
picking. From thie, the number of moturc bolls per plant wos

determinegd

3.3.12 fGverage boll weight

Boll weight was determined from total dry weinht of
seed cotton picked from Five tagged plonts divided by total

number of open bnlls from same plonts,
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3.3.13 Harvest ratio

The numbor of open bnlls pickat op the five tagoed
rlants wos divided by the fruiting roints of the Five togged
plants at 15 weeks after planting, expressed ns follows:

6 = Total number of open bolls
© Total number Of TTULting points

|

3.3.14 Earliness and maturity indices

These were determined by computing the Mean Maturity
Date (MMD) and the Production Rete Index ((TI) according %o
Christidis and Harrison (1955) and Jilbro and Quisenbery
(1073) as expressed below:

(M1H1) + (wsz) + ssceosnscasasre (W H D

MMD < day
(L‘I1 + lﬁz "' FPY QCapidessabery uln)
Faor hano picking: (
: 2
(lﬂ Wl 4+ asssancrcpasene U )
g 2 n - =1
ML = - kg ha  day

where, W = weinht of seed entton in kg ha'1,

H = number of days F:uv sowine to

dote of PAcking 1, 2y ceeevessscasnes 0

consccutive periodic pickings,.
ghere eorlincse and not the yield is the critical information
roquired MMD 18 very sensitive but where Soth earliness and
yield are equally important then PRI As more relishle. In
this study both mothods were weed. In ardition tu these, the
percentage nf the firat picking to the total yieclrd wss also

E
I
|
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determined.

3.,3.15 Seed cotton yield

Seed cotton yield woe determined from the total secd!
cetton picked per net plot. Sced cotton was picked
periodicelly anrd sun~dried as the bnlls were fully open, The

ricked seed cutton was weighed,

3.3.76 Ginning percentoge

Seed cotton picked from the five tagged plants in
coch plot was ginned with o pertable cotton ginner and the
ginning percentage determined from the weights of the lint

ond seged cotton.

int weight

Ginning % = Lcu cotton welg

x 100

3.3.17 Seed index

The cotton secd from the cotton ginner was tronted
with eoncentroted sulphuric aocid tc remove the furs. The acid
effect wos noutralized with socdium hydroxide sclution and thon
rinsed thuroughly with water. The cotton sceds were dried ond

1,00C seceds counted ancd weigher.
3.3-10 Lint index

This wns computed with the use of sccd index nond

ginning percentnge ns follows:

_ weight of 1,0C0 sgeds x Ginnin
Lint Index WH_H
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3.4 Physicol and Chemicel finclysaes of Soils

Soil samples nt ten different random spots on the field
to a depth of 30 cm were taken every ycor on the different
ficlds before land prepnration, The compeeite snil snmples were
chemically "nd mochanically onnlysed to cdotermine the soil type
and fertility level of the snils. The sand, silt and cloy

fracticns were determined for cach sample.

Extroction of the spil with 25% hydrochloriec scid ot
room temperoture provided on opproximotion of the totel
notash and phosghate present. The ovnilable phesphate wos
extracted hy shaking two groms of soil with 40 m)' of ,002 N
sulphuric ncid, frllowed by filtering (Troug, 1930). The
extrocted phosphnte wos determined by the molybdete bl eolour
methott (Broy and Kurtz, 1945; Murphy and liley, 1963).
Exchangeable metions (to determine the effective CEC) were
extracted by shaking the soil with IN NH OAC for two hours
ant centrifugeds The potassium in the oxtract was determined
with Flame photometer one! the colcium ond magnesium in the
extroct was -etermined by Atomic Absorption Spectrophotometer

(Perkin Elmer, model 403),

The nitrogen in the soil was dotermined using the
stondord micro-Kjeltnh procedure os describeod by Purvis gt ol.
(1966) using Markham t'istillation apporntus (Markham, 1545),
The snil characteristics of the different ficlds used each

yeor for the experiments are given in Tebles 3.1 ond 3,2.



Table 3.1 5Scil physical ond chemical cha

|

|

facteristica at

Somaru determined before sowing coch yeoar.

|

5n0il |

Eharacteristics 1979 1000 1957
Sand % .00 | b7.33 51,33
Si1t % 40,50 33.33 20,67
Clay % 20450 | 15,33 201710
Type S11t loem 5ilt loom Silt lnom
pH {(Uatcr) 500 5.13 5.20
pH (KCI) 5.10 4,20 ba32
Dryonic Carbon % Da31 G50 Na53
NitTooen % (1,02 a0k DeDb
ca™ (mg o~ 5 775.00 . 635,00  £72.00
Mg*t v ow 217.00 113433 107421
No¥ n e 39.12 50433 42,10
kP ow 110,00 55433 6117
Mt W o 9,21 17433 12,32
P (available) (mg g"1) 1.50 j bobC S.62
Caticn exchange capaclty 6.456 ,'{ b,75 12.77
Onse Saoturntion % 94,50 | 93,08 41,00
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Tahle 3,2. Snil physical and chemicnl charocteristlcs ot

i
Mokwa determined before scwing coch year,

Soil

Charactcristics 1976 | 1300 19601
Snntd % 72.30 f s W'y 91433
511t % 12.50 7.33 bo67
Clay % 15,20 | D.67 4010
Type Loamy S5and  Loomy Sand  Lozmy Sand
pH (Water) 5,70 5462 5453
nH (KCI) 5.01 L,05 L,02
Oreanic Carbon % Ced0 Cakll D.02
Nitrogen % G.05 0 D.Ob Ne13
ca* (g o™ H 365,00 105.00  171.23
Mgttt o om 6950 22.00 15425
Nat » ¢ 41,25 36.00 21.22
L 32:30 26.00 17,32
F (avaslahle) (mg g~ ") 5.00 i 7450 4.23
Ma™* (mg o) 3210 27.30 22.31
Cotlon exchange capacity 2.0:3 1.47 2,33

8nspe Saturutinn % .60 03.64 31,00
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The pH of tho flelds at Samaru rangJﬂ from S.1 to Sa0
(in HEU) and 4.2 to 5.1 (ip KCI). Thoe nftrugen legvel wos pop?
(5,02 to NOME). The eation axchange capneiily wds very lowe

The sell was o siitt loam. I

The pH of the fields at Mokwd rangcé from 5.6 to 5,7
(in HZG) antd 4,5 to 5.0 (KCI). Tho mitrhgen level was low
Je0b4 to 0,05%. The cation exchange coprcity was very low. The
hasec saturation % for both sites were very high., Total K wls
particulorly low ot tokwa, but was folr ot 3gmaru. The aull

type ot Mokua wos loamy sand (Tehles 3.1 and 3.2).

3.5 Ootimum Nitrmgan}

The optimum nitrogen wos ealculated using the formulao:

Xa = B= B2 (fnonymous, 19661)

where Xo = optimum niteson level,
b and c = regressiqn censtonts,
B = price poy umit of scod cotton
{51 knbn kg-1)
g = price (Unsubsidised ¢+
amalication cngt) per unit nf

nitrogen (ﬂﬂ.&b kg-1 ND.

3.6 BDptimum Flant Fgpulntion
|

The gptimum plant populstion weg calculated from the

Frarmuyla:
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b - bg -3, b
g = 3o,

2 (willey ond Heoth, 196%5)

where XD = opbimum plant populgtion,

and b, are regreeslon constants.

byr Bg 3

The mbove formula is depived from Y = hq‘x - bz xz + h3 *
where ¥ = yield of geed cotton kg ha’1

X = plant populotion in thrusand hm"1

!:|,,l b2 anft h.j TQTES81an constonts.

1.7 Statisticol hpalysis

were stntistically analysed 08

The roto collected

describec by Steel ant Torrie (1960). The least significant

ware tho trcntment medng.

ong varinhle o0 anathor

difference was used to com

Corpelation and regressinn of
heir quant;tntiue relntionships.

3.0 Meteorolopical Dako

wore cemputad O rdptermine t

Records of metanrmlugical data -:tempnratura, roinfall,

rolative humidity and sunshine hours wero nhtained from the

matcarniugical staticns at both locatlone. The meteornlogicenl

datn are stated on appendices 1 o Oe
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Chapter &4
RESULTS

4,1 Gultivar, Nitrgoen and fflant Fopulation

k141 Plant height

Plant height recorded at 2 weeks ofter sowing dld not
differ significantly between the two cuitiuara at Samary
(Teble 4.1). At Mnkwa, although cultivar Somaru 71 wes not
significantlv taller than fSuper okrm{gtfaix weeks
after sowing it tended to ocutgrow it ugtill meturity

{(Tablc 4.2 and Plates 1y b and c).

The applicatian of nitrogen signi%icantly increased plant
height in two out of three years at Samoru (Toble 4.7) and
throughout the threec years at Mokwn (Tghle b.2)e The
application of 120 kg N ha"1 resulted in significantly taller

1

plant than 40 kg 8 ha” in 1979 and 1901 at Samaruy., /& similor

effect wos observed at Mokws in 1979, 1900 and 1901.

Flant populaticn above 501,000 plonte ha™) had no
significant effect on plant height ot 24 weeks after sowing ot
Samnaru (Tnble 4.1). Howsver, at Mokwo, rlant height ot scven
weeks after sowing increnspd with increase im plont populntion
upto 100,000 plants I'l:z""I (Table 4.Z2). The reverse wae truc
at nine ond 24 weeks after sowing at;which plant height

decreased with Incrense in plant populntion (Flates 1a, b and e).
|
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Table 4.1 Main effect of cultivor, nitrogen level and
plont pepulation on the fincl plont height (em) of

catten ot Samaru.

Treatmant 1979 1900 1901
Cultivary

Samaru 71 93.9 101.0 7445
Super okro 07.2 1061 757
SED (3) 5.1 5:0 202
L50 (p-BoDS) N.S. N.S. N.B.

1

Nitrogen level (kg ha” )

D 61.6 102.1 50349
40 9043 1049 7647
0o 99,5 10344 03.5

120 110.0 103.0 0944
SED (+) 7.1 7.0 3.2
LSD (p=0.05) b N.5. (3

Plant population (00O ha™')

50 449 99,9 71.0
100 52.0 10147 7745
150 0440 100.3 7640
200 NIL 103,0 75.5
250 NIL 10441 7449
SED () 9.9 940 445

LSD (p=0,05) N.5. N.S. N.S.
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Tahle 4.2, Meln effect of cultiver, nitrcgen level and plant populstion cn the finel plont height

(cm) of cotion at Mckuae.

1 on
Treatment 1975 gnc 1281
7 g 24 7 9 24 L g 26 (WAS)
Cultivar
Samaru 71 65,3  110.,3 112.4 3.3  1D03.6 111.3 47,3  122,0 133.0
w_..:umHa ﬂ—rnHomm T |-?Ul.m HDQID-.. Aéminufumou dmniﬁ \_mﬁom PUGW - 121.0 \_len
fﬂr-mu AI—.U \—.Nm Nlum Aduq i Alnﬁw ]lIA luw.wl. o N.ﬂv—ﬂl#f m_.w.p .||[.N. B e N’Amu -
L50 (p=C.05) 2450 N.S. N.S. 3.0 N.S. N.S. 2.7 f.Se N.S.
Nitrcgen lovel (ko :msgv
C 37.7 7h.2 103.3 34,3 60.5 E3.4 3.7 Clel 9.0
40 ] U5 7 1C7.1 111.5 41.6 890.5 103.5 G1e5 125.3 125.3
fale] 47.3 126.5 115.0 44,0 120.2 12643 5. 133.4 1h6.4
126 45,3  1268.0  115.C 45,1 125.2 144G 53.3 14l.9 1614k
mmo ﬁ”v ;-.-M..M Ntmuno NOQ@ AtmD M!h—.D Nlm.ﬂ 'UD UIAN UIAN
-Imc ﬂﬂ“ﬁ.gmv Ulma mlmm mlmm Ulm m.a m‘r}_ ﬁ—.lN miu mou
Plant population (OGO :msgu
50 LG 111.1 115.2 c.2 t™Mo.C 19,3 1.2 131.3 141,65
1603 he.? 1150 114.3 44,5 106.3 17 h 45,2 1270 13r,8
15C LE.?2 104,09 1056 41,2 10G.0 N6 bi.7 1230 133.0
200 NIL NIL NIL L2 .0 1015 gial=pa be,1 114,6 1240
25C NIL _ NIL NIL 40D " g93.5 mnt.r L1.4 116,00 126.3
SED (4) 2:40 3.12 3.27 2416 201 2.38 2451 La37 be37

LSD (P=G.0S) 649 N.S. a1 540 b6 5.5 6.7 . 0.
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The interaction between cultiver ond nitrogen
fertilizotion wos significant on plant height ot 24 wecks
after sowing in 1579, ond' [ lant height ot ning weeks ofter
sowing in 190C and 1901 secasons (Table 4,3), In 1900 and 1901
scoscns, heinht of 'SGamcru 71' at ninc wecks after sowing
incrensed sinnificently with N levels while thot of 'Super
ckra' increcsed upto 0C kg N o™ only. 'Sameru 717 wes
tollcr than 'Super okra' at 120 kg N el nlthough at 40 kg
N hﬂ"1 'Super ckra' wns taller than 'Samoru 71' in 1979 end

1500 seasnns. In 1501 scoson '"Sameru 71' wos taller thon

'Super ckro'.

Flant hcight of '"Somaru 71" wos significantly reduced hy
incrensing populaticn beyond 50,500 plants ha'1 whilc the
hcight of 'Supcr ockra' decreased ot populntions higher than
100,006 plants ha™ ' at Mokwe in 1975 (Table 4.4). The tollest
plants were observed ot 50,000 and 100,000 plonts ha-1 in

'Samaru 71' ond 'Super ckra)y respectively.

Intecraction botween nitrogen end plont populotion wos
sicnificant on height of cotton nt Mokwa in 1979 season only
(Table 4,5), At 5C,00C ploants hn'1, therc wes significont

increcmse in cotton plant height with applicotion of

1

nitrogen. Howcver, ot 100,000 plonts he” ', thore wos no

significant differcnce in plent hoisht between the control

1

and 40 kg N ha™' but 00 ond 120 kg N ha™ ' resulted in

significont reduction in cotton plont height. At 150,000
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plants ha“1, significontly tnller plants wore found at 40 ko

N ha-1.

Table 4.3. Internction between cultivar ond nitrogen on plont
height of cotton at Mrkwao.

Nitrooen 24 maSl_QSTQ 9 WS, 1900 9 WS, 1901
level 'Someru T5upor  'Stomoru 'Super  'Somaru 'Gupor

(kg ha'1) 71 okra'! 711 okra! 71! okra?

0 109.3 97.3 55.4 624 07.5 Il

40 123.3 12C. 4 94.9 102.5 130,7 120.0
0o 101.7  110.0  126.2  116.2  150.7  163,1
12C 115.3 10G.3 135.0 122.6 163.4 150.5
SED (#) 3.90 3.50 boud

LSO (p=(,05) 7.0 70 0«0

Table b.4. Intornction between cultivor ond plant population
on entton plant height ot 24 woeks after sowing ot
Mokwn in 1979.

Plant populotion Cultivor

(GCO h0-1) 1Somcru 710 'Super nkra!
S0 1106 110

100 110 117.0

150 107.C 1734

SED (+) 3440

LSD (D.L .US) ﬁog['.
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Table 4.5. Interacticn hotwcen nitreoen lovel end plant
population cn cotton plent height ot 24 weeks

after scwing at Mokwe, in 1979,

Nitrogen level Plant population (CCO ha"1)
(kg ha™ " 50 nn 150

0 CO5 131.3 90.2

L0 113.0 131.5 131.2

0o 1313 109.3 C0.0
120 136.0 05.2 102.3
SED (#) 2.53
LSD (p-G;DS) 5.1

4e1.2 Leaf orea index

2 'Samaru 71" produced eignificantly higher LAI than
'Super okra' in 1975 and 1900 scascns at Samapu (Table 4.6)
and at 15 weeks after scwing in 1579 and 1500 and at 11 weeks

after sowing in 1501 at Mokwa (Tatla 4.7).

Nitrogen fertilization ot 40 kg hc‘1 increosed LAL in
1979 enc 1901 seasons ot Samaru (Table 446) and at Mokws
-l
(uptd 1O kg ha” ') throughout the threc growing seasons

(Teble b.7) except o9t seven weeks ofter sowing in 1979,

The effect of plant populaticn on LAI was varioble.
Increcsed plant propulotion upte 150,000 nlants hﬂ_1
significantly increescd ceotton Lkl at Samaru ond Mokwa

(Tables 4.€ and 4,7)s Howaver, plont cdensity did not



o

Toble 4.6. Main effects nf cultivar, nitrogen lovel and plant population on cotton LAI ot Somaru.
1979 19C0 1921

7 1" 15 7 11 15 7 1 15 (WRS)
Cultivar
Somaru 71 Ce21 (090 1,13 1.23 1,65 2,17 Ne31 Ne92 1.09
Supcr ckra Ge15 (CeBh NLO03 1613 1,47 1,65 Ne 32 <93 1.0
SED (4) 0005 LJOCS T[e10 Nl Ca10  Te? Je39 CoI3 C.07
Pmo ﬂm,._u.r.lcuv .”J ”.3 JON\__ z-..n..-o Q.NJ ﬂium Z.Uo “om' Zom-
Nitrogen lovel (ko he™ )

G Ca15S Ce21 ~eGh DaSk 147  1.94 De21 Oebl CeElL
4o Ce21 00 M9k 133 1,64 2,01 ced? 1.13 1.05
co Ce21 D9 1.0 1.13 1,52 1,74 D631 109 1623

12C Ce21 1,09 1,23 1.0 169 1,54 LY el 1.33
SED (+) CeOC7 CaO Ce15 Ce00 16 Ce24 Nl oyl CelB
LSD (p=0U.05) CeC14 0014 0,30 N.S. N.5. N.S. 061 P | 0e21
Plant populzticn (GLC :u...‘_v

5C Da15 (052 .64 CeS6 1,23 1,23 15 le5@ RO
100 Ce21 Ne7lk 1.05 L83 133 1.69 Geld la 74 Ce9
15C Ne21 1.09 1,23 123 1,76 1,03 Ne3d 113 1.13
2CC NIL NIL NIL 1.7 1,47 2,47 Je33 1,13 113
250 NIL NIL NIL 133 2.01 2.47 Nebl 1,13 1.23
SED (#) 001 C01 Ca1S 011 G20 033 Ned7? 0407 o [
LSO (p=0C.05) Ce03 003 054 Ce25 Cob6 C.76 De16 .16 N.S.
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Table &,7. izin cffccts of cultivar, nitrogen level and plont peopulation on cotton LAI ot Mokun.

1579 1500 1901

Treatment 7 1 15 7 1" 15 7 11 15 (WAS)
Cultivar
Smmaru 71 C.21 1.6 152 1,23 2.01 1.52 Ce3 2.2 1.74
m_u_ﬂ,_n..ﬂ JXH.D ”..N;_ J.mh-. A.UU AO._-U A.m;u JOUU 1.WJ Jln-u Jlmn-
SED AHV (U5 Cel Cell5 07 .11 0D Gk Je10 Gell
rmo Aﬁ'.-lrﬂmw 2!mu Zlm. ‘...04.“ ZU.M—O H.nl...ml .\— ...uoh..ml ,...IMQ ?.wl
Nitrocoen loval (i :UIAV

8, Ce15 0«03 109 Uo7l 1413 (e 7h le29 1e23 1.23
&0 Ua2l 1452 133 133 1.69 Tadd Nb? 2,61 1265

G0 De2 2.13 1,52 123 233 1.69 Py 2+33 2,71
120 De31 1.01 174 1.23 2,52 2.13 Ge31 2,52 103
SED (+) Oe0 De15 Ca07 010 0615 007 3el15 15 Ce10
LSD (p=re0s) NeS. De31 Colb Ne21 031 (1614 Cell D31 Je21
Flant prpulction (OO0 :nlau

100 Le21 1«64 1.64 03 1.7 1.23 21 1.74 147
200 NIL NIL NIL 1.47 2,69 1.47 Ca3l 2.71 1.94
250 NIL NIL NIL 1.33 2,13 2.23 Ceth 2.74 1.52
SED nHv Q10 0.21 Ce10 By [ De21 0. 10 007 o2l Jelb
rg ﬁﬂun”‘.“Mu 2tml J.MD U.ND “.UN H.rm ﬁ;.NU rw..._m ‘. ﬂ Z.m.
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-aignificnntly offect cotton LAT ot seven ond 15 weeks ofter
sowing in 1979 ond 1901 seasons at Mckwa, A similor trend
was ohserved ot Samoru ot 15 weeks after sowing in 1901

scOsone.

Interaction between cultivor and nitrogen lovel wes
significant on entton LAI at Gamaru ond Mokwa in 1979

(Table 4.0). 'Samaru 71' responded toc 00 2nd 120 kg N hu'1

whereas 'Super ckra' did not respond boyond 4° kg N ha'1
Somaru. Bencficiol effect of nitrogen fertilizotion on LAI
of 'Super ckra' magnificd at 40 kg N ha~ T, 'Super okro!
excelled 'Samaru 71' at cll the levels of nitrcgen tosted ot

Mokwo.

The respense of LAI of the two cultivars tc increcscd
plant ponulation (intcraction) wos varichle (Tahle 4.9).
While 'Samaru 71' responded updo 150,700 plants ha™ ' at
Semaru in 1500 and 1901, 'Super okra' reponded upto 200,700
plonts ha"1 at thc same locoticn. The response of 'Super
okra' LAI wos sienificantat 150,000 plont ha~"! and

significantly supericr aver S.71 at Mokwo in 1979,

Lo143 Dry matter procduction

Ory matter yicld of the cultivars did not show
consistent trend. Totel cdry metter produced hy 'Semoru 71°
was significantly higher than that of 'Super okro! at 11 and

15 weeks after scwing in 1579 €Table 4,10).
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Table 4L.N, Interectinn betwcen cultivar and nitrrgen
level on cotton LAl ot Somoru ond Mokwa inp

1975.
11_Wis, Semary 11 WLS, Mokwo
Treatment tSomoru 'Super 'Samaru  'Super
M okra' 71! okra!
0 [e71 De33 CaD3 0.93
40 PN | Celb 1.24 1.72
00 1:13 Je06 1.33 1.0
120 1.24 De93 1.33 1,01
GED (:) De25 0.21
LSD (p=r,05) Ol.50C Oeli2

Table 4,9 Intercction between cultivar and plant population on
cotton LAI at Samoru and Mokwne

Flant 7 WAS, Somoru 11 WAS, Samaru 15 WNS,Samaru 7 UAS, Mokwa
population . 15CC 1901 1901 1979
(0Co ha’1) 'Somaru 'Super 'Somoru 'Super 'Somaru 'Super 'Samoru 'Super
71'  okra! 71"  okra! 71"  okra! 71"  opkra!
50 063 52 061 (1,52 Ge93 (1,72 Ueb63 (1453
100 Cs03 G Ce03 [e52 1.15 (.72 OBk 76
150 1.05 1,23 1.01 1,15 01 1,15 0,95 1,15
200 1,76 1,15 1.15 1.2 1,01 1,3 NIL  NIL
250 1.01 1.15 1.01 1.15 1.25 134 NIL NIL
SED (#) De17 N1 Ce16 Je11

LSD (p=0,05) Ce3b Ne22 Ced2 0e22
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The reversec was however cbgarved 2t scoven.wocks of tor 'aowing

ip 1901 scnson ot Homoru.

Ne significnnt diffoercnces were observed botween the twe
cultivars in terms of dry mattor production except ot scven
wecks ofter sowing in 1901 seoson whon 'Super ghkea! produced
gignificantly higher dry motter yicld thon ‘Samaru 710
(Tahle 4.11).

Nitrogen appliczticn significantly increacsed dry matter
yicld ot 11 and 15 wecks ofter sowins in 1579 and 1001 ot
Samary (Toble 4.10). Dry mattor yiceld increased with incronsc
in nitrogen level wpto O kg hn'1. N application
significantly incrensed riry motter yicl:! in 1579, 1900 and

1901 scasans ot Mokwn (Table 4.11). Tho N responsg was

observed upto 70 kg N hn'1 (Figs. 2 ont! 3),

Ory matter yicld significantly incressed with increascd
plont copulation oxcept ot seven wecks oftocr sowing in 1979
at Somoru (Teble 4.,170). The crop responder’  wpto 150,000
nlants hn'1. Incrensed plant population upto 150,000 plonts
ha™? significantly increoscd the dry sotter yield at Mokwe

except ot 15 wecks after sowing in 1501 (Table .11 ond

Fios., b and 5).

Sicgnificant internction Detween cultivor and nitrogen on
dry matter ot Samaru ond Mokwo (Toble 4.12) confirmed that
'Samoru 71! responded upto 00 kg N ha-1, whilec responsc of

'Super okra' wos limite! up$o 40 ko N ho T,
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Table 4.10., !cin effccts of cultiver, nitrogen level and plant population on cotton dry mottcr
-2
(g m “) at Semcru.

1579 1900 1901
Treatment 7 1 15 7 11 15 7 11 15 (U'S)
Cultivor
Samare 71 2Ceh4 193.9 L4205 2C0.6 257.0 90C.4 47,3 222,5 LE63.6
S5E0 (+) 3.6 13.3 L2.3 13,5 23.6 K2.5 %7 13.2 36,0
L3D n._ﬂn_.,._,.m_v N.S. 26,5 054 NeS. NeSe N.S. 7.4 NeDe 7247
Nitrczen lovel (ko :qlgv
0 13.4 99,4 24L4.0 194.2 324,7 077.0 47,3 132.0 29546

L0 19,9 160.5 3400 205.9 361.4 (00bL.2 56.5 236.9 LOO4Y

oo 19.71 20L.C 416.6 232.1 373.0 (05.0 59.3 270.5 613.3
120 19.7 220,0 L94.S 214.,6 3159.,5 (54,2 59.0 25..% G2L.C
SED (4) be3 1C.9 55.0 19.3 33.7 55.5 5.2 17.5 SCe0
LSO (p=Ca05) N.S. 3.2 120.7 N.S. .5, N.S. N.3s 35,5 102.7
Flont populaticn € iC JUIAV

S0 Cel 10S.2 259.2 97.0 266.,6 550, Lo 1307 3734
100 20,6 154.,1 397.5 151.C 32C.2 730.2 42.7 1740 429 .6
15C 22.6 255.0 ULF5.4 2LS.4 395.,5 (32.6 559 203.7 5460

g NIL NIL NIL 206.,C 337.0 1133.3 65.C 200e0 5719
250 NIL NIL NIL 273.0 491.3 1113.0 05.0 270.6 1%.6
SED ﬂ.—-u P 10,9 037 27.0 L7.2 033 el 253 71.2

LSD (P=0.05) N.5. 52.6 232.7 2.4 109.0 152.4 10,9 50,4  16L.5







