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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
>



39

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
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Table 8;11. Fain effect of cultivor, nitrcgen lovel end plent

yicld (g m2) at Mokwo.

rorulation on cotion try motter

-

1975 1SCC 1501
Treotment ALY 70 )
7 11 15 Y 11 15 7 11 15 (WAS)

Cultivor
Samaru 71 127.7 552.5 (51.0 270.C 550.2 70k. 130.,5 530.9 609.3
Super okro 110.3 632.4 020.2 271.5 599.5 6510 157.C 5037.4 70646
SED (&) 6.9 Ce? 59«2 13.1  35.3 LOeh 7.0 215 gb.0
rmc hmﬂ - mv 2lw. ZUmi Zlml lel 2.ml Jmll vhoml ZOmi
Nitrogen lovel (ko 3U|Au

c 03.3 311.0 534.0 156.7 320.2 3293 1275 310 5517

L0 13G.4 595.7 0143 267.6 529,99 6203 1710 530.9 6607

GC 1344 715.0 1033.0 330,20 741.4 7740 26 (01,7 CW7.5
120 134,95 7647.4 577.3 327.,1 707.9 902.17 106.5 632.5 ©C31.1
SED AHV S¢9 57e3 0he5 Ce7 5065 577 110 3Ce5 52.6
LSO (F=.05) 19.9 115.7 1706 37,7 102,70 116.6 22,3 619  107.1
Plant pogulntion (OOC :nlap

S0 7h.6 325.,0 577.2 155.9 LL1,6 GL6C.D (2e3 329e° 5702
100 128 501.1  773.3  266.2 50kl £36.7  1hied W33 5415
150 174,2 551.56 1660.C 277.7 593.3 71040 123.4 5%4,5 [17.2
2C0 NIL NIL NIL 310,08 779.5 065347 105.3 514.° 006l
250 NIL NIL NIL 3M0.0 655.2 915.4 230e3 72640 655.C
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Table 4.12.

7

Intcracticn between cultivar and nitrogen level
on cotton dry matter [ roduction (g m'z) ot

Somaru ond Mokwe in 1979

Nitrogen 41 WAS, Samaru 15 WAS, Mokuwo

Level - 'Somaru 717 'Supcr 'samary 71! 'Super

(kg ha™ ') okro! okra!
0 15C«9 677 572.6 LS50
Lo 176.9 1006 672.5 950605
ac 252.5 05.4 1074.5 9093

120 203.4 237.4 1C05.3 0693

SED (#) 2649 26,9

LSD (p=0405) 5431 5441

Table 413,

Interaction between cultivar and plant populction
on catton dry matter production (g m'z) at Samnru,

Mant 7 WnS, 1500 11 WS, 19061 15 uwiS, 1501
population 'Somaru 'Super  'Samoru 'Super  'Samaru  'Super
£30 ho™ ) 71" okro 71'  okra® 2710 okeot
50 94,1 996 43,3 127,9 371,00 375.1
100 140.6 153.6 120.0 1690 Lo.b 377.0
15C 221.0 277.4 260.3 29040 LO9.,6 CO2«46
200 312.0 261.0 255.6 320.6 436.0 4LOGLO
250 266,6 201.C 240 .7 310.7 523.4 696.0
SED (+) 24,2 27.9 379
LSD (p=0,05) L6 56Ge1 62,1
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Cultivar and ;lant populntion internction significrntly
affected dry matter yield (Table 4,13). In 19CC, dry metter
vield of 'Somaru 71" incresscd with incranse in lant

population wpto 200,000 plants hn-1. The dry motter yield

:f 'Supar okrn' increcsed with incretse in nlant population

only uptc 150,000 plonts hn'1. In 1201 ond at 11 wecks
aftecr sowing, the dry mottor yield of both cultivars
increcscd with increcose in plont populntion upto 150,000
rlants hﬂ-1. In 1901, dry motter yicl- of 'Samcru 71" at
15 weeks after sowing responded to incrensed plant
population - wpto 107,000 plonts hn-1. However, rry mattor
yield of 'Super ckra' responded tr incrcased populaticn

up te 25C,000 plants hn-1.

Cultivar and plont population intcrecticn significantly
affccted dry motter yield ot Mokwa (Tatle 4.14), Ory mottor
yield of both cultivors wis significantly higher ot 200,010
i‘lants hn'1 than nt 211 the other populaticn lovels. In
1981 and nt seven weeks after scwing fry motter yicld of both
cultivars res;onded to incrzasced plant populntion uptc

250,000 plants T

Interanction botween nitrocgen and (lont porulntion wos
significant cn try maotter yicld ot bokwo in 1079 (Table 4.15).
Ory motter yield did nct responded to higher ponulntion
density in centrnl lets (no nitrogen), The response was
observed upta 100,000 plnnts ha-1 in p1nnts fertilize! ot

LT kg N hn‘1. While it rosponded upto 100,000 plonts hn-1
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Interaction between cultivar onrd rlont

population on coctton Ory matter production

(y m'z) nt Mokwne.

flant 11 WikS, 1979 7 WAS, 1901
Fopulotion 'Samoyu 'Super 'Semaru ‘Super
(0ce ha™ 1) 7" okra* 71! okrn!
50 LrGe5 279.5 764.6 0940
100 463.9 54443 1109 163.2
150 5093 £77e3 14945 2374
200 776k 702.9 15645 214.3
250 714.5 59642 193.2 20347
SED (+) 714 37.5
LSD (p=N.0N5) 143.5 35.2

Taoble 4,15,

Interaction between nitrogen ond plont

populaticn on cotton iry motter production
(9 %) at Mokwn in 1979.

Flont population (GOO ha-1)

Nitrogen

level

(kg hu"ﬂT 5C 100 150
0 379.2 b63.9 554,9
L0 L1040 075 1101.6
00 6756 0654 1310.0
120 £31.2 67242 1494,2

SED (#) 146,.3

LT (p=0.M15) 254 ,1




7%

at 00 and 120 kg N hﬁn1.

Lel.k QReolative growuth rate

'Samary 71' significontly excellcd 'Super okra! in
terms of RGR as recorded between 11 and 15 weeks after sowing

at Somaru in the 1979 scoson cnly (Table 4.16).

The application of nitrcgen significontly increesed [GH
between 11 ond 15 weeks nfter sowing ot Samoru in 1979 and
1501 and ot Mokwa $@ 1979, 19C0 ond 1961 seasons, At
Somaru, the rocponse was at 40 end 00 ko N ha~' in 1979 and
1901, respectively, Howcver, ot Mokwa, tho respeonse went up

-1 1

40 kg N ha™ ' in 1975 and 1900 and 0C kg N ha” ' in 1901

(Table 4.17).

The interaction between cultivar ond nitrogen on RGY wos
significant at Mokwa in 1979, 'Somaru-7%' had o significont
incresse in RGR ot OO0 kg N hn'1 whilc 'Sqper okra' had its
increrse ot 40 kg N hu"1 compored with no nitrogen (Table

4o10).

The interacticn botwoen cultivar ond plant populaticn on
RGR wns significant at Mokwo in 1900 end 2t S5amaru in 1501
(Toble 4.19), i significant respense wos cbserved by
increasing the plant populotion from 50,000 te 880,000 :lonts
ha™! (between seven and 11 weeks after sowinp) nt Mokwn in
1900 by 'Samoru 71'.  'Super ckra' had 2 significant higher

RGR nt 2CC,CCC plonts I'\:J""I ng compared with SC,000, 100,000
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Tehle 4,16, M™Moin coffect of cultiver, nitrocen level and
nlant population nn the relative growth

-1 -
ratc cof cctton (g o day 1) (between 11 and

15 WAS) at Samaru,

Treatment 1979 190G 1901
Cultivar

Samaru 71 Cei3 Ce03 Deld2
Supor okra 001 .03 0eN2
SED (:) 04,003 0«003 (o001
LSD (p=0.05) 0eNC6 NeSe N.S.

Nitrogen level (kg_ha’1)

0 Ce01 0.03 £e01
40 (03 0403 Ce02
00 Jel} Ce03 0403

120 Je03 Le03 0eN3

SED (:) 04005 CeO0k 0e301

LSD (p=01415 De01 N.S. 0003

Plant gnpulotion (OO0 ha™)

50} Ue03 Cel13 Nef13
1C0 De01 (e03 Cel13
150 Ce01 D03 0.01

ab NIL Ce01 0671
250 NIL Ju01 ell
SED (+) 0007 je0CS (6001
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Table 4,17 Main effect of cultivar, nitrogen level ond
plant populction on roletive growth rate

(o 9-1 day =1y (between 11 and 15 WAS)

at Mokuwn.
Treotment 1979 gnG 1901
Cultivar
Samoru 71 Ce(2 G013 003
Super okra NeN2 <03 02
SED (:) NeN04 Cell0k 0004
LSD ([}-G.OS) N.S. N.ii. N.SC

Nitpegesn lovel (kg ha-1)

o 001 Ce01 NeN1
40 0.03 0,03 0,02
oo 003 D03 0.0

120 G0 D003 0s03

SED (+) 0,005 o005 0005

LSO (p=1,05) 0.01 0.01 0.01

Plant population (000 ha™ 1)

50) C.03 (.02 Ce02
100 CM1 G013 D02
150 CeN1 0,03 0e03
200 NIL 0,03 002
250 NIL .03 0603
SED (:) 0.007 0,007 0.0C7

LSD (p-T.GS) L .710 N.So N.s.
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Table 4,10, Interaction between cultiver and nitregen on
cotton relative growth rate (g g"1 day'1)
between 11 and 15 WAS) at Mokwo in 1979,

Nitrogen

% owed Cultivar

(kg ha'1) 'Samaru 71" 'Super okral
o 0.01 D1
L0 Del02 (e03

co 0,03 0«03

120 0,03 De03

SED (4) CeCOS

LSO (p=C,05) Ce01

Table 4.19, Interaction betwcen cultivor and plant populntion
on cotton relative orowth rate (g g'1 Cay"1) at
Samaru and Mokuwo.

Plant Ootween 7 and 11 WAS Cetween 11 and 15 WAS
populotion ot Mokwa, 1500 at Semaru, 1501

(500 ha'i) Somoru 71 Super okre Somaru 71 Super okres
50 Celd? D05 D0k Dk
100 (l«06 D07 De06 D0k
150 Uelb 0e09 Ce.00 0«00

200 C.10 Ce11 007 (1,00

250 Ce10 Ce7 006 0600

SED (t) Ce01 CeD1

LSO (p=0e05) 0,02 (e02
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ond 25C,70C plants hu'1. l'oth cultivars hod significont
response to 150,000 plants hu-1 as comparad with 50,00C and
100,00 plant ha'1 nt Semoru in 1501 between 11 and 15 weeks

after sowing (Table 4.20).
b.1,5 NoY ossimilation rote

'Somoru 71' hod significantly higher net assimilation
rate (NAR) than 'Super ckra' 2t Semaru in 1507 (Table 4.20)

and at Mokwn during thoe 1901 scason (Table 4.21).

At Samaru, the applicotion of 420 ko N ha~1 resulted in

higher NA? than no nitreogen (central) 4n 1979 while in 1901,

NiR was higher with the opplicotion of 00 and 120 kg N ha™)

(Table 4.20). Howgver, at Mokwo, N application at 00 kg

ha™' in 1979, at CO kg N ha~) and above in 1900 and 4O kg N

hn"1 and obove in 1901 pesulted in higher N than nitrogen

contrnl (Table 4.,21),

In 1979 ot Semaru, 150,000 plents hn'1 had the hinghest
NiaR,  In 1900, higher NIl was obtained at plant populaticn of
250,000 pi ints hu'1 compared with 50,000 plants hc'1 while

higher volues of NIl were obtained at 152,000 plants ha'1

and 2C0,0C0 plonts ha'1 in 1501 (Toble b4.20). However, ot
Mokwn significont response to increascd plont population wos

onbserved nt 200,00C plents hn-1 in 1900 and ot 150,303 and

and 250,000 plants ha~' in 1901 (Tahle 4.21).



Table 4.,20. Moin effect of cultivar, nitrogen level ond

plant population on cotton not nasimilation
rote (g e daq-1) (between scven and 11 WAS)

at Somoru.
Treatment 1579 1900 1901
Cultiver
Samaru 71 1645 203 104
Super okra 15.9 15.C 164
SED (+) 2.2 2,2 2,9
LSD (p=C,05) N.Se. 3.9 N.Se
Nitrogen level (kg ha™l)

0 13.2 1647 Vel
L0 204 1742 17.0
(8'8) 1.0 . 17.6 20,0

120 1642 2Ce0 224
SED (4) . % 3.2 bot
LSD (p=0.05) 6e3 N.S. 0e3
Plant population (000 ha™ )

50 1.6 14,3 1145
100 16.2 1645 13.0
15C 20,7 20 .4 21.6
200 NIL 16.6 2243
250 NIL 2247 10.6
SED () L3 3.0 5.7
LSD (p=0.05) 1241 0C 13.2
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Toble 4,21, Moin effect of cultivar, nitrogen level ond plant

pepulonticn on cotton net assdmilation rote (g m
dcy'1) (between scven ontd 11 WAS) at Mokuwa,

Treotment 1979 1900 1901
Cultivor

Samaru 71 21.5 107 2545
Supcr okra 19.6 15.7 22,1
SED (4) 1.6 3.2 2,2
LSD (p=0.05) N.S. N.S. bols
Nitrogen level (kg he™ ")

M 27 42 3.6 1561
b0 23.7 10,6 26,4
oo 2341 25,1 3le7

120 1541 24,46 361
SED (#) 2.3 beb oJ
LSD (p=(.05) L7 Se3 Ge2
i'lont population (OUC hu'1)

5C 19,0 75 12401
100 201 134 2040
150 2147 12,9 31.9
200 NIL 29.0 23,2
250 NIL 23e3 41,2
SED (+) 3.2 6ol 4a2

LSO (n=e05) N.S. .0 945
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4eo2 Cultivar, Nitrogen =nc (lant Population

4e2.1 Number of frulting bronches

'Supcr okra' producet! significontly higher number of
fruiting branches thon 'Somoru 71' ot Samaru (Table 4,22) and
Mokwa (Table 4.23) except ot seven, 15 and 11 weeks nfter
scwing in 1979, 1900 and 1901, respectively ot Somaru anc ot 15

weeks ofter scwing in 190C at Mokwa (Tobles 4,22 and 4.23).

The opplication of N had a significant effect on the
number of fruiting branches ot the 11 and 15 weeks ofter
sowing in 1979 ond ccven end 11 weck” ofter sowing in 1501 ot
Samaru (Table 4,22), it Mokwa, the applicotion of N
significontly affected the number of fruiting branches ot cll
the steges of the crop sompled except ot 15 weeks ofter sowing
in 1900. In 1979 ot Samaru, 120 kg N ho~! resulted in
significantly highor number of fruiting Uranches cf cotton at
11 and 15 wocks after sowing than the ne nitrogen centrol,.
While in 1900, 211 the N levels hert highor number of fruiting
bronches thon the no nitrogen contreol. At Mokws, the numbor
of fruiting bLranches ot scven wecks after souing was
significontly increased by 211 N levecls compared with no
nitrogen treotment. However, ot 11 ond 19 waeka ofter sowing
the fruiting branches were only significantly increased by
120 kg N ha™' except in 1900 at 11 weeks after sowing where
00 kg N ha'1 was adequate and in 1901 ot 15 weeks after sowing

where all N levels increaosed the number of fruiting branches



Table 4.22, iain effects of cultivar, nitrocgen level and plant population on the number of

fruiting branches of cotton m = at Samaru.
1979 1900 1501

Treatment ? 11 15 7 11 15 7 11 15 (UAS)
Cultivar
Samaru 71 105 24.7 3e.0 20.3 43,7 61.5 M5 B5e2 61.2
Supe> okra 12,5 52.6 53,3 5.1 63.4 50.1 23.5 B1e8 91.7
SED h.—-u m.N mch— Deb Tels P.Q 2e5 N.m u.m 4,0
LSD nmumacmu NS, 13.0 17.3 15.0 95 N.S: 51 MNede 9.6
Nitrogen level mxm.:miau

4] 09 24,2 201 24,2 LE.6 62.9 5s7 L5.h LV,

L0 13,7 3C.0 L L 41.5 501 63.1 18.9 E6e6 77.C

0o 19.2 304 364 L34 S6.4 56,5 21,6 54,2 071
120 204 61,9 66a7 36.2 53.1 57,1 21.9 56.5 00.€E
SED (+) Ce De2 12.0 106 Ee7 3.5 3.6 Le5 6.0
LSD Amlncamv N.S. 10.5 24,3 NeSe N.Se N.S. 7:2 NeDs 137
Plant pooulation €000 smlaV

50 7e9 103 11:3 Be2 1646 220 55 37.L L5.4
1C0 15.1 4541 43,9 26.6 47.1 fieD M0 456 LE.E
150 24,0 6045 70.7 55.4 LG 4 53.1 15.4 55.1 9245
200 NIL NIL NIL 45,2 62,0 011 231 593 L
25t . NIL NIL NIL L6.1 97.2 07.£ 32,2 G5e3 0Ce1
SED (+) 12,5 12,9 16,0 140 94 L.G 5e0) Ge3 Gelt
_lmo ﬁm“U.UMV Z-w. um.ﬁ :m..ﬂ Uh..N N A.q AJIU ;—d.m -—r.m Ndi.ﬂ




Table 4,23, licin effects of cultivar, nitrogen level end plant population on the number of

fruiting branches of cotton m

ot Mokwa.

, 1979 1900 1901
Treatment 7 1 15 7 11 15 7 1 15 (UAS)
Cultivar
Samaru 71 24,5 34.3 57.6 203 29.3 51.0 33.6 SG.k 73.7
Super okro 59.0 62.2 62459 54,7 557 53.0 S04 (5.1 53.0
SED (+) 6.6 Cole Se2 5.0 7.6 2.9 2e2 3.0 3.5
LSD (P=0.05) 13.3 17.0 N.S. 1.7 153 N.S. Lob 77 7.
Nitrogen level (kg Umldw

0 14.4 291 11 26.6 25.1 De2 201 49,9 66e2

Lo 43,7 L0 500 LO.2 Leel LS.b 85.6 59,3 064

00 45,7 W00 60.C 40,7 52.1 55.5 L0.0 5960 00.6
120 61.2 65.1 70,7 L2.2 LE.6 5€.6 LG.6 73.5 94,1
SED (+) Ol 12.0 131 0e3 1060 Lol el Ded 5.0
LSD (pP=el5) 19,0 2643 26.b4 16.0 21.C N.S. Ee2 Jel 10.1
Plant populcticn (300 3nlav

50 - 12.7 2L .7 111 12.7 144 22.0 5246 LG.3

gc 503 65,3 77C 26.6 20.6 25.5 302 67 675
150 63,1 6647 707 60.2 614 67.0 45,1 7.0 73.6
200 NIL NIL NIL 54,0 559 4.6 L0 (72 {Ge2
250 NIL NIL NIL 50«5 53.C 75.0 57.4 520 1240
SED nHu 13.2 7.3 10.3 1.6 151 57 L3 y 7.0
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of cotton os compared with the controle.

Plant populotion hod o significant effect on the number

of Truiting brenches at both locetions (Tables 4,22 and 4,23).
In 1979,nt Samaru, the number of fruiting bronches at 11 ond
15 weeks after scwing increased with nlant populction, In
1900, increased plant populaticn significontly incressed the
number of fruiting branches ot seven, 11 and 15 weeks ofter
sowing at Samoru. A similor effect wos observed in 1901 (Table
L,22), At Mokwan, plant population at 100,000 and 150,000
plants ha™ hed higher number of fruiting hranches than 50,700

1

plants ho” ' in 1979, while in 1900 and 1501, significoent

increase in the number of fruiting branches occurred with plont

1

population of 150,000 plants ha” and obove (Toble 4.23),

Interaoction between cultivar ond ploant population woe
significont on the number of fruiting bronches of the two
cotton cultivars nt scven and 11 weeks ofter cowing in 1979 and
1901 ot Somaru, and ot seven weeks after sowing ot Hokwe during
the 1901 secason, In 1979 at Samaru, 157,000 plonts ha™ 1 ‘
resulted in significontly higher number of fruiting branches
at 11 weeks after sowing then 5C,00 plonts hu"1 in bnth
cultivars of cotton. The hiphest number of fruiting branchas
was obtained with'Super okrd ot a population of 150,000
plants hn'1. However, in 1901, the numbocr of Frulting branches
ot sceven weeks after sowing wos significantly higher at

250,000 plents ha™! and 150,000 plonts ha™' nnd nbove for
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cultivars Samaru 71 ond Super okre, rospectively ns comprred

with 5C,000 plants ha'1. At 11 wecks nfter sowing, both

cultivores had higher number of fruiting bronches ot 150,000

L and sbove thon at 501,000 nlonts hn'1 with 'Supor

1

plonts ha~
okra' oxhibiting the highcst number at 150,707 plants ha”
and above. In 1901 at Mokwe, bhoth cultivars had

significantly higher number of fruiting Lronches at scven

1

weeks after sowing and 1GC,0CN plants ho” ' and above thon et

50,000 plants hu'1. The highest number of fruiting branches
wes mbtnin?d with 'Sgper ckra' ot 250,000 plants ha'1

(Table h.ih).

The interaction between N and plant populotion was
significant on the number of fruiting branches 2t 11 weoks
nftor sowing in 1SC0 and seven wecks aftor scwing in 1901 ot
Mokwa (Teble 4.25), At 11 wecks ~fter sowing and 150,000 plants
ha™) increased N level resulted in significoant increase in
thc number of fruiting branchese At both 150,000 and 250,000
plants hn"1 significant responsc was observed at 00 kg N hn'1.
At scven weeke ofter sowing in 1901, and at 100,000 ploanto
ha™1 and obove inereased nitrogen lovel ypto L0 kg N ha™
resulted in significont incrense in the number of fruiting

branches (Table 4.25).

Lo2.2 Number of shed bolls

'Super okra' oxhibited a significantly higher boll

shedding ot 13 weeks ofter sowing thon 'Semcru 71' in 19070 ond
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Table 4,24, Interaction between cultivar and plant population on the
number of fruiting branches of cotton at Samaru and lokwoe

— 11 WAS, Someruy 7 WAS, Samoru 11 WAS, Semeru 7 WAS, lokwa
" 1979 1901 1901 9o

pupulntign 'Samaru  'Super 'Somoru ‘'Super ‘'Someru  'Super !Scmoru  'Super
(D00 ha ') 71! okra! 7! okra! 74°¢ ckra! Al okra'

50 3641 674 1342 16,0 35.1 L6eD 19,9 25,9
100 56.5 (941 2044 2243 5943 6249 30 2663
150 07.6 11447 109 30.7 00,1 130.0 34,0 55.7
200 NIL NIL 210 L3.7 907 143,.0 4040 53.0
250 NIL NIL 3.0 53,3 101.,5 146.9 L2.5 72,2
SED (4) 2044 5.7 105 ka9
LSD (p=0.05) k1.0 11.5 21.1 9.0

Table 4.25. Interoction between nitrogen and plont population on the
number of fruiting branches of coctton 2t Mokwo.

Flant 11 WAS, 1900 7 WAS, 1901
populotion Nitrogen lovel (kg ha™ 1) Nitrogen level (ko ha™ )
(305 ha™") 0 40 0 120 0 4 00 120
50 55,7 76.3 703 LO.5 10,5 22,3 24,5 26,4
100 677 9047 96.6 110,9 22,3 377 51,6 W40
150 52,3 722 12L.1 145,95 Je5  2Ue7 56,9 43,2
200 138.5 184,00 172.3 154.3 33.6 51,6 42,2 52,3
250 91,7 100.5 156.,7 103.1 36,5 60,6 66,5 59,5
SED () 24,3 740

LSD (p=0,05) L0W0 14,1
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1901 a2t Somoru ond Mokwa (Table 4,26).

The applicntion of nitrogen significently increascc tho

number nf shed bolls, except in 1507 at Somoru (Table 4.25).

Blont density beyond 50,000 plonts ha'1 consistently
increased the number of shed bolls oxcopt in the 1900 scason
at Mokwa (Table 4.,26), In the 1500 scoson 2t Samaru the
number of boll shed increesed uptho 257,000 plants ha'1
whereas in 1901 ot Samoru, the response wos observed upto

150,000 plants hn'1. However at Mokwo, increased boll

1

shedding wos observed upta 100,000 end 150,000 plants ha™ ',

respectively in 1979 and 1901,

The interaction between cultivar ond nitrogen on boll
shedding was significant ot Mokwo in 1975 (Toble 4.27).
Without nitrogen application, 'Samaru 71 shed a significontly
higher number of bolls than 'Super okra', However, the number
of shed bolls were comparable in bDoth cultivars with

applicetion of nitrogen.

The interaction betwecen nitronen ant plant populntion
wos significont on boll shediing nt Mokwn in 1979, At 50,000
plants ha™) increase in the levels of nitrogen was not
significant on the number of .shed hclls, However, ot
incrensed plont populntion of 10C,000 plonts hn'1, 120 kg N

hn'1 resulted in significant increase in the number of shed

bolls, while =t 150,000 plants ha'1 all the N levels incrensord
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Table L.26, Main effects of culfiuar, nitrroen and plent

population on the number of shod bolls of cotteon

m—2 at Somary ant Mokuwoe

Trootment Samaru - Mokuws

1900 Aogd 1979 19a0 1901
Cultivar | o
Samaru 71 B LB 7,9 7.5 7. 2.0
Super okra B 156 17,0 Tk 06 741
SED (+) - © DeD D46 Sab 0.0 N5
LSD (p=Ce05) 46 12 NeS. 1.6 09

Nitrogen level (Eg_ha-1)

s | L DD MM.b 5.8 5,8 3.4
4] - U1 13.2 0 7. 940 5ef
oo R | 940 134k 0.2 0468 5.0

120 | . 1161 12.59  Cobt 746 545
SED () T 11 0.8 a6 1.1 46
LGD (p=0.05) C NWS. 0 1.3 2.2 1.3
Plant_populotion (50D ha-1)

50 o | 5¢3 6.0 40 M2 2.0
100 | 0.0 12,9 Bk 741 4,0
150 N 11,7  14e5 942 7e3  Get
200 : 10.0 15,3 NIL T3 546
250 o B 15,0 14,0 . NIL 73 el
SED (#) S5 3 N8 1.5 0D

LD (p=C.05) ' 3.5 3a0 242 NaSe 10
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Toble 4.27. Interaction between cultivor and nitrogen on

the number of ghed bolls of cotton m'z ot

Mokwa in 1979,

Nitrogen Cultivar
level A ‘Somaru 71" 'Sunor okra'
Lkg ha )

0

7.0 40

L 75 7 b

00 77 De?7
120 o0 Da7
SED (+) 1e9
LEN (p="a05) 1.0

the number of ghed bolls (Totle 4,20), In all the N treotments,
plant populaticn of 100,000 and 1SU,RTS nlants ha-1 had more

shed boll thwm 532,00C plants ha'1.

The interanction between cultivor and plant population
was significant on the number nf shed holle at Samaru in 190)
(Yable 4,29). it 211 the plant populations YSuper okra!
shod more bolls than 'Samoru 71, In both cultivers, plont
population ot 150,00C plants hu—1 and above resulted in

grenter boll sherdding than 50,00C plants hn-1.

be2,3 Number of mature bolls per plant

The number of mature bnlls per plant was not



Toble 4e2C

Table L.29,

s
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Interaction between nitrogen ond plent

populaticn on koll shodding of cotton ot

Mnkwa in 1979.

NitTogen level Flant Fopulation (003 ha™ )
(kg he™ ) 50 100 150

0 hob 70 fials

40 b6 7/6 102

00 hal) 0eY 10,0
120 5 ut 1062 el
SED (4) 1,1
LSD (p=0;,05) 2.2

Interaction between cultivar ond plant

population on cotton boll shedding at Samaru

in 1900.

i"lant
populttion
g ha~ 1)

© Cultivar

1Samory 711

1Super okra!

50
100
150
200
250
SED (+)

LSD (p=0.05)

2ol
bo2
L0
be7

Ee3

1ot

2,0

a6
1.6
1046
15.3
23,0
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significantly affected by cultivor ot Gomaru (Table b.3G).
However, 'Super rkre' recorded significontly higher number of
mature bolle per plont thon 'Somoru 71 in 011 the trials

canducted at Mokwa (Tahle 4.31),

The application of nitrocgen significontly increassed the
numbor of moturc bolls per plant in 1900 and 1901 spasons at
Samoru apd during the 1979 seascon ot Mokwn ag compared with

ne . nitregen treatmont (Takle 4.30).

- Plant population beyond 50,000 plonts hu"1 significontly

ant! progressively reduced the number of matpre bolls rar Sland

at both locotions (Table &,.32).

The interacticn betweon cultivar and plont population on
the number of moture bolls per plont was significant ot
Samaru furing the 1901 scason (Tahle 4.31), thereby
imticrting that cultivor Somnru 71 tonded to oxcel cul tivar
Super ckra at 50,000 plants hu'1, althouch non-significnnt,
but ns the plant population increnascd 'Super okra' protiuced
slightly more mature bolls per plant thon "Samory 771, and
this was siynificant at 250,0CC plents ha'q. With 'Samaru 711
the number cf mature bolls per plant declined significantly
as plant population increosed. Such decline wos not
consistent with population in 'Super okeo', although 100,00
rlonts hm"1 and nbogve produced fewer moture holls than

50,7CC plants ha-1.

The interactlnn between nitrogen ond plant population on



Table 4,30. Main effects of cultivor, nitrugen ancd plang

populaticn on the numbur of mature holls por

nlant of cotton nt Samaru and fickwn,

Samary Mokwa
Trantwuns

1900 1801 1979 1950 1801
Caltivar
Bamnru 71 bhals | Lels, 2ab b (1
Super okra 5.2 ha3 6.0 3.0 5.0
SED (4) ol 023 0ol 0,2 a3
LSD (p=0.015) NeSe NuSe Call a5 Mab
Nitrooon lovel (ki ha™ 1)

0 3.0 3.5 Ll 2. b3
40 5.0 L7 57 2.0 50
on Sa3 L3 Ga.2 3.1 Lot

120) 5.0 Luk 5.7 2.5 L)
SED (4) 0.5  Dub 0.5  Gub Db
LSD (p=C.05) 1.0 o0 1u1a N.S.. NS,
Plent population (000 ha . :

53 De2 71 De3 5,0 D043
100 5.3 hell  he6 3,5 540
150 L,2 3.9 3.h 2.0 37
200 3.3 2.6 NIL 1.7 249
250 3.0 2.7 NIL 1.3 246
SED (i) 0,7 0, De De Neb
LSD (pa(1s05) 16 b 1.7 b 1.k
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Table 4,31, Interaction hotween cultivar and plant populrtion
an the numbier of moture holls of cotton ger plont

ot Samaru, 1901,

Flant Cultivor
population

(oo ha” ) Samaru 71 Super okTo
50 : Te5 647

100 | 541 | bofs
se - 346 | e
200 . 2,3 | 2.9
.253 o 1.0 . 1,5

gD &) - 0.6

LSD (p=N,05) | 1z

w e

the number of moture bolls per ploant was significant at'

Samaru during the 1901 season only (Table 40323, Nt 2 plont
population of 50,000 plants ha-1, nitrogen significantly and
linearly increcsed the number of mature bolls per plant upto.

-1 il
- 80 kg ha *y but ot 100,000 plants ha , the number of maturce

bolls per plont wos lncrenscid similorly by oll N levels. At
higher population densities (150,000 plants hn'1 and abnva)
 nitrogen fertilization did not affect the number of mnturc

bolls por plant.l

Q.E;h Bnli weight

The bell weight of 'Super okro' was conalstently
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Table 4.32. Interacticn between nitrogen 2nfd plant
populaticn on the number of moturc brells of

cutten per plant ot Samaru in 1201,

f"lont Nitrogen level (ko ha"1)
populotion

(000 ha'1) n 4C (48 120
S0 L7 6a? Dok Geb
100 3.0 5.9 %5 6.0
150 3als Le,3 ka1 3.7

200 246 3.1 240 240,

250 2¢9 3.4 2o 1.0

SED (4) (el

LSD (piml,05) 1.6

higher than that of 'Semaru 71' except nt Mokwa during 1901

seas~n (Tahle 4,.33).

The applicaticn of nmitrogen upte OO kg hn-1 significontly
increased tha boll wcight of cctteon nt Mokwua in 1900 ant 1901,
In 1900 GO kg ha~! rosulted in higher boll weight than no
nitroocn treatment, while in 1684, 00 ond 120 kg N hn-1
produced heavier bells thon ne nitrogen treatment

(Tf‘.!)lﬂ 16.33) -

Plont population from 50,700 to 250,°00 poonts hn"1

bad
no sionificant effect on the boll weight of cotton ot both

Samru and Mokwa (Table 4,.33).



Tohle 4,33,
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Moin effect cof cultiver, nitrogen level aond

plent population on average bnll weight (g)

of cotten at Mokwa and Samorue.

- Samaru Mokwao

[rentnont

1900 1981 1979 1902 1901
Cultivar
Samaru 71 3.1 3.1 3.2 3ol 2,0
Super nkro Le3 L1 LG 3.9 3]
SED (+) o3 Ued De3 0.2 el
LSD (p=0,05) De6 (a6 Neb (ol NeSe
Nitrogen level (kg ha™ )

0 3.0 3.1 3.4 345 2ol
L0 3e2 3.5 3.4 3.2 2.0
r 3.5 3.0 349 be6 3e7
Hecd 363 L0 3.0 3.b 3,2
£72 (2) Oelt Uols Dok e Je3
LE™ (p=0605) NeSe NoSe NoSe o6 Oebi

Minnt population (000 h0-1)

50 3.0 3.3 3.0 3.9 345
100 340 3e6 3.4 Lo 2.9
150 3.4 345 3.7 3.6 2,6
200 3.5 L0 NIL 3¢5 2.5
250 3.6 3.6 NIL 2.0 20
S20 (+) Ceb Ne6 Oeb Oe5 Oelt
LSD (p=0.05) NeSe NoSe NS, N5, (1S
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L,2,5 Harvest rotio

'Super okra' had a significontly higher harvest ratio

thrn 'Somaru 71! during the 1900 season (Tahle 4.35).

The harvest ratic of cotton wes significontly affected
by the opplication of nitrngen at Mokwa in 1900 and 1901
(Table 4,34), Where applicntion of 120 kg N ha'1 resul ted
in significant reduction in horvest rotio et Mokwo in 1900

and 1901,

Flant population at 250,000 plants hn"1 significontly
decreasct! the harvest rotic of cotton ot Mokwa during the

1960 seascn cnly,

The interaction between cultivar and nitrogen on
harvest rotio wes significant ot Mokwo in 1900 (Tnble 4.35),
With 'Samoru 71', the horvest rotio was significantly reduced
by the application of N at 00 and 120 kg hn'1, while no
difference due to N was cbserved with 'Guper ckra'e. However,
non=significant higher harvest ratios werc observed in "Super

okra' than 'Somaru 71' ot 0ll levels of nitrogen.
bo,2.,6 Earliness

Cultivar, nitrcgen and plont population effcctod the
varicus paramcters of carliness of cotton differentinlly ot

both Samoru and Mokuwoe
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Tabtilec 4,34, Moin effects of cultivar, nitrogen ond plont

ranuloticn on the haorvest rotic of cotten ot

Mrkwae

Trontment 1979 1500 1901
Cultiyer

Samaru 71 Cef1 k3 Jed1
Super okro De62 Nefils De31
SED (+) LeN3 Nel3 Telll
LSD (p=il405) N.S. DeM6 N.5.
Nitrogen level (kg o)

0 e65 (o556 Telih
(A B 1N Debls Melile
oC BebF (1e53 Jedd

120 DeM Tal2 e22
SED (#+) Dol B (el15
LSO (=i 4N5) N.5, D00 Ce11
flant population (OLC ha'1)

57 TGl o7 (o3l
100 Cef3 Ce6H 0e33
150 DeC 0eS0 G35
20n NIL Je€3 Dol
250 NIL Tl Ne 35
SED (#) Ne05 Ce06 0,07
LSD (p=01,05) N.be Telb N.Se
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Toble 4,35, Intocraction between cultivar and nitrogen on

cotton horvest rotic at Mokwa in 1500,

Nitrogen Cultivar

level

551_Dn-1) 'Samoru 71" 'Super okra
n B3 MNe6kL
L n-1 Je76

07 Colb 0.63

120 (431 , [le52

SED (+) [0

LSD (p=.05) Ce20

Number of doys toc 5C% flowering

s reflected in the number of ‘ays tn 50% flowering
YSuper okrn!' flowered eorlier than 'Semnru 71 in 1903 and

1001 ot Mokwe (Table 4,36),

fpplied nitrooen hod significant effict on the number of
days to 50% flowcring ot Mokwa in 1501 seascn nnlye. Nitrogen

1

oprlicntion ot 47 kg ha” significantly recreasce the number of

ctoys to 50% flowering ns compored! with 120 kg ha-1 (Table 4.3G).

Flant populaticn in the range tested had no significant
effect on the number of days tc 5% flowering of cotton ot

Mrkwa (Tohle 4.36),

The interaction Detween cultiver ancd plont populntion
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Table L,36. Main offects of cultivar, nitrogen and plant
pouulition on the number of days to 50%
flowering of ceotton at Mokwa.

5% Flowering

Treatment

1979 1900 1901
Cultivar
Samoruy 71 59.0 6241 €541
Super okra 55.4 6Ce1 62.7
SED (:) Ne3 Cel (a3
LSO (p=C.05) N.S. 1,7 3s6
Nitrogen level (kg ha™ ')

0 55.4 6241 Ghe3
L 59.5 63.5 63,4
(/8] 59,5 607 63.5

120 60,1 62,0 Ghe3
SED (:) Gele i Ce3
LSO (p=1,05) N.S. N.S. Neb
Flant population (C00 ha'1)

50 60e1 59.6 63.5
100 5C.4 61.4 6be()
150 953 61.3 630
200 NIL 613 630
250 NIL 61.0 6he3
SED (:) Ceb T8 Jelt

LSD (p=0,05) N.S. N.S. NeBa
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n ths nuabier of doys to 57% flowering, wns significant ot
Pokwn in 1979 (Toble 4,37). 'Super okrn' cxhibitod
signific-ntly fewcr “nys to 50% flowering 2t plont
poepulntion of 120,000 end 150,000 rlonts hn'1 than ot 50,007

plonts ht'1.

Numher of days to first boll oponing

hs reflecter in the number of ‘doys to first holl
unenince  'Ouper ckra' wes significontly carlicr thon
'Samcru 71" in 1900 end 1501 ot Hokwn. In both yoors, holls
of '"Surcr okra!' cpepetd nbrut four clnye earlicr thon thosc

of 'Sriru 71 (Tahle G4.30).

The numbor of oys from spwing t first bnll cpening
was significrntly affecte hy the 2r:lic tion of nitri.gen it
Fokwn in 9579, 1970 end 1501, In 1579, 120 kg N ha™
rusultz! in significent increrse in the number of days to
firct Lell cponing fs comporet with the nc nitrogen troitment
whilc &0 kg W hf‘."1 decreasced the number ofF doys in 1500,
Doth 0 nn! 1200 ka N ha-1 significnntly incrocoscrt the ndmbcr

of doys to first hell oroning in 1901 (Tolle 4,3C),

“1ant populaticn had significont offect on the numbor
cf ys tc first hcll opening in 1900 ot 1961 i'1ant
orulaticn at 200,000 andt 250,500 plonts ha™! significantly
incronscd! the number of deys by seven o' pine, reospectivaly

cempares with 50,000 flnnts ha™ (Table 64.30).
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Table 4,37, Intoerncticn hotween cultivar nnd plont
population on the numbor of doys to 50%

flowering ot FHokwe in 1579,

Flan%

Cultiver
pey wlontion
(°co ha™ ) 'Somrru 71° 'Super ckro!
50 5C.6 6066
107 59.9 509
SED (#) O3
LSD (p=i1eN5) 140

Henn moturity dote

The meon moturity date (MMD) wos significontly
earlicr in plonts of 'Super ckra' thon thasc of ‘Somaru 71°
in 1000 ond 1901 ot Soamoru and in 1979 and 1901 at Mokwa,
In all 5o yones 'Super okea' exhibitod om corlier moturity

(nbout Fivoe d'ays) than '"Somaru 71' (Table 4,35),

Nitrooon applicotion significantly affectod carliness
in 1907 ~% Somnru ond in 1900 ot Mokwo, While 120 kg N ha'1
recucerd the MMD ot Somaru in 1901, 4t increassced MMD at tiokue

in 1900 (Tahle L.39).

Mean moturity daote wos significantly affocted by nlant

populetion in the 1901 scoson at both locotions (ToLle 4,39).
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Tablo 4,30, Main cffects of cultivar, nitreoren and lant
- porulaticn on the number of dhoye frem sowing
tr fPirst holl opendino ot Mokwaa '

Trontment ' 1979 1800 1901
Cultivarp L

Somaru 71 o 106.3 106 17,3
Super vkra o | S (L ¢ 1042 113.3
SED () | Ga5 1.6 . 0u6
LSD (jm=(1,05) _. . NuSs 342 - 1,2
Nifrngcn lovel (kg hﬂ-q)

0 - 10544 179, 3 16,3
“ : | S 1049 03,7 1125
o . | 10641 10642 11642

120 R 075 1066 11043
SED (+) 047 2,2 Dol
LSO (p=(i,.{15) . 1.5 bl 1.6
Tlont populotion (ONU hﬂ-i)

50 ' - 13440 10240 114,43
100 10640 10343 114,42
150, | 107.1 103.4 11343
200 NiL 110142 116u0
250 NIL 11243 117.6
SED (+) ' 1400 3.1 141

LE'D (Ijﬂf.}.r:S) N.st 7.2 2.5
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Tahle 4,35,

ti2in effect of cultivar, nitrogen ond plant
of cotton ot Samaru ond lokwa.

opulction on the meon moiurity dote

Mokwo
Trcotment
1800 1921 1979 1900 1901

Cultivaor
Samaru 71 163,54 1265 13%.6 1362 159,.5
Supcr ok 130.0 123.0 134,95 13G.3 1544
SED ﬂ+v Cel Arw ﬂtr A.U A!d
rmo Amnl..me dtm N.m I_On\.. _....'_MO Nlu
Nitrosen luvel axh.:ulAu

o 140,.3 12C.2 135.6 131.4 157.0
4L 140, 124G 135.3 132,7 157.0
00 142.1 125,2 136.1 137.0 155.6
120 141.1 121,95 136,C 1463, 150,.2
SED n+u Aoa Abﬁ HO% A.ﬂ nm
rwo Amnn.. - va Zlm_t U.q Etm - U'l ztm,u.-
Plent populstinn (OCC runau

50 142.1 107.0 134,95 135.4 153.4
ac 139,3 120.6 136.0 133.9 154.3
15C 140, 130.°5 13C.¢ 1403 157.7
48 JPA.Q Auuﬂu Z_H_l ;—UN.\. Amm..lﬂf
SED (4) 1.5 2.6 0ul 2,7 2,2
_l8 AUI,... mv zlw. m.” ZOml ".hlml mlﬂ




Maturity was dolayed by 13 days ot Gomare ono five days at
Mokwo betwwen 50,000 and 150,000 plants hn"1. Thiere was

mnn.cffact ~f inereased plont population Beyontt 150,000 on (8D,

Productinn rote index

The prnductiun rete index of 'Suﬁcr ckro' wos
significantly higher than that of 'Samaru 71 ruring the 1901
seasgn, brth ot 9nmaru ond Mokwo (Toble 4.4(0).  YSuper okro!
prioduced 13.1 and 10,2 kg ha™ ) dny"1 of sued cotton as

crmpared with 10,2 and 7,0 ko ha"1 uny"1 from 'Samoru 74

durin. thc 1901 scason ot Somoru and Mrkwa, respectively.

Applicd nitrocen bad o sionificant of foot on tho
nrodductinn rote index of cottop during the 1901 seasrn ot
Samaru, ond during the 1979 and 1901 seascno 2t Mokwn
(Table 4340). At Semaru in 1507 ant ot Meokwa in 1979, o0ll
N levels similorly incronsor producticn roate index ne
cempared with ne nitronen treatment, whilc in 1901 at Mokws,
only &0 ons 80 ki3 N ha™ 1 nignificnntly incroosed the

procuctinn ratc index (Tohle 4.40).

Hlant population hod sinnificont offoct on prodouction
rate index in 1900 ond 1901 0t Snmaru, one in 1079 ane 1901 ot
Mokwa (Tolile &4.40), Ot Mokwa, produeticon rote index decrorand
with populoation increase urtee 200,060 lants ha'1, whilc 2t

Samoru in 1500, plont population of 153,000 plants ha—1

Anel
aobove similorly resultod in significont incrensc in

praduction rate index (Table 4.40),
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Tahle b.hil, Main offocts of cultivar, nitrogen ond plont
populaticn on the productirn rate index of

cotteon ot Sgmoru 2! Mokwo.

Treotment Bomoru Mnkwg

1500 1501 1979 1900 190
Cultivar _
Samory 71 | . 136 10 757 65 740
Super ckra . 3.8 1301 747 7.6 10,2
SED (4) | ; D02 2 041 43 Gl
LSD (p=0.05) : | NeSe Dob N.S. N.G. o2
Mitrooen lovel (kg_ha'1) _

o R T 13,7 340 BeB 5.0 04
Ry : L3 1200 70 646 0a9
aa  o | .z,.._; . ' 13,2 13,2  [a7 6.0  Ge3

120 S 1303 122 Ga) 0uD Bl
SED (+) C 03 D3 D2 1.8 0.2
LSD (peCl05) . - © M.Se” Teb  Jebi NuS. Nk
i'lant populztion (GCO o™y

Lso ._'- 12,2 1Ma6  0o2  7e0 1040
100 . . 13.46 12,6 7.7 7.7 9.4
450 -, ' 13.9 11,9 7.2 5.7 8.0
b=+ 13,0 104k NIL 9,2 7.5
250 | 13.7 115 NIL 5.7 746
SED (#) - o L Oeb Teb 05,3 2,7 .3

LEID (l,']=n.n'5) n.g n.g O.n N-S. :}.7
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The intcrocticn between cultivar ond plont population
on peoduction ratc index wos significont ot Mokwo in 1979
(Table 4.41). The highest production ratc incdex of 3.4
wne recorced ot 50,000 plants ha'1 by 'Somoru 71'. In this
cultivar, porulations of 10C,00C ant 150,00C plonts hn'1
resulted in significantly lower producticn rote index thon

5(,0CC plonts ha™ 1,

Percentnge of first picking to totol sced cotton yicld

1Super nkrn' yieclded o higher percentage of sced cntton

at first picking than 'Samaru 71' ot Somoru and Mckwne

Application of 4G kg N ho™

increased percentage of seed
cotten yicld ot first picking (Fig. €) while incressed plont
nopulation decrenscd the perccntojo rf sced cotton yicld nt

first picking nt hoth loeotions (Fige 7).
4.3 Yield

be3.1 S5ced cotten yicld

1Super okra' significantly nutyiclded 'Samaru 71% by
37% nt Somoru in 1581 ond by 35 and 40% ot Mokwo in 1200 ond
1901 nrowing senscns, respectively (Table 4.42), On the
hosis of pooled nnelysis, 'Super ckra' cutyiclded 'Samoru 71
by 27% (Table 4.43). No seced cotton yield was recorded at

Samoru in 1979 becouse the experiment foiled,

Sced cotton yicld wos significantly offected by
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Tablc b.61. Interncticn betwcen cultivar and [ lant
population on the production rate index of

cctten ot Mkwa in 1979,

i'lant

Cultivor
ropulaticon
gon hn'1) 'Samaru 71! ‘Super nkra!
50 3.4 2.9
SED (#) Ne2
LSD ([\-:,.ﬂ'j) Gl

nitrojen application 2t both leoentiins (Tobles G.42 and L4,43),
In ©ll eaoscs the apiglicotion of nitrogen inercasc: scer! cotton
vicld significantly ns compared with the no nitrogen treotment

(Fie, 0 ~nd 9),

“1=2nt populntion significontly nffectued see!! cotton yicld
nt Scmaru rfuring the 1900 senson on! 1% Mokws during the 1979

and 19C1 scasons (Table 4é42), Tlont populaticn above 53,70

plants ™

hn'1 at Samaru in 1500, Cn the contrnry increased plnnt

hnd higher seced ceotton yicld than 50,000 plonts

populotion above 50,000 plonts hn"1 resulted! in decrence in
the sced cotton yicld ot Mokwa, nlthouch thore wos no
significant difforence between 5C,000 andt 170,000 plonts o™
in terms of scod ectton yicld except during the 1979 scason

(Figs. 10 and 11),
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Table bLebZe

tein offects of cultivar,

nitrogen ond plant popu

1ation on se

od cotton yield (k3 ho

Mokwo

Treotment 1900 1904 1979 1500 1901
Cultivor
Samaru 71 1,460.0 1,1000 95640 75240 1,004.0
Supcr okro \—.P-.wQOD s_omNUOD ;—qDNN.B 1 -JAQOM 1 -mﬂ“.ﬂ.ﬂ
SED (#) L2.5 90.0 54e0 Elheol 640
LSD ﬁmurummu NeSe 10245 N.Se 129, 130.2
Nitrocn Mkmmw (k3 zuwww

0 1,005.0 1,165.C 6030 6504 1,190,0

(g 1,642.0 1,5300 1,052.0 07463 1,431.0
120 1,6090 193760 1,112.0 9330 1,272.0
LSD (P=0e05) 120.6 25041 155.0 10be3 106443
i"lant posulotion (OOC :oJHH

mﬂu J‘NSOD ._—-NSA..” A-ADNCG ‘,_J.\Uf\u.lﬂu A.mﬁO@.D

ao 1,436.0 1,470C 1,001.0 1,400 1,409.0
150 1,495.0 1,550.C 0b3.0 74547 1,245.0
200 1453540 1,307.0 NIL 97340 1,202.C
250 1,506.0 1,405.0 NIL 77540 1,216.C
SED () 113.0 1900 70 b 1310 191.6
LSD (F="e75) 26245 NeSe 1011 NeSe 441.2
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Tatle Wek3. Moin effects of cultivor, nitrogen and plont

populnticon, yeor and 1-cnticn on geed cotton

yiclde
Secd cotton
) LSD (pm0e05) SED(E)
Treotment viulﬁ ko ho -
Cultivar
Samoru 71 1124 74,7
Super 0kro 1426 140.7

Nitrogen level (ko hntll

0 990
L0 1370
a0 1433
120 1297 212.5 1164C

Plont nopulotion (COC ha-1)

b 50 1250
100 1341
150 1263
200 1274 N.Se 145.5
250) 1246 '
yeor
1900 1174
1901 1376 140,7 747
Location
Samaru 1435 14047

Mokwo 1116 767
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On thz bosis of the pooled anclysis, there w's no
significant response to increascs? Clont propulation within the
limits tostod (Tnhla 4,63). However, the year nnd loeation
he! significant cffccts on scer ectton yviclde Soed cotton
yicld during the 1901 scason was 2ignificantly highor thon
thot of 1900. Similnrly, scud cotton yicld ot Samaru wos

significantly higher thon thot of Mokwn (Toblo 4,43),

The interaction between cultivor and plent populeticn
on scet! cotton yield wos sionificnant ot Mekwo during the 1979
scoson (Table b.4L), With 'Samoru 71' scod cotton yield wns
significantly roduced with inecreaszd f1ant populcotion bhoyend
503,00C rlonts hn"1. However, with 'Supcer ckrn' there wos mo
significont difference in scoed cotton yicld at the three
populotion levels.e At 50,000 plonts hm'1, 'Somaru 71!

nutyiclied *‘Super okrnf,

The intcraction hetween nitrooen an? Plant popuintion wns
significant on sce? cotton yicld at Somoru Zuring the 1000
scnson (Table L.45), Sced cotten yicl! was incrtoscd by
incroenscid B lovels upto 40 kg N hu"1 ot noll the populotion
levels, The highest seed cctton yicld was chtained ot

L kg N hn'1 and 20G,C00 plants hn"1.

Lhe3.2 Lint yicld

Lint yicld fecllowed the smme trond as sced cotton yiuld,

The supericrity of 'Supcr ckra' nver 'Samoru 71' wos agoin



119

Table G,bbk, Interoction Lotween cultivor ond plont

Poulntinn on seed cotton yicld ot Mokwa in 1579,

) Cultivar

population

o ha'1) Somoru 71! 'Supor okral
50 1,200 0 1,077
100 916,00 1,006
150 704,00 901

SED (+) 94,9

LSD (p=Ce05) 1907

Tahle L45. Interaction between nitrogen and plont populnticn
rn scaed cotton yield <t Somoru in 190C,

Plant Nitr jcn lovel (kg'hu-1)
populntion
(oo hm'1) 0 &0 oc 120
50 1,0600 1,352,0 1,353.0 15,2690
100 997.C 1,614,.0 1,507.0 1,627,0
150 1,024,0 1,573.C 1,66C,0 1,717,0
2C0 S63.0 1,05€,0 1,692.,0 1,627,0
250 971.0 1,013.0 1975240 1,007:0
SED (:) 136.6

LSD (p=Ne05) 271.0
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recorded at the twe locations during the threc grocuwing scnsons

(Toble 4,46).

The application of 40 kg N ha™' ot Somoru resulted in lint

vield increnses of 64 and 27% 28 compored with no nitrogun
treatment during the 190C and 1501 seascns, respectively,

At Mokwn, increascs of 45%, 34.,5% and 27% in 1lint yicld in
1979, 1900 and 1501, respectively were rocorded with 40 kg
N ho™ comoored with no nitrrgen trentment ot Mokwo

(Table LM46)e. At Doth sites N levels did not differ
significantly in their offect on lint yicl? olthough a lint
yicld incrensc aof 50% over the contrel was receor:icd ot Mokwa

with 60 kg N ha™ 1.

Plant populotion hod o significont effect on lint yicld
at Samoru in 1000, and nl1l the threc sensons at Mokwae
S5ionificant yicld increoses of 229 oncd 269 were obtainced with
populations of 200,000 and' 250,000 plants hu"1 aver 55,1700
plonts ha™' at Semaru in 1900 (Table 4.46), There werc 1055
ond 17 cecrenses in lint yield in the 1979 and 1901 sensons,
respectively between S5C,00C and 100,000 plants ha‘1 at Mokun
ond deocreases of 274, 16% ond 27 were reerrded hotween 50,000
ond 150,000 plonts o™} during the 1579, 1900 and 1901

scnsong, respectively (Table L.bL6),

The interoction betwecn cultivor ond! nlont popul2tion on
1lint yicld wos significont ot Mrkwa during the 15979 scnsnn,

The 1int yicld of 'Soemoru 71" wes significently reduccd ot
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Tablc LekCe

yinin aoffects of cul tivar, nitrogen and plant p
cstten ot Somoru and Mokuwde

opulation on

1int yicld of

N Samary Mok
Treatmont — e
1SCC 1501 1679 1503 1501

Cultivor
Samaru 77 579 LCr 336 225 302
Supur ke 502 €53 361 305 553
560 (+) 15.4 354 13.3 NeD 1665
L3 nmn;.pmu NeSe 715 N.S. 17.1 302
Nitrc-en l.vcl (K9 :ulmw

0 359 L7 254 155 L33

L 654 595 360 262 510

Qc £15 ebLs L737 324 537
120 €52 567 365 275 L22
QED nwu 22.C S5Ce6 1940 12.1 235
Flant populntion (00 ha” )

50 506 470 411 26€ &9
100 560 610 339 312 473
150 5C0 £11 299 224 425
2G0 617 572 NIL 291 LE3
250 620 S50k NIL 232 L1,
SED ﬁnv 3.4 72.3 27.1 173 3365
L3O ﬁ".“ .mv QNOW N.5. .ﬂmiu :.J..u 3‘-‘
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ropulation levels of 100,000 and 150,000 plants ha™ ' as
compered with 50,000 plants ha"1, wnile that nf 'Super okra!
wes no signiTlcontly affected by increrse in plent population.
"Smuru 71" recorded a higher but non-significent lint yield

only at the 50,000 plants ha™! (Table 4.67),

Table 4.,47. Interoction between cultivar and plant
poepulation on lint yigld of cotton at
MD klalf'l 1|'| 1 g?g -

Plant

population Cultivar

(000 ha"1) '"Samepu 71" 'Super gkra®
50 L36 105

0 303 374

150 276 323

SED (:) 36.3

LSD (p=13,0'5) 73.0

be3,3 Numher of seeds per boll

Tha number of seets per boll wes significantly affected
by N levels only at Mckwo during the three seasons. During
the three seasons aspplication of N at 00 and 120 kg hn"1

resulted in more secd per boll than no nitrngen treotment

(Tﬂble Q.hﬂ) -
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Table 4eo40. Mrin offcets of cultivar, nitrecen and (lant

populaticn on the numbor of seeds per boll ot

Mokwoe
Trootment 1975 197°C 1901
Cultivor
Semoru 71 2C.0 2l 1 31.2
Super okro 29,1 255 3140
SED (#) Ue7 Ce7 ol
LSO (p=i405) N.S. MeSa NeSe
Nitrooen level (ko ha'1)

D 26,6 2646 361
L1 200k 2044 3.3
00 366 29,7 32,0

120 30 36 324G
5ED (+) 1.C 1.0 Ceb
LSD (p=0,05) 2.7 2.0 1.2
Mant population (COC ha"1)

3 20,7 29.2 3246
10C 20047 29,0 3.4
15C 29.3 29,2 31.2
200 NIL Dalt 3.6
250 NIL 2043 30,7
SED (+) 1.4 1.4 Ne0
LSD (p=(,.05) N.5. N.S. NeSe
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LG Quolity

ba.4.1 Ginninc percocntage

Ginning percentoge wos not significently nffocted
hy cultivor ot the twe locaticns cver the threoe-year

reric” (Tnhle 4,49),

Nitrogen applicaticn hod no sicnificant etffect on the
oinning percentage of cotton ot Somoru (Tollle 4449).  Howocver,
the applicaticn of 40 kg N ho™' end nhove si-nificantly
decrensed the ginning percentage of cotton ot Mokws during

the 197C ond 1900 sensins (Tahlc LG 49).

Clant populations in the range of 50,000 to 250,0CC
rlanta ha~1 had ne significont effcet ~n the ainning
percentooc uf coctton nt Somorue In controst, incressed [lont
population w#2  150,0C0 plonts ha-1 sionificnntly decrcnscd
th: ginning percentoge of cotton during the 190C seaccon ot

Mokwa (Table bGJLC),

The intercction botween cultiver and nitrogen lovel wes
significont ot Somcru during the 1000 secson.  The .
tifference botween the 2inning percontoge for both cultivors
was significont nt no nitrocen and 00 kg N hn-1 truntments

(Tahlc 4.50).
boL,2 Lint indox

The 1int index was not significantly effectodd by
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Table bLe4Je Foin offecte of cultivor, nitrcgen and rlont pojulation ©n sinning ngrcontage

cf cctton ot samary 2n’t MoKuwae

Treaotmant Samary Hokuo

1500 1901 1975 irige ot
Cultivar
Someru 71 35 .h 1.1 34,2 327 353
Su;jcr okr 39,9 Le2 35.5 b 344
3e0 (+) Ge80 C«80 D0 1. 14 .24
LSO (F=7e-5) NeSe NeDe N.3. Meae NeDe
Nitr-ogen lovel (K ha™ )

G 307 L1.1 371 37 2 3he5S
L 3940 39.2 25 .0 3hed 35.6
_U“ lm —.A.A U—.—l;— UUI& UmOA

120 LO.5 41,2 33.1 Xled 33.2
SED AHV 0e97 Ce05 1.2 153 1e0h
—Imo ﬁﬂu“.&.%—@y z-ml z.wo Nl.m U'u Zomc
rlant Lopul=tion (0C0 :ol.ﬁlv.

50 Ll .2 39.0 34,0 b6 3he5
co 3945 41,3 3L,2 36.7 33.5
15C 30.0 3S.3 35.7 34,5 34,0
250 o De2 L1.2 NIL 3.7 3O
25C 39.6 L1.7 NIL 253 33.7
SED nnu 1.36 1.22 1.74 2.2C 2.50
—ImU -\.“.r......_m.v zim. ZOWQ ZCM-H. mlu z.ml
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Table 4,5C, Interaction between cultivor on! nitrngen on

ginning nercentone of crttin at Somaru in 1905,

Nitrnoen level Cultivor
(k3 ha™ 1y 'Samcry 71 'Super okra!
0 3042 41,3
40 Le2 35.5
- “Get 3740
120 35,1 B
%0 1) 1.4
LSD (p=1,05) 2.9

cultivar nt Samnru (Table 6,51) although the 1lint indox of
' Super okrt* was hijher than thot of 5«71 in 1900 ond

1901, However, ot Mokwn, lint inflox nf 'Super ckra' was

significontly higher thon thot of 'Semcru 71 during 1979

ond 1900 sensuns (Tohle 6.51).

The appliention of nitragen had signlﬁicnnt effect
on 1int index ot Somoru but it si_nificontly increased lint

index “luring the 1900 scoson at Moekwe (Table 4.51),

Increascd [1nnt population above 53,000 plants hu-1

hod nc significant cffect cn 1int index nt Semaru but it
significnntly decreoscd lint index in 1900 scnarn ot Mukwe

(Table 4.51),
Lebo.3 Scod inrex

The secer! index nf 'SGuper ckra' was significantly
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Table 4.51. Moin effcct of cultivor,
Somoru ond Mokuwoe

nitrogen and plont populotion on 1int incox ot

Samaru Mokwa
Troatment
1501 1975 19C0 1c01
Cultivar
Samaru 71 63 4.5 3.5 51
Suner ckro Gef 51 S5e7 beD
—Iwo ﬁm" ..Mwmu z.w. r..“.m A.a ﬂ._.lm.‘-.
Nitrcgeon lovel (kg :uldw
o Gel 52 S5e3 Lol

L0 GeJ LS Le2 5.1

0o Eed 4.6 5«6 5l
JNU J.hv rlm u.ﬁ—. —.—lm
S€ED Auu 306 (e35 APY 3] Neh7
rwo ﬁj“ .l.“mv Zow. 2.w. A.P .'..tm.
Plant proulcticn (00C ho™)

50 a2 5.0 De2 52
100 a2 4.0 3.3 LeS
150 Ge5 b6 4,5 4.0
250 5.0 NIL 20 Lol
SED ﬁ.......u 540 . ) 090 Je Ok
—lmo ﬁ.ﬂ.aunm.,..lmu Zimt Z.mo NON\M ﬂ,_"lm.
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highcr thon thot of 'Samcru 71 cxcepst in 1901 senson ot

Mokwa (Toble 4.52),

Sced incex was not significantly affccted by nitrogen

fertilizaticn a2t Somru and Mokwe (Trkle 4.52).

fflnnt populaticn in the range nf 50,000 and 250,000
rlonts hn'1 had nc sionificont effcct on thoe sced index of
cotton ot Somoru whilc plant populotion greater than 50,7000
plants hn'1 significontly decreasc the sced index of cotion

at Mokwa (Tahle 4.52).

b4 Micronuire volug

There was ne significont differonce heotweeon the tue
crtton cultivars in terms of the micrecnoire voluc of the lint

(Tnble 4.53),

The oppliceticn of nitrecen progrossively and
significontly recrensed the microncire vrlue of cotton lint

at Mrkwa (Tokle 4,53).

Plrnt ropulation in the roanje of 50,000 and €0 155,7C0
ulonts hn'1 hot! no significont effect ©n micronnire volue of
the cntton 14at ot Mokwa (Tablc 4,53), although increnscd

plant population uptg 150,000 plants ha™ 1 gave lower valuiSe

L.4,5 Dundlc strennth

Cultivar and nitrrcon opplicotion had no significant

effeet on bundle strencth (Table 4.53),
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Table 4,52 loin effects cof cultivar, nitrogen and rlant population on seet index of
cctton ot Semaru and Mokwoe

Somaru Mokwo
Treatment
1500 1901 1979 18ca
Cultivar
mD_._.«mu_ﬂ: QJ Orl: mlmlsw }rl_] A._WIN _14"L..'N
Supor ok Sleb 073 02.5 1176 X5
SED (+) 1.93 2.1C Ce7b Tell
LSD (p=3.25) 3.5 b4 157 146
Nitrcoen lovel nxp.:mldv
_r!. G-N.mu Omiu ,!..M.r AAU!N_ -l
00 9943 52.C 00e 111.2 02
120 90.0C SGa.0 9.3 12,5 D03
SED nwu 2s? 3.55 1.06 103
—omﬂw ﬂhu\...uv z_lmc z.mt Zlmo 2-,‘.4_—0
Plan’ peoplotion (307 o™
m*’ Sim nL.Nuﬂ UN.A J\-\kp v GNOU
\—”..... QQOu mmam r_-.__l..q -ﬂ..Jﬂnm wm.lﬂ\
Ur] _.L.._m.h. .Umnr }.UOWJ ‘_Jn\lm“. \nN
GC 95.0 C2.5 NIL 11,5 %
250 94,5 Cha2 NII 157:3 ne.cs
SED AHV 3.7C L, 27 1451 T47 247
LSO A"..l..l.a.m N.S. N.S. PQN Uln—. mlq




Toble 4,53.

120

Main effect of cul€ivor, nitro

populaticn on micronaire value o

strongth at Mokwn in 1979,

2nd plant

D hundle

——— Micrﬁnﬁirc Bgndle Strenqgth
volun (g tex ot 1/0%)

Samcory 71 3.7 22.2

Super okrn 3.6 2242

SED (+) 3407 C0h

LSD (p=0e05) N.5. N.Se

Nitrogen level (kg hn'1)

§ 3.0 22,1
Ay 3.7 22.1
L4 3.6 22.4

120 3.4 22,2
SED () (10 Cel6
LGD (p=na05) el N.S.
Mant ponulation (00 ha™ )

50 3.7 21.5
100 3.6 22.2
15C 345 2340
200 NIL NIL
250 NIL NIL
SE0 (#) 6F% [ Ce00
LSD (p=0.05) NiSe 0e22
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Plant populatiocn in the range of 50,000 to 150,000
plants significontly increased the hundle strength of

cetton lint (Toble 4,53).

4,5 Chemical Ninalysis

L.5.1 Nitrogen content of lcoves

'Supcr okra' hod o higher percocntage of nitrogen in
the leaves thon 'Somaru 71" (Toblos G54 ond 4.55). At
Samaru, the difference in leaf nitregen content wos
significant only ot seven weeks ofter scwing in 1979, wheroeos
ot Mokwa, the !'ifference was significont in ;11 the three

yoors,

fpplied mitrogen significoantly incroased the percentace
nitrcoen content of leaves ot the scven ond 15 weeks ofter
sowing ot both loecations cver the threceyoor period (Tables
4,54 antd 4,55). The nitrogen content of leaves increnscd up-

1

tc OC andd 120 kg ha” ot Samaru onc tokwa (Tables 4,56 aned

4o55),

Niurcgen content tended to decrense procressively with
incranscd plant populztion heyond 50,000 plonts hn-1 both ot
Samnru and Mokwn (Tobles b.54 ond 4,55)., The differcnces
were significant at SHomoru ot the 15 weeks ofter sawing in
1500 and ot Mokwa at thc scven wecks after sowing in 1900

and 1901,

The interoction between cultiver cone' nitregen significantly
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Totlo WeSk. Meln offccts of cultivar, nitrogen and plont population on per cent N in the
cotton leaves ot Samarue.

1979 19C0 1901

Treatment
7 15 7 15 7 15 (WARS)

Cultivor
Somaru 71 2.0 Le3 3.6 holt 2el Lot
Supcr okrC 3.1 L2 3.6 Lok 2e7 Le2b,e2
SED nHu UeO Ce 14 .02 CeD 06 Cal
-I.WU hﬁ“lrmu U.Jr Ztmw. 2-@. Ztmn w.‘l..n.wl Zlml
Nitro-cn lovel (kg he™ 1)

o *2e0 3.6 3.5 L0 2eC 3.3
L 2.0 Lk 3.7 Lk 240 Lol
.‘.JU U.ﬂ r.m U.m rlm NI_-,. —O.m

120 3.2 be5 3.7 LeB 2.6 Le7
SED (4) 0410 015 0,03 C.10 709 010
Plant posulcotion (OO0 :mlgu

50 3.C () Sl Lb 2e9 Lao3
100 o0 L3 3.7 bk 240 L1
150 2.9 (| 3.6 L5 2e b1
200 NIL NIL 3.6 Lk 200 LD
250 NIL NIL 3.4 L.3 2e7 ba1
SED (4) Ouil T2 Coob Dab 013 Sulb
—lg Anu-u....-lmv Zlm. z.w. ‘Mtﬂm z.ml 2...r.w. Z.m.
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Toble 455 ~1n cffocts
nitrogen in the

of cultiver, nitrog

cotton leooves at Mo

on levcl

and plant ncpulation on t

ha per cent

ac1

79 1800
Treatment e
7 15 7 15 7
Cultivor
m.-n.__._dHH.ﬁ Q\w Nt-c Ul_.r; N_.._ﬂ Uluu NOC
gurer ckot 2.5 ka2 3.2 bl 3.1
sSEN (&) Celi7 Goled TelD o5 Yauid
LSD (P=le73) o L o L De4 b b
Nitrooon lovel (kg JUJMN
[ 2.b 3.2 2.4 3.1 20
LT 2.k 3.9 2.C L.2 31
co 2.0 Lk 2.9 he2 3.7
12C 3.0 beS i b5 3e3
560 () Ce 10 10 CeC7 G IE le10
EU ﬁuﬂuh l....._mu "r,,lN J..N ”;iér \0N ...ON
flant populotion
50 2¢7 be? 2,9 Lol 367
_1....1\ N.qm n..ﬂ__ Nlm Ul@ N.U
15C 2.5 bl 2e7 $c 2eY
519 NIL NIL 2.0 3.l 269
25C NIL NIL 2.0 3.7 Jel-
SED (+) Dol Cells Ce1l CeO7 b
LSO (P=Ce05) N.Se N.Se N.S. Ce NeSe

15 (LiS)

'&l‘l"“

LG

(S
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affecte! the per cunt nitrogen in the luaves ot 15 wecks
after scwing at Mokwn in 1979, Cultivar Super okrs hait o
highcr per cent nitrogen than 'Somoru 71' at 211 the N levils
testeds The per cent nitroen incrensert with incrensc in

nitrooen lovel (Toble G.56),

The interactinn boctween cultivor and | 1ant popul2tion
was signifiecont on the por cont nitrogon content in the
cotton le~ves ot aomaru Nt 15 woeks ofter osowing in 1507 and
nt Mokwn nt scven ond 15 wocks ofter scwing in 1979, and 15
weeks after souing in 1500, In 1979 ot Mokws 'Super okro!
rocerded higher percentasc nitrosen in the leeves than
15amaru 71" ot nll the populaticon levels tested, In 1907, ct
15 wicks nftor scwing there wees no sicnificont differcnco
botween the twn cultivers excert nt 100,000 plants ha'1 wharc
the per cont nitrooon of 'Guper okrn' wes significently higher
thon thot of 'Somaru 71'. Similorly ot Semoru, ot 15 wecks
ofter scwbn in 1500, there wos olso ne gignificont Jifforcnce
hoetwecen the twe cultivars cxcopt ot 257,000 plants ha'1 where
YSuper ckren' reenrlcd 2 hicher por cent nitroccn in thg lecves

than 'Oomoru 71! (Toble 4.57).

ko6 Carrclnticn and Regroosion

befie1 Correloticn of ngreowth poerometers un seed cotton vieég

Correclaticns botwcen growth parameters ond sced entton

yicl™ were cnloculated for foomaru 71 on! 'Super okrnt,
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Toble 4,56, Intcroction between cultivar and nitrogen on

per cent nitrogen in cotton looves ot Mokwa

in 1979.
Nitrogen level (kg ha™') Cultiver
‘Samoru 71! 'Supar okra'

. 2.0 3.7

- 3.7 4.0

- %2 b5
120 4a6 .
SED (#) it
LSD (p=0.05) -

There wos low but positive correlntion between seced
cotton yield and LAI (at 15 wecks ofter sowing for 'Somaru
71' anc 'Super okra' at Mokwa in 1979 (Table 4,50 and 4,59).
Similarly a mon-significant correlntion wos observed batween
seed cotton yicld and LAI (ot 15 wecks cofter sowing) for
'Samory 71! and 'Super okra' at Samaru in 1500 (Tablas 4.60

and “u61).

In 1900, the correlation between sced cotton yicld ond
LI (ot 15 weeks after sowing), seed cotton yield and plant
height (at harvest), sced cotton yicld ond total dry motter
vield (ot 15 wecks after scwing) were not significont ot

Vokwa (Tables 8,62 and L.63).

Corrclation between sced cotton yield ond LAI (2t 15
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Table 4,57«

Interaction betwgen cultivar ond plont population on per cent nitroccen in the leaves

of cntten ot Samoru ond Mokwo.

Flant 7 WAS, Mokwa, 1979 15 WS, Mckwa, 1979 7 WiS, Samaru, 1979 15 WAS, Samaru, 1900
ﬂnncwunww: 'Super *Super 1Super 'Super
(CCO ha ') Saomaru 71  okra' ‘'Somaru 71" ckra! 'Samary 71'  okra' 'Samaru 71'  okra!
50 2e5 2.9 3.0 L5 L 4.0 360 3.0
100 2.3 3.0 3.9 L.2 3e2 bel 3eb6 3.7
150 245 2.7 3.0 Lot 3.0 4.0 3e7 3.6
200 NIL NIL NIL NIL 3.0 3.0 el 3.6
250 NIL NIL NIL NIL 3ed 3.9 343 3.6
SED (4) 010 Ge10 015 D10

LSD (p=({,05) {e20 Ce20 “e30 0«20
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Table 4.50. Motrix of coefficient of corrclntion (r) between seed coctton yicled ond Crowth and
vicld components of 'Somaru 71' at tokwa in 1979,

Sced cotton

yicld 1.0

Ginning % TekE* o0

Seced in“cx (leJ De20 1.0

Lint inicx Je20 Cebi7* 0e69 1,00

Ave numbor of

seceds por oll Ua32 De32 De11 =la15 1,00

Av. 50l wt. Ce30 Ce10 0e3C D10 0610 1.0C

We numbcr of

maturc hclls = - B ” =

ﬂnH. ﬁaHJ:.ﬂ ...q_w. F.I.rmi ﬁ.JN m...Au _.r...N_m \ .AU d...-»

LATI (ot 15 WAS) (.29 Ce12 ~(a12 =12 [,53* Ce11 Ce00 130

Totel dry matter .

(ot 15 W.S) Dalll 0.C =0e17 =[a07 LC.45* Ce10 -Ce? De50" 100
Sacd Ginning Seed Lint (w. no. Avebcll fveno of LADI (et Totol dpy
cotten % index index of scods weight mature 15 UAS) motter yield
yicld per boll bolls per (ot 15 WAS)

plant

* Significont ot J.05 probability level.
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Table rlmm.

yicld components of 'Super okra' at Mokwo in 197S.

Matrix of coefficients of correlation (r) between seed cotton yicld ond growth ond

Seed cottan
yield

Ginning %
Sced invox
Lint ini'ox

Ave Numblior cof
sceds/holl

AVe UGHH wte
five numbor of

moture bclls
per plant

LAI Cat 15 WAS)

Totol cry
metter yicld
(at 15 483

e ey 1.30
Call =13
0eU0 Ce(5*
w.- .Nq n.om
H“.mml ..lhllam
Je20 D39
Cel7 =Co1k
Seed

cotton %
yicld

mn
O

Tekt

(Oel1*

Oe31

~0e19

'ﬁ.dm

Ginning Secd
index index

1.00

IUONU

Ce21

J00

™~
-_le J

-IH.ONU

Lint

1.0C

Ne00b 1.00
0e20 000
(e24 01
Oe2b 0e20
Avano.of [v.hcll
sceds/ wl,
boll

[ale

'”r Cdﬁtu

=23

Aveno.cf
mature
bolls/
rlant

LA4I ﬂnﬂ
15 WAS)

1.00

Totel dry
motter yield
(at 15 WAS)

* Significant at 0,05 probability level.
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Toble be6Ce Matrix of coefficients of correlation (r) botween seed cotton yicld anc growth

and yield components of 1Samoru 71' at Samoru in 1500«

Seed cotton

yicld 1.0

Ginning % (e2) 1.00

Lint infox (105 0.950¢ 1.00

Sced indoX Le19 Col2 Co.he* 100

\We NUMICT af

mnﬂﬂ_m\ﬂu].uvu. ..l.ﬂm; -.A—u ..lh“.mw '”.An. Alﬂf.l__

al.)H ﬂU.ﬂ 15 L._.Dm.-v .,Jlam ”.Am ﬁ.ﬂ—b U!JN _lﬂ..\:t o000

Tetal dry

motter yield

(at 15 W) Oe12 D23 D06 =Ce07 0.01 Qeb1* 1,03
Sccd Ginning Lint Sced fw. noe of  LA1 (at Totnl tiry
cotton % index  index segris/ 15 WHS) moticr
yicld bells yicld (ot

15 WnS)

— — .

e Significont ot .05 probobility 1cvel.
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Table LeS1. Hotrix of coefficients of correlation (r) between sced cotton yicld ond Crowth

end yicld componcnts of 'Super okra' at Samoru in 1900,

Sczd ectton

vicld 1.C0

Ginning ¢ Ce 10 1,00

Lint incdox Ce26 Jel1* 1.0C

Sead indax 507 ~Je16 N50* 1,00

e Noe of

LRI ADQ 15 E....mv r‘lo..__m lﬁ.m..w ﬂ.aﬂ ﬂ..—r_l IJ.?N A.U.U

Total dry mcitor

viel? (at 15 WiS) Ce2C =Ce10 -(s01 Calll D09 Co07*
Sced Ginning Lint Seord Ave Nc, cf LAI
cotton % infex  indo secs/ (at 15
yicld boll

o T
Totol dry
motter
yicld (at
15 URS)

* Sijnificant 2t U.05 prohability level.
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Tahle 4,62, Matrix of ccefficicnts of correlation (r) between seed cotton yield an’ growth and yield
cemoonents of 'Samoru 71' ot tokwa in 1500«

Secd cotton
yield

Ginning %
Lint index
Seed index
Av. D01l wt,

fWe NCe of
seed/hnll

Ve MNCa n..*.
maturc
beclls/plant

LAI (ot
15 WAS)

Total dry
motter yicld
(ot 15 WAS)

five plant
height ot
harvost

100

.~

Loen

Nel13
Nellt
Ued3

Lel13

De17)

100
(e30

C«00

Deb

-e23

l....q_lau

1.C0
DeOb
‘ﬂ..‘m

-
.

)
0

Ce10

lﬂ.am

‘hl.ldm

Ginning Lint

%

index index

1.00

[ IS

Ce02

Celi2

-Ce12

Ce05
Seerd

1.C0C

_JIMN

e

Vel

|"I‘ DN

Ce31

Avehicll
wt.

g llala
i@}

Bl

Ce23

152

fvennD.of
sceds/
boll

1.0C

-0e37
=27

Celh

iwvenne.of
moture
bells/
plant

C.51*

LI (at
15 W.3)

g X535

Jeok® 1.00
Total dry  ve plant
m-tter height ot
vicld (st horvest
15 4AS)

* Significont ot 0,05 probability lovel.
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Table Le63.
components of 'Super okro' ot Mokwa in 1500.

Matrix of coefficients of correlation (r) betwesn seed cotton yicld and crowth and yield

Sced entton

yield %50

Ginning % o [ 1.00

Lint index Gekle =[1a76 1.0C

Seed index 000  Uetl 0420 1.0

fve 5011 Wte 137 =DM [e32 0403 1.00

nVe NCe of .

saed/holl ~e19 409 ~De11 U199 (02 1400

-.-c. :“. ﬂaw

mature bolls/

LARI(at 15 WAS) D.06 =[e1E ~(e23 =0,10 =0.15 032 =(e33 1.00

Tatal cry

motter yicld

Ave plant hoight

at harvest 1403 - a7 Ce10 002 D.0E (el (e23 De52*
Seod Ginning Lint Seed Av.bcll Avence.of Nveno.of LAI (ot
cotton % index incdox wt. secrs/ moture 15 Wis)
yiclc boll bolls/

plant

100

JeS1*
Tr:ta
matter
yicld (at
15 Uns)

try

1.00

fiwe plant
height ot
harvost

* Significant ot 0.05 probability lovel.
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weoks after sowing) was significant for 'Super ckra' in 1001
(r = 0 f0)e Similarly, significant correlotions were
chbsorver! between sced cotton yicld and plant height (ot
hopvest) (r = N.59) and seed cotton yicld ond total cipy
matter yicld (at 15 weeks ofter scwing) (r = 7,59) for

‘Super rkra' ot Somaru in 1971 senson (Toble L.6S).

bL.6.2 Correclotion between yicld components ond seed

cotton vield

Ginning percentage and average number of moturc bolls
per plant were significontly corrcloted with seed cotton
yicle for 'Somoru 71' at Mokwa in 1979 (r = 0,46, ¢ = 0,79),

respectively (Table 4.50).

There wns significant cerrelotion botween seed cotton
yicld and nverage number of sceds per holl (r = 0.42)
(Tahle &.5%2), Similarly, scoed cottan yicld wos significantly
corrclntert with overcje number of moture balls per plont for

Super rkoa' ot Mokwe in 1979 (r = [.55) (Toble 4,59).

% Samoru in 1901, seed cotton yicld of 'YGoamory 71 wos
significantly correlaterd with sced index (r = (1,45) (Table
be64)s However, the avercge bYall welght of 'Super okra' wos
significontly corrclater! with sced cotton yicld in the same

year and location (r = 0.39), (Table 4.65).

it Mokwa in 1901, sced esttan yield of 'Somaru 71' uwis

signifirnntly correloated with average number of meturc bolls
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Tasle L.6b. Motnix of coefficients of correloticn (r) between seed cotton yield end growth onr yleld
comoonents nf 'Samoru 71' ot Samoru in 1501,

Sced cotton
yield

Ginning %
Ave Dell wte
Seed index
Lint index

LAI (ot
Jm E.nmv

AVe NOo. Cf
seads/boll

Total dry
matter yield
(nt 15 WARS)

#lant height
ot harvest

Av. Nc, of
mature
bells/plant

130
a7
Deld
Jeb5*

Y Y
'.:

De37

Jel?

Je 30

Sced

otton

yicld

1.0C
Je37
Ce32*
Calo*
~el)7

~Lel?

_l.. .Um

Cal*

Ginning
%

1.00
De4S* 1,00
Co07 CelS* 1.0C

0e21 CeJ9 =Ce03

o1l U111 (01

(e2b (27 To03

el Co35 Ce00

Avehnll Seod t

wte indox “ox

1.20

-~ ~
e

Cal3®

De21

- "
L

Lal (at
15 WKS)

10T

-~
L

TJe13

Oe«10
ivenoect

sceds/
boll

.._o....__n..

rll_..mN. .Hlla“J_
Cel2 Dela3®
Tntal l-nt
dry hegoht
matter at

yield (at hervist
15 WAS)

1.0C

liweNueOf
mature
holls/
plant

* Significant at J.05 probability level.
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Table We65.

Mhatrix

of cocefficlients of corre

1z2tion (r) between seed cotton yield

an” growth and

yiclc componcnts of 'Super okra' ot Samaru in 19017,
Seoud cotton
yield 1¢-0
Ginning % Ted5 100
AVe Lell wte ..CUGG _..HONQ A.DD
Seed indox je20 Cob1® De32 1.00
Lint indEx Gt a7 =015 C.02 1.00
LRI (at
.._m En...amu .mml |‘....Jm ﬂ...er .,OJU I...l.l”«h.. .”.,mJ.
Rve nce OF
scerds/boll o 25 | -l 026 Ce23 (09 -Ce23 Ce19 1.00
Total dry |
matter yicl® ~50* =(e21 (olt7* Ne16 =0a12 Ce9* [e2D 1.CC
(ot 15 W~S)
Plant hcight
at horvost 43 1 Lel9 N.55* [e26 - e13 (.63* Cad® T e63* 140
fve. noe of
mEture nolls/ 4 39 .33 -N.02 Ue22 (623 Gel0 fle32 .00 TobiC® 1.0
clont
Secu Ginning fwveboll Seed Lint Lal(ot iwemenf Totol vlont Av.no.cf
cotton % wte. incex inlex 15 wis) scds/ dry haight mo furc
yicld boll matter at beclls/
yicld horvest plent
(at 15
WAS )

¢ §ignificant ot

.05 probability level.
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Table 4.66. Matrix of cocfficicnts of correlotion (r) betwcen seed cotton yield ant prowth ond yield
componcnts of 'Sameru 71' at Mokwo in 13901,

Seed coctton

Ginning % Jed 1.C0

Av. no. aof

mature nlls

per plant Te75* «La11 1.00

TC. UUHH E.ﬂ. ..,_.”.._. |_U.H‘ |3.ﬁ=o AODO

hvs Noe of

mﬂﬂum\JUHH ,!;N 'rldm LONA De2C o0

Lint indox }o00 (loCl* Ge00k ~Ce13 = el 1.00

LAI (ot 15 WAS) J.11 -9 ~e11 - a1 Ce2b =l e00 1,00

Total dry

mattor yield - oy 1 " - - - - =

hm.ﬂ Aw Epmu . ..l_cﬂ - oell -r_.dm r..um —L.um L .Dm lo.- u—.r._[__

Aveplant haoicht

at harvest Cedle =104 Ce07 DeD6 Ce31 CeC0 De52* Ce63* 100

Seed index Uel1l Db 0.2C Ce03 Ce03 QeSb* TL.00 0.16 Je10 1.00
Socd Ginning Avenceof iweboll Hveno. Lint LAI (2t Totol cdry  Aveplont Sced
cotton % mature wte of seeds/ index 15 WAS) matter hcight ot index
yicld bolls/ boll yicld (ot horvost

ploant 15 Was)

¢ 3ignificoant

ot JeU5 probability lovel,



Table L.67. Mairix of coefficients of correlation (r) between socd cotton yield ans crowth ond yicld
m-onents of 'Super okra' nt Mokwa in 15C1.
Sgod cotton
yield 1e-0)
Ginninc % Te1e 1.00
Av. nce Of
moture bolls
per plent o1 lol «0C
Ave Noe OF
NCQQW\UQHH .N} ..J...-....._..Lo l.ﬂcﬂ. Immr_i.lm \—.,]I
Lint indox P L (e95® ={le(16 =02 (02 o0
LhI (ot
Am Eﬁwmu 'J_.Jr_ ﬁ.ém .l.:l.“ l”l.ﬂm uJ.Jm \r;.ar IM...”.
Total dry matter
yicld
(at 15 WAS) Jelb De13 =Uel? =110 -_e19 ne13 [Ce.92¢ 1.00
Av.plant heicht .
nt horvest 1422 =lal5 (16 CelC ={e23 Nel1 Coedlt JeU5* 0
Seed index o206 Ced® =00k 03 ™) Ne39 Cel7 Delb eV 1,60
Soet Ginning Avenceof iwvebll avenc.of Lint LAl (ot Totnl Ty fwenlant Scad
cotton 9% moture wt. seeds/ index 15 WKS) mattar height inccx
yiclo bolls/ ball yies ! (0% ot
plant 15 W.3) horvest

+ Significant ot

Ge05 probaob

PH. P.ﬂ‘ P—h‘ﬂu-l
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per plont (r = (.75 Table 4.66)

4,6.,3 Rcoression of sced cotton yicl® on nitrogen

The regressicn of seced cotton yicld eon nitrogen lovel
fop 'Samoru 71" was calculoted for the three scosons (1979,
1500 and 1901), The regression equotions were worked nut os

follows for Mokwno:

1979, ¥ = 7166 + 9,30 x=0e05 X2 (22 = 0.99)eae(1)

1900, ¥ = 599.2 + 6.62 x=0.02 X° (2° = De03)eee(2)

1901, Y = 10123 4 7,43 %=0.07 % (£° = 0496)eee(3)
where Y = Seced cotton yield kg ha™?

x = Nitrogen level kg ha™

h =)

Regression constants
c n)

weroged over threc seasons, the regreesion of secd cotten

yield on N lovel was colculnted thus for '‘Somoru 71' ot fokwos

Y = 7754 + 7,00 x ={,05 Kz (rz = Ct93)...0-....l...(h)

The regression nf sced cotton yield on the nitrogen
level using ‘Super okra' was highly sionificant for the
three seasans. The regressicon equetions arc niven os

follouws:

1979, ¥ = 652.0 + Mab3 X =009 3° (2% = 0499)eee(5)
1900, ¥ = 66540 + 14,59 X =705 X2 (2% = 0697)eee(6)
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Avernge aver three scensons, the regressicn cquoticn for

tSuper okra! wos:

Y = (7059 #+ 13.4 x = ,09 Kz (rz = .Gﬂ)..........(ﬂ)

The regressinn of seced cotton yicld on nitrogen lovils
using 'Samory 71' was hishly significont for the twn
gcrsons at Samaruve The regression equotions are given as

follouws:

1900, ¥ = 105146 + 16,76 X <000 x2 (X% = 0a5000e(9)
1901, ¥ = 1110.0 + 5.21 X 0,09 %2 (£° = NeB0)aee(10)

The mean regressicn gquoticn for 'Somaru 71' et Semoru wns:

Y = 100627 + 12,0 % ~0.00 %% (2% = [475)e0e(11)

The regression of scod cotton yicld on nitregen lovels
for 'Supecr ckr2' was highly significeont for the two yoars
under test. The rogression equoaticns fop Somaruy using

'Super aokra! were 08 follows:

1600, ¥ = 10234 + 17.76 X =012 %% (2% = 0e93)eee(12)

1901, ¥ = 1103.2 + 16429 X = 210 X° (22 = 745200 (13)

The mean reoression cquntion for the twe Jrowing seasons ot

Samoru for 'Super okra' wos:
V = 11G3 + 170'.8 -9011 xz (rz = 9.95) -o.o..(1h)
The economic cptimum level of nitrogen wos caloulated

for the two cultivers end locotions. The optimum nitrogen

level 2t Samoru for 'Soamaru 71" and 'Super okre' werec 50 and
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and 70 kg N ha'1, respectivelye The optimum N lovel ot (okwn for

cultivars Comoru 71 oned Supcr okra were 62 and 66 kg N ha'1.

L.8s4 Dogressicn of sced cattan yicld on plant porulotion

- —

Using 'Samaru 71' ot Mokwo uring the 1979, 1000 ond
1901 seansrns, the regressinn of sced cotton yield on plont

populstion wes stucdied,

3

1979, ¥ = 55.15 x =0a72 X% + Co003 X° seesese(i)

1900, ¥ = 21443 % =016 X% 4 DLO003 %>  eees(il)

2

1901, ¥ = 29,77 X =023 X2 4 00005 X eeees(11l)

The mean regression equation for the three growing season for
'Somuru 71 was:
B o w a
Yo 37.71 x =L .33 X + 000 x l..c(!")

The regrossion of seed entton yicls on plant populntion for
cultivar Somaru 71 wes nlso sturlic!! at Semzru during the 190
end 1501 spasnns.

falalal ! m 2 ' ™y 3

1.”‘;;,' Y = 33-96 x -:..23 X 4+ f_..ﬂutls x onooot..(\})

195'-':1, Y = 34.56 x «(1.25 XZ + 001005 xs...-.....(vi)
The means roorceesion cquation for the twe years for cultivaer
Samaru 71 wns:

Vo= 36423 X =0u26 X2 # (40005 X aeeeeooe(vil)

similonr colculotinns were one for 'Super ckra' at the same

locotinn,
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1500, Y = 30,26 % ~0a19 X2 4 00006 X eeevecs(yidl)

19(11. Y = 2?.93 X -(.17 Kz + C.‘r‘.f C3 83-...--1(1:)

The meon regresaion equation for the twe years for 'Super

ckra' was:

Y = 30.00 x {110 Xz O.EU”‘G XB .........u...(x)

The nptimum plont population wos rdetermined using the

formule in scetion 3.6.

Optimum plant populoticns of 107,500 an? 145,500 plonte
ha'1 were obtoined for 'Samary 71" and Super okra'

respectively nt Homaru.

fiar '@ there wns o negotive resjponse to increasad plont
populntion in respect of sced cotton yicld ot Mokwo, it may
be nssumet that the optimum plont copulotion for hoth

cultivars lic helaw . th: range of plont pepuloticns testad.

Th best mer'nl thnt Fitted the yicld - populntion

relotionshis ot Someru wns:

Y = r1 X - hp xz + D

3 x3 (Willey 2nc! Heath, 1969)

where Y = yicle of sced cotton kg o™

x = plont populoticn in thnusond ha'1

b1 bz onrd b3 regression encfficicnts,

4.6.5 Regression of sced cctton yield on yield components

Oy means of regression enalysis, 1t wos possible to
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colculate the eontribution of single yicld eomponcnt on yicld

potentinl of cotton (Fics, 12 and 13),

Incrensed LAI by one (within o Lal range of 0.5 = 3.5)
resultod in 25.3 andt 3042 ko ha™' of seed cottan for 'Samory
71 ant! 'Super okro', respectively (Fige13). Similarly bg increasing
average number of (olls per plont hy ong sced cotten yield was

incronsed by 43,5 and 53.4 kg ha™ ) faor 'Somaru 71' oand 'Super

okra', respectively.

L.6.6 Multijlec reoression

Step-wise multiple regrossicrn of seed cotton yiel! on
growth ond yicls crmpenents of cotton wos celculeted

(Tatile 4.60).

The following reqressinn equntirns were computed to
Quantify thc relntive contributicn of yicld compconents
X4 = LAI nt 15 weeks ofter sowings X, = nvernge number of
mature lLolls per plont; X5 = overoge number of fruiting
branches per plant; and X, = average holl waight te seed

cotton yield:

% Somaru using 'Samaru 71Y:

-
U]

(0546 K.l - 432.,3 -o.o.o-.acotq_o.-tl._..b_._..(i)

Y = 590.6 )(1 + 95.6 32 - 310.6 o.o..!..p.._’._._.(ii)

Y = 241.1 Xy + 06.0 Xy + 165.6 Xy = Lb2,.3,..(111)

Y = 255,.1 x1 + 90,0 xz + 2040 %o +

3
05.3 x'. - 505.00.6-.(1")
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* Samaru 71, Y=9711.435x (r=092)
c- —0 S‘Jpﬂf Qkfﬂ, ?:1_438-5 «534x {r=0 93)
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Average number of open bolls per plant

Fig12  Regression of seed cotton yield on average number of open

beolls per plant « Each point (x,0) represents the mean of
six values
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Table LeBle pultiple regression €
of cotton indic

ating their T

nn««wnwnaam 0

f sced cotton

yield on growth and yicld coppcnents

clative na:nuwacnwnam at Saomaru and Fickwle

Multiple Multiple
umaunmmvo: nelative umannmm»ns clative
Jariables aunwwwmpnaam no:nuwccﬂwu:m nnm«*wnwn:am nn:«awacﬂwo:m
(R™) % (R™) %
Cultivar gamary 71
Somaru Mokue
Ve NCe 4f mcturc .
holls/plont 0697 521 090 5C &0
LA at 15 WA3 093 42.b Cs05 LELS
ave Noe 0OF fruiting ;
branches/lont 097 3.0 0,90 1.C
AVe UUHH Cﬁwfjﬁ DUQQ A.Q m.mm m.o
mmwdwcun Super OKra
-.JCD NCe a1 ﬂ._i.ﬁ_CH‘mu
hells/plant 090 5246 C.90 553
LAI ot 15 3 0.96 33,5 091 42.0
Ve Noe Cf fruiting
Uau:n:nm\nwmnﬂ D99 12.5 (99 1.2
Ave bOll w2ioht 099 1.0 099 Ce?
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with the objcctive of determining the effocts of row spocings

anr! plont populnticns oh the #hree cultivors of cotton undor

1nte=-s0wn conditione

ke7.,1 Plont height

Cultivor had significent cffcct on jlont hoight in 1979
and 1900. 'Ber 14/25' produced significnntly taller plonts
than 'Samaru 71" and '‘Super okra' wbdph r'id not differ botwecen

themselves for plant height (Tsble 4,69, Plates II a and h)e

Row spacings of 60, 75 oncd 90 cm hat! no significant
effect on plant height of cotten at Mokwa (Table 4,69, Flotes

Il an and b).

Cctton plants at populations of 100,000 and 150,0CC plonts

-

ha 1

were significantly shorter thaon thosc of 50,000 rlants ha”

in 1979 and 1900 (Tahlc G.69, Platcs II a ont bh).

Le7.2 Leoaf arco index

Cultivar differences in respect of LA were significont
at Mckwa ot 11 weeks after scwing in 1979, 11 and 15 wecks
after scwing in 190C and 15 weeks oftor snuinﬁ in 1901, In
nll thesc stogos except in 1979, both 'Nar 14/25' and 'Samaru
71' had higher LATI than '‘Super okrn'. In 1979, conly 'S=omaru 7171
hod higher LiI ot 11 weeks ofter scwing than the ctheor tuwo

cultivers (Table 4.70).

Row spocing had significont eoffoct on LAT at 0ll stoges
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.
Table 44694 Main officts of cultivor, row spoeins oant plont

rorulation an plent heicht (em) of cetton at

Mokwne
Trentment 1579 1950 101
Somoru 71 i Bl | 120.1 1440
Nar 14/25 135.4 1470 144 ,5
Super okra 123.5 126,5 137.2
SED (t) 3.63 3.63 4,12
LoD (p=ill.15) 73 7.3 NeSe

Row srneing (cm)

6C 130.2 34,1 130.1
7% 125.5 1361 163,7
e 127.3 132.3  163.7

SED (4) 5,00 5.00 5477

LSD (p=(',05) 1.5, N.S. Ne3e

Flant copulntion (COC he™ 1)

50 136.9 W03 145l
100 126.3 132.5 43,3
150 123.7 129.6  137.0
SED () 3,63 3.53 412

L3D (peilL5) 7.3 743 NeSe
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Table 4700 “oin offects of cultivor, rouw spocing ant rlont ponulntion o0 LaI of cotton ot Mokwoe

1979 1900 19r4
Trontment e
7 1 15 2 11 19 7 1 15 (WS)

Cuitivcor
Sonete 77 0.73 2,06 233 2422 ‘2,03 2.0b 101 21 1.91
nar 16/25 Ce72 2.12 2.C2 2:%3 3.05 2.4 113 2.52 2.0
Supar R N,72 2.%2 2.34  1.90  2.33 1.5 w2 Ze3 "1.L5
.h.l... h-—-v ”.l_‘r“_r ﬂ).NJ _ll IU Y M., 1 .u._d ” .NJ .ﬂm .NN M..ﬂq
ml\.l-c ﬁ.““.. O.l,-un.”- z.w. Jer z. b - 20“..51 ”..I*\‘.— n“ .h«N ?—l..wo Zlﬁ.! .,J.Un.
Rlow s2cing (cm)

6o N0 1.02 2.17 1,03 2.3 1.43 y e 2e)2 1.72
75 C 01 1.03 2.16 1,03 1.1 2,07 101 2513 1.63
S0 C.C1 3,44 2.41 2.54 3,47 230 1423 Z.74 2.15
520 nHv 0.05 130 [e20 0,25 Cl.b2 1,29 e21 ot Dedl
LSD (B=iel5) 0.14 0.83 N.5. 0e69 1.47 .02 NoGe  0.06 N.S.
Flont pepuizsion (CCU Snl._u

-1 031 1.1 1.53 1.22 2.03 1.23 B2 1.5 1.51
100 0,72 2.43 2,35 2.3b4 2.9 2.05 1.25 2.02 2.0k
15C 1.03  3.24 L6 2.67 3,35 2.56 1,16 25 1.55
€D (+) Ce0 Ce2? L el 010 e 30 0.2 N 15 T el2 3 %

LSO (p=0.05) C.00 Cel2 J6k0 C.36 [o61 Dllk2 R AN [ o3k
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of sompling cxcept nt 15 weeke eftor scwing in 1579 and scoven
ont 15 weeks after scwing in 1007, .t soven wecks cfter
scwing 4n 1900 and 11 wecks nftaer scwing in 1900, %Ocm
apncing raesulted in higher LGI thon GO0 onl 75 cm spacings,
while nt 15 weeks nfter sowing in 1500 ond 11 wecks ofter
scwing in 1901, 90 cm only had significontly higher LAI

than GU cm spacing (Table 4.70).

Flant population significantly affcected the LAI of cotton
nt Mokwa. In the 1979 and 1900 sensong AL significantly
increosed with incrensed plont peopulotion, while in 1001,
hoth 1C00,0CC and 15C,00C plants ha™' had similar LAI which
were significantly higher thon thosc of 50,700 plants ha™t ot

the three stoges of sampling (Table 4,70).

The intocrncticn bDetween cultivar ond row spocing was
significont on LAl 2t 15 wecks ofter scwlng nt Mokwa in 1900, |
With 'Samaru 71', 75 ond UC cm row s acines resulted in higher
LiI than G0 cm while in 'Super okra' nly 90 em incrensed
LiI. No differonce in LAI wns obscrued between the rows

with YOar 14/25' (Table L.71),

ke7.3 Dry mottor production

There was no significont difforcnce bhotwecen the three
cultivars in terms of dry mntter productinn except ot 15 wocks
after sowing in 1979 and 11 wecks after scwing in 1500. In

the former, 'Somoru 71' ond 'Super okra' produced bigher dry
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Table 4.71. Intcroction between cultivar and row spacing

on LI of cotten ot 15 WS ot Mckwo in 1007,

Row Cultivar

Spacing
(cm) Samaru 71 Oar 14/25 Super okra
60 Tl 1.62 1.12
75 2.12 1.01 1493
G 2,01 1.92 1.06
SED () (630
L350 (p=C.C5) U460

mattor than 'Nar 14/25' and in the latter, 'Samaru 71
and '0ar 14/25' produced more cry motter than 'Super

nkar' (Table L.72),

now spacing had significant cffoct on dry motter
profucticn cxcept ot 11 and 15 weeks ofter scwing in
1979 ond scven ond 15 weeks after scwing in 1501, In
all the coses 50 cm row produced significantly higher dry
motter thon 60 and 75 cm rows. Therec wns no significant
difference between 60 ond 75 cm rows (Table 4.72 and

ige ).

Plant populaticn hod significont offect cn dry matter
production. DOuring the 1379 and 1900 sefson the dry
matter prroduction increassed with increasc im plant

productions Hnhwever, during the 1901 season the highost
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Table Le72. Iinin effccts -f cultivar, row specing end plant population on total

;ﬂm ~f cotton ot Mokwa.

+

Upy matter production

1979 1500 151
7 1 15 7 1 15 7 11 15 (4AS)

Cultivor
Samoru 71 244,50 NkGe75 1257.25 445,00 051.75 06175 130.25 562.72 813.[0
Oor 14/25 y 226.25 £71.50 960 .25 4L10.00 945,25 933,70 157.75 618.C 951,25
Super ~kr 245,25 720075 1261.0C 374,50 030,00 002,50 145,50 547.50 026,75
SED (+) “11.70 6Ce53 104,07 0:53 6045 Nhe23 JeuD L6.0Y 03.03
LSD nnlmoumu N.5. NeSe 210,00 N.S. 121.50 NeSe Nede N.Se RS
Row Spacing, (cmJ)

=8 211.5C 615.75 1055.25 356,50 09,25 7L3.50 132.75 510.25 01025

75 172600 506,50 1012.50 36075 793.50 930 .50 137.25 529,00 025.25

90 336,50 101075 142S5.00 504,00 114400 1015,50 171425 600,50 1047.25
SED (+) 16,45 95.95 149,00 53.06 OL.63 134,73 14,11 £3.04 11736
LSD (P=".05) © 45,00 N.S. NeDe 147,50 235.27 271.70) NeSe 175.25 N.S.
plant pooulzticn (000 :alaw

SC 50.00 427.75 70C .00 251.50 663.75 61050 107.25. 379.00 70025

Co 275.75 767.75 12764.75 455.00 544,00 gL, C 174.50 713.75 1001.25
15C 6,25 1025.50 1451.25 522,75 1119.25 1147.25 155.75 636,75 919,25
SED (+) 1M.70 6C.53 106,07 L0.53 60.U5 Obe23 1C.C0 46,05 03.03
LSC (B=".05) 23.79  137.75 210.00  01.47  121.50 169,30 20.26  94.25 160,50
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riry matter was produced 2t 100,000 ~lonte hﬁ-1 (Tnble 4672

and Fige 15).

There was @ significont interoctinn betusen plant
populction and row spacing ©n fpy matter ot 11 weeks
after sowing at 150,000 rlants ha-1, 90 em row resulted in
higher tdry matter production thon f7 cm. In 211 TOUW
spocings both 1CC,0CC and 150,000 plants ha'1 had higher

dry matter than 50,000 plants ha"1 (Table 4.73).

Table 4.73. Interaction batween plant population and
row spacing on total clry matter ,reduction
w2 of cotton at Mokwn in 1501,

f'lant populotion Row Spacing (cm)

(Coo he™ 1) 60 75 50
S0 369.C 391.0 3767
100 6022 S5NkeS 551.0
150 561,.0 611.0 737.7.

SED (4) 701

LSD (p=0.05) 15544

L,7.4 Relotive growth rote

Cultiver had o significont effect on relative
growth rate (GR) nf cotton except during the 1979 scosiNe

In 1979, there weos no #ignificont difference betwaen
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Fgl5 ) Cummutative dry matter producton of cotton ot 7 11 and 15 weeks affer

: sowing s ciected by plant population and varety.
Figures mchcate (%) contribution of each plant part at tie

15 WAS at Molkewa (3-year mean 1975, 1980cnd 1987 J.
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Table .74, Main effccts of cultivar, row spacing and

plant populetion on rolotive orowth rate

(g 5-1 woek -1) nf cotton 2t Mokwae

Trentment 1979 1500 1901
Cultivar

Somaru 71 112 2.06 1.33
Ner 14/25 02 2.03 1. 44
Super okra 0.01 1.72 1.22
SED (#) 0e10 Q17 De11
LSD (p=(.05) .20 N.S. NeS.
Row spocing (cm)

60 1.02 1.64 111

75 1401 1.63 1.23

20 o L | 2,42 1.55
3ED (:) Cell De2b 0,16
LSD (p=0.75) N.S. Ge67 " e32
Plont populntion (000 ha™ )

LTy 1,55 1,56 .64
1CC Ce92 1.93 1.31
150 e73 2,32 1.02
HED (:) Ce10 C.1? 511
LSO (p=C.05) Ce20 Ca3b .22
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not significont (Table 4.76).

The interacticn between row s;acing ond plant population
on relative growth rote wes sijnificant in 1979 ond 1901 ot
Mokwa. In 1979, 2t 9° cm s;yocing, relnidve growth rate

significantly Jdecreased with increase in population, while nt
AiC and 75 cm spacings, 170,00 and 150,70C plants ha'1
resulted in lower relative growth rate than 50,000 plants

1, only 150,N00 plonts ha"1 resulted in significoantly

lower relative growth rate than 52,000 plonts hu'1. The

ho™

90 cm spacing resulted in higher relative growth rate than

€0 cm ot 150,000 plonts ha™! (Toble 4.75).

Table 4.75. Interaction between row siccing and plant
populotion on the relotive growth | ate

(g g"1 week™ V) of cotten at Hokws in 1579
and 1801,
Plent pcpuloation Rrw spoeing (cm)
(cat ha™h) 60 7% 90
1979
50 1.0 2.1 2.6
100 1.2 1.3 1.5
150 0«0 Ge9 19
S€E0 (:) Me25
LSO (p=(,05) Je50
1901
5C 1.0 1.0 1.9
100 1.7 16 1.6
150 140 1.3 1.5
SED (#) De15

LSD (p=C.05) 0e30
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b,7.5 Net assimilotion rote

Cultivar had si;nificont effect on cotton net
assimilation rote (NV) furing the threc crowing sensons, In
1979, 'Semaru 71' recoried a significontly higher net
nssimilaotion rate than 'Onor 14/25' ond 'Super okra's Thore
was hcwever no significont differcnce between 'Oar 14/25¢
and 'Super okra's In 1500, 'Dar 14/25' recorded a
siynificantly higher net odsimilatiun rote than 'Super ckra's
There were no differences beotween 'Samoru 71'  ged 'Oor 14/25°¢
and hetween ‘Samaru 71' and '‘Super okra's. In 1901, 'Dor
14/25' recerded a significantly higher net assimilotion rate
then 'Super okra'e The difference betueen 'Samaru 71' and
'Super nkra' was nnot significent, Similorly, theore was no
significant cifference between 'Samcru 71' and 'Car 14/25¢

(Table 4.76).

Row spacing had significant effect on nct assimilation
rate during 1979 and 1900 seasons. In 1979, SU cm spacing
recorded a significantly higher net assimiletion than 6C cm
row. Similarly, 75 cm spacing hard 2 significantly higher net
assimilation rate than €0 em spacing, The difference between
75 cm anc 9C cm rows was no significont. In 1906C, %0 cm
spacing had a significantly higher net ossimilaticn rote than
GC cm spacing., There were however no significant differences
between 6C and 75 cm spacing and botween 75 and 90 cm spacing

(Toble 4.76).



Tf‘-!JlL; ‘0.76.
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Moin effect of cultivar, row spacing ond plant

populttion on net ossimil~ticn rate (gm

2

day-1) of cotton botween seven and 11 WS ot

Mokwn.
Treztment 1975 1900 1501
Cultivor
Samaru 71 c3.1 13:.1 17.0
Oar 14/25 16.0 .7 157
Super okra 16,0 Jeb 12.6
GED0 (+) 1.54 2.19 2479
low spacing (cm)
60 13.0 1065 14.5
75 19,9 1141 15.0%
SC 23.0 16.2 205
SED (4) 2.34 2.59 3,00
LS0 (p=l,05) 4.7 5,2 N.S.
Plant population (OO0 ha'1)

50 13.5 S [ 10,6
1CC 21.6 173 15.6
150 21,0 10.1 19.0
SED (+) 1.94 2,19 2479
LSD (n-D.DS) 3.9 h.I’ 5.6




m

Flant populaticn had o significant effect on cotton net
assimilation rote during the three Jrowing seasons. In 1979,
100,000 anc 152,000 plants ha™) hort n sijnificantly hisher
net nssimiloticn rate than 50,000 plonts ha~1, There was mo

v

significant difference betwcen 100,000

ha“1. In 150C, 10C,U0C ¢lants h3-1

and 153,000 plants

had o significantly
higher net assimilotion rate thon 5C,00C and 150,0CC0 plonts
ho~'s There wes nu significant difference between 50,000

and 15C,0CC plonts ha"1. In 1901, 100,C0C and 15Q,0CC plents
he™' reccrded o significontly higher net nasimilation rote
than 50,00C plants hah1. There was no significant diffurence

between 10(,0C0C ond 150,000 nlants ha'1 for net assimilnticn

rite (Table 4 076) -

4,0 Cultiver, Row Spacing ond Clant fopulaticn

beDe1 Number of fruiting branches

Cultivar hor no significont cffact on the numbor of
fruiting branches excent a2t 11 an”’ 15 weeks after sowing
in 1900 and seven wecks ofter sowing in 1001 seascns,. ot 11
woeks after sowing in 15900 'Oar 14/25' had a significontly
higher number of fruiting branches than 'Samary 71' and 'Super
okra's There was no sicnificont difference between *Samaru
71" and 'Super ockra', ALt 15 weeks ofter sowing in 1900, '"ar
14/25' alsc recoried a significantly higher number of fruiting
branches than 'Samaru 71' and ‘Super ukéﬁ'. There was no

significont cifference between 'Gomaru 71' and 'Super okra'.
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ht scven wecks ofter sowing in 1901, 'lar 14/25' and 'Super
nkra' and higher numbier of fruiting bronches than 'Semaru 71Y,
There was nc significant differcnce bictween 'Cer 16/25' and

‘Super okra' (Teble 4.77).

itow spacing hoo significont effoct wn the number af
fruiting bronches nt nll the stoces of sompling except ot seoven
and 11 weeks ofter sowing in 1979, it 15 wecks after sowing
in 1979, 9C cm row specing had 2 sionificontly hicher number
of fruiting brenches thoan 60 an' 75 em sizcings. There wos
nc significant Ciffercnce between 60 and 75 cm spacings, it
scven weeks after scwing in 1900, 97 cm spocing recordec o
significontly higher pumber of fruitin) brenches thon 60 and
75 cm spocinna. Therg was no significant fifference betwoen
6C and 75 cm spocings. ot 11 and 15 wecks after scwing in
19CC and seven, 11 and 15 weeks ~fter sowing in 1501, SC cm
sraocings recorded significantly higher number of fruiting
branches than 60 and 75 cm specin_s. Thare werc no

significent differcmecs betweon 60 2nd 75 om spacings for oll

these stones (Tehle 4.77).

lont population siznificantly a2ffocted the pumbor of
fruiting branches ot the differcnt stoges of sampling excapt
nt scven wecks after scwine in 1900, 11 end 15 weeks after
sowing in 1501. Lt seven wecks ofter sowing in 1979, 30,000
ond 100,00C plants he™' hed significantly more fruiting
bronches than 150,00C plants ha™ s fit 11 an? 15 weeks aftcr

scwing in 1979, 150,000 rplonts hc'1 hatt significently hichcr



173

Table 4¢77, WMein cffect of cultiver, row spocing and plent population on the numbcr of frulting

tronchos me of cotton ot Mokwao.

1979 1900 1901

Trentment

7 11 15 7 1 15 7 13 15 (W\S)
ncHﬂ»cW.
Semoru 74 24,0 31.3 50.0 27.3 31,3 293 53,3 5.0 9640
Oar 14/25 259.5 35.0 61.3 XL 39.0 30.3 Ly Dls3 0S.
Super cken 2hs5 35.0 61.C b4 275 Cell 575 By (06.C
SED (+) ol .k St 23 2eF 2.7 17 Cel 5.7
LSO (D=l05) N.S. N.S. NS, N.3 Ge3 be1 3ek NSe N.S.
Row spacing (cm)
60 24,5 2N<S 55:3 26,0 5.5 275 40.C 773 00«0
75 25,C Ded Lo.0 26,0 250 27.3 4047, 76.0 700
oG 24,5 43,0 76.C 35,5 3.0 L2.0 71.5 09.0 112.L
SeD (+) 1.4 e 0.5 3.2 3,7 2.9 2. s N Ge1
LSS (P=".05) N.5. N.5. 23.¢ S.0 7.5 Te 6.7 Ceb 16,3
Flont no-ulction (00 ha™ 1)

50 2&.C 17.0 25.0 271 32.3 29,1 533 T5.9 97.0
100 25,0 34,0 U 30,9 36,.C 39.5 57.C 000 053
150 22,0 50.3 91.0 20,5 27.5 25.0 575 9342 05.0
SED AHV ACO mcb 5.9 e 2.6 2ol 1.7 Za2 5.7
LSD (p= 'C5) 2.0 12,0 M0 N.S. B5e2 ko1 - 24 NeSe N.5.
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number of fruiting branches thon 50,000 and 17C,0CC plonts
h3'1. Similorly 100,00C plents hn-1 had significantly highor
number of fruiting bramches than 50,7070 (lonts ha"q at both
straes. LWt 11 oncd 15 weeks nfter srwing in 1900, 170,000
rlants hn'1 had significantly more numbhcr of fruiting
hranches than 50,000 and 150,000 plants ha'1, there wes
howeever, no significent ifference hetwcen 50,0700 and
150,000 plante ha'1. it seven weeks =2ftur scwing in 1901,
1CC,000 and 150,0CC plants hn'1 hatt sijnificantly more
number of fruiting brenches thanm 50,700 jlants ha'1. The
difference between 100,0CC and 150,000 plants hn"1 was not

significant (Table 4.77).

The interacticn between cultivar and plant populnaticon was
sinnificont on the number of fruiting bronches. With 'Samaru
71" increased plant populotion hod no sicnificant coffect on
the number nf fruiting bramches. However, increased plant
pepulation had significant effect un the number cof fruiting
branches of 'Super ckra', With '0Oar 14/25' incre ser lant
opulotion significantly decreased the numbor of fruiting

tranches (Table 4.77).

The interaction between row spacing and plont populantion was
significant on number of fruiting branches ot scven wecks
after scwing in 1500 and at 11 weeks nfter sowing in 1901,
.t the scven weeks after scwing in 1900, nt 60 2nd 75 cm

increased plant populaticn resulted in significant increaca
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Table 4.79. Interacticn between rw spacing oand plant
pepuletion on the number of fruiting Dronches

in 1900 and 1901 at Mckus,

Plant

7 WS, 1900 11 wrs, 1901

pepulation

(cos ha™h € 7% 90 60 7% 90 cm
50 11,3 12,0 12.5 57.5 62.0 500
100 20,5 23.3 46.0 D6.0 003  152.3
150 30,5 30.3 47.3 110.0 100,20 1343
SED (#) 3,5 0e2

LSD (p=0.05) 7.0 16,3

than '0ar 14/25'. In 1500, 'Super ckra' had a higher number
of shed bolls than 'Semaru 71' and ‘Ney 14725, In 1501,
1Semaru 71' and 'Super okra' had significontly highor number

of shed bclls than 'fiar 16/25°' (Table 4J00).

Mow spacing hed no significant effoct on the number of

shed bolls ot 13 weeks after sowing at Mokuwa .

Flant populatien had significant cffect on the number of

shed brlls at 13 wecks after sowing during the three growing

scasons. In 1579, 100,000 and 150,000 plants ha™' had

significantly higher number of shed bolls than 50,C00 plants

he™'. Similarly, in 1903, 100,000 snd 150,00C plents ha™!

had
hijher number of shed brlls at 13 weeks ofter sowing than

5G,0CC plants ha™'. In 1501, SC,0C0 and 150,000 plents he™!
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Table L,NCe Main cffect of cultiven row spocing end plant

population on the numbcr of shed bolls m-z af

cotton at Mokwae.

Treatment 1579 1900 1901
Cultivaer

Samaru 71 3.07 (e22 345
Cor 14/25 1.13 Ce27 1.1
Super okra L.65 (el6 471
SED (+) - Cal2 Ce019 Ce?0
LSD (p=C,05) DelS 0e10 1.40

low spacing (cm)

60 3.60 Ce36 3.63
75 2.95 Ne32 2467
20 3.11 Ne27 2,95
SED (+) 059 013 0e50
LSD (p=C.05) N.S. N.S. N.S.
Plant population (COC ha™ ")

C 1.50 De66 2.5C
100 3,67 Ce20 1.61
150 Gabo 0451 5.10
SED (+) Jak2 0409 Ce70
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had significantly higher number of shed bulls than at 130,000
i-lants hn”1. There was, however, higher numboer of shed bolls
at 150,000 plants ha™' as compare: with 50,000 plonts ha™
(Table 4.00).

The intercction hetween cultivor ond plent population
was significont on the numbcr of shed holls at 13 weeks
after scwing st Mokwa in 1975, With 'Somrru 71', thore wes
significant difforence in the numbes cf shed bolls ot
populoations of A00,0CC and 15C,70C plants ha'1 as camared
with S0,0CC plants ha'1. with 'er 14/25' the three
pepulation levels had no significant effect on the number of
shed bells at 13 wecks nfter scwing. With '"Super okro!
plents 2t 100,000 ond 150,000 plants hc'1 had significantly
higher number of shed bolls as comparco to plonts under
50,C00 plants ha'q. Similnrly, plants un-er 150,00C plants
ha™ shed sicnificontly higher number of Lolls than these of

10C,00C plants he™ ' (Table &.01).

The intcranction between row spocin: and plant populeotion
wee significont on the number of shed bolls at 13 weeks
after sowing 2t Mokwa in 19C0. [t 60 cm spacing, the number
of shed holls incrensed significantly with incrensed plant
ropulation. 4t 75 om row, therc wns no significant difforence
between the three population levels. ot 9C cm row, there uas
significant -iffcorence betwcen 10,700 ond 15C,000 plants hc'1

as cempored to 50,00C plonts hn"1 (Table 4,02),
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Table 4,01. ILnteraction between cultiver ond plant

2

populnticn on the number of shed bolls m - of

cotton at 13 wecks after sowing 2t Mckwa in 1979,

Flent populetion (000 ha™ 1)

Cultiver

SC 150 150
Somaru 71 1.61 5’5 Le95
Dar 16/25 0.00 1.00 1.45
Super okra 2.27 (o 600
SEC (4) C473
LSD (p=Ce05) 1.47

Table 4.02. Interoction between row shrcing and plant

2

population on the numbzr of shed bolls m o of

cotton ot 13 weeks after suwing at Mokwa in 1900,

Plant Row spacing (cm)

population

(o ha™h) = - =~
50 Uel12 Nel6 1.N0
150 (00 (130 Gl




100

LeDe3 Number of mature bolls per plant

Cultivar had sionificent effecct on the number of mature
bolls per plent during the 1979 anc 1901 seasons. In 1979,
'Super okra' had 2 significantly higher number of maturc
bolls per plant than 'Samcry 71 and '‘Cap 14/25', In the same
season, 'Samaru 71' recorded 2 significantly higher number of
mature bolls per plant than 'Nar 16/25'. In 1901, ‘lar 147250
and 'Super ckra' hod significantly .icher number of motura
bolls por plant thon 'Samoru 71 (Table 4.03). There was no
significant cdiffcrence between 'lar 14/25' and 'Super nkra!

(Ratle 4:03).

How spacing had ne significont cffcct on the number of

mature hells per rloant (Tahle 4,03).

i'lent populaticn had significant coffoct on the number
of moture bolls per plant durding the 1979, 1300 and 19C1
sensons. During the threc scoscns the number of mature
hclls per plont decreosed with increase in plant populaticn,
Plant populatinn of 50,000 plonts hn'1 recorded the highest
number nf mature bLells per plant, ond 150,000 plants hc'1
recorded the lowest numbcr of mature bolls per plant

(Table 4.03).

The 1ntera‘ between cultivar ond nlant population
wos significant he number of maoture holls per plent at

Mckwa in 1379 only., (At 5C,00C plants h5'1 'Super ockrn' wad
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Tallle 4.03. Main effect of cultivar, row spnacing and plont
ropulation 2n the number of maturc bolls por

plant at Mokua,

Treatment 1275 190¢ 1801

Eultlvar

Somaru 71 Gl 3.0 bet
Dar 14/25 -3 3.0 547
Super ckro Calt 36 Sa6
SED (+) Ceb §79. Oe3.
LSUL (p=C.05) 1.3 N.S. (a7

w spocing (em)

60 6a2 3ok 5.6
75 6.5 3.4 - 784
90 7.7 3.7 Seb
SED (#) (109 0.5 Oebs.'
LSO (p=(.05) N.5. N.Se N.3e

ilont populstion (00Q hn'1)

50 1046 5ol 740
100 601 3.0 be9
150 3.0 2.0 3.3
SED (#) D6 0a37 Do

LSD (p=C,.05) 13 D% 0%
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the highest number ~f mature bnlls per jlant, It was closely
fellowed by *Oameru 71% ond 'Oar 14/25' recorded the lowast
number of mature bells per plont. However, ot 1ﬁU,ﬂDP and
156,000 plants h3'1 therc wes ne sicnificant effect on the
number nf mature bolls per plant of tho three cultivors

(Tahle L.0O4),

hoCob fwerage boll weight

Cultivar hed significant effoct on the overnge bell
waight of cotton during the 1979 and 1900 scascn. In 1979,
'Super okra' had significontly higher boll weight than
Voamaru 71' ond ‘Car /25', ‘'Samaru 71' had significontly

higher boll weight than 'lor 164/25' (Toile 4,05),

Row spocing hod no significant uffect on the boll weight
of cotton oxcept during the 1SOC sesern., Row spacince of 75
and 90 em hat sicnificantly higher koll weight vhan GO cme
There wos no significant d4fforence betweon 75 end 30 cm

spncings (Table 4,05),

Flant population had significnnt ¢ffect on average boll
weight of cotton ot Mckwn during the 1979 and 190C seasons.
In 1979, plant population of 15C,000 plants ha'1 had o
significantly lower overage holl weight than 5C,000 and
100,000 plonts ha~'. There wos nc significant differcnce
botween 50,00C end 1CC,000 plants ha™ in respect of

average boll welghts In 190C, S5(,NCC plants ha'1 had
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Table 4.04. Interaction between cultivar and nlant
population on the numbcr of moture bolls of

catton per ploant at Mkeo in 1579,

Piant Cultiver

population

(woo hn’1) 'Samaru 71! Tar 14/25' 'Super ckra?
50 104 7.6 13.0

100 6.0 5.6 Ge7

150 3.9 2.9 L0

SED (+) 1.1

significantly higher bLoll weight than 10C,2C0 and 150,000
plonts hn"1. There wos ne significont differerce between
100,000 and 150,0CC plents h3-1 in respect of averane hcll

weight (Table 4.05).

L.0.5 Harvest ratio

Cultiver significantly affecter! the harvest ratic of
cotton in 1979 and 1901 seascns, clthough the response was
inconsistent. During the 1979 scenson, 'Super ckra' and 'eomoru
71" recorded significantly higher harvest rctic then 'Nar
14/25' while in 1901, both 'Semaru 71' end 'Supes okra' had!

lower horvgst retio than 'Oar 14/25' (Talle 4.06).
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Talle 4,05. Main effect of cultivar, row spacing ond plont
pepulntion on the avernge Lolls weight of (g)

of cectton at Mokwo,

Treatment 1979 1560 1501
Cultivar

Samaru 71 3.5 4.C b5

Dar 14/25 2.1 a7 3.7

Super nkra bob Ee6 545

SED (+) (.25 0e25 1.10
LSD (p=C.05) U5 05 N.Se

Row spacing (ecm)

GO 3.1 4.0 bab
75 3.5 5.0 Lo
9C 3.3 5.4 Lo
SED (+) T35 (¢35 1,54
LSD (p=0i05) N.S. 0.97 N.S.

Flant population (0CO hn‘1)

50 3.5 7.0 beb
100 3.5 6,3 349
150 2.9 4D 5.3
SED (4) Ce25 De25 1410

LSD (p-ﬂ.ﬂf)) F:.S fl.5 N.s-
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Table 4.06., Main cffects ~f cultivor, row spocing and slant

population on the horvest rotic of cotton ot

Mokwa .

Treatment 1579 19001 1901
Cultivar

Samaru 71 Dbl S . “e25
Gar 14/25 Ul Dbl Te31
Super okra Ce6b 053 De21
SED (:) C.02 o0k F«02
LSD (p=t.05) Je05 N.S. 0,09

flow spacing (cm)

G0 De59 TelS D2l
75 (1454 (e39 De25
90 T el Ce57 el
SED (+) Ga03 D06 Cell3
LSD (p=0.05) 20 Cel N.3.

F'lant population (OCC ha'1)

50 (.59 040 0426
100 o6 0.50 026
150 561 bl 7425
SED (#) . n.02 Lol 0.N2

LSD (p-ﬂ.f‘S) N.Se N.5. NS
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Row spacing significently affocted the horvest retis
“uring the 1979 ond 1900 seasons. The U0 cm  spacing hed
higher harvest rotico than 75 cm spocin. in Doth years

(Toble 4.06).

Plant populaticn in the ronge tosted hod no significont

effect on the horvest ratio of cotton at Mokwo (Table %.07).
L.ls6 Eorliness

The varicus eorliness indices werc differentially

affected by the factors tested.

Number of cdays toc 50¥ flowcring

Cultivar hod significant effict nn the number of doys
toc 5% flowering furing the three rowing seasons. 'Super
ckra' attoined the 50% flowering stage enrlier than 'Samaru
71" ond 'Oar 14/25' during 1979, 17270 end 1901 seasons,
'Somaru 71' rezched the 509 flowerino stnge eorlier thon

1 14/25' in 1979 ond 1900 seoscns (Tohle L.07).

Row spacing had no significont effect on the number of
doys tn 50% flowering (Teble LW07),

Flant population had no significant eoffect on the number

cf days tc 504 flowering (Tokle &.17),

HMean maturity dote

Cultivar had significant cffect on mean maturity -ato



Table 4.07.

07

Mein effcct nf cultivers, rouw spacing ant Zlent

populntion on the numbexr oF doys to 505

flowering cf cotton 2t Mokue,

Trentmont 1579 1900 1901

Cultivor

Semeru 71 E1." 6b.6 e

oor 14/25 69.1 604 6662

Super okra 6 ol E04 637

S5ED (:) Led Oek Jal5
LGD (p=0.C5) o6 Oel) o9

rw spucing (cm)

€ 63,5 6be2 65¢2

75 63.9 Gb.7 5.3

90 63,5 6545 6540

HLO () Ueh2 Ge56 Teh3
L300 (p=0.05) N.S. N.S. NeSe
i lont population (COC ha'1)

5 6345 6443 GleD
100 63,0 6bb 6545
156 63.5 64e7 (5.9
SED (+) 0e3 Dol Yol
LSD (p=C.05) MG N.S5. NeGe
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(MMD) of cotton ot Mckwa. During the 1979, 1900 anc' 1901
scosons, 'Samoru 71' and 'Super ckra' hod significontly
higher MMD than 'lar 16/25', There weo no significont
difference between 'Super ckra' ond 'Samory 740 exce)t in

1901 (Table 4,00),

low spacing had nc significant offect on MMD (Teble

Plant populaticn hod significent cffoct on MMD. In
1979, plents at 1C0,C000 plants hu"1 hat significontly lower

MMD than plonts at 150,0CC plonts hn'1. There was ng

significant ciffercnce between 50,00 end 100,0CC plants ha-1.

In 1500, plents ot 170,C0C ond! 15C,00C plants ha'1 matur:)

sionificantly earlier than those ~t 57,0070 plants ha"1. In

1901, plants at 50,00T ha~! maturad significantly earlier

than those at 100,0CC and 150,000 plants ha'1. Similarly,
plents at 15G,00C plants ha"1 matured significantly earlicr
than those ot 1CC,0CC plants ha"1 in 1901 at Mckwa

(Table L.0D).

Production rate index

Cultivar had sicnificant effect on production rate
index (FRI) of cotton during the 1979, 1903 and 1901 saaacns,
In 1379, 1900 and 1901 'Sameru 71' and 'Super ckra' had
significantly higher FRI than 'Car 14/25%, There was, howcver,

no significant difference between 'Samaru 71' and 'Super okra!l

-
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Table 4,NCe Main effect of cultiver, row spoacing and! plont

nepulution on the mean maturity dote of cotion

at Mokuwe,
Treatment 1979 1900 1901
Cultivar
Samoru 71 136.9 131.9 1507
Super ckrn 135.5 132.5 151.3
S5ED (+) .0 1.2 1.7
LSD (p=0,.05) 1.6 2.4 3.5

Row specing (em)

60 13,0 1313 155.0
75 130.4  135.7 1549
90 139.5 1340 156,
SED (+) 1.1, 1.7 2.3
LSD (p=C.05) N.5. N.S.  N.S.

Flent population (OCC hﬂ-q)

5(1 130.7 137,80 15040
100 137.9 13,6 155,0
150 G0 133.2 1553
SED (+) Ml 1.2 147
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(Tatle Q.GQ).

fow spacing hort no significont effcct on MY of cotton

ot Mokuws throughout the throe sensons (Table L.09).

'lant population in the range tested hord ne significont
gffoct on MI of cotton ot Mckwa furing the 1979, 1907 and

1901 growing scosens (Toble 4,09),

fercentoge of first picking to tctal sced cotton vicld

T

Increosed plant populetion trom 50,000 plonts ha™
15C,0CC plonts ha-1 and row spocing resulted in deecrenscd

seaid cotten yield at first ricking (Fig, 16 and 17),

ba9.1 5Sced cotton yield

In 1979 and 1900, 'Samoru 71' and 'Supcr ckra' had
significantly higher sced cotton yield than 'Oar 14/25',
There wos no significant difference between 'Samaru 71' and
'Super okra' nn sced cotton yicld. In 1901 season, 'Suner
okra' significantly ocutyiclded 'Coar 14/25' hut there were no
Significont differcnces bLetween 'Samaru 71' and 'Nar 14/25!
and betwcen 'Samaru 71' ond 'Super ckra'. On the basis of
peoled meon, 'Samary 71! and 'Super olire! significontly
putyiclded 'Cor 14/25' Lut there was no significant

difference hetween 'Samaru 71 and 'Super okra' on seed cotton



19

Trhle 4,19, Main effect of cultivor, row spacing and lant

population on producticon rate index of cctten

at Mckut.

Treatment 1975 1900 190
Cultivar

Samoruy 71 Del 10.5 0e3

Onr 14725 2.2 7.6 747

Super okra r 1.7 96

52D (:) Ge35 2,29 D60
LSC (p--"-05) Ca? Q.E 102

Row spacing (em)

60 6e2 15,1 G
75 Babs 15,0 0.6
50 5.5 15.2 749
SEO (+) OelsS 3.21 aal’
LSD (p=405) N.5. N.S.  N.S.
Plont jopulstion (000 he™

50 61 16.4 049
100 63 16.3 D6
150 5.7 12,4 0.1
SED (+) a35 2.29 0.6

LSD (p"’.'.05) N'S. NIE‘. N-s.
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yicld (Table 4.90).

In 190C, 75 cm spacing sicnificantly autyiel fed SO and!
G0 em row spacings and 60 em spacing sicnificantly outyiclded
90 cm row spocing. In 19G1, both 60 and 75 em spacing
significantly outyiclded 97 cm spocin), There was, however,
nc significant 'iffcrence between €° @nd 75 em spocing on

seed cntton yicle. Oascd aon the pooled data, 75 cm spacing
significantly outyiclded hoth 60 and 90 em spacinos and
there was nn'aignificanne difference between 60 and 90

row widths (Table 4.,90).

In 1901, plants at 50,000 plants — sinnificantly
nutyielded plonts ot 10C,000 and 150,00C rlonts ha_1 but
there was no significant difference in sced cotton yield ot
10C,000 and 150,000 plants ha'1. “ased ~n proled analysis,
plants at 50,000 plants ha'1 cutyiclded those of 100,000 and
153,000 plants ha'1. There was o ~rolual decressc in sectdl
cotton yielrd as the lant populotion was increased althcugh
the differcnce between 10C,CUC and 150,707 plonts ha™ ! was

not significant (Table 4.50).

The year had significant effect on the seed cottsn yield
ot Mokwun, The seed cotton yield during the 1900 season uwas
significantly higher than those of 1979 and 1501. Similorly
the seed cotton yield of 1901 was significantly hijher than
that of 1979 (Table 4.90),



Table 4,97,
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Main effect of cultiver, row spneing and plont

nopulntion on seed catton yield (kg ha'1 nt

LSD (p=0.75)

Plant population (OOQ ha” )

Mokwo .
Trectment 1979 190 spr Fuelad
Cultivar
Soamary 71 1006 2153 1203 1507
Oar 164/25 L57 1150 12003 939
Super okra 915 249 1420 1501
SED (#) n7 269." 5.7 05. .
LSD (p=0.05) 175.° 541 117.~ 166-%
ow spacing (cm)
60 051 19640 1350 1303
75 073 2210 1407 1697
50 733 1569 1141 1140
SED (+) 93." 261, " 52 45

N.S. 271 . 145, 06

50
1CC
150
SEU (#)
LS50 (p=sCe05)
yeor Meen
SED (+)
LSD (p=0.05)

.
776 2122 137 1425
059 2012 1315 1395
23 1505 1213 1207
07.4 265, 50- 05,
N.S. MN.5. 117 166 ~
019 1907 1302
05
1G6
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teBe2 Lint yicld

Cultivar had sipnificant effect on cotton lint yicld
at tokwa during the three growlneg sesscns,  In 15979, 1600 and
1501 'Super vkra'® significantly outyinlcagd 'Somary 71' and
0oy 1h/25Y, tSamary 71 also rutyioldoo 'Nor 147257

(Table 4.91).

In 1979, 75 cm specing significéntly:eufyieldnd 60 wnu
°C om rows. Similarly, 60 om spocing significently outyiclriod
50 cm shecing. The rasult was sliphtly Aifferent in the 190G0
season where 60 em spocing significently cutyiclded 75 o 53
cm spacings.  There was also 2 significent differcnce botwein
75 ondd 80 cm spacing,  In 1901, 75 cm rnwihidnificantlv

nutyielried 90 om 1ows but the difference hetween G0 onn

75 cm rows e net gignificant (Table 4.91).

mong the three populaticns tosted, 50,000 ong 100,000
piéﬁts hn'1 slopificently outyisldod 150,000 »loants ha"1 in
1579, In 18900, there wes significant Jecrense in lint yicl!
with inerensed lant ponulotion, /L similar rosult wes
shaeived in 1901 excopt thot the differcnce Botween 10C,H00

and 150,000 plonts ha'1 wis not significaont (Tohle 4.91),

4,5,3 Number of seeds per boll

‘Samaru 71Y and 'Guper ckra' bod siceificantly highor

numbier of sesds per boll thon cultivor Par 14/25  in the 10974,



- Table 4.51.
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Moin effect of cultivar, mow snﬂéing and nlant

populotion on cotton lint yiels (kg ha” ') %
Mokwa.
Troatment 197C 1360 14901
fultivar
Sameru 71 L22 - ce2 L5323
Lap 16/25 156 736 3905
Super akra L 1203 555
SED (:) B - T 30, 2:).
L5D (p=C.05) 13, " 77 " 57,
RNow spacing (om)
60 325 1227 43
75 356 1543 505
90 321 Aok 399
SED (+) 5. 53.% 39,
L0 (p=(.35) 26." 143, 1Mo T
Plant population (GUC h3-1)

50 294 1090 Lo
100 379 972 L7
150 3 745 424
SED (+) 6" 30. 20."
LSD (p=0.75) 13 - 77.7 57 -
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1960 anc! 1501 secsons. Therc wos no significant diffcrence
in secd number per boll between 'Samaru 71' and 'Super ovkra!

(Tﬂ?le QQQZ)Q

dow specing and plant population had no significont
effeet on the number nf sceds per holl during the 1979,

1800 and 1901 seasons ot Mokwa (Tahle 4,92).

The interacticn between cultivar anrd plant population
wos significant on the number of scods per holl ot Moken in
1979, With 'Samaru 71' incrensed plant populotion ha”t no
significant effect on the number of sceds per bholl. Using
Tar 14/25', there was @ sicnificant incrcasz in the numier
of sceds per bnll by increesing the plont population from
5,000 to 100,070 plants ha"1. Ther: was, hcwever, no
significant difference between 10C,000 and 150,000 plonts
hn"1. Incrensed plant population resulted in the decroase
of the number of seei's per Lell of 'Super okra'e There were
girnificont differences between 50,000 and 150,000 pilants
1

ha™! and betwoen 100,000 and 150,00C plants ha™

4.1C Corrcloticn and lugression

L.1C,1 Borrelotion between growth perameters and seer!

cotton yield

Seed cotton yield of 'Somoru 7' was significantly

and possitively correlated with LAI at 11 weeks aftor sowing



Tabhle L.92.
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Mein offecets of cultiver, row spacing and plent

- populztion on the numbore of sgeds per boll of

cotton at Mokwa.

Troatment 1979 190 19
Cultiver !_
Samﬂru 71 29.‘4 ! 2{,1.[} 32.“
Onr 14725 B 2Ua6 20,9
Supor okre I0LL 20,6 33,3
SED (+) G.7. 0.7. 07
LSD (p=0.05) 1.4 1.5 1ol
Row soacing {(ocm)
60 2541 2540 3147
75 2643 2641 3340
o0 26,7 25,3 31,7
SED (+) Ca't 1.0 Co
LE;D (D=[.‘..05) Nnﬁ. NISI i‘!lSl
Flant population (000 ha™ 1)
- 80 2640 25,9 31,9
100 - 26,6 25,1 31.1
150 25.5 2642 31.2
5E0 (+) CeT 0.7 el
LID (pﬂD.DS) N.S. N-c.'l. N.E.
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Table 4.93. Interaction between cultivar and rlant
nopulation on the number nf sgeds per boll

nf entton 2t Mokwa in 1079,

Flant
Cultivor

ponulatinn

(o0 ha"q) tSamary 7' War 147251 'Supor ckrat
C50 o xg.0 16,5 31.5

00 29.7 15,1 31,1

150 20.3 19.7 | 2e.s

SED (+) ot

LSD (p=(1.05) i 2.4

(r = 0.71) and total dry matter ot 15 weeks efter sowlng in
I

1500 (v = Ca01) (Table 4.97). Sced cotton yinld of 'Samiry

710 was no significantly correlated with gecwth porameters

~4n 1579 (Table 4,964).

Similarly in 1900, seed cotton yicld of YVar 14/25% uwns
significantly and pesitively correlated with LAY ot 41 and
15 woeks after sowing (r = 0.40 and © = 0,61, respectively),

end total dry matter yield at 15 wecks after sowing (r = U.76G)
(Takle 4.90).

Secd cotton yleld of 'Suner akra' in the sam: yoar was

significantly and positively correlated with total dry motter
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yield at 15 weeks oftor sowing only (r = Z.00) (Table 44,99),

In 1901, sped cotton yield of cvaly YSupor ckra' wos
gignificantly ond nositively correloted with tutol dry

motter yiceld at 15 weeks after scuinp was (r = N,uL4)

4,10.2 Correlntinn bptween yicld componcnis and seed

(Table k.102).

cotton vield.

.

In 1979 ot Mokun, sead cotton yiels wns significsntly
anct posititively correlsted with averaga holl welght for
cultivors Jar /25 and Super okra (r = (.47 and (69,
respectively) (Tables L4.95 and 4.296),

. , - -+,
In 1900, seed cotton yleld of tSamary 71! wos

significantly and positively cerreloted with ginning
percentange (v o= [1,73), average boll welght (r o= G.06) send
index (r = 7.092), average number of maturc ltnlls per plant
(z = Cu00), ond aversge number of scerls per boll (r = .00
(Table 4497} = = | . |

i

Seed cottunwﬁleldlof Dar 16/25' in 1507 was significnntly
and positively correloted with ginning percentoge (¢ = 24601,
average bell weight (r = 2,M12), lint index (r = £.62), sond
index (r = 0.00), svarsge number of scads per Loll (x = .07,

(Table 4,987, S - S : [

Seed cottan yield cf 'Super okra' in the some yolr wae

Cer

oA - . & oy



202

Tab1l: 4,54, Motrix of coefficients of correlaticn () between sacd eoctton yicld and growth and
yield compenents of 'Sameru 71" 2t Mokwa in 1279,

Gimnine 9 D15 1,00

Seed inex R Ce 10 1.02 K ,
Lint inlix—— G35 w5 Cel9— 1.00 SRR o
fwe S011 whe -2 et 020 0.19  £.18 100

We M« OF

soeils/ull J.27  =Co31  =0.93  C.07  CJ3 1,70
. * %

We Na of

maturs . _ ) :

holls/plant 0 012 - ={.32 ~Ca10 He17 =C09 GeB1* 1,03

LAI (3t 11 WAB) Tl.06  0.35% 0 Dul3 ~Lo12 =010 _ Fe5  =C.N7 100

Tutal Ury S . B

mattor yiolad : - L

{zt 15 W.5) C.Ch =012 «CL06  GL.03 r.G3 [e22 - <508 = U 48% 1,70
Seed Wwenz.of avenc.of LiI(zt Teotal dry
gcotton Gimming Seed  Lint  Gwobell  sceds/ mature 11 Wh5) metter yield
yield % indcx  index wt. Boll 2olls/ (at 15 W.8)

plant

¢ Bienivisant ob FU0L prohability leveld.
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Tablo 4,095,

Mobpix of coefficicnts ~f correloticn (r

yield com.cnents of *lar 14/25' ot tokwa in 1579,

hotwzen seed cottun yicle end growth and

Sgnd custan
yicld 1.00
Birning 75 .09 1,00 :
Seed inlos o - Ge26 (e15 1,00 )
ml“..-..j._w M.:n._..ﬁvn - IWIU 111,:Cm@i _— ml..lu.. \—08 *
‘wWe 511 wte Cob7* =0e25 | o007 =D.00 1.00 ’
_.\..‘.Cl .....n..l W.nu
n.,.—ch. [gars U.m.
meturo
LAl (at 11 WL8) .12 =10 =D.0h  Cel  Za15 O L0* Ce31 1,00 _ W
Tetzal dry ’
matter yizld
(=t 15 Wib) a0 [ el7 Celt Na17 P [ Cel3 - Call5 e DG¥ 1.00
Scod fvenNC0F fivanCeof Total dry
cotton Ginntmg Seed Lint (wv.abcll seeds/ mature L5 (ot matter yicld
yield ¥ index index wi. boll holls/ 11 ©hS) (at 15 WRS)
plent

* 32onificeont 9t

0.0% probability lovel.

L
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Table 4,9G. Metrix of coefficient of correlzticn (r) botwsan seed cotton yizld ond growth and
yiczle compenents of 'Super ckral! a2t Mokwo in 1579,

Seed cciton

<HOHﬂ_ . ;—.muD a

Binning % Tel5 1,00

Beed index To13 w16 1.2C

Lint inuox Te3 —UeT7* — Tedb 1,00 .

fve 3011 wWie ”.PQ# Polen lmo.__I\ lm)tﬂ.uu L—.W_D

five nite f

seods/holl Ju02 -le 27 037 C.37% 0.3 1.00

Ve Noa 7 )

motors

bolls/z=1rnt CalB  ={e18 Ta31 =Cath [W1C Do B6* 1.00

LAD (26 11 WAS) Tu13  Cul1  20l39% <Lu02 <30.25 013 0006 1,70 ) -

Total do ¢ "

mrticr yicgld

(nk 15 &.5) P 1 Cal2« =020 T L3 C,U0 Calth - il Y 1.00

Wancecf -

Seed av.nc.of mature Tctel dry
cotten Ginpdng Sged  Lint Gvl.boll  sooeds/ holls/ LAZ (2% metier yield
yield o index index wh. holl L8} (=t 15 WLS)

rlant 11

* Gi~giticont ol

f.118 probodility level.
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Tenle Lou7.

Moutrix of coefficicnts cof correlstion () between sepd cotton

yizld on growth ond

g

Cofll probabllity lavel,

i e e o e Bl g g

yicia components of 'Samoru 71! 2% Mgkus in 1SCC.

Sced cotiun

yicld 1.0

Binning Ma 73" 1.0

fwve 311 wh. CellS® M L ..—!QD -

||-.lw.:ﬂ i .\.._‘ - _.Hmaim MCJU lh..‘” Aoﬂm..m — -

Seod intox TL52¢ LD3* 094 D05 .00 i

iwae D2, =F )

soegs/osll TellG* UL05* e02 wmia1h <[e56* T,lD

-.\..CC Ml a U.“-_ -

mature ) ’

balls/olunt TJ0* TS0+ (u03G% 0,05 «Te92* C.53* 1.00 "

LA (s% 41 5°8) Ca71% CJ79% QW7e D1 D.02% 1 Cu7 DU 150 o

Total dry \ .

-mettor yiold _ L
- (Bt 15 W33 CalM* - 0,70 O.91* D07 7,05* a92* TG0 ST 1.0

, Av.nu.of
Scez iwenteof maturce Tztzl ripy
cotton Ginning fweboll Lint  Seed sacds/ fiolls/ LA (ot mettor yield
yiclz % wta dndax  intiox Hholl plont 1 9hh) (ot 15 URS)
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Tablz 4,90, lict»ix -f cocfficlent of corrclation (r) botween scod cotton yizld, “ae-wth ond yizld

L I Vi Vs aa

cow.on:nss ¢f 'Bar 14/25' at Mekwn in 190C.

- s -

-—

Sced ection

yield 1)
Ginning 7 508 w0
Av. 5cll wi, lals2® Je.66* 100
Lint in ‘cx o22% o~ 7 ~_e57* 1,00
Sced in‘cx PR LR o5 R 0 . (60 1,00
ﬂJC__r NCe .,-“... i
gaare/hcll « 7% 0,63+ DeOC* =01,65* N,55* 1.00
Av, noe Ccf
moturc Y 5= Je74* (=91 =l aB* DeS2e J.93+ 1.00
bolls/plant
LAI (ot 11 J.°3) o i J55 C.22 ~Ca0h Ca.22 0,20 0. 34* 1.9
LAI (at 15 4.3) +a1* =020 C.50* 039 ~CL.60* O.65* C.BO* Cech 100
Total dey.
matter yiclc J75* ~Cl61* 0,07¢ 0.95% (.93 O.09% D49 0ot Deb6*
(at 15 U3S)
B Av.no.of
uhmu Ag.nc.of mature
cotton Ginning Av.boll Lint Seced scecds/ bolls/ LAI (=t LAI (ot
vicla 4 wt, index incex nnll ploant 11 W°S) 15 WAS)

—— -

1.03

Total dry
matter
yield (ot
15 WAS)

* Sizmificant o1 ',05 prohability lovel.



Tatlz 4.95. Matrix of ccefficient of correlation (r) botween seed coiton yicld ond growth ond yield
compenontis of YSuper ckra'! 2t Mokwa in 1600,

W P

See? coiton

yicld 1.0 N .
Ave Boll ube D02 0.76% 1,09 N e - |
" Ling dnroxs 0,50  G.b3%— ~0.50% - 1.00 T
Sead incux | ¢ GJO3 -UL05*. ~Cl.50F 045 1.00 m. - ¥
. NG, mﬁhsﬁ_. . = :
sazlig/Lnllc Da03* CL0)* Oeu2* N Ta L B 1.00
mm © Avenn. of meiore _ o o
UUHHW\UHUZ& ml-.ﬁUi m-&&* Im.mm...ui nlﬁ.‘b,ﬂ* |G‘ wh—.* ml @\mn. A'GD . . e
Co LAT (2% 1 HAS) Cal1 Du29 0 Cu16 =025 ~0.12  G.12 G.12 13 3
Total o= . .
Comatter viocld : _
(at 15 358)  DWOF* <0 74 0.02*  D.JA7* 0u70% (0p01* <003+ -1 1,00 §
; - _ Avenio.of
Seed Av.np.of matuze
N cotton Ginmning Av.boll Lint Szo secds/ bholls/ ~ LAI (=t Total dry
. yielo b wh. index index boll plant 117 WAS) mettor yield
» o —— (2t 15 WA3)

e BiopiTicant at 0.05 probability laveld




able 4.,1°C, Matrix of coefficient of correlation (r) between seed cotton yizl:

=nt! growth and
yizld components of 'Semaru 71' at-Mokwa in 1901,
Sced cztton .
yizld 1.0C
Ginnin: % C.35* 1.00
Lint in:lcx DONU DODJI J.g
Secd index 005 =004 D.5k 1.00
Ave 301l wt, C.01 =007 =-0.07 ~0.01 1.00
Av. nNo. cf
WQEUW\UUHH Dl;_u 008 looam .I_U.ncUI lDta;_ JOD._U
Aveno.of
mature
UUHHW\MHHUS.—.. QON# (e 37* lmou..u. 'DDQN ..-U.._D QODD J.DD
LAI (at 11 UAB) 0,25 0.20 0,25 C.32* 0,05 0,09 ~-0.2C 1.0
Tatal dry
mattor ydeld
(at 15 LAS) .20 D.22 0.15 0.01 =0.11 0,20 0.32* Colm 1.00
Seed Av.no.of
cotton Ginning Lint Seed Av.boll Av.noc.of mature Total dry
yield % index index wt. seeds/ bolls/ LAI (ct matter yield
boll plant 11 UAS) (at 15 WAS)

-

* Sionificant at

0.05 probability level,



Table 4,101,

yield components of 'Sar 14/25' st Mokwa in 1501.

Matrix of coefficient of correlation (r) bhetweon seed cotton yicld ont growth and

Binning 95
Lint index
Secd Inta
hv. anH wt,

Av, NCe ot
seeds/hnll

Av.noc. of mature
belle/H17nd

LAT (=t 11 WAS)

Tatal Zry motter

.00

Ga10
0.19

.m. LGODP

..DODN
0.30

0.6

B.22

yizlc (ot 15 WiS) 0.10

Seed
cotion
yigid

1,00
D.51*
0.23
Os 1l

012

0.05
D29

0.20

Binning

%

1.00

Ll.nluml

0.23

Q.10

G.07
025

D.25

Lin%
index

1,00

Do34* 1,00
OlDﬂ 'mtmm
J.19 0,04
'D‘Dm ....D.»_D
Q.AP 'DtAD
Seed

index wte

0,29

.03

IDODQ

Hfv.no.af
Av.boll secds/

boll

1.00

£33 1,00
=(ell a3

v ,.ne,of

mature

bolls/ LAI (ot

alant 11 LA8)

1.00

Tectal dry
matter yield
(at 15 6A8)

niticant st 0.05 probabllity level,
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Table 4.102,

Matrix of coefficient of correlation (r) between seecd cotton yi
yield components of 'Super okra' at Mokwa in 1501.

21 ant orowth and

Szed cotiton
yield

Ginning
Lint incex
Seed inax
Av, boll wi,

Av, NMne of
secus/hcll

Av.no.ocf moture

bolls/;lant

LAI (=t 11 WARS)

Totel Zry matter
vield (2t 15 UAS)

1.00

0.33* 1,00

0.3 0,95*
D‘Nm I_Ulmn—

Da»_ﬁ ID._“.nk..

0,00 ~0.24

m.aw Dlmm.
GGJN .ID.NP

Colile® 0«23

Seed

1,00
~0.,05
IDODD
.IOQ.;—@

D50

'QONU

0.25

cotton Ginning Lint

yield %

index

1.00

0.23 1.00
0.33* (.16
G.Am I.Q.Au
0,00 0.15
-C,04 -0.05
Seed Av,bpll
index wt.

1.00
=006 1,00
~0.29 Je56*
IO.AP 'Dlﬁu—\u
Av.noeof
Av.nc.af mature
seeds/ bolls/
boll plant

LRI (at
11 URS)

1,00

Total dry
matter yield
(at 15 WAS)

* Significont ot C.05 probability level.
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ginnificantly and positively correloted with ginning
percentage (r = 0,76), average boll waight (r = 0.02), lint
index (r = 0.50), seed index (r = 0.03), average number of
seeds per boll (r = 0.03), and avercoe number of mature

holls per plant (r = 0.03) (Table 4.99),

In 1901, seed cotton yield of 'Samaru 71' was
significantly and positively correlated with ginning
percentage (r = (,35) only (Table 4.100). Similarly, sced
cotton yield of YLar 14/25' and 'Super okra' in the same yoar
were significantly and positively correleted with average
number of mature bolls per plent and jinning percentoge

(r = D.446; » = 0,33), respectively (Tebles 4.101 and 4,102).

4.10.3 [Regression of seed cotton yield on plant population

The regression of sced cotton yield on plant
population for the three cultivers were ctlculated. There
was o prooressive decreese in soed cotton yield with hicher
rlant densities (Fige. 10). The rogression cquotions ora@

given as follows:

'Samaru 71!

V = 2255.00 4+ 2.7 x = 0.03 x° (22 = 0.71%)

'Jap 14/25°

Y = 1677.0 = 4.2 x + 0,01 x° (2° = 0.05%)
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Fig.18 : Regression of seed cotton yield on plant populction

ol Mokwa (mean of 1979, 1980 and 1981 segsons
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'Suner ckral

Y = 3265 « 13.6 X + 0.03 x° = (02 = 0.75%)

.14 MHzgression of yicld camponents on sced cotton yield

!

tvery increase of LAI by one within a rampe of

o5 to 3.5 resulted in 17.0 kg ha-1 of seed cotton of
ar 14/25' (Fig. 13). Similarly, each incrensg of avoroge
holl weight by one gram, within o ranpe of 2.0 to 5.0g,

incrensed scod cotton yleld by _207 kg hﬂ—1 (Fig. 19),

L.10.% Multiple reoyression

Btope=wisc multiple regression of seed cotton yleld

nn yiceld componente of cotton wis studied (Table 4.103
ond 106)., |
:| " i

The following recoreossion cvguitions were computed to
guantify the relative contribution of yicld components to

seed cotton yield for the three cultivors:

1Samary 710

Y= 615.0 X1 -t 331.6 _. L3 T T I (i)
V = 257.3 X, + 255.5 X, = 249.9 ' serseens (ii)
V = 115.2 X,1 + 1"‘2.2 Xz + 50.3 x} Ll 7‘?0'!‘ L B BN B BN N (iii)

o=
f

100307 Xq + W09 X, + 663k X, + 52,7 X, = 0460 (iv)

L
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LA Bar 4/ 25, ¥=500.6+207 x (1= 074)
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Fig19 : Regression of seed cotton yield on average boll weight.
Each point{ 4 ] represents the mean of pine values.
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Table 4,403, Multiple regreesion coefficients of sead

- eotton yield on growth and yield components of

cotton indicating their relntive

cantributions ot Mokwa.

_ Multiple reyrogsion Relotive
Variables coefficients (R) contributions
%
tSamary 710
LAI (ot 15 WAS) 0.79 4044
Ay, no. of mature
bﬂllﬁ/r)lﬂnt 0,92 39.7
Av. no, of frulting
branches/plznt 0.56 1.0
RU. L]Ull L‘Jeight 0056 001
'Dar 14/25!
LAI (at 15 WAaS) 0.02 13.5
Av. no. of mature
bolls/plant 0.93 LaY
Av. no. of fruiting
hyranches/plnnt 0.97 049
HU- boll weight 0.90 DQ-?
_ ‘Super okrg!
LAI (at 15 WAS) 0,70 45,0
Av. no. of mature
bolls/plant D.922 36.0
Av. Mo, of fruilting
branches/mlant 0.59 18.1
Av. boll weight 0.69 01
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tNar 14/25':

i

605.9 X, ~ 93246 . (v)

h16.1 x1 + 160‘9 xz bl 116“.6 -_!:.. Il..-'!. (Vi)
232,9 X1 + 06.0 X2 + 105.2 X3 - 260642 ... 0.. (vid)

- - - -
|}

. ‘i
102.6 X, + GBelt X, # 10346 X5 + 151f§ Xp, = 281343 (viii)

'Super okre':

Y = 753.1 X,‘ b 495.5 R O..l.!.'ll (lx)
Y = 331.2 X,l + 226.5 xz - 330-6 ] . er PR ERR (x)
V = 32&.3 X1 + 55.6 X2 + 77.7 )( - 1&68.3 PR A I W ) (xi)

Y o= 322,141 X, + D42 X, + 713 X

2l
LAI nt 15 WRS '~ v '-,

3
’ 3 + 301 Xh - 1487 (xii)
Where X1 = _
X2 = Av. no. of moture bolla/plant

x3 = Av. no. of fruiting branches/plant

xh = Av. Boll wt. in gram
-

The actucl and expected yields ore sbown on lable 4.105.

EIT
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Table 4.104. Pooled multiple regression cnefficienta af

seed cotton yield on growth and yleld

. componeants of cotion indication their

relative contributions (Samaru and Mokwa)d.

Multiple flelative
;ariahlea regression centribution
coefficlents %
(R)

Variety Sanoru 71

Average number of ) o . -fi S
mature bolls plent™ . 0.89 47,5
LAI (ot 15 WAS) . . p.e 45.0
Average number of 'i e :Ef::f. @#%
vrulting branches Lo '  _ ' E
per plant (at 15 WAS) 0.9 5.8
fvernge boll weight “.‘h 0.90 o © 0.9
- Variety Super akfa
Average number of ig |
mature bolls per plant'1 ~ Ga94 IS . 4B.D
LAT (at 15 WAS) 0,98 | - L0.B
Average number of -
fruiting branches |
per plant (at 15 WAS) ! D.99 S 1046
Average boll welght  0.59 0.6
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Toble 4,775, Comparison of computcd sced cotton yield

with the actual seed cetton yield.

Cultivars
Unrinbles Samaru 71 Super okra Nar 14/25
Actunl seed
cotton yield
kg ha™" 1,602 1,757 1,345
Comnuted with 1,546 1,003 1,139
cguation (1) (-0,03)* (+0.03) (~0.2)
Computed with 1,453 1,750 1,259
equation (11) (-0,09) (o) (-=006)
Computed with 1,57 1,054 1,311
equntinn (iil) (-0.02) (+0.06) (~0.03)
Computed with 1,621 1,925 1,450
equation (iv) (+~0,01) (+0.1) (+0.,07)

* Parenthesis indicate 7 deviation of computed values from

nctunl values.
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Chapter 5 ) '. . i'-f;;jé o
% . pISCUSSION

51 Seasonal and Site Variations

Soll énd climatic variations ployed strong madifying
roles on cotton productivity at Samaru and Moksa guver tha
three yesrs (1979 to 1901). In general, seed cotton yield
groun @t 90 cm row, averaged over the three years, was
1,435 and 1,116 kg ha"1 at Samaru and Mokwa, respectively.
This yleld level 2t Sameru was 22.2% higher then that at
Mokwa. The higher yleld wes manlfested in favourable seoil,
climatic and probably biptic factors at Sameru (northern
Guine2 savanna) as compared to Mokwa (southern Guines
savanna). 1he water-bolding capacity verled from 31.5 cm
m'1 s0il depth at Samaru (silt loam soil) to 17.4 ch m"1
depth (loamy send soil) ot Mokwa (Howal and Hnahe,1972).--
The drying cycle of the letter site stnrts Immediately m}tar
the rains cease (mid-October). At Samaru, cotton could weke
the better use of the grester soll water during the
reproductive phese. The mesn yearly rainfall (1979 %o 1501)

wes alen marginelly bhigher ot Samcru than at Mokwe, 1,044 mm

at Somaru and 1,020 mm at Mokwd (Appendices 1 and 5).

far July~scun cotton, end of August to end of October may
be teken 2a a parlod os square imitlatlon, flowering end boll

development stages, Cotton requires an optimum temperatune.

X

%
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range of 22 to 32%c durino flowering tnd boll development
states. During this reproductive stage, day time

temperature of 26 to 320 is desirable. but nighta.ahuuld

be cool (18 to 20°C) Pop translocition aof phnteaynthote from the
spurce-leaves toc the sink~bolls (Kumar et al., 1982 a).
Angther factor that favoured hipher yields st Samearu was the
provailing temperature during_reprnductive phase; deytime
temperatures of 20.1 to 32,5°C and night temperaturea of

17.3 ta 19.7°C (Rppendix 3). At Mokua, the deytime
temperatures was in the renge of 27.3 to BU.BOE (except in
1961 seasgn with 30.8 to 33.3°C). The night temperatures at
Mokwa during reproductive pheasc was alao higher thanm aptimum
in the range of 20.0 to 22.9°C (Appendix 8), resulting in low
seged cotion yleld. Thoe pptimum temperatJre 8t Samaru
prohably promoted high photosynthztic »ates in the dayiime
and high translocation and low reosplratory rates in the
nighte thus enhancling the productivity. The lower seed
gotton yield at Mokwa could hove been cnuged by the low
daytime temperatures - reduced photosynthetlc rate and high
night temperatures that favoured hiph rospirontory ratee end

low translocotion rates (McMichanl end Fowell, 1971).
| ' )

Cotton is known to respond fovourably to relatively
mﬁderate to low humidity and prolonged sunshine hours for
better retention of flowers and bnlle. It is eppperent from
Appendices 2 ond £ that relative humidity at Semaru during

the reproductive phase was 10 tn 40 lower than ot Mokwa.
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.
On the other hand, the mean octual sunshine hours at Semaru
was in the range of 6.1 to 0.7 hours (mean 7,4 hours) as
compared to 4.9 t0 7.9 hours (mecn G.4 hnurs) 8t Mokwa
during the seme period (July to October) over the three
yearg, The relatively hlgh humidity, low light intenslty,
and cloudy weather at Mokwm, probably eﬁhanced vegetative
growth (ghoot growth) (Orouwer, 19€5) and infestation of
insect pests complex on the érnﬁ as also Lepurted by Pearsan

end Dearling (1950).

- In the potential cotten growing areaé of northern
Nigeria, the fovourable growing season is limited by
cesasatlon of rainfall in early October. The growing season
for 1ste~sown cotton plantod in mid-July ranges from 100 to
120 days. The current recommended cultivars of cotton
(Gamaru 71 and 3amaru 77) require » Favourable growing
season of 150 to 180 days for opftimum productivity, It
appeers that we have been trying to promote long seasan
cultivers under 2 short growing scosnn. Most of our
management recommendation tested under early-sown (June)
eonditions are¢ not suited for late- (July) and very late-spuwn
(August) conditions, The performance of the variables
discussed below have been markedly affected by thelr
adaptablility to variation in the environmental conditions asg

described earlier.




5.2 Cultivar

Averaged over two seasons (1900 and 1954) at Samaru,
Suyper okra' cutyielded tSamaru 71 by o margin of 16.0%
providing an additionol net return of #108.12 (Appendix 13 a).
Similarly, aversged over three seoasons, 'Super okre!
outyielded 'Sameru 71" by a margin of 20.75 &t Mokwa, giving
an additional net return of MM30.271 (Appervlix 13 bB). On the
basis of pooled deta, over seascons and locations, o yield
incresse of 302 kg ha~' of seed cotton wes reallsed by
planting 'Super okra' inetead of 'Samary 71'. A similar -
tdghea margin of productivity of 'Super okra' wes also
exhiblted in the second tricl at tMokwa., In this cese
'Super okra' outyielded 'Samaru 71" by 0.3 Humeuér, both
1Super okra' and 'Samoru 71! gutyielded 'Car 14/25% by

marging of 93.3% and 70.%., resgectively.

Lint yield followed & similor trend @s that of seed
cotton yield ot both locatione. These Findings ere
confirmed by the work of Harami and Weaver (1962}, Janes and
Andries gt al., (1969), and n;mgnn (1972) who reported
significant increase in sced cotion yicld of 'Super okra!l
leaf type cotton cver the nprmal leaf type cotton. However,
flan and Weaver (1976) reported that 'Super okra'! leef type
cotton produced essentially the same amount of ssed cotton as
the normal lesaf type. ‘'Super pkra' thus appebrs to be more

sulted to 8 short growing sesson. A simllar view wes shared
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by Cook and Doyle (1927).

The very low yielrds of 'Par 14/25', 2 long staple,
longer season cultlvar at Mokwa was probally caused by thé
lack of soll moisture for the latter formed bolls to reach
maturity. The rains cessed 21 days ofter the 'Car 14/25!
has attnined 50¢ flowering, A% this time abgut 35% of the
fruiting bodies were either ot sguoare nr flower or young
boll stage, The full yield poternticl of this cultivar |
could not be exploited becouse of the shurt growing period
it was exposed to. ‘'Der 14/25' is, thercfore, not aulted to
the late planting culture in areas with short rainy se2son
as indiconted by Nerger (1969). 1'lar 14/25!', it saems, is

sulted only to early planting (May/June).

The superiorlty of 'Super okral! pver ‘Samoru 71' snd
1har 14/25' was manifested in o numher of growth and yield
contributing characters at both locations, nomely @ average
number of meture bolls per plant, LAI, svernge number of
frulting branches, and average hall welght. 'Samary 71 and
'Super okra' seemed to occumulate about the same dry matter
yield at geven, 11 and 15 weeks after sowing. However, thg
partitioning of this dry matter into the component parts
revesled varied ratiogs. While thz fruiting bodles constituted
about 30% of the total dry matter (between seven and 15 wooks
after sowing) at Samaru, this drvoppord to about four per cent

et Mokwa. The fruiting badies of 'Gomaru 71' constituted
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17.1% and 3.3 of TDM at Semaru and Mokwa, respectlvely;
"while 'Super okra' accumulated 33.2% and 4.1% of its TDM as
fruiting bodiee at Samaru and Mpkwa, raespectively. This
result is supported by the findings of Karami and Meauer
(1962}, Rego and Weaver (1976) and Andriecs gt al. (1563) who
reported that okra leaf type cottons produced more Fruiﬁ&ng
bodies than narmal leof type cottons. This alsg showed
higher vegetative top growth at Mokwa of the two cultivers
as comparsd to Semaru locstion. Under the condltionof High
vegatative growth more vegetatjve thon frulting branches are
produced, This was the case for 'Semoru 71! which recorded
relatively lower numbor of fruiting bronches ea compared to
‘Super ckra'. It 2lsc indlcated that 'Super okra' ie morc

determinate in growth thap '"Samarn 71t

Although 'Samary 71" had ¢ higher LAI than 'Super okre!,
this was not reflected in sced cotton yinld, This seemed to
have been gaused by the higher photosynthetic efficiency of
the lower leaves of '"Supoer okral. Thisiuinw is supported by
Pegelow 2t al. (1977) who reported thaot the lower lesves of
'Super okra' icaf fype cotton were more photosynthetically
active than the lower lewves of ndrmal lezaf type cotton.

Army and Greer (1967) reported that when the LAl of plants
with ordinary horizontel leaves (like thot of 'Samaru 71') is
* increcsed as a result of higher plantzdenaity; the louwsr

leaves operate below the compensation polnt, 2and moy become

parasltic, This could have been the cose for the high leaf



dengity of 'Samaru 71'. Horrock gt al. (1970) also ohserved
that Super okra leat type cocttons translocatad equivelent
amounts of 1“C~ assimilate from each of the source-lecvas ta
the sink-bolls. Althouch super okra leaf type cotton bad
only 42% of the leef arce of normel leaf type cotton, they
were approximately 2.6 times more efficicnt than normal lcaf
cotton in tramslocating 1hE— assimilate from the spurce-

leaves to the sink-bolis.

There was, however, @ higher rate of boll abortion in
'Super okra' than in 'Samaru 71' olthough the harvest ratlo
of the former wns still higher than tho ;atter because of
the prolific noture of 'Super okrat, IbJahim (1974) and
Kerby and Ouxton (1976) associated the high abortion rates
of young bolls of 'Super okra' with the_?edppriun in LAI par

fruiting position. . i

'Super pkra' appearéd tn.be garlier hnturing than tSamary
71" as judged by the number of days from planting to 50%
flowering (2 daya earlier), number of days from planting to
first boll opening (3 days earlier), MWD (3 days eerlier),
PRI (2 kg ha"1 uay'1 more) and the percentage of first cotton
plcking to the totol sced cotton yield. ‘Super okre' and
"Samaru 71' produced 00% and 664 of the total seced catton
yizld at first picklng 8t Somaru, respectively,. At Mokua,
ohbout 45% ond 35% of the totel sced cotton yield was picked

at 19 weeks afier sowing from 'Super ckra' and 'Samaru 71¢
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regpectively,. The earliness charncter of 'Super okra' was
alen reported by Cuﬁk end Doyle (1927) and Karami and wWeaver
(1962). The earlincss indices demonstrated the suitehility
of 'Super okra! tc a late-sowing culture of Nigerlan savanntie
Thia cultivar 1s high yielding and garly maturing and should

be uzed for commerciol production.

5.3 Nitrngen

Nitrogen Fertilizer showed prmfbund effect on growth,

development and yield of cotton at both locationa.
Application of 40 kg W he™! to July-sown cotton resulted in
b7.,5% and 33.1% increzse in yield over the control ot Samaru
and Mokwa, respectively. A further inerease to 80 kg 0 ha™

resulted in diminishing returns. Thias trend is supported

by the findings of Wumor et al. (1902c) whe roporied that L3ko N
hﬂ-1 was economic optimum for mideduly sown cotton in the
Guinea savanna of Nigerla, This finding contradicte the
ebservation of Hoyward (1976) who renoried that

application of N may degrease seed coiton yield of July-sown

. cofton in Nigerin. Thise contradiction wss probably due to

the prevalling draught in (1971 to 1973) the experimental

seasons (Quonubi and Abdulmumin, 1984).

Nitrogen fertllizotion favourebly influenced growth,
and yleld contributing charscters in those studies. It
significently increased initiaiiun, developmant and maturity

of bplls., Nitrogen appllcation slso Favourably and
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significantly increased LAI, plant height, number of
fruiting branches, number of mature bulls per plant, boll
weight, numwber of scods per bell, earliness, percentage
nitrogen in the leaves, RGR and NAR. These growth and
yield coﬁtributihg characters favoursrbly increased the

seed cotton yield. _ - “|4“

Nitrogen epplication significantly ipcreased the number
of mature bolls per plant; the high response at Semaru couwled
be due to the difference in moigture holding capacities of
the two soil typus as discussed earlier. Application of
nitrogen significantly lncreased LAT of cotton except in
1580 geoson at Samaru. The poor response of LAI o N in 1900
was probably caused by allocating a plot inadvertently given
a basal N application of 30 kg ha"1 during secd-=bed
preparstion. The heneficinl effect of LAI on seed cotton
yield has heen explained in part duc to higher supply of
photosynthate to the developing bolls opc the early maturity
of bolls (Hamilton et al., 1956; Tucker =nd Tucker, 1960).
Slmilarly, Verma et al. (1965) also reported that applicstion
of N (30 to 100 kg ha'1) increased the numbar of lecves and
number of bolls per plant, Ueneficial effect of N an pgi}
number was also observed by Smithson et sl. (1976) warking at
Samaru, Nigeriaz; N application gnabled 1ater formed flowers

and bolls to develop to moturity.

Applicetion of nitrogen resulted in increased NAR and
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number of fruiting bronches. Tucker and Tucker (1968)
regported that application of niteogen incressed the
meristeprmatic actiuitiea and cell diffzrentintion in cotton
plant. During 1580 and 1901 growirs sengons, the average
boll weight was significontly increased by opplication of
nitroaoen upko 60 kg ha™ ! at Mokwe, The bigher increase in
seod cotton yield ot Samaru with the application of 40 kg N
| ha'1 wag an indicator uf a higher response to N at this
location as compared to Mokws., This higher reeponse could
have bean caused by the higher molsture regime in Samaru spil
(Kowal and ¥nabe, 1972). Favaurable response of N to July-
gown cattan in these field studies was probably as a result
of well distributed roinfall (Appendices 1 and 5) during the
prowth and reproductive nhoses st Snmery ond Mokuwa.
Neneficial effects of N undor favnurahlL muiatufe aupply
on seed cotton yield was also repeorterd by Scarsbrook and
Pearsan (1959), UOnc possible explanztion of fovourable
effect of nitrogen under moderately late-sown (July-sown)
cotion could be due to favourahle effect of nitrogen on roat
growth and deeper and more profuse rooting e2arly in the
~ season (Linscott gt al., 1962, Viet, 1562 and Oasemurk,
1964), These views are supported by Pearson (1963) who
stated that N~fertilized cotton is oble to withstand drought
later on in the dry season 9s comporud to ynfertilized cTop.
- Responsze of mid=Jduly sown cotton to N appligation in tho

gavanna is a result of favourablo soil mnisture in the

i
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““ poot zone. Tucker and Tucker (1960) observed thot total

- N requirement of cntton increases as soll mplsture 18 wore
favourobhle. However, s soil mpisture decreases especially
during the reproductive phase{ s observud for lete-sown
cotton in Nigerian.sauanné, mdiafure films bucome
discontinuous and nitrote mobility decreases. The longer
this condition persists during the growing sesason, the luss
will be the nitrate sbsorption from the soil. These findings
indicate %o some extent the resscn For poor responsg of July~
sown cotton 8t Semaru and Mokwa to N levels beyond 40 kg ha™ 1
(viets, 1962; Aadin and Parker, 1979; Kumar et al., 1582c;
kumar, 1983 and Dgunlela gi al., 1964).
_ _ Sy

Application of nitrogen increased the earliness of cotion.
"~ The number of days to 50 flowering was hastened by one doy,
. number of days to boll opening was hzstened by three days,

It also decreased the MMD by three days and increased tha PRI
by 2 kg ha~ day"1 and incremsed the percentage of seed

- cotton picked at first picking by abou® five per cent.

Tucker and Tucker (1968) reported increased meristematic
activities and cell differentiation uiéh N fertilization.

It wae probably 1n this manner that the earliness of the

CTOp was increaagd. Malik gt al. (1977) and Husseln gt al.
(1979) slso reported increased eccliness of cotton with
nitrogen application. The application of moderate amount

of mitrogen enhanccd high photosynthetic rate, moisture and

nutrient absprption, cell division, cell expansion and
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differentiation, high LAI early in the season, and @ high rote
of protein synthesis. The above processes incressed the rate
of boll development and maturation. On the other hend, hich
levels of N may result in excessive veqgetative growth at the
expense af the repradu;tive phese, this probably results in
delayed flowering and subsequent delay in boll maturity.
However, inadequate amounts of N may result in poor growth

and delay meturity also (Viets, 1962; Tucker snd Tucker, 19G60).
The above result was also supported by the works of Jackson
and Faulkner (1962), and Gppalowamy and Polaniswamy (1974)

who reported that moderate levels of nitrogen appeared to

increase earliness while higher lavels delayed the maturity.

The applicetion of N increesed thg nitrogen control in
cotton leaves ot Samaru and Mokwa. Nitrogen content in the
different plant parts is related to thc omount of nitronen
in the spil thot is available to that plant. This variess
with the age of the tissue or oryzn. The per cent N in all
tissues (except secd) tend to docrease with maturity. At
peak flowering stage more N in the lcoves is transloco2ted to

the bolls (Tucker and Tuck:zr, 1960).

Application of nitrogen incrensed bolls shedding at both
locations. Applicd N (especinlly the second dose at eight
wegks ofter suwing) sided the reproductive phase giving rise
to square initiation, more flowers cond bolls. This later

formed bolls, because of moisture limitation in relation to
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applied nitrogen and low LAI of the micd=Culy sown cotton
were probobly starved of photosynthete. 7This resulted in
nreater ball abortion and @ reduction in the harvest ratin
with increased nitrogen application. The limited moisture
, and photosynthate (from low LAI) could not support meny
fruiting points, a3s =2 result, a greocter percentage of
fruiting bodiea formed were ahed and very few developed to

maturity.

.There.ia need %o applg moderate amounta.of hitrﬁgen to
mid-July-sown cotton to increase vields. Although 64.0 kg
N ha’1 was found toc be the cconemic optbom level of nitroaen
for late-sown cotton at both sites, tho usc of 40 kg N ha™"
seemed appropriate and practical in view of resource
constreaints, suboptimal management level of the farmers, and
segsonal variations common in tha s3vanna zones.

5,4 Plant Populetion

The optimum plant population for 'Semaru 71' was 107,500

rlants ha“1 and 149,500 plents ha'q for 'Supar ckrat. Thesa
crop densitles appeared adeguote for the mid--July-sguwn cotton,
Using the conventional row spacing of 90 com, @n intro-row
spacing of 20 cm keeping two plants per stand gives a plent
population of 107,500 plantis ha"1 for 'Samaru 71', For o
spacing of 75 x 25 cm keeping two plants per stand glves the

same plent population.
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The optimum plant populction of 145,500 plants ha™' can
be achieved by these spocings keepino two plants per stand

90 x 15 cm or 75 x 10 cm.

At Mokwa the gptimum plant pnpulcotion estimated was
outside the range tested. This wos also confirmed by the
results of the second experiment ot Mokwe, There is,
therefore, need for @ further experiment2tion using plant
population lower than those used in thesc studies at Mokwa,
Meanwhile, the 50,000 plants ha™ could be retained with a
spacing of 75 x 54 cm. The optimum plant population for
Samaru location wes a confirmation of the findings of Lawes
(1963) and Urown (1971) who obtained hinher yields at plant
populntions above 50,000 plants ha'1 nt Sameru, Nigeria.
Favourable response to increased plant population by timely
sown cotton in terms of seed cotton yield between 79,000 and
155,000 plants ha-1 has been reponrtod by Hawkins 2nd Peacock
(1970 and 1971), Oridge et al. (1973), and Koll and

Morrill (1976).

Plant population upto 100,000 plante ha"1 increasad the
seed cotton yleld of mid-July sown cotton a2t Samaru by @
mergin of 18.4% over 50,000 plants hﬂ—1. The lack of
response in the 19071 seasson ot Samaru scemed to hove
resulted from the paor reinfall distribution in thet year.
The rain ceased by the end of September, hence the later

formed bolls in the higher plant populetion plots (because
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of excessive competition for moisture and nutrients) probably
suffered due to moisture stress ond could not reach maturity.
The response was, however, differcnt at Mokwa, where
incressed plant population beyond 50,000 plants ha™ !
decreased the seed cotton yield by margins of 7.3% and

23.6% (3 year mean) with 100,000 plents ha™' and 150,000
plants ha'1, respectively. The negotive response to plant
density beyond 50,000 plants ha™' at Mokwa is not consistent
with the various vyield contributing characters. There was,
however, a linear reduction in boll weight only in 1900, and
increased shedding of fruiting bodies in 1979 and 1901.

This aspect needs further investination in southern cotton

growing zone of Nigeriao.

In the sscond trial at Mokwa, comparing the cultivars,
specing and plant population levels, the resulte followed a
similar pattern with margins of 10.3) ond 21.9% decresses in
seed cotton yields betwcen 50,000 and 150,000 plants ha-1,
respectively. The sced cotton yicld from the second trial
was much higher than that from the first trial (especinlly
in the 1900 season), probebly due to higher soil fertility
conditions (Teble 4.94, Fig. 23 and Plates 1a and 1b). In
this, the rectangulerity factor (norrow row) involved in
this trial could hove accounted for the additional yiclds.
This trial was plented on the flat, the flat bed conserves

more moisture and creates favourable scil temperature for
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oot growth as compered to untiled ridgeal(ﬂrnun, 1972).

The narrow row width (of 75 cm) used in %hia tfiﬁl
significantly increased the aseed cutton yleld as compared
to sonuventional 90 om rows. The beneficisl effects of
narrow Tow cotton arg the attainnont of the optimum LAY
early in the ssasan for the crop develapment, effective weed
“contrul, anJ.raﬁu;tian in the numher of vegetative branches
(Jroshears et al., 1560 and Kirk st al., 1569). The
cverall mean response to the verleous row spacings were:
9.5 between 60 and 75 om, in favour of 75 cm row, and
33,6% between 75 and 90 cm rows, in favour of 75 om rou.
The 75 cm row spece gave the highoat sced cotton end lint
yields throughout the three growing scasons at Mokus. Yo
obtain 50,000 plants e using @n inter-row cf 75 cm, the
intra-row spacing has to be 53 cm at two plante per stand,.
This spacing results in 3 better rectéhgulnrity the 90 x 45
cin spacing currently recommended far cotton production in
the Northern States of Nigeria. The increased plant
populstion may restpict rogt dauelupme;t and depth of
penetration, thus reducing the quentity of molsture which
cen be sbsorbed from the snil profile (Hearn, 1972). This
result showed thet wlth cotton, the optimum plant population
is & range of plant densities depending upoh the bgro-
ecological conditions and not & fixed populotion level

(Cuxton et ol., 1977),

g
-
i

Growth and yield components, nomely, TOM, LAI, NGR,
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number of frulting brenches, end bDundie strength were
gigrificantly increased at Samarc and Mokwa wmith increassed
plant population. The cconomic vield waeg influenced by
these parameters tc varied degraeé. Hiéhef plant population
(1D plants m"'2 or more) significantly increassed the LAI at
both loceticns. LAY was positively correloted with seed
cotton yield. Although the LAI at the twe locations were
comporable, this was not reflectod in the seed cotton yield
at Mokwa, probably due to sub-optimal splar radiation and
relatively lower day and higher night temperatures

(Appendix 08) which probably favovrcd low photosynthetic rate
and high respiratory logses and lnconsequence low
translocetlon rates. The molsturc stress at the cessation of
rains occasloned by the high population level and spll type
might have contributed tc the negotive response of gsged
cotton yield to increased plant populGation. The excessive
vegetative growth at Mokwa at the expense of the reproductive
growth could haye alsc contributed to the negative response
of eeed cotton yield to increased plant populotion. The
number of fruiting branches incressed with incresse in plant
population. The favourable response in most cases was
observed upta 150,000 plants ha"1. These resulte are in
agreement with the findings of Kerby and Duxton (1576} who
.also reported increase in the number of frulting positions
at higher plant population (200,000 plonts ha™') than Bt the

lower population (100,000 plants ha"1) in Arizona, U.S.A.

(R
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The percentage dry weight accomulation in different
plant perts was drastically affected. At Samaruv, the
percentage ory matier of the fruiting Lodies (sdquares,
flowers and holls) to the cummuletive dey msotter production
ranged fram 25.5% to bOL0%, this range wos 1.9 to .19 ot
Mokwa between 58,000 and 250,000 plants ha'1. This showed
a very low proportion of dry weight translocated for boll
formation nt iMokwa. The increased NGR in two out of three
seasong nt Mokwa was not reflected in the geed cotton yield.
A similar trend wes obtazined for NAR, These results confirmerd
the findings of Wotson (1952) who repuried that RER and MAR
had demerits as estimttors of photosynthesis but placed
emphasis on LAI, the former are largely affected by extornal

factors, o !

Inecrcased plant pﬁpulatiﬁ; increaaha bulihéhedding anc
reduced geed and 1lint indices. These could have been caused
by moisture stress and excesslve inter and intra-plont
competition for moisture and other nutrients. Poor seed and

lint formotion gave rise to the low seed and lint indices.
. _ ) S T

Increased plant populntion significantly reduced the
flant height, sced index and lint index while the number of
shed bolls was increesed at Mokwa (Plates 1a, b and e
The boll shedding cculd have been caused by molsture stress,
excessive inter-and intra-plant competition. As the plant

population increamsed, the ratio of LAI to the frulting
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positions despepsgd onr! thus limited the yield potenticl of
cotton. hAs discussed earlier the enrliness of o crop in o late
sown culture is an imjortant procduction aspect, becouse of the
short growing seascn, Floant pojul-tion “eyond 50,000 plonts
hn-1 significantly increased the numhur of rdays from scwing to
first Lrll opening. The MMD wns sicgnificontly increesed by
increcsed plant population upto 150,000 'lonts ha"1 at hoth
sites in the 1901 season only. This result contradicted the
findings of Ray nnd Richmond (1966), Kirk et ol. (1969), an!
Fowler and Ray (1977) who renorted an inverse relationship
Letween PRI and MMD and plent populztion. However, PRI hnd an
inverse relationship with plant pojulestion at both locations.
The amount of seed cotton nicked at first picking as percenioge
of total yield con be used us an index of z2orliness. At Samiru,
69.2% and 76.7% of total seed cotton yielt! were picked at
50,000 and 150,000 plents ha"1 at 140 days cfter sowing. At
lokwa, 42.7% end 30.9% of the total scerd cctton yield were picknd
at 50,000 and 150,000 plonts ha™ at 130 days after sowing
(Appendices 10a and 10b). While incressed plant population
from 50,000 to 150,000 plants ha"1 hastenad maturity at Samaru,

it resulted in a slight delay in maturity ot Mokwa,

Increased plant population showed hizher leaf nitronen
percentage at the seven weeks after souing 2t Samoru in the

1900 seasan and at the 15 weeks ofter sowing in the 1900 and
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1901 seasons ot Mpkwa, There wes on inverse relationship
between the percentége nitrogen anrd plant population ot 15

weeks after sowing 2t both lceations.

Increosed plant populetion incroused the competition
for nutrients and the total nutrient ahsorption from the
spil. For the lote-sown crop, there is need to increasc the
stand density to m2ke the best use of the environmental

factors for increcsed productivity of cotton.

5.5 Interections

Interaction bztween cultivar and plant ponulotion wes
significant on seed cotton yield =2t Mokwa in 1579, on LAI ot
Somaru in 1900 and 1501 and at Mokwa in 1979, This
interaction waos also significent on the number of fruiting
branches per plant at both loeations in 1979 and 1901.

These interactions indicated thot 'Super okra' responded to
higher level of plant populction os compared with 'Samaru 71!
(Andrics et al., 1979; Thompson, 1572). The canopy
structure and hioh photosynthetic effliciency of the lower
leaves of 'Super okra', increase in number of bolls and
fruiting branches per plant have bezen reported by Jackson nnd
Faulkner (1962), Melville and Caldwell (1572), Kerby and
Nuxton (1976), Uuxton et al. (1977) Holi and Morrill
(1977) and Koli ond Marrill (1977). Intercction between
cultivar and plant population was 2lspo significant on the

number of shed holls. ‘'Supoer oken' is a highly prolific
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nultivaf in which its totel bgll load chuld not Ee éupaurtud
hy thz limited LA hence not enough ﬂaaimilate‘ tranalumgted
to all the fruiting points. The ‘atarutd' young bmlis ur.
squares obort. This view is supywmried by the findings of
Guinn €1974) and Kerby and Duxbton (1581) whg renoried that
adjacent fruiting forms competed for ovuilable assimilates,
and thet the potentisl for developing one boll per symbodiul
branch was low. The use of cultivars which produce leng

vegetative biranches (like ‘'Samaru 71') appeared to be

inefficicnt in hiygh pepulotion narrow-row culture.
. _ | . :

Interaction bketween nitronen and plant populaticn was
significant on seed cotton yield at Samaru in 1980, avercoe
number of mature boclls per plont slso ot 9amaru in 1901 and
average number of fruiting branches per plant 2t Mpkwa in U0
and 1501. Those interactions indicated that higher plant
B density was supported by incressed N appnlication, it alsp
revenled that some amount ©f nitrogen can be compensated by
Increased piant populstion. This is supported by the findings

of #oli and Morrill (1976). e

Interaction between cultivar and nitrogen level wes
gignificant on LAI ot Samaru and tokwa in 1979 and olso cn
holl shadding at Mokwa in 1979, 'Super ckra' as a resuli of
higher photosynthetic efficisncy ss discussed earlier,
responded more to lower N level (LO kg) than 'Samaru 71,

This view wss supported By the findings of Kerhy and Nuxton
(1976).
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Interaction between row spacing and qlunt population was
slgnificant on total dry matter yicld unﬂinumber of fruiting
branchus per medre square. ecauso of he phylotaxy of cntton
a near equidiatant.arrangument secis more idedl for gocd crop
grovth ond develppment. The favoureble response of cotion
to narrowrow figh density cultuvz hmg Aalsc bhee reportad by

Culp gt Bl. (1974), Kerby and Duxton (197G) Poyre gt al.

{1976) and Koli and Morrill {1974).

5.6 lultiple Regrossion
_ [

Stepwise multiple regression of szod cotton yield on
growth and yigld compenents was crmputed, Avergged ovaor bwo
locations, mean number of mature bnllsznér plant was most
closely related to scad cotton yield for 'Sameru 71 and
relatively accounted for 47.5¢ varictiion in the seed cotton
yield. UOther yield components influcnolng the sceed cotton
vield were in order of their relative Importance: LAI (at
15 weeks aftor sowing), A5.00; zverugo number of Frultlng
byanches nrz 5.0% ond average onl) woight 0.9%. Similer
contributionse by 'Supor okra' wero in thelr relstive ordar
uf impurtancé}lﬁuernge number of moture bolls per plant

(40.0%), LAI nt 15 weeks after sowing (40.0%), overage numbor

of fruiting branches mfz (10.£% and average Loll weight (D.60).
: SR

Dar 14/25' used in the second trial at Mokwa had o
completely different relaotive contritbivtion rotics., The

relative contribution of yield commnents to szed cotton ylold
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in order of importance was, meen boll weight (G0.7%), LAI at
15 weeks after sowing (13.5%), mean numbzr of m2ture bolls
per plant (4.9%) end meen number of fruiting branches m
(0.9%). Effort should be made to breed high yielding

cultivars of cotton by selecting for the above characters.

These results have important practical implication Tor
the practices that improve LRI, overoge number of mature bolls
per plant and number of fruiting branches per unit area. 7y
means of regression analysis, it is possible to determine
single or multiple yield components that cen be used to
predict yield of cotton. For 'Szmaru 71' increasing the mean
number of mature bolls pcr plant by onz, resulted in 43.5 kg

ha'1 increese in seed cotton yield. Similar response by

1 increase in seed cotton. On the

'Super okra' was 53,4 kg ha
other hand by increasing the LAI at 15 weeks after sowing by

one, resulted in 25.3, 30.2 and 17.0 ko ha'1 of seed cotton

for 'Samaru 71', 'Super okra' ond ‘Car 14/25'%, respectively.
Rverage boll weight was the highest contributor to seed

cotton yield of 'Oar 14/25', a gram increasz in boll weight
resulted in 343,7 kg ha~! of eeed cotton. Watson (1952) reported
that LAI contributed positively to economic yields of field
crops. The yield potential of cotton may be improved in the
sevanna considerably by manipulating the number of mature

bolls per plant, LAI @t 15 weeks after sowing, average numbor

of fruiting branches m~> and boll wcight geneticelly and

agronomically.
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Although ﬁGH,INRR aﬁd fDM @erﬁ.pﬂsiﬁiuelvdcnrreiﬁted with
gegd cotton yield, thelir relative contribuiions to the
economlec yield was very low. These paramptoro are largely
influenced by externnl factors. Thesa findings are supnortod
by the work of Watsan (1952) who concluded thot RGR, HAR ond
T0M did not give odenuate moosure of the ccomnomic yield uf

field crops.
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Chapter 6

SUMMARY AND CCNCLUSICNS

About 70% of the total cotton production in Nigeria is
obtained from the late-sown crop, normally planted in Julye.
This crop is usually not fertilized and =t the recommended
population of 50,000 plants ha'1 does not develop the crop
canopy considered optimum ond nzceesary for efficient
utilizntion of sclar cnergy. In consequence the cotton
productivity in Nigerien savanna is very poor (190 kg seed
cotton ha™1). There is scope to increase cotton production
considerably by planting sarly moturing verieties, judicious
fertilizotion and optimum plant population, Field experisents
were, therefore, carricd out over a period of three years
(1979 to 1981) at Samaru &nd Mokw, to study the effect of
cultiver, nitrogen fertilizotion and plent population on

growth and yield of loate-sown cotton (mid-Jduly).

Netween the tuo loctticng, seed cotton yield st Samoru
was 22.2% higher than th2t ot Hokwa, probably due to favoursble
soil and climotic conditions, The soil ot Samaru had 317 hichor
water holding capocity in one metre soil depth (active root
zone of cotton). The mcan seasonsl rainfall at Samaru during
the growing season was also higher by 16 mm as compared to
Mokwa, Minimum and maximum cir temperatures and sunshine
hours during the flowering and early boll devclopment stanaes

(August to October) were c2lsc more fzvourable ot Semaru than
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at Mokun., In view af the ebove and thi reletively less pests
infestation, it appeoers thtt emvirenmental conditions ai
Somaru (northern Guinca savanna) were more Fevouvable for

cotton production than st Fokwa (sowthorn Guince sovanno),

Oetween the two cultivare tested, 'Guper okrat outyioelhied
'Samaru 71" by a margin of 16 at vamarue ant 20.7) ot Mokwa in
the Pirst experiment of the latter location. In the second
experiment ot Mokwa, YSuper okra! alsp outyiulded 'Samaru 770
antd ‘Oar 14/25' by margins of 0.4% and 93.3%, respectively.
The pour performance of the lotn maturlng cyltivap, 'dar 14/257
under these conditions wog mainly due $o the heavy shodeling
of flowers and bolls owing to soil molasture stress duriny tho
boll development stage. This culiiver is, therefore, not
suitahle under late planting condition in the Nigerian

i

SAVAENND . !

The superiority of !Ouper okes? over 'Samaru 71' and
Mar 14/25' pas manifostond in @ numbzr of growth and yield
contributing characters viz., average number of moture bolls
plﬂnt"1, LAT 2t 15 weeks after snwing, @verage nunber cf
frulting branches m"z and average boll woight. YSupar sokea?
la an early matyring cultivar, which makes it more adopteale
to 1ste planting culture, It is olso roslstont to boctexial
blight and its opazn canopy focilitetes an pasy and more

offective pest control. It is 0lso @ more determinate cultivop

a8s compared to 'Samaru 71* and owino to its smoll etature,
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marked by less vegetative but more fruiting bronches responded
to high population density. It elsc favpurably responded to
fertilizer nitrogen especiolly at moderate level, more than
'Samaru 71'. It is, therefore, advisable to grow 'Super

okra' for commerciol producticn in the Nigerian savanna

especiolly under late planting conditions.

The application of nitrogen to lcte-sown cotton
substantially and cansistently increased the seed cotton
yields ot both locations over the three seocsons. On the the
basis of the pooled data over the seasons and the locatione,
there were yield increases of 37,3 and 43.6% between 0 and
40 kg N ha™" and between O and 80 kg N ha"1, respectively,
The mean regression equations of secd cotton yield on

nitrogen for both locztions were:

Samaru:;

Y = 1094.0 + 14.5 x ~ 0,10 x° (r° = 0.76)

Mokwa :
Y = 830.7 + 10.6 X = 0.07 X2 (r° = 0.96%*)

The economic optimum levels of nitrogen ot Semaru for 'Somaru

71* and 'Super okra' were 50.0 ond 70 kg hn"1, respectively,

with a mean of 64.0 kg N ha‘1. The ecaonomic optimum level

of nitrogen at Mokwa were 62.0 and 66,0 kg N ha-1. 'Super

okra' responded more to N application. Taking into account

the hoe farmers' production constraints, 40 kg N ha"1 may
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be used. In sddition to ismcreusing the sesd cotton yilold,
the application of N markedly increased mony growth and |
vicld components, omang them ware: LAI at 15 wecks after
sowing, average number of frulting broanches m"z, gverage
npll weight, seed index, totol dry matter (TDM) and plant
height. MNitrogen fertilizotion also increased the earlinges
of the crop. 1I1t, however, dacreased the harvest ratio and

increased boll shedding.

The response of lote~sown cotton to plant population
varied at the two locations. At Bamary, populstion densitises
of 100,000 and 450,000 planta ha"1 increased the seed cotton
yield by 18.4% and 264.1% over 50,000 plonts ha-1, respectivoely.
beveral growth end yield pompnnents were ingruosed with hinher
plant population namely: LAIL, average number of fruiting
branches m-z, TOM, erarliness in terms of MMD and nunber of
doys from planting to first boll opeping. On the other bhand,
increased plant population resulted in the decresee aof nlont
fzight, average number of mgture bells ner plant, harvest
ratip, increased boll obortion, decressed per cent nitrooen
in the 1ea§éé, delayed materity in terms of PRI, However, at
Mokwa, higher plant ponulation ebove 50,000 plants ha-‘l
resulted in incressed growth and yield componunts but rosulied
in yield reductions. 7y increcsing the plont population fram
50,000 to 100,000 plants ha™ ' a yield reduction of 7.2% was
incurred. A further increase to 150,000 plants he™? rasulted

in 23.6% decrease in the sced cotton yigld o% Mokwa,
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The regression equatlions of geed coiton yleld gn plant

population were:

Samaru: 'S5amaru 71¢

Y= 3“.26 x+ D.zh xz + D.DUU5 x3 IGIO.......0‘.........(1)

and that of 'Super okra'! was:

2

Y = 30.09 X + 0018 X + DIDUE]!" xj t---v-.o-ocno-.nno'..(ii)

At Mokwa, the recressipn equation was:

Y = 35.1}5 x - Dl37 xz + DO[]D13 x3 ...........-...-ﬂ...(iii)
and ' ‘
2 R
Y = 3?.71 b 0.33 X -+ UOGDUG b4 o.o-.o.-co.o-...ca-.o(iu)
for 'Samaru 71 and 'Super okral, reapactively.
The model that best fltted Samaruy data wos:

xz + b3x3

Y = b1x - bz

where, Y = yield in kg e~ of seed cntion

1

x = nlant population in thousands ha”

b1, b2, b, = regressicn constania.

The optimum plant populotion was coloulated using the formuls

3

in section 3.6 and equations (1) and (11) abovo. The optimun
plant population for 'Semaru 71' at Somarue wss 107,500 planis
hu"1 and that of 'Super okra' st the same locatlon was
149,000 plants ha"1. For *Gamaru 71! spacings af 90 x 20 ca
or 75 x 25 cm keeplng tup plants per aténd can be used to
obtain the optimum plant population. For 'Super okra!

gpacings of 90 x 15 cm or 75 x 18 cm keeping two plants cor

gtand may be used to obtain the optimum plant population,
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There was 3 nenative response to lncressed plant
population at Mokwa for thz three cotton cultlvers tested,
It seemed that the optimum plang pmpulﬂfiun w@s below the
range tested. Lower nlant populations than those used in

these trials way he tested to determine the optimum plang

popilation of cotton at Mokuwa.

OF the thras rau apacinne tested'(ﬁﬂ, 75 dndlgﬁ ﬁﬁ),
. the conventional row (S0 cm) gave the lovizst See¢ cotton
yield, The 75 cm row pave 2.65% and 58.7% lncreaoses in scad
cotton yield over 60 and 90 cm rows, rospectively. Much
can be gained from the narrow row culiure: it improves the
rectangularity lzading to lmproved LAI zarly in the season,
and probsbly more efficient interception of solar eneroy,

Considering th@ prouth pattern ef e~tt'n and from the stond - .-

. : |
point P offcoctive woed control, a neor equidistont nlont

arrangement segems most appropriate.

The interaction between nitrogen and plant peopulation on
seed cotton yield at Samaru in 1581 wes of practical
fmportonce. Cotton responded sipnificently to 40 kg N ha‘1
gt w1l the plant population levels tested. Whille highor

population levels did not benefit cotinn yield ip unfzréilizod

FJlCItB. . " |

With the use of gtepwise multiple repression, yisld



characters viz. LAI at the 15 wzeks after sowlng, average
number of mature bolls per plant, average number of fruiting
branches m-z, and average bul;mueight were identified as the
major contributors $0 seed Cobton vield. Oy means of
regression amnalysis, it is possible to determine simole or
multiple yield components that can bz used to predict yield
potentiel of cetton. These yield components can b2 used by

plant breeders and agronomlsts to manlpulate seed cotfon

vield geprtically and culturslly,
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Pgssible Future Invesilgations

For some time to come, the production of cotton in this
country will lie in the honds of the hué Farmers.' On hoe
farmere! Fields, early sowing, use of fertilizers and
cdequate control of pests are thz gxcepiions rather than the
rule, Therefaore, with the present standard of manauement
practices and late plenting conditionsz, on early moturing
oultivar 1tke 'HSuper okra' may be more sulitable espreially
when planted on narrow row and nNigh population densitics.
There is thus need to determine the optimum pilant populatilan,
including row spaciaq for the cultivars esproislly 'Sunir
okra!' under late (July) and very late (August) sown
cnnditinns’pupulﬂtiun levels lower thanm those used in this
stﬁdy should be used in ihe sauthern cptton zone especinlly
for tSamaru 71', 1% is necessary to test the rational achind

.the use of two plants per stsnd considering the ontogeny of
the cotton plant. Sa far there is no nitrogen fertilizer

- rezommcndation fer the July scwn cotton. It is, thereforz,
:'necessary to further investigate and determine the optimum
levels of nitrogen, phosphorus and pnt;séium fuf.the

latg-sown coltion in e8ll the cottan growing zornes in Nigevia.
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Mean monthly rainfall (mm) at Samaru

Month 19281581 1979 1980 1981
y ~
January 0.1 0.0 0.0 .q;o
February 1.0 0.0 0.0 -.ﬁib
March 6.3 10.4 00 0.0
April 37.6 . 19.0 3.7 00,7
May 192.3 6.3 154 .4 90.7
June 160.3 220.2 16,4 159.0
July 222.0 33.8 266.9 254.0
August 277.0 299.0 215.5 280.6
September 216.7 2.8 71.9 133.3
October 35.0 30.0 16.3 g.0
Naovember L\;ﬂ__,/ﬁ’_, 9.8 0.0 ' 0.0 o
December 0.1 8.0 i'afa- 0.0
Total 1081.4  1193.7  847.4  1079.1

Appendix 2: Mean monthly relative

humidity (%) at Samaru

Manth 1920-1961 1979 1980 1581
July 73.0 77.0 . | 751 72.9
August 75.7 7647 02.4 75.7
September 69.4 0.2 69.1 6S.4
October 52.0 54.4 .| 55,0 ' 53.9
November f 25.2 31.Q .%[ 23.9 2247
December 8.8 19,5 19,4 19,0




Appendix 3:

266

Mean monthly maximum and minimum air

temperatures (°c) at Samaru.

Month 1936-1901 1979 1501
Max Min Max Max Min 1in

July 28.4 19,5 28.9 28.7 19.6 19.5
Rugust 27,7 19.3 28.0 28.1 19.4 19.5
Sept 29.4 19.2 29.6 30.6 19.4 19.4
October 31.4 17.7 32.1 32.0 18.6 173
Nov 3145 15.6 32,3 31.9 13.9 1642
Dec 30,3 13.7 28.3 28. g i %% 127

|

[
Appendix &4: Mean monthly actual sunshine hours et Samaru.
Month 1954-1961 1979 19800 1901
July 6e1 6.9 Be5 7.7
August 5¢3 Sl 61 65
September 7.0 6.0 7.6 7.7
Dctober 8.0 8.7 8.6 8.7
November Sel 8.7 8.9 7.1
December 9.4 8.3 7.6 9.3
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Appendix 53 Mean monthly Tainfall (mm) at Mokwa

¥anth 19511981 1979 1900 19a1
January . 1.7 a R D - 3]
Fabruar;.l : L.6 0 0 0
March 18.3 6el 22.1 W
fipril I: S . 5046 102.6 : 3.8 58.2
May : 123,  65.5  155.2 209.3
june - . 175.8 2160 “112.0 1514
July B 165.5 133.9 15G41 225.9
fugust | N 158.1 200.5 212.3 242.2
September . 227.6 2218 213.6 1493
October ; 93.9 2043 130.4 : 5340
NovembeT b7 o6 . ﬁb . 3 0
Detember | o D | IU ;; | 0
Total 1,069.6  971.3  1,007.6 ' 4,103.6

Appendix 6: Mean manthly relative humidity (%) at Mokwa

Manth 1964~1581 1979 1960 1981
July B81.4 Slet 81.8 690
_ August B82.1 95.3 7945 68,7
September 82.9 91,8 87.6 71.0
October 7648 91,4 87.6 = 674
November £1.0 Bl+a3 76.9 . 615

December 59,k Tho2 63.6 6347
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Mean monthly actual sunshine hours at Mokuwa,

Month 1964~1901 1979 1960 1981
Julv 5.7 6.5 “.g 5-6
August 4,7 5,3 5.4 5.1
SEﬂtEﬂber 5.6 E.U G.G 5.9
October 7.4 T.b 5.3 7.9
flovember B.5 7.7 (e2 731
December 8;3 7.9 7.9 7.9
nppendix 8: Mean monthly maximum and minimum for
temperatures (°c) at tiokwe.

tonth 3964~1981 1979 1880 1981

Max Min Max Min Max  Min Max Min
July 29,9 21.8 29,5 22.1 27.3 22,3 31.7 21,9
hugust 29.h 23.9 2B.1 21.1 30,5 21.9 33.3 22,9
SEﬂtEﬂ"JQr 29.? 21 cl‘ 20.7 ZU.D 29.6 22;“ 30.3 21 «9
Cctober 31.3 21.1 30,9 21.8 28.0 21.9 32,2 B1.7
Navember 30,9 16,8 29.0 19,4 27,1 19.3 28.5 17.5
December 28.1 14,7 20,5 13.7 26.2 15.4 21.5 13,7
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Appendix 9a: First and second seed cotton picking as percentage of the total yieslc -eloted to

nitronen level ot Sgmaru (2 yr mzan}.

o A 30 120
Cultivar .
ist 2nd ist - 2nd _ 1st 2nd 15% 2nd
Samaru 71 ______ 64 36 69.9 30,1 65.9 UL S A 28.9
7845 21,5  76.% 21.1 775 & 22,9

Super okye 74,5 25.5

e dny

Appendix Sh: First, second and third seed

sel=ied to nitragen level at Mokwa (3 yr mean)

cotton pickings sz percentage of the totol yield

D L0 80 120 kg & ha
Cultivar ——
. 1st 2nd 3rd 1st 2nd 3rd I1st 2nd 3rd Aﬁﬁ\ 2nt 3rd
Sameru 71 - - Gh.2 24,04 31,4 39,5 29.0 31.5  33.3 30.8 35.9 25,2 26,1 50,7
Super ckra £1.0 25.4 23.h4 LB.5 27.5 24,0 @ 43.6 28.2 28.2 4.3 25.9 32.1

et
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Appendix 106as

to plant nopulaticn st Samaru (2 yy wmean and 2 pickings)

First and second seed cotton pickings as percentage of the totel yi=id releted

R e e T e

1

50 100 150 200 250(000 ha” )
Cultivar
18t 2nd st 2pd - o st 2nd Ast o 2nd 1st end
Semaru 71 £5.5  34.2 Thob . 25.8 70 30 66 3% 62.5  37.5
Super ekze | 72.5 27,5 T 93 TTT27 TT—@3.L —18.5 —-75.8- 20,2 . B4.C_ 16.00

. ——

Apnendix 10b: First, second and third seed cotton gicking. o8 pertentego of tne oeicl vield related

te plant populetion at Mokwa

(3 yr mean and 3 pickings).

-
-

;290 (008 he~ %)

Cultivar 50 100 150 200

- 1ot 2nd  3rd 1t 2nd 3rd st 7nd  3rd  1st  2nd 3»i tet 2pd 3rd
Samary 71 L1.1 33.2 25.7 37.2 27,2 35.6 32,2 29.3 38,5 42.9 23,5 33.53 37.6 25.2 37.2
Super okra 28.4 23.4 45,5 28,8 25.7 52,4 23.5 24,1 52,1 22,3 25.6

D.D.ON W\*o‘m NPOQ h‘.mtd

~
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Appendix 11: First, second and third seed cotton pickings @s percentage of tna ietsl vield
relsted to plant populction at Mokwa, szcond project (3 yr meend.

50
Cultivar
- 1st 2nd
Samaru 7 :11%Lhwrm.r 3.7
Bar 14/25 33, 209
Supar okrz 56.9 3.7

Appendix 123 Fir

ra2l

tzd tp row spacing &% tiokwa (3 yr mean),

, second and third seed cottcn pickings as percentage of ths o

e

307

2641

283

al vigld

£0

2nd

b

1st

50 (cm)

2nd

" Cultivar
ist
Samaru 71 - 43.8
Bar 14/2% : 35.9

Super gkra 525

2845

27.1

267

b3.5
33.5

52.6

375
24,5

2646

e
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Appendix 13a: Econnmic returns from the factors based on

the meon of seed cotton yield At Somaru.

Net 1.~ Additional
Treatment . ) o Return | Return
) ) B ha~ s 5 ha~ |
Cultiver
Samaru 71 246454 o .
Super okra - 334,66 | - +100.12
1 |
Nitrogen level (kg ha ) | . ;ﬁ .
40 394,12 | +220.51
B0 360.59 | - +195.08
120 '  282.69 +117.18
Plant population (00D ha-q)
50 196.07 | -
100 . ogu.p3 | 98,76
50 323.03 | - 126.96
200 281,87 85.80
250 | 292,22 - 96,16

| .
* Computed using unsubsidised prices of fertilizers,
seeds, insecticide and extra labour due toc increased
nlant population.
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Appendix 13b:  Economic returns from the facteors based on

the mean of seed cotton yi=zld at tokwa,

Nek  additlonal
Treatment Re tufrl‘ ot R Etufq
2 ha » # ha
pultiuﬁr |
Semaru 71 | - 50.70 e -
Super okra © 188.91 L 138,21
Nitrogen level (kg ha-1)
o | B L2 I
48 155.95 {  +109.78
80 | 54.23 |+ 9.9k
120 7614 + 29.97
Plant population (00O ha"1) - _ - '[_;5~
50 . ees| A
100 ' 138.26 - 63.40
. | C
150 _ 27.23 RLINA
200 91,64 -110.02
250 37,22 NTINAA

* Computed using unsubsidised prices of fertilizer,
secds, ipsecticide aond extra labour due to lncreased
plont population. : _ “
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Appendix 1ha:

Analysis of variance of seed cptfon yield st Samsru in 1580,

"~ BSource of Degree of
variaticn freedom Sum aof sguare Mean square F Significance
Mzin alot
Replicaticn 2 18733.32 936656 0.0 NS
Populziion (P) - 4L 1.51" & 006 378109.10 3.06% 651G
CError (@  8.7TL . D3645.00 —— 97955.73 S .
Subplot
Nitrogen (&) 3 7 Beb1" + DOB 2.8" + 006 51,57%% SIG
Variety (V) 1 3910.21 3910,21 0.07 NS
P XN - 12 4.6" + 006 06288.75 1.76 NG
PxV b ' §7537.58 11881.50 Ca22 NS
N x U 3 163156.42 5639945 1,06 NS
PxhNxU 12 160430,28 13365.15 D25 NS
Error (hJ 70 L+ 3,79 + Q06 54076408
Total - 119 1.65% + G07 :
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Appendix 14b;

Anzlysis of veriance

of seed cotton yield at Samaru in 1981.

-

Source oV ~ Degree of

variaticn ~ freedom Sum of sguare Mean F Significance
Main plot _
Repliczticn 2 3,65 + 006 L,82" + 006 11,13 516
Ponulztion (F) i b 1.,69" + D06 422923.03 0l.557 NS
Error (2} & 3.47" + 006 1433361.27

‘Subplol ) -
Nitrogen (1) - 3 3.47" + 006 1.12% + 006 4,53 5IG
Varizty (V) 1 5.67% + 006 5.67" + 006 22 . 52%% 8IG
F xN . 12 6.48" + 006 5LN105.61 2.18% S1G
P xV L L.20" + 0C6 1.05" + CO6 4, 25%= 816
N xV 3 3,00" + 006 1.00% +« 006 L (1L S1G
PxhxV 12 2.31% 4+ D06 192312.29 0,73 NS
Error (b2 70 1,73" + 007 247393.55

Total 119 5.72% + 007
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Appendix 15a: Analysis of variance of seed cotton yield at Mokwa in 1979,

Source of Degree of

variation Freedom Sum of sguare Mean square F Sicnificance
Main plot

Renlication 2 67318.80 33659.44 1.27 NS
Population (F) 2 L99574 .54 2L9787.27 S, 4L0%* E1B
Error (a) 4 106310.42 26577.61

Subplot

Nitrogen (N 3 979145.23 326381.74 16.77¢* §1C
Variety (V) 2 4226,.85 2113.45 0.22 NS
P xN 6 97535,.50 16255,92 C.B4 1S
PxV 2 1864434, 48 92217.24 Lo74* SIG
N xV 3 36006.01 12002.00 0.62 NS
PxNXYV 6 45055,77 7509.29 0.39 NS
Error (b) L2 817206.68 19457.30

Total 71 2.,63" + 006

-



Appendix 15b: Analysis of varience of seed cotton yield at Mokws in 1980.

Source of Degree of
variation freedom ~ Sum of square Mean sguare F Significance
Main plot .
Replicetisn 2 2,617 1+ 006 1.30" € 005 . 6.34%*  SIG
Penulsation () L : © o 1.52" + D06 379288.66 . 1.86h . NG
Error (a) 8 1.65" + DO6 205820,67 _ o

£ Subplot
Nitropan () 3 2.84% + 006 | 96343447 GoGhr® SIG
Variety (V) _ 1 | 2,00" + DO6 2,09% + 006 20.53%# 5IG
FxN - 12 669365 ,03 55778.75  D.56 NS ]
PxVv b 1.21 + D6 301333.641 3.02* 518
N x VU 3 509748, 42 169916.14 1,70 NS
PxNxV - 12 _ 2.60" + 006 216818 .67 2,17% SIG
Errar (b) SR |+ B 6.39" + 006 - 99923,75 |

Total 319 _ 2.27" + 007
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Appendix 15c. Anzlysis of variance of seed cotton yield at Mokwa in 1581,

— -

Source of Cegree of

variation freedom Sum of square Mean sguare F Si-nificance
Main Plot

iteplicaticn 2 53601.8 26800.9 0.06 NS
Papulcticn {P) b 5.20" + 0C6 1300527 2.,95* SIG
Error (a) 6 1.76" + 006 220179.3

m:umHUﬂ

Nitrogen (ii) 3 1.70" + 006 568169.87 b 5% S1G
Variety (V) 1 8.23" + 006 8.23% + (006 65.2** 5I1G
F x N 12 640682.50 53390.22 0.b42 NS
P xV 4 1.30" + 006 325445.8 2.58* SICG
N x V 3 475049 .62 158349 ,.9 1.26 NS
Error (b) 70 8.83" + 006 126124.7

Total 119 2.92" + 007

- -

- E e e e e ———
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Appendix 16a: fnelysis of veriance of sged cotioun yleld at Mokwa in 1979 (Expt. I1)

Source of e Degree of
variation ... frzedom Sum af sguare Mean square F S5i-nificance
Main plot : ..
Replicatiof 2 — 906927,5 ———— 353463.8 —— 3,02 Ng
Row (R) 2 < o307162,t 153581,.2 1431 NG
Errcr (a) L RESTHG,2 117185 .5
Subplot
Population () 2 937723 WBEOC.2  D.45 NS
variedy (V) 2 5.,72" + 006 ?.86" + 006 27.71%% SIG
R xP 4 252841.9 73210.5 0,71 NS
R xVy R 31296 7824.2 D.08 G
P xV A 44573 186143.3 - 1,80 M5
AxXP XV 8 483259, 1 _ 600744 0.59 NG
Error (b) B b,95" + D06 10319643

1.38" + 007

Totel : _ 80
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Appendix 16h: Analysis of vericnce of seed cotton yield at Mokwa in 1980 (Expt, IT)

Source of Becree of

variation freedom Sum of square Mean sguere F Sicnificance
Main plot

Replicztiich 2 6L6B6L,5 323432.2 1.6 - NS
Row (R} e 5584164.,9 2792082,5 14, 1** 815
Errar (a) 4 794585 .8 15864545

Subnlict

Populaticn (P 2 4336595 .6 2168497.8 2.h NS
Variety (V) 2 23598555, 3 117992776 13,00 S16
R xP 4 1050943.6 272736.0 0.3 M3
R xV 4 1987235.0 496805.8 0.5 NS
P xV 4 1615750.3 403947.6 RN NS
RxFxV 8 1591475.8 198934.5 0.2 NS
€rror (b) LB 4,3581039.0 907938, 3

Tota C 80 848276541
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Appendix 16c:

fnclysis of variance of seed cotton yield at Mokwe in 1981 (Expt. II)

e

Source of Cegree af

variation frezdom Sum of square . Mean squzre F Significance
Main nlot

Replicetion 2 175214,.2 87607.1 2.4 Mg

icw (R) 2 408" + 006 ————54O785.9 _ 14.7"* SIG
Error (a) 4 1452044 36720.1 -
Subplot

Population (F} 2 3737443 186872.2 4.1 5IG
Variety (V) 2 £50322.0 325161.0C T 1x= SIG

R xP L 21652,5 5413.1 g.12 NG
txV b 138859.3 347148 0-76 &G

P x V L 170272 .4 L2568.1 0.93 NS

AxX P xV [ 3549703.9 L9963.0: 1.1 NS
Error {(b) Lo 2.20" + 006 L5748.1

Total et 5.35" + 006
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Appendix 17: Common and chemicul nanes af herbicides and

insecticldes mentiontd i the text.

Common name Chemicol name

Diuron 3~ (3, 4 = Dichlorophyenyl) =

1, 1 - dimethylurea, L

Fluridone 1 - methyl = 3 - phenyl - 5 ~
' /3 - (trifluoromethyl) phenyl/ « &

( IH ) - pyridinone.

Carbaryl ' -.l—naphthyl methyloarhamete
B.H4Co ~ Beanzene hexachlgride
D.D.T. . Dichlorodiphanyltrichloroethane

i .
Cypermethrin (+) - (cysno-3-phenoxyhenzyl (+) cis,
trans-3-(2, 2- dichlorovinyl) 2, "..

2-dimethylcyclopropane corboxylatos
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