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ABSTRACT

Two field experinments were carried out at the University
Farm Samaru, Zaria, in the northern gui nea savanna zone
during 1981 wet season. Experinment | referred as "weed
conpetition study"” consisted of two main plot treatnents
of sowing tine (June-sow ng and July-sow ng) and 12 sub-
plot treatnents of duration of weed conpetition, anmong which
six consisted of weed-free period of two weeks interval up
to harvest and six of weed-infested period of two weeks
interval up to harvest. Nitrogen at the rate of 30 kg N
ha was applied by side dressing to the cotton crop at
three weeks after sowing. Experiment Il naned as "weed
control study", consisted of two treatnents of June and
Jul y-sown cotton superinposed wth three treatnents of O,
30 and 60 kg N ha and thereby constituting six main-plot
treatnments; and six sub-plot treatnents of weed control
vihere four treatnents of herbicide m xtures of fluridone
plus diuron @ 0.4+0.4 and 0.8+0.8 kg a.i. and norflurazon
plus diuron @ 0.4+ 0.4 and 0.8 +0.8 kg a.i. ha'! were
conpared with hoe-weedi ng and unweeded check. Al herbi-
cide treatnents were applied pre-energence, one day after
Sow ng.

Cotton sown on 29 June and 21 July, 1981 (referred as
June-sown and July-sown crop). Spray application of
"Cynbush" to the cotton crop at the rate of 2.5 1 ha to
control insect-pests, was nade from 10 weeks to 16 weeks
after sowi ng. Manual picking of the seed-cotton started

at 22 weeks after sowing, and continued for five weeks.



June-sown cotton outyielded that sown in July by 48
per cent in weed conpetition study. The nost critical
peri od of weed conpetition was four to six weeks after
sowing in June-sown and two to six weeks in July-sown
cotton. Wed dry matter production had a negative corre-
lation co-efficient with growth, yield and yield conponents
of cotton. In weed control studies seed cotton yield was
not significantly affected by tine of sowng. Cotton crop
responded well to 60 kg N ha'1 in June-sown crop and to
30 kg N ha to July-sown crop. The nobst prom sing

her bi cide treatnment was fluridone plus diuron at 0.8 + 0.8

kg a.i. ha' . At 60 kg N ha'! an increased susceptibility
of weeds to fluridone plus diuron at 0.8+ i.8 kg a.i. ha;]

was observed as judged by a drastic reduction in weed dry

matter. Fluridone plus diuron at high rate (0.8 +t.8 kg
- —

a.i, ha ) in June-sown cotton under 30 and 60 kg N ha
was the best herbicideond was- simlarly effective under

60 kg N ha in July-sown crop.
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CHAPTHER I

INTRODUCTION

Cotton belongs to the family Malvaceae and two species,

namely, Gossypium hirsutum (L.) and G. barbadense (L.) are

grown in Nigeria. Cotton is an important source of fibre,
0il and protein, The cotton frames are source of local
fuel and the vegetable oil extracted from the seeds whose
cake is used as a concentrated feed for livestock; however,
the seed may also be fed to cattle directly. The fuzz and
lint, are used for making cloth, thread, rope, felt and
surgical absorbent. The domestic demand for cotton
exceeds the total production. While the estimate consump-
tion for 1981-82 season, was put to 938,090 tonnes, the
actual production for that period was only 260,000 tonnes
giving a net deficit of 678,090 tonnes (Gusau, 1981).

Until recently, Nigeria was an important exporter of seed
cotton. Production has progressively declined from 185,000
tonnes in 1971 to 90,000 tonnes in 1980. The area under
cotton production has also decreased from 0.6 million to
0.3 million hectares (Gusau, 1981). Cotton yield per unit

1 in the world, 888 kg ha™

area in 1980 was 1270 kg ha~

in Africa and 189 kg ha“1 in Nigeria (Anon., 1980). A

number of factors are responsible for the low cotton yield

in Nigeria. These include late planting, inadequate ferti-

lizer application, and problem of insects diseases and weeds.
Uncontrolled weed growth in cotton field caused between

71 and 99 per cent reduction in seed cotton yield (Choudhary,

1980; Lagoke and Choudhary, 1982). Cotton fields are



commonly infested in the Nigerian savanna with a wide range
of weeds, that include broadleaves including climbers,
grasses and sedges. Cotton probably suffers high yield
reduction due to weed competition because of the initial
slow growth during the first seven weeks after planting
(Kumar, et al., 1980a). Effective weed control is also
important later in the season in order to provide adequate
moisture and nutrients for flowering and boll formation
(Anon., 1981). In Nigeria, labour scarcity and its rising
cost have improved the scope for herbicide use. Various
herbicides have been successfully used for weed control in
cotton in Africa. However, the suitability of each chemical
depends on weeds species, length of the growing season,
climatic factors and management practices.

Planting time is the major factor affecting productivity
of cotton. Cotton sown in mid-June fits exactly into the
rainfall pattern of the northern cotton growing zone. June-
sown cotton however, has a potential for high weed infesta-
tion while on the other hand, even a low level of weeds in
July-sown cotton may compete sSeriously with the crop for
moisture and nutrients which may be one limiting with the
cessation of rain later in the season. There is therefore
a need to study the weed-crop competition in June-sown and
July-sown cotton. Judicious application of fertilizers may
boost cotton production several folds, provided the crop is
planted in time and protected from insects, diseases and
weeds. Early-sown cotton has universally responded to

nitrogen, since there is enough time during the growing



season to utilize the applied nitrogen for both vegetative
and reproductive growth. Response of late-sown cotton to
nitrogen is however, marginal and weed infestation may also
be less, compared with the early sown cotton. Several
studies have revealed that nitrogen application reduced
phytotokic - effect of diuron on cotton as well as increased
the susceptibility of weeds to herbicides (Buchanan and
McLaughlin, 1975). The studies on weed-crop association
and the performance of herbicide in irrigated cotton have
been carried out in various countries. But such investiga-
tions are still to be confirmed in the rainfed cotton of
the Nigerian savanna.

The objectives of this study were (1) to determine the
critical period of weced competition and its effect on the
performance of June~sown and July-sown cotton; (2) to
evaluate the effect of sowing dates, nitrogen levels and
weed contrecl on the growth, yleld and yield components of

cotton.



CHAPTER II

REVIEW OF LITERATURE

Nature and magnitude of

weed competition in cotton

Cotton grows very slowly during the first seven weeks
after sowing (w.a.s) (Kumar, et al., 1982a and 1982b).
There is therefore a need for a weed-free seed bed during
these early period of growth. Presence of weeds during
flowering and boll formation stages of cotton, compete
with the crop for moisture, light and nutrients. After
boll formation and during crop maturlty weeds strongly
compete with cotton for moisture which is usually limiting
because of tho cessation of rains (Faulkner and Smithson,
1972; Kumar, et al., 1982b). Weeds can also impede the
impact of Insecticldal sprays by sheding the cotten
plants. Weeds in cotton can shed seeds and dry leaves
on open cotton bolls and thus reducing the quality of the
cotton produce (Klingman and Ashton, 1975). Dry scason
fire is a common practice among the villagers, therefore
a very weedy cotton ficld can be proned to fire, thus
raesulting in vicld losses.

Seed cotton yicld losses ranging from 50 - 90 per
cent due to heoavy weed infestations have beeﬁ reported
in Nigeria (Anon., 1981)., A decrease of 1kgq dry weed
weight through weed removal increase seed cotton by 0.7
kg in the studics conducted by Kumar, et al., (1982b) at

Samaru, Nigeria. Ivy and Baker (1972) and Buchanan and



Crowley (1977) reported that the competition of prickly
sida with cotton can causc a reduction of cotton yield

of up to 41 per cent, while Prentice, (1972) and Horowitz
(1973) also indicated a rcduction in seed cotton yield

of 74 per cent due to weed competition. Buchanan and
Burns (1970) recorded a considerable dccrease in cotton
height whern the crop was infested with pigweed

(Amaranthus retroflexus), cocklebur (Xanthfum pensylv-

anicum) and tall morning glory (Ipomea purpurca). They
further, found that the presence of weeds in cotton
resulted in yicld reduction due to a decrease in boll
number, boll and sced weights; however, stand of cotton

was not affected by weed competition.

Effect of period of weed competition in cotton

Crowther (1943) reported that delaying the first
weeding in cotton till eight weeks after sowing, resulted
in 30 per cent loss in secd cotton yleld. In the Sudan,
delaying the first weeding until six weeks reduced the
yleld of seed cotton by 75 per cent and additional weeding
later had little effect since it only increased yield by
20 per cent (Kerkhoven, 1964),., The same author while
working in the poorly drained soil of Kafue flat in
Zambia found an increasc of 74 per cent in cotton yield
from the crop weeded at six weeks. Delay in the removal
of weeds till two weeks after sowing and more produced
a linear decrease in plant height, boll number and seed
cotton yleld (Singh and Singh, 1977). Beltrao, et al.

(1974) working at Paraiba and Per Nambuco state in South



America, found that yicld lossecs in cotton due to weed
competition was greatest during the first eight wecks
or more and the plant height, boll number and leaf
number were all rcduced.

Annual weed infocstation during the first six weeks
resulted in about 36 per cent reduction in potential
seed cotton yield at Samaru, Nigeria, while about 42
per cent reduction in yield was obtained at Buruku,
Nigeria, where Rottboelia exaltata was the dominant
weed (Anon., 1982). The high demand for both moisture
and nutrients at eight weeks after sowing by cotton crop
has necessitated weed removal at flowering stage (Lawes,
1968). Kumar, et al. (1982b) working on crop-weed
competition at Samaru, Nigeria, emphasized the importance
of weeding during peak flowering period in early sown
cotton and effective weed control resulted in an increase
of 165 per cent seed cotton yield over ‘early three weedings.
Faulkner and Smithson (7972) while working at Samaru,
reported that after boll formation and during crop
maturity the presence of weeds strongly compete with
crop for moisture which becomes limiting due to cessation
of rains. Some studies have focused on the period of
weed competition and the optimum timing of weed control.
Marthinez and Nieto (1968) reported that maximum spring
cotton yield in Mexico required a weed~free period of
60 days after emergence and that no yield loss occured
if weeds were removed within 30 days of emergence.

Thomas and Schwerzel (1968) found that weeds emerging
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after hand cultivatioﬁ at four to eigﬁt weeks of crop
emergence did not reduce seed cotton yield. Drennah and
Jenings (1977) while working in the Sudan Gezira reported
that the critical period of weed competition in cotton
occured between four and ten weeks after crop emergence.
In Colombia, South Africa, the critical period of weed
competition in cotton is between three and six weeks
after sowing (Chaves, 1970). According he Rogers et al.

(1976), cotton has two to four weeks weed~free requirement

where Amaranthus retroflexus was the dominant weed.

Buchanan and McLaughlin (1975} observed that cotton
tolerated only six week:z of competition at zero N rate
whereas it tolerated seven weeks of competition at &7

and 100kg N ha”! (Reltrso, et al., 1979).

Weed species in cotton

s

0f the numerous weeds that infest cotton in the
Nigerian savanna, the following are of major importance:

Cyperus esculentus (L.), C. rotundus (L.}, Cynodon dactylon

(L.}, Cleome ciliata (Schum and Thounn), Digitaria

sanquinalis (Rcotz.), Eleusine indica (L.) Eragrostis

tenella (L.), Mucuna pruriens (L.), Rottboelia exaltata

(L.), Solanum villosum (L), Sorghum haleper<z (L), and

Verncnia cinerea (L.) (Choudhary, 1980; Lagoke and Chougs

hary, 198B2). In a "cotton maximum vyield plot” under ten
year of cultivation at Samaru, Zaria, the common weeds

observed during the flowering stage were Ageratum

conyzoides (L.), Cyperus exculentus, C. rotundus, Digi-

taria ciliaris and Braqrostis tenella (L.). Broad I -4
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weeds constituted 85 per cent of total weed welght and
population (Kumar, 1982). Elsewhere in the tropical
and sub-tropical cotton growing reglons of the world,

the following weeds are considered important, Amaranthus

retroflexus (L.), Brachiaria eruciformis (Schum.},

Chenopodium album (L.), Cyncdon dactylon, Echinochloa

colenum 'L.), Leptochloa filiformis (L.), Panicum

fasciculatum (Jacg.), Phalaris paradoxa (L.), Physalis

wrightii (L.) Portulaca oleracea {(L.) Setaria verti-

cillata (L.), Tribulus terrestris (L.}, Tripleurcspcermum

maritimum (L.), Phyncosia memnonia (L.} and Thlaspi

arvensis (Schum.}), (Arle and Hamilton, 1966; Bakumenko,

et al., 1967; Idris; 1970 and Luz, et al., 1968).

——— Er—

Chemiéal weed control in cotton

Various herbicides have been selécgi;ely\used for
weed control in cotton in different parts of the world.
Among those reported by various researchers - fluridone,
fluometuron and diuron have so far been tested in
different ecological zones of cotton production in
Nigeria (Ogborn, 1976; Amcn;, 1978; Choudhary, 1980;

Lagoke and Choudhary, 1982).

4
Pre—plant herbicides RN

In a trial on irrigated cotton, crop emergence,
seedling growth and yield of the crop was unaffected
by pre-plant application of bensulide which was also

very effective on annual weeds like Amaranthus viridis,

Echinochloa colonum, Leptochloa filiformis, Panicum
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fasciculatum and Physalis wrightii (Arle and Hamilton,

1966). In Sac Paulo, South America, trifluralin applied
pre~-plant and incorporated, gave excellent control of
grasses but not of broad-leaved weeds (Alves, 1967).
Trifluralin and nitralin which are more effective on
grasses than broad-leaf weeds have been recommended as
soil incorporated pre-plant treatments (Richards and van
Linclert, 1968 and Danielson, 1969)., Diuron at 1 or 2
kg a.i. ha~! was observed suitable as a pre-sowing
herbicide for cotton, 1 kg a.i. ha™' was effective on
weeds for seven weeks while 1.5 to 2 kg a.i. l‘lr:\m1
controlled weeds throughout the growing season (Rijn,
1967). 1In the drier parts of USA about 1 to 2 kg a.i.

=1 of diuron and prometgyyne were recommended just

ha
before the pre-planting irrigation and before the seed-
beds are prepared (Anon., 1969). There are however,
reports that thc pee~plantuse of diuron may increase

the susceptibility of cotton to Rhizoctonia splani

(Hamilton et al., 196€6). Fluridone at the rate of 1.8
kg a.i. ha-l incorporated before sowing cotton, showed
excellent selcctivity and controlled a broad spectrum

of grasses and broad-leaf weeds (Banks and Merkle, 1978,
19793 Buendia ol al., 1978). Ogborn (1969) working in
northern Nigeria, reported that trifluralin applied a
month before scowing cotton reduced the weeds removed
during site preparation by two thirds and annual grasses

are well controlled by the herbicide,
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Pre—emergence herbicides

Kaorolev {1974) reported that pre-emergence application
of fluometuron at the rate of 3 kg a.i. ha"1 gave 99 ner
cent control of annual wecds up to 60 days after sowing.
Pre-emergence treatments recommended in the USA and
elsewhere were chlorpropham 4.5 to 11 kg a.i. ha ",
chlorothal dimethyl 4.5 to 9 kg a.i. ha-l, diuron 0.4 to
1.75 kg a.i. ha™', fluomcturon 1.2 kg a.i. ha™ >, monuron
1.75 kg a.i. ha"', noruron 0.8 to 2.75 kg a.i. ha ',
prometryne 1.75 to 2.5 kg R.i. na~' (&non., 1968, 1969;
Danielson, 1569). Fluridone at the rate of 0.2 kg a.i.

ha._1 has reportedly given excellent se}ective control

of many annual weeds while effective control of perennial

weeds was obtained with slightly higher rates of 0.5 kg

a.1. ha~! (Buendia et al., 1978; Banks and Merkle, 1978
i . .
-1

"and 1979; Thomas, 1974). Fluridone at 0.3 kg a.i. ha

contrelled Amaranthus hybridus (L.), Dstura stramoniuva

(L.), while 0.6 kg a,i. ha * controlled Abutilon

guinense (Schum.), Malva verticillata (L.) and the

control of Cypcrus rotundus was also good without any

phytotoxicity toe the crop. Pre-emergence appllcation

of diuron at the rate of 0.85 kg =a.i. ha-l, gave 78 per

cent control of weeds in cotton and resulted in the

highest net rcturn (Ahlawat, 1978). Baker {1978)

reported that norflurazon at the rate of 1 to 2 kg a.i.
ha~' controlled annual grasses satisfactorily when
applied as a pre-emergence treatment to cotton flelds,

Pre—emergeﬁde application of fluridone at 0.4 and 0.8

L
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kg 2.1, ha_l, reduced weed weights significantly in
cotten far B8 weeks after sowing (Lagoke and Choudhary,

1982).

Post—-emergence herbicides

Paraquat was observed to be a promising herbicide
for general weed control in cotton as a post-emergence
directed spray (Arle and Hamilton, 1966). For general
weed control the substituted ureas and triazines are
recommended as directed sprays from the time cotton is
about 15 ¢m tall. The normal rate of 0.4 kg a.i. ha_1
diuron or 1 kg a.l. ha-1 fluometuron can be halvoed by
the addition of a non-phytotoxic oil to the spray
liquid at about 5 « 10 per cent on volume per volume
basis (Hardecastle and Wilkinson, 1968). Formerly
naphtha oils were repeatedly and widely used in cotton;
they were applied as directed spray at a rate of 200
litres per hcctare after the cotton seedlings have
attained tho height of 5 to 7.5 cm. Application was
avoided when the stems cracked and care was taken to
avoid contact with the cotton leaves (Palmer and Ennis,
1960; Danielson, 1969). Singh and Singh (1971) stressed
that control of weeds 15 days after crop emergence
produced optimum growth and highest seed cotton yield
Application of dlyphosate in cotton by using the rope
wick on weeds, appcecars to have good promise as selective

weed control {Anon., 1375).

Herblceide combinations

Akcbundu et al. 11975) reported that weeds can be

controlled by reduced rates of herbicides when uséd.in



the proper combination that gave synergistic effoccts.
Hegab (1974) reported that trifluralin at 1.13 kg a.i.
ha™' plus fluometuron at 2.25 kg a.i. ha~ ', controlled
weeds effectively in cotton when applied as elthep
pre-plant or pre-emergence. Le-Rumeus (1974) observed

1

that trifluralin, dinitramine at 1.2 kg a.i. ha = and

fluometuron at 2 kg a.i. haﬂl pre-emergence gave the
best control of weeds in cotton crop. Arle and Hamilton
(1977) reported effective weed control in cotton when
diuron mixed with trifluralin were applied to coc.ton

at pre-emergcnce. Butralin at 2.25 kg a.i. ha™* plus

diuron gave cxcellent control of Sorghum halepense (L.)

when applied as pre-emergence (Hurst and Smith, 1978).
De-Almeida (1969) had the best weed control with
sequential application of trifluralin at 0.9 kg a.i.
ha-1, incorporated before sowing followed by fluometuron
at 2.25 kg a.i. ha™t as pre -emergence. Baker and Tung 2r
(1972) reportcd that trifluralin at 6.25 kg a.i. ha™’
pre~emergence proved most effective in controlling weeds
in cotton crop. Borhorquez and Salazar (1975) werc of
the opinion that most of the herbicides used in weed
control in cotton arc only cffective on weeds about
40 - 45 days; therefore, with pre-emergence application
of fluometuron at ° kg a.i. ha-'1 plus alachlor at 1.5

1a hoe-weeding at 55 days after sowing

kg a.i. ha~
was necessary. With a weed flora dominated by Cyperus
rotundus, a pre-cmergence application of norflurazon at

1 kg asds ha-l, followed by MSMA at 2 kg a.i. ha™ ' at
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post~emergence gave long sc¢ason weed control and good?
seed cotton yield {Anon., 1976). It was reported by
Karnail (1976} that application of herbicldes alone was
not as good as three hoeings in respect of seed cotton
yield, but upland cotton responded well to the use of
herbicides combinced with one hoe-weeding. Toro and
_Sion (1976) statcd that the best yield of seed cotton
was obtained when alachlor at 1.15 kg a.i. ha™! plus
diuron at 1 kg a.i. ha ! were applied pre-emergence and
followed by hoe-wecding 45 days later. Hamdoun -nd
Babiker (1978) observed that pre-emcrgence application
of oxadiazon plus diuron or norflurazon gave satisfactory
weed control, particularly during early stages of cotton
growth and supplementary hand weeding six weeks after
sowing was necessary fér the control of reslstant weed

species. On plots infested with Ipomea purpurea {(L.)

and Amaranthus retroflexus (L.), soil~incorporation ¢~

nitralin at 0.5 and 1.0 kg a.i. ha" ! prior to bedding
followed by prometryne, fluometuron, monuron or diuron
applied at recommended rate immediately after sowlng or
few » wecks later gave better weed control than any of
the treatments applicd singly (Yepes, 1978). It was
observed by Lagoke and Choudhary (1982) that on a heavy
black cotton soil, fluridone and its mixtures with ’
diuron followed by supplementary hoe-weeding were the

only herbicide treoatments that resulted in yiclds

comparable tc hoe-weeded check.
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Effect of sowing dates on cotton

Koli (1973) reported optimum sowing dates in the
north and south of Ghana as May-June and carly July-
August respectively and delay of one month in sowing
resulted in decrease in seed cotton yields of about
42 and 52 per cent., Burham and Jackson (1973) and
Husscini et al. (i978) also reported a decrease in
seed cotton yield with delay in sowing dates. A yield
decrease with delay in sowing dates of cotton was
reported by Beltrao ¢t al. (1979), moreover, plaent
height and number of days to boll formation were highest
for the first sowing date. Ogunlela ¢t al. (1981)
reported that mid-June and mid-July sown cotton, yield
optimum in castern and southern cotton zone; while a
recent work by Kumar at al. (1982b) favours early
planting of cotton in the northern cotton zone of
Nigeria. These workers have also reported severe wee.'
competition in carly-sown cotton. On the other hands
weeds in July-sown cotton must be competing strongly
for moisture which is a limiting factor during crop
maturity period duc to closer of rains (Faulkner and

Smithson, 1972).

Effect of nitrogen on cotton

Perkins and Douglas (1965), Choudhary (1969) and
Anderson (19274) reported increase in height of cotton
plants by applying nitrogen fertilizer. Abdullah (1976),
Hassan (1976) and Thomas et al. (1976) found that cotton

leaf area per stand increased with the increase in nitrogen
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fertl! .zer rates. Choudhary (1969), Eid (1969) and
Gabr et al. (1975) observed a significant increase in
the number of open bolls per plant, weight of seed
cotton per boll and sced index as the level of nitrogen
fertilizer increased.

Wahab (1963) indicated that differences in yields
of cotton werc negligible when nitrogen level was

1, while Singh

increased from 84.4 to 138.1 kg a.i. ha
and Dargan (1965) and Singh and Singh (1971) observed
that application of nitrogen brought about signiricant
and proportionatc increase in seed cotton yield. Kumar
et al. (1982b) working in northern Nigeria, reported
that 40kg' I-la:';1 was optimum level for July-sown cotton,
vhile the June-sown crop responded to 50 kg N ma~1 or
more (Lombin and Ogunlela, 1982), Early-sown cotton,
however, responded considerably better to nitrogen as
compared to late-sown (July) crop (Kumar and Ogunlela,
1982). Weed rcduccd yields of upland cotton by 43 to
€3 per cent and the response of the crop to fertilizers

increased when weeds were controlled completely

(Wankhede, 1970).

The performance of herbicides

as affected by fertilizers

Liming has been found to increase the activity of
prometryne, diuron and fluometuron for effective weed
control in cotton (Savage and Bardley, 1966). It has
been observed that the selectivity of prometryne in

controlling weeds in cotton can be increased by applying
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CHAPTER III

MATERIALS AND METHODS

Site

Location and weather

Two sets of field investigations were carried out
at the University Farm, Samaru (11°11'N; 07°38'E) in
the northern guinea savanna zone during 1981 wet season.
Experiment I was designed to find out the critical
period of wced competition in June and July-sown cotton.
Experiment 11 was to evaluate the effect of sowing
dates, nitrogen levels and weed control treatments on
the growth and yield of cotton. Henceforth, in this
manuscript, Experiment I will be referred to as "weed
competition study" and Experiment II as "weed control
study".

The climatic conditions of the site are shown in
Fig.1. The minimum air temperature ranged from 12.2
to 21,1 while the maximum was from 25.6 to 33.3 C
during the crop growing season (Table 1). Highest
relative humidity of 84.3 per cent was observed in July.
The total rainfall received during the crop cycle of
Jung=-sown cotton was 721.7mm and 444.0mm for the July-
sown crop. Sunshine duration was relatively larger

during the fourth week of October.

Field characteristics

The soil at the University Farm, Samaru is a sandy

loam and is well drained. Details of the physical and

chemical properties of the soll are summarised in Table 2.
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Table 1: The fortnightly minimum and maximum air
temperature from June 1981 to January 1982.

! - Air Temperaturs (C)
Fortnights Maximum Mean Minimum Mean
June 1981
1 fortnight 33.0 21.1
2 fortnight 28.6 20.0
July
1 fortnight ’8.8 19.7
2 fortnight 29.3 20.7
August
1 fortnight 29.5 19.8
2 fortnight 27.4 19.2
September
1 fortnight 29.4 19:1
2 fortnight 30.7 19.7
October
1 fortnight 31.8 18.8
2 fortnight 33.3 15.9
November
1 fortnight 3i.0 14.7
2 fortnight 25.6 12.8
De _ember
1 fortnight 29,5 13.2
2 fortnight 30.9 12.2
January
1 fortnight 28,7 YLa't
2 fortnight 30.7 15.2
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Table 23 Physicol and chemical properties of
the soil at the University Farm, Samaru a
. H
Mechanical composition . (%) S
BT Clay 10
e Fine silt a3 -
| Coarse silt 7 .QR
- Fine sand 28
Medium sand 8
Coarse sand 4
Organic carbon 0.44 -
Total-N ) _ 0.024
“ Available-N _ 56.30ppm
pH 3 - 5.9 H,Q1:1



JJ.B

21

Cultural practices

Field operation and fertilization

The experimental site was ploughed once and harrowed
twice within a week. Fertilizers of Boronated super-
phosphate at the rate of 22 kg P2C%,O.7 kg B and 66
kg K20 ha~ ' (muriate of potash) were broadcasted
uniformly after the second harrowing and before ridging
at 75 emapart, Nitrogen at the rate of 30 kg haﬁq
(CAN) was applied by side dressing to the cotton crop
in the weed competition study three weeks after sowing
{(w.a.5 ). In the weed control experiment where nitrogen

levels were part of the main-plot treatments, all levels

of nitrogom were applied at three weeks after scowing.

Planting and spacing

Cotton (var., Samaru 71) seeds were . sovn on the
June 29 and July 21, 1981, for the first and second
dates of sowing, respectively. About seven secds
were sown per hill at three om depth, at an Ilntra-row
spacing of 45 em. Vacancies were supplied at 14 days
after sowing. The entire crop was thinned to two
plants per stand at three weeks after the initial sowing
to give a plant population of about 31,800 stands per

hectare.

Herbicide application

All herbicide treatments were applied pre-emergence,
one day after sowing using a Knapsack Sprayer (CP3)
equipped with a polijet nozzle and cperated at a pressure

cf 2.1 kg per cm. The delivery rate of the sprayer was
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Crop vigour

The vigour was assessed at 12 weeks after sowing
using a zero to ten scale. A score of ten was given
to the plot with most healthy plants and zero to the
plots with dead plants (4 for height; 4 for spread
and 2 for colour, The plots scaled from 2.5 to 5 were
considered of healthy plants and those scaled above

5 were very heal thy.

Plant height, flower and boll counts

Four plants were rand-mly selected in each plot
and tagged for later assessment of plant height,
flowering and boll counts at 10, 11 and 18 weeks after

sowing respectively.

Dry weights of frame, leaves and bolls

During the first cotton picking, random samples
of two stands per plot were cut, to the ground level
and separated into frame, leaves and bolls. These
were oven-dried at 70 C for threce days to constant

weight for dry matter assessment.

Cotton yicld
Plants in thc inncr two rows (net plot) 7.5 m2,
were handpicked and seced cotton yield was converted in

kg ha-1 basis. Picking was don¢ thrice in c¢ach plcot.

Stand count

This was done immediately after harvest from thc

two rows (net plot) and computed on hectarc basis.
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Statistical analysis

The data collectced were subjected to statistical
analysis of variance as described by Little and Hiil
(1972). Differences between the treatment mcans in
Experiment I wcrce compared using the Duncan Multiplc
Range Test. Analysis of variance of seced cotton
yield and wecd dry matter production are shown in
appendix 2 and 3 respectively. In Experiment
II, treatment means were compared by using the Least
Significant Diffcrcence (LSD), wherever the F value
was significant (P = 0.05). The analysis of vari-
ances of seed cotton yield is shown in Appendix 4

and that of wced dry matter in Appendix 5.
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CHAPTER IV

RESULTS

A. Weed competition study (Experiment I)

le Crop growth components

a. Crop viagour

June~sown cotton plants were significantly
more vigorous than those sown in July (Table 3).
Vigour scores of the plots kept weed-free for
the first four w.a.s., were significantly lower
than those kept weed=free throughout. Weed
interference with cotton crop till four weéis
of crop growth and more resulted In a signifi-
cantly lower vigour score than that of the crop
kept weed-infested for six, eight and ten w.a.s.
or until harvest were also similar. The inter-~
action between date of sowing and periods of
weed-~association was significant (Table 4). Ihﬂ
June-sown cotton, the plots kept weed=free for
the first four weeks, and‘those weed-infested
for six w.a.s. and leonger periods, had lower crop
vigour score than those kept weed-free throughout.

AR
the grewing scason, o

Vigour scores in the ﬁrop kept“weed—ff;ejfor
two w.,a.s3., and those unweeded from eight w.a.s.
and until harvest were similar. In the July-sown
crop, the plants kept weed-free initially for

various pericds of crop growth and those weedy

ti1ll two w.2.5., had similar crop wvigour scores.
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Table 3: Effect of sowing dates and period of weed
competition on crop vigour of cotton at
elght weeks after sowing.

Crop vigour

Treatments seore*

Main-plot

Sowing dates

June 5.6 A
July 4,1 B

Sub-plot

Duration of weed competitlon

Weed-free periods

2 weeks after sowing 4.3 cd
= 4 weeks after sowing 5.4 b
S 6 weeks after sowing 6.3 ab
C 8 weeks aftcer sowing 5.9 ab
10 weeks after sowing 6.0 ab
to Rarvest 6.6 a
Weed-infested periods
2 weeks after sowing 5.9 ab
4 weeks after sowing 5.3 bc
6 weeks aftcr sowing 4.3 cde
8 weeks after sowing 3.3 de
10 weeks after sowing 3.4 de
to harvest - 2.9 e
Interaction R
Sowing dates x Weed compectition Significant .

Means followed by the same letter in the same treatment

factor do not differ significantly at the 5% level of
probability according to Duncan's multiple range test,

‘2.5 - S.O
5

I

Healthy plantg
Very healthy plant.
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The interaction effect of sowing dates and

period of weed competition on the crop vigour

score of cotten at eight weeks after sowing.,

Trecatments

Planting date
June July
Crop vigour score*

Duration of weed competition

Weed~-free
2

4

6

8

10

to

periceds

weeks
weeks
week s
week s

weeks

after
after
after
after
after

harvest

Weed-infested pericdsg

2

weeks

4 weeks

6
8
10
to

woeks
weak s
weeks

after
af ter
after
after

after

harvest

sowing
sowing
sowing
sowing
sowing

sowing
sowing
sowing
sowirng
sowing

4.¢ efg 4.0 efghi
5.6 bcde 5.1 cde
7.6 a 5.0 cde
7.0 ab 4.9 def
6.6 abe 5.4 bcde
7.5 a 5.6 bcde
. .
6.3 abcd 5.5 bcde
7.3 a % 3.4 fghij
5.5 bede 3.1 ghij
4.1 efgh 2.5 ij
4.1 efgh 2.8 hij
3.4 fghij 2.4

Means followed by the same letter do not differ:
significantly at the 5% level of probability according

te Duncan's multiple range test.

.2.5 - 5.0

5

It

Healthy plant;
Very hcalthy plant,

g

5
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Unlike the June-sowing, plants weed-infested for
four w.a.s. and longer were comparable in vigour

to those kept weedy till harvest.

Plant height

Although June-sown cotton plants were taller
than thoce planted in July, this height difference
was not significant (Table 5). Cotton plants of
the plots kept weed~f ree throughout were signifi-
cantly taller than those weed-infested throughout.
The crop kept weed-free for the first two weeks
only, or weed-infested for eight w.a.s. and longer,
resulted in shorter plants than those of the plots
kept weed-free until harvest. Weed-infestation
duration of six w.a.s. resulted in significantly
shorter cotton plants than when weed=infestation
lasted for the first two weeks only. Plants
height was similar in unweeded cotton plots and
plots weed-infested for 8 - 10 w.a.s. The inter-
action between planting date and period of weed-
competition on crop height was not significant.
Plant heights of June and July-sown cotton were
negatively correlated with weed weight (Tables

14 and 15 respectively).

Leaf dry weight

Leaf dry matter production in cotton was not
significantly affected by the sowing date, but by
the duration of weed competition (Table €).
Uncontrolled weed growth throughout crop 14~

cycle significantly reduced leaf dry weight in



Table $: Effect of sowing dates and period of weed

competition on the height of cotton,

weeks after sowing.
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Treatments

Plant height in cm

Main-plot
Sowing dates

June
July

Sub-plot

Duration of weed competition

Weed-free periods

2 weeks
4 weeks
6 weeks
8 weeks
10 weeks

after
after
after
after
after

to harvest

Weed-infested periods

2 weeks
4 weeks
6 weeks
8 weeks
10 weeks

after
after
af ter
after

after

to harvest

Interaction

Sowing dates x Weccd competition

sowing
sowing
sowing
sowing
sowing

sowing
sowing
sowing
sowing
sowing

84.8
76.5

71.7
82.7
93.4
97.6
88,3
94.8

99.4
86.5
80.5
56.2
64.2
52.8

Not significant

cde
abc
ab
ab
abc

a
abc
becd
ef
def
f

Mcans followed by the same letter in the same treatment

factor do not differ significantly at the 5% level of
probability according to Duncan's multiple range test.



Table 6:

32

Effect of sowing dates and period of wced

competition on leaf and frame dry welghts

of cotton, 27 wecks after sowing.

Treatments

Leaf dr
weight (yé)
per stand

Frame dry
weight (g)
per stand

Main-plot
Sowing dates

June

July

Sub=-plot

Duration of weed competition

Weed=free periods

2
4
6
8
10

weeks
wecks
weeks
week s

weeks

after
after
after
after

after

to harvest

Weed=infested period

2
4
6

weeksaafter

week s

weeks

8 weeks

after
after
after

sowing
sowing
sowing
csowing

sowing

6]

sowing
sowing
sowing

sowing

10 weeks after sowing
to harvest

Interaction

Sowing datecs X Weed competition

4.0 bcd
5.0 abcd
8.0 ab
9.0 a

9.0 a
6.0 abc
3.0 cd

33.0 A
31.0 A

20.0 def
30.0 bcde
43,0 ab
42.0 abc
40.0 bc
61.0 a

48.0 ab
37.0 bcd
?5.0 cdef
15.0 ef
18.0 dcf
9.0 f

Not significant

-

Mcans within a column for cach character followed by thc

same letter in thce

Sanu

treatment factor do not differ

significantly at 5% lecvel of probability according to

Duncan's multiplc range test.
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count (Table 7). Wced-infestation for a period
of morc than two w.a.s. significantly reduced
flower count rclative to the weed-free treatment.
The same result was also obtained when the period
cotton was kept weed-free does not exceed four
wea.s. High flower count require that weed
competition in cotton be reduced from six w.,a.s.

until crop harvest.

Boll number

Planting date had no significant effect on
boll number (Table 8). The ability of cotton to
produce optimum number of bolls was not affected
by weeds compctition during the first six w.a.s.
Similarly keceping cotton field weed-free from
six w.a.s. until harvest resulted in boll numbers
per plant that were as high as in field that were
kept weed--frec from planting to harvest. A signi-
ficant reduction in boll number relative to the
weed=-frec plot was observed when cotton was either
kept weed=frec for early four w.a.s. or left
unweeded for periods longer than six w.a.s.

The interaction effect of sowlng date and
period of weed competition with the crop was not
significant for boll number. There were highly
positive correlations between boll number and
plant height on one hand and boll number and
seed cotton yicld on the other (Tables 14 and 15).
These yicld components were negatively correlated

with weed weight.



Table 7:

Effect of sowing dates and period of weed

competition on flower number of cotton

recorded; 11 weeks after sowing.
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Treatments

Main-plot

Spowing dates

June
July
Sub-plot

Duration cof weed competition

e %

Number of flowers

per stand

Weed~free periods

2
4
6
8
10

weeks
weeks
weeks
weeks
week s

after
after
after
after
after

to h=-rvest

Weed-infested perlods

2
4
6
8
10

weeks
weeks
week s
week s
weeks

after
after
after
after

after

to hrrvest

Interaction

Sowing dates x Weed comptition

s50wing
sowing
sowing

sowing

sowing

sowing
sowing
sowing
sowing

sowing

12.4
10.5

7.9
10.5
15.6
15.1
14.8

17.2

18.9
14,2
11.4
3.5
5.5
3.1

Not significant

A
A

ef
de

ab -

abc
bc

bcd
cde
g
fg
g

i

Means within a column followed by same letter in the same
treatment factor do not differ significantly at 5% level

of probabllity according to Duncan's multiple range test,
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Table 8: Effect of sowing dates and period of weed
competition on boll number of cotton,
13 weeks after sowing.

- e -

Treatments Boll number per stand

Main-plot

Sowing dates
June 13.9 A
July 11.6 A

Sub-plot

Duration of weed competition

-—— = e -

Weed-free periods

2 weeks aftecr sowing 7.9 cd
4 weeks after sowing 10.0 c
6 weeks after sowing 16.1 ab
B weeks after sowing 15.3 b
10 weeks after sowing 16.8 ab
to rarvest 18.7 ab

Weed-infested periods

2 weeks after sowing 20.7 a
4 weeks after sowing 16.5 ab
6 weeks after sowing 15.9 ab
8 weeks after sowing 4.9 de
10 weeks after sowing 6.7 cde
to harvest 3.3 e
Interaction
Sowing dates x Weed competition Not significant

Means within a column followed by the same letter in the
same treatment factors do not differ significantly at 5%
level of probability according to Duncan's multiple range test.
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Boll dry weight

Sowing date did not have a significant effect
on boll dry matter production in cotton. However,
weed compectition with the crop adversely affected
the boll dry weight (Table 2). Both keeping
cotton weed-frec during the first four w.a.s. and
weed-infested for eight w.a.s. or more, resulted
in significant reduction of boll dry weight as
compared with either the crop kept weed-free from
six w.a.2. to harvest or the one that was weed-
infested for only the first six w.a.s.

The interaction of sowing date and period of
weed competition on cotton boll dry matter produc-
tion was not significant. As reported for boll
number, boll dry weight was also positively
correlated with plant height and with seed cotton
yield (Table 14). A significant negative correla-
tion was also obtained between boll dry weight and

weed dry matter,

Seed cotton yicld

June-sown cotton significantly outyielded the
July-sown crop (Table 10) and the duration of
weed competition significantly affected seed-cotton
vield. Seed cotton ylelds of plots kept weed-free
for the first four w.a.s. and those weed-infested
for periods greater than six w.a.s. were similar
and significantly lower than yield from those plots

that were weed=-infested for only six w.a.s.
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Effect of sowing dates and period of weed

Table 9:
competition cn boll dry weight of cotton,
a 22 weeks after sowing.
Treatments Bell dry weight

(g) per stand

Main~plot -

Sowing dates

r June €3.0 A
3 July - £1.0 A
Sub-plot |
Buration of weed competitlion
Wred-free periods
2 weeks after sowing 32.0 ef
. 4 weeks after sowing 46,0 cdef
6 weeks after sowing 75.0 abc
. 8 weeks after sowing 76.0 abc
g 10 weeks after sowing 86.0 ab
to harvest 93.0 ab
Weed-infested perioas
. 2 weeks after sowing 27.0 a
”f'  4 weeks after sowing 71.0 abcd
0 E 6 weeks after sowing 62.0 bcde
a B weeks after sowing 44.0 cdef
10 weeks after sowing 42,0 def
“to hervest 17,0 £

Interaction

- Sowing dates x Weed competition Not significant

Means within a column followed by the same letter in the same
treatment factor do not differ significantly at 5% level of
probability according to Duncan's multiple range test.
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Table 1Q: Effect of sowing dates and period of weed

competition on seed cotton yield.

Treatments

Seed cotton yleld

kg ha~ 1
Main-plot
Sowing dates
June 1675.71 A
July 1135.8 B
Sub-plot
QEration of weed competition
Weed—free periods
2 weeks after sowing 706.7 ¢
4 weeks after sowing 1042.8 bc
& weeks after sowing 1893.0 a
L 8 weeks after sowlng 1827.9 a
.1:, 10 weeks after sowing 1699.0 a
¢ to harvest 2007.2 a
Weed-infested periods
" 2 weeks after sowing 2012.5 a
4 weeks after sowing 1647.2 a
6 weeks after sowing 1461.2 ab -
8 weeks after scowing 356.4 bc -
10 weeks aftcer sowing 937.5 bc
to harvast ©€78.8 ¢
Interaction e
Sowing dates x Weed competition Significant

Means followed by the same letter in the same treatment

factor do not differ siqgnificantly at the 5% level of

probablility according to Duncan's multiple range test,



Highest seed yields were obtained when the cotton
crop was either kept weed-free for the first six
weecks of growth or was weed=infested for the first
four w.a.s. only. Although weed competition
duration of four to six w.a.s. did not significantly
depress yield, crop yield was limited to only two
W.a.8. Weed--infestation throughout crop life
cycle resulted in 66 per cent reduction in seed
cotton yield compared with the weed-free crop.

The interaction between sowing dates and weed
competition with the crop was significant (Table
11). In the Junc=sown cotton, significantly
lower sced-cotton yield was obtained when the
crop was kept wecd-free for the first four w.a.s
only or werd-infested for a period of six weeks
and longer than the crop kept weed-free until
harvestse Seced cotton yield in the July-sown
cotton was generally poorcr across all weed
competition trcatments than the June-sown cotton.
Seed yield in thc July-sown cotton was inferior
to June-sown cotton that was not weeded for the
first four w.a.s. Uncontrolled weed growth caused
74 per cent and &2 per cent yield reduction in
July-sown and June-sown cotton respectively. Secd
cotton yicld in the June and July-sown crop had
high positive correlation with plant height, frame
weight, boll number and boll dry weight (Tables 14

and 15).



Table 11: The interaction effect of sowing dates and

period of weed competition on seed cotton

yield in kg ha '.

e e e e

Sowing dates
Treatments June July
Seed cotton yield kg ha™:

- -

Duration of weed competition

Weed-free periods

2 weeks after sowing 624.3 1ij 797.0 ghij

4 weeks after sowing 916.6 fghij 1169.0 fghij
6 weeks after sowing 2311.4 abc 1487.8 cdefg
8 weeks after sowing 2377.8 ab 1288.5 efghi
10 weeks after sowing 2019.2 abcde 1381.5 defghi
to harvest 2577.1 a 1448.0 defgh

Weed-infested periods

2 weeks after sowing 2324.,7 ab 1700.4 bcdef
4 weeks after sowing 2072.3 abcd 1222.1 efghi
6 weeks after sowing 1594.1 bcdefg 1328.4 defghi
B weeks after sowing 1129.1 fghij 783.8 ghij
10 weeks aftcr sowing 1248.7 efghi 664.2 hij

to Rarvest 983.0 fghij 372.0 3

—

Mcans followed by thc same letter do not differ at the
5% level of probability according to Duncan's multiple

range test.



43

Table 12: Effect of sowing dates and period of weed
competition on the dry weight of weeds in

cotton.

Treatments Weed dry weight
kg ha

N e T e a———

ﬁgin-glot
sowing dates

June 2614.0 A
July 1751.2 A
Sub-plot

Duration of weed competition

L

leed-free periods

2 weeks aftcer sowing 1677.6 cd
4 weeks after sowing 1337.2 d
6 weeks after sowing 11312,2 4
8 weeks after sowing 885.6 d
10 weeks after sowing 820.4 d
to harvest . .. - 723.6 d
Weed-infested periods
2 weeks after sowing 1301.6 d
4 weeks after sowing 1991.2 cd
6 weeks after soiuing 2006.0 bcd
8 weeks after sowing 3406.0 bc
10 weeks after sowing 3781.0 b
to harvest L (R 7129.6 a
Interaction
Sowing dates x Weed comptition Significant

-

Means within the column followed by the same letter in the
same treatments factor do not differ significantly at the
5% level of probability according to Duncan's multiple
range test.



Tabl e 13: The interaction effect
conpetition on the dry

Tr eat nent s

Duration of weed conpetition

d-free periods
2 weeks after sow ng
4 weeks after cow ng
6 weeks after sow ng
8 weeks after sow ng
10 weeks after sow ng
t o harvest

d-infested periods
2 weeks after sow ng
4 weeks after sow ng
6 weeks after sow ng
8 weeks after sow ng
10 weeks after sow ng
t o harvest

Means followed by the sane letter
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of sowi ng dates and weed

wei ght of weeds
Sowi ng dates
June July

in cotton

Wed dry wei ght kg ha™ 1

2502.
1971.
1276.
984.
862.
665.

1328.
1301.
1561.
4446.
4867.
9605.

do not

N O O DN O

O o o o

N D O N O O

bed

differ

853. 2
703, 2
986. 0
787. 2
779.2
782.0

1275-2
2681. 2
2450. 4
2366. 0
2696. 0
4654. 4

at the

O O o 9O O o

d
bed
abc
abc
bed
b

5%

| evel of probability according to Duncan's nultiple range

test.
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in June-sown cotton and two to four w.a.s. in July-
sown crop, respectively, Once thesc plots
were kept weed=free initially for six w.a.s. no
de tectable subsequent weed growth was observed.

As shown in Tables 14 and 16, in both June
and July-sown cotton, weed dry matter production
was negatively and significantly correlated with
plant height, framc dry weight, boll numbers, boll

dry weight and sced cotton yield.

Weed control study (Experiment II)

Crop yield components

a. Stand count

In Junc-sown and July-sown cotton stand
count was neither affected by nitrogen
application nor weed control treatments, as

observed in Table 16.

b. Crop vigour

Crop vigour scorc at 12 w.a.s. was not
significantly affected by planting date. It
was however, affected significantly by nitrogen
levels and weed control treatments. Cotton
vigour score increased with increase in nitrogen
levels. All the weed control treatments resulted
in higher vigour score than the unweeded check
(Table 17). In spite of the supplementary hoe-
weeding done at six weeks after sowing, fluridone
plus diureon at low rate; norflurazon plus diuron
at both rates resulted in significantly lower

scores than hoc-weeded control. Crop vigour



Table 14: Correlation matrix for seed cotton yield and
vield of cotton sown in June, 1981.

2 3 4 5 6 7 8
1. Seed cotton yield ~.614° 4362 ,913%% ,821** ,931%"Y .47 .,877**
<. VWeed weilght
5« Stand count
4. Boll count ~e752%" «930°**
€. Plant height -,803*"
e Leaf dry weight -o716** .908** ,800*°
7. Leaf dry weight -e299 .254
8. Frame dry weight —eBGO1%" .762%"
ble 153 Correlation matrix for seed cotton yield and
vyield components of cotton sown in July, 1981,
2 3 4 5 6 7 2
1« Seed cotton yield ~.678° <.194 .971** .914°** .909** .251 .8°98**

7« Weed weight

3. Stand count

4. Boll count -.630° .865**

5. Plant height —e 3424

6. Eoll dry weight -.558° 900" JT5Tee

7« Leaf dry weight ~e 027 .108

8. Frame dry weight -. 781" 939"
.o

Significant at one per cent (P = 0,01)

Significant at five per cent (P = 0.05)




Table 16: Effect of sowing dates, nitrogen levels and
weed control treatments on stand count in

cotton, at harvest.
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Treatments Control stand ha

1

a. Main-plot
(i) Sowing dates

D1 : June
D2 i July
S.Em.( + )

L.S.D. (P = 0.05)

(ii) Nitrogen levels (kg ha-i)
Ny 3 D

30

60

SeEm.( + )

L.S5.D. (P = 0.05)

=
(11

e

b. Sub-plot

Weed control treatments

31,900
31,700
533

Not significant

32,133

31,600

31,700

| 533
Not significant

W, oz Flur. + Diu, & 0.4+ 0.4 kg 31,100

w2 : Flur. + Diu. ® 0.8+ 0.8 kg 31,333

Wy 7 Nor.+ Diu. @ 0.4+ 0.4 kg 31,733

W, = Nor.+Diu. @ 0.8+ 0.8 kg 31,900

Wg : Tie hob weeddnds {(31& 2 w.aad) K 31,200

We :+ Unweeded check 31,200
S.Em.( 4+ ) 667
L.S.D. (P =00.05) Not significant

Interaction Not significant

¢ = All herbicides are in kg a.i. ha™ !

Diu. = Diuron; Flur, = Fluridone; Nor.

= Norflurazon.



score in fluridone plus diurcn at 0.8+ 0.8 kg
ha"1 was similar to that in the hoe-weeded
plot. Therc were no significant interaction

effects on the vigour scorce.

Plant height

Leaf dry wcight

Plant helght increasced significantly with
nitrogen levels (Table 18), All the weed

control trcatments resulted in significantly

taller cotton plants than the unweeded eontrol.

“Plant holght in hoc-wecded plots were similar

to flufidono plus diuron at the two rates used
in this study. The low rates of the herbicide

mixtures had cignificantly shorter plants than

their corresponding high rates. No significant
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interaction was observed among the sowlng dates,

nitrcgen levels and weed contreol treatments,

As shown inTabie-ng June-=sown cotton

produce significantly higher leaf dry matter

per stand at 22 w,a.s. than the July-sown crop.

. Althougnh the cffect of nitrogen on leaf dry

matter was not significant, there was a tendency

for it to increase with nitrogen levels. Weed

" control treatments had significant effect on

leaf dry matter production and the highest
producktion was obtained with the hoe=weeded
control. Fluridone plus diuron at 0.8+ 0.8 kg

a.i. ha =~ had significantly higher leaf dry

matter production than the other herkicide
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Table 18: Effect of sowing dates, nitrogen levels and
weed control treatments on cotton plant:

height, ten weeks after sowing.

Treatments Plant height in cm

a. Main-plot - "

(1) Sowing dates

D. 1 June 66.1

Dé : July 66.8
S.Em.(+) 1.8
L.S.D., (P = 0,05) Not significant

(ii) Nitrogen levels (kg ha  >)

N, 3 0 49,9
N, & 30 ' 70.6
N3 : 60 | 78.7
SeEm.{ + ) 2.2
L.5.D. (P = 0.05) 6.5

L. Sub-plot

Weed control treatments

W, 2 Flur. + Diu. @ 0.4+ 0.4 kg oM. 7

W, ¢ Flur, + Diu. @ 0.8+ 0.8 kg 80.7

W, @ Nor. »Diu. @ 0.4+ 0.4 kg - ‘58,9

W, * Nor, + Diu, @ 0.8+ 0.8 kg 67.2

W ¢ Two hoe weedings (3 & 9 w.a.s) . 76, ¢

w6 : Unweeded check ' 43.5
S.Em.( + ) | 2.2
L.S.D. (P = 0,052 6.0

Interaction Not significant

@ = All herbicides are in kg a.i. ha~1

Diu. = Diurcon; Flur, = Fluridone; Nor. = Norflurazon.
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Table 19: Effect of sowing dates, nitrogen levels and
control treatments on leaf dry weight (g) per

stand in cotton, ?2 weeks after sowing.

Treatments

g per stand

2, Main-plot
(i) Sowing dates

L. : June

1

D2 : July

SeEm.( )

L.S.D. (P = 0.05)
{(ii) Nitrogen levels (kg ha™ 1)
NO : O
N, ¢ 30
N, : 60 .

S.Em.(: )

L-S-D. (P = 0-05)
b. Sub-plot

Weed control treatments

w1 : Flur, + Diu, & 0.4+ 0.4 kg
W, & Flur.+ Piu. @ Q.8+ 0.8 kg
W3 i+ Nor. + Diu., @ 0.4 0.4 kg
w4 : Nor. + Diu. @ D.8+ 0.8 kg
Wg : Two hoe weedings (3 & 9 w.a.s)
wG : Unweeded check

S.Em.{ s+ )

L.5.D., (P = 0,05}
Interactions
D x W
N xWw

4.50
2.01
0.36
1435

2,70
3.30
3.70
0.45
Not significant

2.70
4.60
2.70
2,70
6.40
1.40
0.50
1.40

Slgnificant
Significant

@ = All herbicides are in kg a.i. ham1

Diu, = Diuron; Flur. = Fluridone; Nor. = Norflurazon.
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treatments and lower than the hoe-weeded control.
There was no significant interaction among
sowing date, nitrogen levels and weed control

treatments on leave dry weight of cotton.

Frame dry weight

The frame dry weight of cotton crop was not
significantly affected by sowing date (Table
20). 1t however, increased significantly with
the levels of applied nitrogen. The effect of
various weed control treatments on cotton frame
weight was also significant. All the treated
plots produced higher frame weight than the
unweeded control. Fluridone plus diuron 0.8 +
0.8 kg a.i. ha~' and hoe-weeding resulted in
similar frame dry weights which were significantly
higher than the other wecd control treatments.

There were significant interactions between
sowing dates and weed control treatments; and
nitrogen and wecd contreol treatments. In the
June-sown cotton, all the weed control treatments
except fluridone plus diuron at 0.8 + 0.8 kg a.i.
ha~ ' had significantly lower frame weight than
the hoe-wceded control (Table 21). Fluridone
plus diuron at 0.8 + 0.8 kg a.i. ha~ , also
produced significantly higher frame weight than
the norflurazon + diuron, and unweeded control
treatments. In July-sown cotton, fluridone plus
diuron at both ratcs and norflurazon plus diuron

at 0.8 + 0.8 kg a.i. ha’i had comparable frame
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s - -

Table 20: Effect of sowing dates, nitrogen levels and weed
control treatments on frame dry weight (g} per

stand in cotton, 22 weeks after sowing.

Treatments g per stand

~a. Main-plot

(i) Sowing dates

Di : June 26.2
D2 2 July a 22.9
SeEm.{ + ) ' 2.0
L.S.D.-lp = 0.05) Not significant
(igé Nitfoqen ievels (kg ha” 1)
NO : 0 ' ) 11.7
Ny s 30 : 26.2¢
N2 : 60 ' _ - 34,2
S.Em.( + ) .- L 2.4
L.S.D, (P = 0,05) : 7.4
3

bt SUb‘-ElOt

Weed control treatments _ R

wl ¢ Flur. + Diu. @ 0.4+ 0.4 kg _ 25,7
., ¢+ Flur. + Diu. @ 0.8+ 0.8 kg ' ' 32,9
w; t Nor. + Diu. @ 0.4+ 0.4 kg ' | _ 19.72
W, : Ner. + Diu. @ 0.8+ 0.8 kg B ) .f. 23.7
Wg : Two hoe wecdings (3 & U w.a.s) 36.2
Wg + Unweeded check _ €.3
S.Em. (4 ) _ 1.9
L.S.D. (P = 0.05) o -

Interactions

DxwWw - | i : Significant
N x W - i~ Significant

1

s

® = All herbicides are in kg 2.i. ha~

Diu. = Diuron; Flur. = Fluridone; Nor. = Norflurazon.



Table 21: The interaction effect of sowing dates and weecd
control treatments on frame dry weight (g) per
stand in cotton, 22 weeks after sowing.

Weed tontrol Sowing dates

treatments Junc . July
(g)per stand
Flure + Diu., ® 0.4 + 0.4 kg 28.9 22.6
Flur, + Diu., @ 0.8 + 0.8 kg 36.2 29.6
lior. + Div. @ 0.4+ 0.4 kg 21.4 171
Nor, + Diu. @ 0.8 + 0,5 kg 21.2 2043
Two hoe weedings (3 2 0 w.a.s) 42 .6 29.8
Unweeded check 6.9 5.8
L.S.D. (P = 0,05) TeD

Table 22: The intcraction effect of nitrogen levels and
weed control treatments on frame dry weight (g)
per stand of cotton, 22 weeks after sowing.

-1
Weed control Nitrogen levels kg ha

trcatments 0 30 60
g per stand

Flure + Diu. @ 044+ 0.4 ko 10.4 29.9 36.9

Flur. + Diu., @ 0.8 + 0.8 kg 18.5 31.2 49.1

Hor. ~ Diu. @ 0.4~ 0.4 kg 8.1 20.0 29.6

Nore, + Diu, @ 0.8 + 0.6 kg 12.0 26.1 33,1

Two hoe weedings (3 & 9 w.,a.s) 17.4 43.3 47.9

Unweeded check 3.9 6.6 8.5
L.5.D. (P = 0.05) 9.2

-

@ = All herkicides are in kg a.i. ha_i.

Diu.
Nor.

Diuron; Flur. = Fluridone;

Norflurazon,
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weight to hoe-weeded control; the low rate of
norflurazon plus diuron mixture had lower weight
than the corresponding high rate. With hoe-weeding
twice and fluridone plus diuron at 0.8+ 0.8 kg
a.i. ha-1, June-sown cotton had significantly
higher frame weight compared with the July-sown
Crop.

In all the wced control treatments, signifi-
cant increase in frame weight was obtained with
30 kg N ha™* compared with no nitrogen.
Significant frame weight increase with nitrogen
levels up to 60 kg N ham1 only occured with
fluridone plus dimron at 0.8 + 0.8 kg a.i. ha™
(Table 22). Under unfertilized condition only
hoe-weeding twice and fluridone plus diuron at
high rate had significantly higher frame dry
matter production than the untreated control.
When 30 kg N ha™" was applied, frame weight of
the hoe-weceded control was higher than those of
the other trecatments. Fluridone plus diuron at
both rates had higher frame weight than norflu-
razon plus diuron at 0.4+ 0.4 kg ha~'. When 60
kg N ha~! was applied, all the weeded plots
resulted in higher frame dry weight compared
with the untreated control. Fluridone plus diuron

1

at 0.8+ 0.8 kg a.i. ha ° and hoe-weecding had

higher framc weight than the other herbicide

1

treatments.



f.
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Flower count

The number of cotton flowers, at 11 weeks
after sowing, was significantly higher in June=-
sown crop than that of July-sown crop (Table 23),

Flower count increased significantly with
the levels of applied nitrogen. The effect of
weed contreol trcatments on the number of flowers
produced was also significant. All the weed
control treatments resulted in much higher
number of flowers than the unweeded check.
Norflurazon plus diuron at both rate. however
produced lower number of flowers than the hoe-
weeded control. tluridone plus diuron at 0.4
+ 0.4 kg a.i. ha-l was comparable to heo-weeding
while higher rate of these herbicides (0.8 + 0.8
kg ha™!) produced significantly more flowers
than both the hoe-weeded treatment and the lower
rates.

The interaction effects of weed control
treatments with sowing dates and nitrogen levels
on flower ceount were significant. Table 24
reveals that in the Junc-sown cotton, all weed
control trcatments, except fluridone plus diuron
at 0.8+ 0.8 kg a.i. ha~', resulted in signifi-
cantly lower flower count than the hoe-weeded
control; while in July-sown cotton only the
lower ratc of norflurazone + diuron (0.4 + 0.4 kg
_1)

ha was inferior to hoe=weeding. Fluridone

plus diuron at 0.8+ 0.8 kg a.i. haa"1 produced
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Table 23: Effect of sowing dates, nitrogen levels and weed
' ' control treatments on the number of flowers per
stand in cottcn, 11 weeks after sowing.

Treatments Flower number
" per stand

a., Main-plot

(i) Sowing datcs

D1 : June _ 10.4
D2 : July : : B.3
. S.Em.(1%) 0.3

L.S.D, (P = 0.05) 0.8

(1i) Nitrogen levels (kg ha” 1)

NO : 0 6.7
N, : 30 s 9.8
Né : 60 S 1146

S.Em.{ + ) : 0.3

L.S.D. (P = 0,05} . 1.0

b. Sub=plot

Weed control treatments

W, ¢ Flur. + Diu. @ 0.4+ 0.4 kg h 11.1

W, 3 Flur, + Diu. ® 0.8+ 0.8 kg - 13.6

W3 ¢ Nor.+ Diu. © 0.4+ 0.4 kg . - 8.5

W, : Nore+ Diu, @ 0.8+ 0.8 kg . 9.3

Ug : Two hoe weedings (3 & 3 wea.s) . 11.8

5 * Unweeded check o 1.7
S.Em.( + ) 0.4
L.S.D. (P = 0.05) : L 1.2

Interactions | | B

D x W . Significant

N x W Significant

@ = All herbicides are in kg a.i. ha_l.

Diu. = Diuron; [Flur., = Fluridone; Nor. = Norflurazon.

Ca
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Table 24: The interaction effect of sowing dates and weed
control trecatments on the number of flowers per
' stand in cotton, 11 weeks after sowing.

Sowing dates
June July
No. per stand

.eed control
treatments

Flur. + Diu. @ 0.4 + 0.4 kg 9.4 12.8
Flur. + Diu. ® 0.8 + 0.8 kg 12.0 1541
Nor. + Diu. @ 0.4+ 0.4 kg Te2 9.7
NOI‘. + Dil.l- @ 0;8 - 0.8 1{:] 7.4 1102
Twe hoe weedings (3 & U w.a.s) 12.2 11.4
U!Tv!l.,‘:.‘ded ChC‘Ck 1.6 1.9
L-S.Do (P = OQUSJ -1.?
Table 25: The interaction effect of nitrogen levels and

weed control treatments on the number of flowers
per stand in cotton, 11 weeks after sowing.

Nitrogen levels in kg ha™ .
Weed control 0 30 60
trcatments
No. per stand

Flur. + Diu. @ 0.4+ 0.4 kg 7.9 11.5 13.8
Flur. + Diu. @ 0.8 + 0.8 kg 117 14.6 14.5
Nor. + Diu. @ 0.4+ 0.4 kg 5.3 9.5 10.6
Nor., + Diu, @ 0.8+ 0.8 kg 6.4 9.1 12 .5
Two hoe weedings (3 & 9 w,a.s) 8.0 12.0 15.4
Unweeded check 0.9 1;7 2.6

L.S.D. (P = 0.05) . 5 |
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highest number of flowers in the cotten crop
sown in July. Generally, at comparable rates,
the fluridone contalning mixture resulted in
higher flower counts than the norflurazon plus
diuron.

With increcase in nitrogen levels from O to

30 kg ha™ "

there was significant increase 1n
flower count in all the weed control treatments
including cven the unweeded check (Table 25 )},
With further increased in nitrogen level from
30 to 60 kg ha"l, therc was also increase 1in
flower count but this was not significant in
fluridone plus diuvren treatment at 0.8+ 0.8 kg

i

a.l. ha" ~ and norflurazone + diuron at 0.4+ 0.4

kg a.i. ha”*. Significantly highest flower

count was observed as a result of hoa~waeeding A

at the 60 kg N ha™ ! treatment., This was similar
to fluridone + diuron mixture (0.8 + 0.8 kg a.i.
ha™') trecatment at the nitrogen levels of 30

and 60 kg ha™".

Boll number_pér stand

As indicated in Table 26, June-sawn cotton

produced significantly higher number of bolls

'Jper stand at 18 w.a.s. than the July-sown crop.

Applicatlion of 30 kg N ha'—l increased the number
of bolls por stand significantly and no further
increase was observed with 60 kg N ha™ . Weed

control trcatments significantly affected boll

number per cotton stand. All the treated plots

b
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Table 26: Effect of sowing dates, nitrogen levels and weced
control treatments on bell number per stand in

cotton, 18 weeks after sowing.

Treatments Boll number per stand

a. Main-plot
(i) Sowing dates

01 : June 10.5
D, : July 9.0
S.E.m( + ) 0.4
L.S.D. (P = 0.05) 11

(ii) Nitrogen levels (kg ha‘i)
NO : 0 7.8
N1 : 30 10.3
N, : 60 11.1
L S.Em.(+) 0.5
L.S.D., (P = 0,05) 1.4

b. Sub-plot

Weed control treatments

w1 ¢ Flur. + Diu. ®@ 0.4+ 0.4 kg 10.9

W, : Flur. + Diu. @ 0.8 + 0.8 kg 12.0

Wyt Nor. + Diu. @ 0.4+ 0.4 kg 8.9

W, + Nor.+ Diu. @ 0.8+ 0.8 ka 10.0

wS t Two hoe wecdings (3 & J w.a.s) 12.0

We *+ Unweeded check 1.7
SeE.m( + ) 3.0
L.S.D. (P = 0.05) 8.3

Interactions Not significant

@ = All herbicides are in kg a.i. ha "’

Diu. = Diurcon; Flur : Fluridone; Nor. = Norflurazon.
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with the exception of norflurazon plus diuron

at 0.4+ 0.4 kg a.i. ha~ produced significantly
greater numbcr of bolls per stand compared to

the unweccecded check. About 84.6 per cent
reduction in boll number was obtained with the
unweeded control compared with the best herbicide
treatments. Thc number of bolls produced in all
the herbicidc treated plots did not differ
significantly from cach other. The interactions
among sowing datcs, nitrogen levels and weed

control treatments were not significant.

Boll dry wcight

Junc--sown cotton, resulted in gignificantly
higher boll dry weight at 22 w.a.s. than the
July=-sown crop (Tablc 27). As observed with
boll number at 18 w.a.s. application of 30 and
60 kg N ha™' increased boll dry weight over no
nitrogen treatment, however, no increase in boll
dry weight was observed when nitrogen level was
increascd from 30 kg N to 60 kg N ha~ . All the
weed control treatments resulted in significantly
more boll dry wcight than the unweeded control.
Hoe=-weeding resulted in significantly higher
boll dry weight than the herbicide treatments.
Norflurazon plus diuron at 0.4+ 0.4 kg a.i. ha™
produced a significantly lower boll dry weight
than othcr herbicide treatments except fluridone

plus diuron at 0.4+ 0.4 kg a.i. ha-l.
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Table 27: Effect of sowing dates, nitrogen levels and weed
control treatments on boll dry weight {(g) per

stand in cotton, 22 weeks after sowing.

Treatments ' g per stand

a. Main-plot

(i) Sowing datces

D1 : June : 53.9

D, : July 40,9
S.Em.(+ ) 2.2
L.S5.D. (P = 0.05) 6.6

(i1) Nitrogen lcvels (kg ha”l)

Ngy 3 0 34,2

N, : 30 50.3

N, : 60 : '. 57.7
S.Em.( +) . | 2.7
L.S.D. (P = 0.05) | ;8.0

b; Sub-plot
Weed control treatmants

w,l : Flur., + Diu. @ 0.4+ 0.1 kg 51.6

W2 : Flure. + Diu, @ C.8+ 0.8 kg 57,7

w3 : Nor. + Diu. ©@ O.4+ 0.4 kg o 44 .2

wd : Nor. + Diu. ® 0.8+ 0.8 kg o 54.7

WS : Two hoe weedings (3 & 9 w.a.s) | 68.5

w6 : Unweeded check ' 7.7
S.Emo ( + ) : 3.3

' L.S.D, (P = 0.05) 2.1

Interactions

D x N Significant

D x W Significant

D x N x W Significant

All hcerbicides are in kg a.i. ha-l.

@

Diw. = Diuron; Flur. = Fluridone; Nor. = Norflurazon.
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Significant interactions were observed
between sowing dates and nitrogen, scwing date
and wecd control treatments, and among datc of
sowing, nitrogcn level and weed control treat-
ments. Therc was a significant increase in boll
dry weight with nitrogen levels in June-sown
cotton while in July-sown crop application of
30 kg N and €0 kg N resulted in similar increasc
over nitrogen (Table 28 ). Boll dry weight per
stand in Junc and July-sown crops were similar
when cotton was grown without nitrogen applica-
tion. But uhen 30 and 60 kg N ha~! were applicd
to cotton, Junc-snwn crop produced higher boll
dry wcight than the July-sown.

In Tablc 28y it was obscrved that in June-
sown cotton, hoc-wecding and fluridone plus diuron
at 0.8 + 0.8 kg a.i. ha" ' produced significantly
higher boll dry weight per stand than the other
weed control trcatments., While in July-sown
cotton only norflurazon plus diuron 0.4 + 0.4 kg
a.i. ha~', and unweeded control resulted in lower
boll weight than the hoe-weeded control.

In thc¢ Junc-—-sown crop, high rate of fluridone
plus diuron mixture resulted in higher boll dry
weight than thce low rate, and this was signifi-

cant at GO kg N hn_l (Table 30). Without nitro-

gen application, only norflurazonc plus diuron
at low rate gave significantly lower boll dry

weight than thc hoe-wecded control, while only
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The interaction effect of sowlng dates, nitrogen

levels and weed control treatments on boll dry

weight (g} per stand in cotton, 22 weeks after

sowing.

Sowing dates
Weed control June 1 Juwly ;
trecatments N in kg ha N in kg ha™
0 30 60 0 30 60
(g per stand)
Flur, + Diu. @ 0.4+ 0.4 kg 38.7 58B.4 76.0 33.2 52.1 51,2
- Flur., + Diu. @ 0.8+ 0.8 kg 47.2 68.4 97.5 54,8 43.1 35.7
Nor.+ Diu, @ G.4 + 0.4 kg 21.8 46,2 B83.1 28.3 45.8 40.72
" Nor.+ Diuv. ® 0.8+ 0.8 kg 38.2 63.0 62.2 36.3 53,2 75,3
Two hov weedings (2 & & w.a.5)2,9 90.1 95.7 45,2 67.4 52.8
Unweeded check 3.0 9.6 107 4.0 6,2 12.7
LeS.D.. (P = 0,05) 22.3
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the high ratc of this herbicide mixture produced
lower boll weight at 60 kg N ha~'. In July-
sown cotton, high rate of norflurazon plus
diuron mixturc resulted in more boll dry matter
production than that of its low rate; this
improved with nitrogen levels, and was signifi-
cantly high at 60 kg N ha~'. Without nitrogen,
all the herbicide treatments had comparable boll
weights to the hoe-wecded control. However, with
the application of 30 and 60 kg N ha-l, lowest
boll dry wcight of cotton was obtained with high
rate of fluridone plus diuron mixture, while at
60 kg N ha"l, boll dry weight with norflurazon
plus diuron at 0.8 + 0.8 kg a.i. ha~' was higher

than thosc of other weed control treatments.

Seed cotton yield

The e¢ffect of date of sowing on seed cotton
yield was not significant, although June-sown
crop showcd a tendency to yield slightly higher
than the July-sown (Table 31).

Seed cotton yicld increased significantly
with incrcase in nitrogen levels. All the weed
control trcatments resultcd in higher seed cotton
yield than tho unweeded check. Fluridonc plus
diuron trcatments were comparable to hoe=weeded
control but higher than norflurazon plus diuron
treatmcents,.

As shown in Table 32, in the June-sown cotton,

fluridon¢ plus diuron at high rate (0.8 + 0.8 kg
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Table 31: Effect of sowing datcs, nitrogen levels and weed
control treatments on seed cotton yield in
kg ha”t,

Treatments Seed cotton (kg ha_l)

a. Main-plot

(i) Sowing dates

91 : June _ 1082.8
D? : July 938.9
S.Em.{ + ) 48.0
L.S.D, (p = 0.05) Not significant
- . -~
(ii) Nitrogen levels (kg ha )
NO : 0 774.7
N1 : 30 - 1036.3
N, : 60 ' 1222.8
S.Em. (4 ) 58.8
L.S.De (P = 0.05) 182.0
b. Sub=-plot
Weed control treatments
W,l : F].Ure t+ DiU.o @ 0.4 i- 0-4 kg ’1257.1
P Flur, + Diu. @ 0.8 + 0.8 kg 1341.0 -
w3 : Nor. + Diu. @ 0.4+ 0.4 kg B894.8
w4 : Nor. + Div. @ 0.3+ 0.8 kg g978.4
e Two hoe weedings (3 & 9 weaos) 1370.1
We @ Unweeded check 224.4
S.Em.( + ) 60.3
L.S.D. (P = 0,05) 171.6
Interactions
DxWw Significant

-

@ = All herbicides are in kg a.i. ha ‘.

Diu, = Diuron; Flur. = Fluridone; Nor. = Norflurazon.

e
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Table 32: The interaction effect of sowing dates and weed

control treatments on seced cotton yield

(kg ha~').

Sowing dates

Weed control June July
treatments K& ha‘i

Flur. + Diu. @ 0.4+ 0.4 kg 1213.7 1236.5
Flur. + Diu., ® 0.8 + 0.8 kg 1410.6 1203.1
Nor. + Diu. @ 0.4+ 0.4 kg 928.6 815.4
Mor. + Diu. @ 0.8+ 0.8 kg 945.3 961.6
Two hoe weedings (3 & ) w.a.s) 1570.9 1099.5
Unweeded check 263.8 173.4

L.S.D. (P = 0.05) 242.6
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ha™!) resulted in comparable seed cotton yicld

to hoc=weeded control, while in the July-sown
both rates of flurldone plus diuron had similar
yields with the hoce-weeded control. In both
dates of sowing, sced cotton yvields with
fluridone plus diuvron mixtures were highor than
:those 6f norflurazon plus diuron. A signficantly
high Adifferencce was obtained when the seed cotton
vields for both sowing dates in all the weed
control trcatments were comparcd with their

S

. unweeded chock,
-'5,7::1_ .

2; Weéd'qrowth

8. Wood flora

Weed specics that dominated the experimental
site for Junce-sown and July-~-sown cotton are listed

below togcther with their percentage distribution.

weed species June—sowg July-sown
Cynodon dactylon S0% . 20%
Cyperus csculenthus s o sy
Cyperus rotundus 10% o 5%
Ageratun conyzcoides 5% : 20%
Acanthospormum hispidium 5% '_ 20%
Mikania cordata 10% . L. 5%
.ﬁ,i Commelina bonghalensis S B

Othecrs 59% 10%
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Weed cover score

At nine w.a.s., the plots of July-sown cotton
had significantly lower weed-score than those of
June-sovn crop, while nitrogen application did
not significantly affect the weed score (Table
33). All the weed control treatments, however
resulted in significantly lower score than the
unweeded control. Fluridone plus diuron at
0.8 + 0.8 kg a.i. ha~ had the lowest weed score
at nine w.a.s., while the low rate of the mixture
was comparable to the hoe-weeded control, but
significantly lower than those of norflurazon:
plus diuron at both rates.

The interactions between sowing dates and
weed control treatments, weed control treatments
and nitrogen level were also significant. As
shown in Table 34, lower weed score was recorded
in the July--sown crop than June-sown in the
herbicide~treated and the unweeded plots, while
higher weed score was recorded in the July-sown
cotton on the hoe~weeded plots. In the June-sown
crop, fluridone plus diuron at. high rate (0.8 +
V.8 kg a.li. ha"‘) had comparable score to hoe
weeded control, bothof which were significantly
lower than those of the other wced control treat-
ments including hoe-weceded control.

When no nitrogen was applied (Table 35), all
the herbicides had similar scores to the hoe-wecded

control, wvhile with 30 and 60 kg N ha-? application
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Table 333

Effect of sowing dates,

three and ninc weeks after sowing.

71

nitrogen levels and weed

control treatments on weed score of cotton at

Treatments

Weeks after sowing

Three

Nine

Weed cover score®

a. Main-plot

(i) Sowing dates

D,1 : June
5 ¢ July
S.Em.{ )
L.S5.,D. (P = 0,05)

(ii) Nitrogen levels (kg_hanl)

0
30
60
LEm. (2 )

-

L.S.D. (P = 0.05)

= = =
P O
[Tt e

2

b. Suk-plot

Secd control treatment

»

3.0
2.2
23
0.4
Not significant

wl t Flur. + Diu. & 0.4+ 0.4 kg 2.2
Wr ¢ Flur. + Diu. & 0.8 + 0.8 kg 1.7
Wq ¢ Nor.+Diu. @ D.4+ 0.4 kg 2.8
Wy ¢ Nor. + Diu. @ 0.8+ 0.8 kg 2.4
Wg : Two hoc weedings (3 & 9 wea.s) 3.0
Wg * Unweeded check 2.8

S.Em.{ £ } 0.2

L.S.D. (P = 0,05) 0.6

Interactions
D x W
N ox W

Not significant
Not significant

C.1
0.3

~
L

2.8
3,0
0.1
Not significant

Fom T s e S L T {
s 9 N o I [ . N
LS B " I Vo I v B 4

Not significant

Not significoant

it

]

Diuea = Diuron; Flur.

Weed score: 0 = no weed covery

10 = complcte ground cover

with weeds,

-1

All herbicides are in kg a.i. ha .

= Fluridone; Nor. = Norflurazon.
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Table 34: The interaction effect of sowing dates and weed
control trcatments on weed socre in cotton,

nine weeks after sowing.

Sowing dates
June July
Weed socro®

Weed control
trcatments

Flur. + Diu. @ 0.4+ 0.4 kg 2.2 Q.9
Flur. + Diu. @ 0.8+ 0.8 kg led 0.5
Nor. + Diu. @ 0.4+ 0.4 kg 3.3 2.4
Nors. + Diu., @ 0.8+ 0.8 kg 3.3 148
Two hoc weedings (3 & 2 w.a.s) 1.1 2.3
Unwecded check 8.0 0.9

LeSoDo (P = 0.0S) ) 008

* = Weed scorc: 0 is no weed cover and

10 is complete ground cover with weed.

Table 35: The interaction effect of nitrogen levels and
A weed control treatments on wecd score of cotton,

nine weeks after sowing.

L Nitrogen levels, kg ha~ 1
Weed control 0 30 60

treatments
Weed score®*

Fiur, + Diu. @ 0.4+ 0.4 kg 1.7 1.5 1.5
Flure. + Diu. @ 0.8+ 0.8 kg 1.1 - 1.0
Nore + Diues @ 0,4 + 0.4 kg 2.6 . 3.1
Nore. + Diu. @ 0.8+ 0.8 kg 2.1 2.6
Two hoe weedings (3 & 2 Weaos) 2.0 1.3 1.8
Unweeded check 6.6 . 8.1
L.S.D. (P = 0.05) 0.95

* = Weed cover scorc: 0 is no weed cover and : o
" 10 is complete ground cover with weed.
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both rates of norflurazon plus diuron mixture

had higher scores than the hoe-weeded control.

Weed dry weight

Significantly higher weed dry matter
production was obtained in July-sown cotton
as comparcd with June-sown (Table 36). The
cotton crop that received 30 or 60 kg N ha™ '
had significantly higher weed dry matter
production than the crop without nitrogen
application. All the weecd control treatments
produced lower weed dry matter than the unweeded
check. Fluridone plus diuron at both rates and
the hoe-wceded control resulted in a significantly
lower weed dry matter than both rates of norflu-
razon plus diuron. Weed dry matter production
with low ratc of the herbicides was more than
that of the corresponding high rate.

Sigrnificant interactions, among date of
sowing, nitrogen and weed control treatments
on weed dry mattcr production wcre obtained as
shown in Tables 238, 39 and 40,

In Junc-sown cotton, nitrogen application
resulted in significantly higher weed dry matter
production as compared to no nitrogen application
but not in the July-sown crop. Similarly, with-
out nitrogen application, weed dry matter
production was higher in the July-sown cotton
than the June-sown crop (Table 39). As shown

in Table 38, in all nitrogen levels, fluridone
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Table 36: Effect of sowing dates, nitrogen levels and weed
control treatments on weedy dry matter (kg ha-i)

in cotton at harvest.

-1
Treatments kg ha ~

J—

Aa. Main Plot

(i) Sowing dates

Dq ¢ June 1578.8
} D> July 18698 .6
S.Em.{ £ ) 91,2

LaSeD. (p = ODOS) 274-8

(ii) Nitrogen levels (ko ha~?)

Ng : O 1467.6

N, ¢ 30 | 1809.2

Ny : 60 : 1896.4
S.Em.(+) . S 111.7

L.S-Do (p - 0005) . ‘a 336.8

b. Sub-plot

Weed contirol treatments

Wy : Flur.+ Diu. © 0.4+ 0.4 kg | S 113200

Wo 2 Flur. + Diu. © 0.8+ 0.8 kg 0 772.0

Wo ¢ Nor. + Diu. & 0.4+ 0.4 kg 2032.0

Wyq  Nor.+ Diu. @ 0.8+ 0.8 kg 1664,0

Wg : Two hoe weedings (3 & 9 w.a.s) 952.0

Wg ! Unweeded check Lj 3940.0
S.Em.( + ) 7; - 103.86
L.S.D. (P = 0.05) | - 287.2

Interactions ' f _ .

DxN - . _ : | Sigﬁificant

N x W - ' ' Significant

D x NxW | | $ignificant

1

@ = All herbicides are in kg a.i. ha .

Diu., = Diurony Flur. = Fluridone; Nor. = Norflurazon.
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Table 37: The interaction cffect of sowing dates and
nitrogen levels on weed dry matter (kg ha~ 1)

in cotton at harvest.

Nitrogen levels Sowing dates
in kg ha'1 June July
kg ha™1
0 1192.2 1742.7
30 1680.2 1938.2
60 1864.5 1928.3
L.S.D. (P = 0-05) 476.‘1

Table 38: The interaction effect of nitrogen levels and
weed contrcl treatments on weed dry matter

-1
(kg ha™ ') in cotton at harvest.

Wead AEhEEal Nitrogen levels in kg ha”
treatments 0 30 60
kg ha™ 1

Flur. + Diu. @ 0.4+ 0.4 kg 1099.5 1077.5 1217.5
Flur. + Diu. @ 0.2 + 0.8 kg 798.0 850.5 666.0
Nore. + Diu. @ 0.4+ C.4 kg 1658.5 2025.5 2409.0
Nfi'l‘. + Diu. @ 0.8"' 0.8 kg '14?6.0 ‘1726.5 1787.0
Two hoe weedings (3 & 9 w.a.s) 1043.5 903.5 908.0
Unweeded check 3153.6 4272.5 4392.5

LIS-DI {p = 0-05) 49?.5

1

@ = All herbicides are in kg a.i. ha .

Diu. = Diuron; Flur, = Fluridone; Nor. = Norflurazon.
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" control when 30 and 60 kg N ha” ' were applied.
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plus diuron at high rate (0.8+ 0.8 kg a.i. ha )
gave a significantly lower weed weight than
norflurazon plus diuron at both rates. High rate
of fluridone plus diuron mixture also produced

lower wecd weight than the low rate. Both rates

of norflurazon - plus diuron mixture had higher

¥

weed dry matter production than the hoe-weeded
control when nitrogen was applied while in the
absence of nitrogen only the low herbicide rate
had higher weed weight. In the Junc-sown cotton,
both rates of fluridone plus diluron and the hoe-

weeded control had similar weed dry matter which

was lower than that of the unweeded control at all
nitrogen levels (Table 3%). Norflurazon + diuron

only produced lcwer dry matter than the unweeded

Weed dry matter production wlth this herbicide ﬁ'
treatment was significantly higher than that of
thé hoe=wceded control at all nitrogen levels in
the June-sowing. In the July-sown crop, all the
herbicide and hoe-weeded control treatments had
similar weed dry matter production on the plots
that did not receive nitrogen, while low rate of
norflurazon plus divron produced higher dry matter

than that of the hoe-weeded control with both

. levels of nitrogen. Weed dry matter production

with low rate of nerflurazon: plus diuron was

lower when no nitrogen was applied than with 30

» N
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Tablae 39: The interaction effect of sowing dates, nitrogen levels
and weed control trecatments on weed dry matter

(kg ha—i) in cotton at harvest.

Sowlng dates

Weed control June -1 July -1
treatments N in kg ha N in kg ha

0 30 60 9 30 60

(kg ha™ 1) -

Flur. + Diu. @ 0.4+ 0.4 kg 1295 1054 776 905 1101 1659
Flur. r Diu. @ 0.8+ 0.8 kg 484 560 684 1112 1131 648
Nor. + Diue @ 0.4+ 0.4 kg 1732 1568 2236 1585 2483 2582
Nor. + Diu. @ 0.8+ 0.8 kg 1684 1796 1980 1268 1657 1794

Twa hoe wcedings (3 & 9 wea.s) 624 545 701 1463 1262 1150

Unweeded check 2184 4560 5013 4123 3985 3772

L.S.D, (P = 0.05) 703.5

@ = All herbicides are in kg ae.i- ha ™ |

Diu. = Diuron; Flur. = Fluridonej; Nor. = Norflurazon.
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and 60 kg N ha™ 1. High rate of fluridone plus
diuron produced higher weed dry matter than the

two rates of norflurazon plus diuron on the July-

sown plots treated with 60 kg N ha™*.
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CHAPTER V

DISCUSSION

Weed competition study (Experiment I)

Weed dry matter production

The weed dry matter production in July-sown cotton
was 33 per cent less than that of thc June-sown crop
(Table 12). This observation is consistant with what
was reported by Kumar et al. (1982a) for early-sown
cotton, The high biomass production in June-sown plots
was due to exposurc to longer rainy period, optimum
temperature and high relative humidity which were
conducive to the rapid growth of weecds as well as
Crop.

The weed-free period of two w.a.s. reduced weed
weight by 76 per cent as compared with the unweeded
check, Cotton kept weced-free cven for two w.a.s. did
not precduce significantly more weed weight than the
plects kept weed=frec throughout the crop cycle. Cotton
become competitive enough to compete with weed when
given weed=frec environment cven for the first two
weeks. The later emerging weeds are likely to be
shaded and supresscd in competition by the cotton which
is tall and has developed the canopy. The production
of weed dry weight is the function of weed density =nd
duration of growth. Unchecked weeds continued to emerge

and grow throughout the crop cycle and produced five
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and a half timecs more weed dry welght than in the
shortest weced-infested pericd of two weeks only.

The grand growth period of weeds as observed by the
most rapid producticn of weed dry weight occured
between six and cight wen.s. the crop. This indicates
that weeds should be removed from the cotton plots

six w.a.s. to avert the losses in seed cotton yield

(Table 10).

Crop growth and yield

June-sown cotton (early-sown) ocutyielded the
July-sown (latec~sown) crop by about 48 per cent.
Recent reports by Ogunlela et al. (1981) and Kumar,
ct al. (1982a and 1982b) have also confirmed the
superiority of June-suwn cotton over July-sown. This
was attributced to the exposure of the June-scwn crop
to longer rainfzll duration, thus allowing for adequate
moisture for cffcctive utilization of applicd nutrient
both for the vegetative growth and the development
and maturation of the bells, This is logical in the
northern cotton zonc, since planting in June would
allew for a longer duration for the reproductive phase
cf the cotton crop as compared with July-scwing. Samaru
71, the cotton variety used in this experiment, requires
about 60 days from planting to flowering and another
55 to 60 days for boll development. It is thus obvicus
that the Junc-scwn cottoen had adequate period in the

wet season for boll maturation. July=sown cotton was
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only exposed to about 30 days duration of absclute
rainfall which was about half that of June-sown crop.
Therefore, the bcll maturation phase cf July-sown
cotton probably experienced a molsture stress due to
cessation of rains as nlso reported by Kowal and
Faulkner (1975) which has resulted in the production
of immature bolls. Even a low density of weed-
infestation have aggrevated the moisture stress and
added to reductioé in sced cotton yield of the July-
sown Ccrop.

At the initial stages of growth, beth crop and
weed have adequate of space, nutrients and water
relative to their requirements, hence crop is not
affected (Marthincz ond Nicto, 1968). This was furthcr
confirmed in this study where asscclation of weeds
with the cotteon crop for the first six weeks did not
adversely affcct plant helght, number and dry weight
of bolls and sced cotton yleld as compared to weed=-
free check (Tables 5, B, 9 ancd 10 respcctively.
Similarly, Miller, ¢t al. (1961), Snith and Brown
(1963), Buchanan, ¢t al. (1973) and Okafor (1982)
observed that though cotton has a slow growth habit
at the initianl stage, the crop is tolerant to weed
competition for the first four to six we.ne.s. However
leaf dry mattcr in this experiment was not reducced by
weed=infestations until ten w.a.s. This was probably

because for a certain pericd when both crop and weeds
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were competing for light, cotton might have shown
enhanced vegetotive growth (Patterson, et al. (1980)
which later had adverse ¢ffect on yield. It was
observed that weed-infestation during the first eight
and ten weeks of crop growth caused a seed cotton
vield reduction of 62 and 64 per cent, respectively,
while weed-~infestation throughout resulted in a total
vield reduction of 98 per cent. The reguctien in
saed cgeton yicld which occured when weeds were
allowed to grow with cotton for a period of more than
six w.a.s. was expected. This coinclded with the
initiation of square and pre-blooming stage in cotton
and period of grand growth stage in weeds. Perhaps
shading effects by weeds were important factors in
reducing flower set and subsequently the yield
components and the seed cotton yield (Kerkhoven, 1964).
Weeds thot emeryed after cotton is established
(usually 5iX W.a.s.) cause less competition (Thomns
and Schwerzel, 1968) since established cotton can '
effectively expleoit the climntic, edaphic and biotié.
factors avallable to both crop and weeds to its
advantage. In general, seed cotton yicld wns not
reducced once the crop was kept weed-free till six
WafRleSs Cotton crop has a slow growth rate in the
beginning (Kumar, et 2l., 1982a and 1982b) and a weed-
free period of four w.a.8. was not enough to protect

the crop from weed losses. Weed-free perlod for two and
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four we.a.s. caused significant seed cotton yield
reduction of 65 and 48 per cent respectively, while
no significant loss was obtained with the crop kept
weed=free until 6 w.a.s. It was apparent that a wced

3 in the plot kept weed-

dry weight of 1.3 and 2 t ha~
free for two and four w.a.s. (Table 11) had adversely
affected the crop vigour (Table 3) and production of
frame weight (Table 6') flowers (Table 7) and bclil
wnich might 5S¢ the reason of reduced seed cotton yield.
Reduction in growth and yield of cotton with presence
of weeds for various periods have been reported by
Beltrao, et al, (1979) and Petterson, et al. (1980).
Cumulative weced weight showed an inverse relationship
between sced cotton yield and weed yield (Tables 10

and 12 ). A negative correlation between weed weight
and seced cotton yicld was also reported by Kumar,

et al. (1982a). Early weed removal aided cotton

stand establishment but weed-free environment for ‘the

first six we.2.5. was the most critical in obtaining

cotton yields as high as in wecd=free plots.

Critical period of weed competition

In June-sown cotton, when the crop was kept weed-
free until six w.a.s. or weed=infested for the first
four weeks only, reduction in seed cotton yield was
not significant (Table 11). July-sown cotton kept
weed=-free for first four weeks or weed=-infested for

six w.a.s. produced seed cotton yleld as good as in
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the weed-free plots. A significant negative correlation
existed betwecn seed cotton yield and weed dry matter
production in both the sowing dates of cotton Tables
14 and 15). Significant reduction in dry matter of wceds
was observed with June-sown cotton was kept weed-frec
for four wW,a.s. or weed-infested for six w.a.s. (Table
13). Thereforc, it appearsgy, that a critical period of
weed competition in June-sown cotton cecures beiwed.
four and six w.a.s5. (Plates 1 and 2). In July-sown
cotton decreased wecd dry matteg was recorded when

the crop was wced—frec for the first two weeks or
weed-infested until six w.a.s. It was observed that
broad leaf wceds dominated the July-sown crop. Kumar,
et al. (1982b) have also observed that broad leaf
weeds constituted more than 80 per cent of the total
weed yield and population during later part of the
growing scason of cotton at Samaru. The dominant
broad lcaf wceds with tap root system (similar to
cotton) and tall growing habit proved more competitive
in July-sown crop. The weeds had acversely affected
the seedling cstablishment, vegetative growth, flower
set and boll maturation right from the beginning.
Therefore, the critical period of weed competition in
July-sown cotton if measured by reduction in seed
cotton yield was not well defined though more yield
reductions were between two and six w.a.s. (Plates 3

and 4)Y.
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Weed control study (Experiment II)

Weed dry matter production in cotton field is
affected by weed species (Buchanan, et al., 1973);
weed emergence date and duration (Miller, et al.,
196173 weed control practices (Buchanan and Burns, -
1871)3; planting date and spacing (Vegris, 1563;
Rogers, et al., 1976) and climatic, edaphic and
biotic factors (Buchanan and Burns, 1271). Manv
of these factors were different in the two
exper’ "z2nts because of separate fields. Therefore,
pattern of weced and seed cotton yields were not

similar in the two cxperiments.

Sowing dates

-

Time of sowing is an importan£ agroncmic factor
affecting the yield of a crop. In this experiment,
June~sowing has favourably affected the growth and
the vield centributing c¢characters of cottoen crop,
though some of these affects are not significant,
Such favourable growth of June-soﬁn éotton ﬁas Leen
discussed earlier in Experiment I. Despite the
higher number of flowers (Table 23} and bolls (Table

24) and high dry weight of bolls, seed cotton yields

for the two dates of sowing did ncot differ significantly

It is obvious that more flowers were produced in June-
sown cotton and favourably developed to bolls which
resulted in higher boll weight. However, I have no

separate data for open bolls but it was cbserved in



the field that in June-sown cotton, the percentage
of open bolls was lower than that in July=-sown crop.
Final seed cotton yield, therefore did not differ
significantly in the twe sowing dates. This is
contrary to our results in Experiment I. Keeley
and Thullen (1981) showed that wecd competition in
cotton is affccted by weced specics, crop nutrition
and weed control practices. Perusal of d=zta in
Table 37, shows an increase in weed dry welght with
nitre = application in June-sown cntton which can
be responsiblc for nullifying the impact of hcll
numbcr and weight on final seed cotton yicld,

The effects of different weed control treatments
may be partly responsible for non-significant
difference in sec’ cotton yield as observed by
interaction between sowing date and weed control
treatments (Table 32). The lower weed score cbtained
in the July-sown plots can be attributed to the late
seed bed preparation which destroyed, the emerged
and established weceds thus reducing subsequent weed
population. Despite lower weed-score, however, final
weed weight was higher in July-sown crop rcobably due
to differences in the weed flora (page 69). Broad-
leaf weeds which dominated the plots of the July-sown
crop have been reported toe have higher dry matter
production potcntial than grass weeds (Kumar, et al.,

1982a).
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Nitrogen lcvels

In this study application of nitrogen increased
both the weed and the crop dry matter, since it
enhanced thc vegetative growth. All the growth
parametcers such as yield attributes and seed cotton
yield increased with nitrogen levels up to 60 kg N
ha™* (Tables 4, 28 and 37). Similarly weed dry matter
production was increased but only up to 30 kg N ha™
compared with no nitrogen. 1In effect cotton responded
more to increasing nitrogen level than weeds (Tables
28 and 37). 2Zimdahl (1980) in his review on weed=-crop
competition concludcd that in general, most weed
species do not show linecar response to nutrients
application. Whereas in cotton if nitrogen is
abundantly available to crop, there will be increase
in the chlorophyll content of the leaves and incrcase
in mitotic activity of the plants (Thomas, et al.,
1976). Musa (1969) also observed high weed score as
well as incrcasc in sced cotton yield with application
of nitrogen., At the samc timc, Kumar and Kairon (1980)
reported that the highest seed cotton yield was
obtained when G0 kg N ha~! was applied compared with
lower N ha-i.

Boll dry matter increased significantly with

1

increase in nitrogcn levels up to 60 kg ha  ° in June-

sown cotton whilc this increase was limited to 30 kg

1

N ha  ° in July-sown crop (Table 28), This showed that
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eérly-sown cotton has responded to nitrogen during its
reproductive phase, whereas the response of the late-
sown crop was observed to be marginal as in the finding
of Kumar and Ogunlela (1982). Nitrogen fertilizers
were band-placed three w.a.s. 1n close proximity to

the crop. The availabiility of optimum s0il moisture
dué to exposure to longer rainy period probably resulted
in efficient utilization of the applied nitrogen in

- early~sown cotton, as observed by better growth and
development of the crop which resulted in significantly
higher boll dry matter production under high nitrogen
levels. In sowiny date and nitrogen interaction

(Table 3%) weed dry matter production was only signifi-
cantly increased by 30 kg N ha © in June-sown crop.
This may be attributed to the better response of

Cynodon dactylon to nitrogen levels which dominated

the plots of June-sown crop than the broad«leaf weeds
such as Vernonia spp. which infested the plots of the
July-gown c¢ron. The dominant grass species like Cyncilon
dactylon of June-sewl cotton showed a poor dry weight
accumulation inspite of longer lifc cycle. This may

be because of the low relative growth rate (R.G.R.) of
grasses l.e. Cypodon and Cyperus species as also

observed by Frans, et al. (1982) for Cynodon dadﬁylon

in cotton., Therefore suppression of Cynodon dactylon

with vigorously growing cotton 1is not unusual. These

weeds were climinated in sced-bed preparatioh for the
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o
July=sown cotton and subsequent weeds were mainly
broad=l¢af species as stated on page 69. Initial slow
crop qgrowth and later on poor competition . ability of
crop particularly when rains stopped has favoured the
weed weight aceumulation in July-sown plots. Snipes,
et al. (1982) working on competition of cocklebur with
cotton observed fhat weed being aggressive, proved
strong competitor when water supply was limited. In
this experiment too July-sown c¢cotton produced high
weed dry welght at all nitrogen levels but the
1

differences were significant only at 0 kg N ha”

(Table 37),

v

Weed-COntrol treatments

Three of thc herbicides viz diuron, fluridone and
norflurazon arce known to L tolerated well by cotton
(Crafts, 1961; Waldrep and Taylor, 1%276; Frans, et al.,
1682). Field experiment carried out at Samaru (Lagokc
and €houdhary, 1982) showed that diuron mixture with
fluridone or norflurazon had no injurious effect on
cotton crop, hence can be safely used for weed control
in cotton. However, weed control efficiency of the two
mixtures was different from one another.

Cynodon dactylon infestatlon was very high in the

experimental field and if consldered with Cyperus spp.
constituted about 75 per cent of the total weed popula-
tion in June-sown crop (page 6%}. The high infestation

of these pernacious weeds initially precluded the effect
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of the herbicide mixtures used in this trial which were
mainly effective on annual weeds. All the herbicide-
treated plots wecre therefore given supplementary hoe-
weeding at six w.a.qko rcmove the pernacious weeds,
and improve the performance of the herbicides on weeds.
No doubt diuron gives a season long control but only

of annual weeds. Already sprouted and perenial grasses
are not adversely affected as earlier reported by Bayer
and Yamaguchi (1965). Therefore we mixed herbicides

to control broad spectrum of weeds infesting a slow
growing long secason cotton. Fluridone, a new cotton

-
herbicides, control Cynodon dactylon when ineorporated

into the soil (Anon., 1979). Fluridone plus diuron
applied at both rates (0.4 + 0.4 and 0.8+ 0.8 kg a.i.
ha~1) subsequently controlled weeds effectively (Platcs

5 and 6) and produced seed cotton yields comparable to
hoe-weeded control plots. Fluridone plus diuron

mixture when applicd pre-emergence to cotton was not
incorporated in our treatments and that may bé the

recason that it could not suppress the growth of perenial ‘
grasses and scdgese. Fluridone is a persistant herbicide
and the residues have been reported to be carried over
even to the next season (Ancne., 1979). In supplementary
hoe-weeding done s5ix w.a.s. in herbicide treated plots

to remove thc existing weeds, an effect like incorpora-
tion of already applied herbicides is inevitable. Therc-

fore, more cffective control of perennial weeds was
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| evidént which resultced in high crop vigour scoré,
flower and boll counts, boll weight ahd consequently
seed cotton yield. In contrast, all these parameters
I.Qere lower with norflurazon plus diuron treatments
because of poor weed control despite supplementary

. hoe-weeding at six w.a.s. Although norflurazon has
been reported to give good control of grasses, sedges
and rushes (Anon., 1979) it has failed to reduce the

re-infestation of Cynodon dactylon as effectively as

.dfluridone containing mixture in this study. However
Cynodon spp. regrowth was much suppressed by norflurazon
plus diuron which resulted in sign;ficantly iow weed

dry weight as compared to uﬁweeéédﬁéheck. High solukility
(24 ppm, double than that of fluridone) along with

rapid photo~decomposition and volatilization of
norflurazon might be the factors of lts relatively

peor persistance in soil and responsible for poor
control of pcrennial grasses and sedges as comparcd

with fluridonc mixtures. However, the significant
improvement of the performance of higher rates of the
mixtures on weeds, compared with their low rates, was
not truely reflected in the seed cotton yield.

The interaction between sowing dates and weed
control treatments indicated that the performance of
herbicides was enhanced by the cultivation done in
July-sown cotton before planting the crop by effective

reduction in the weod=score {Table 34). .Late cultivation
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for July-sown cotton had reduced weed population by
destroying most of the established weeds including the
difficult to control types like Cynodon dactylon and
Cyperus spp. which in effect reduced their subsequent
infestation as this enhanced the performance of the
applied herbicide. A weed-free environment is con-
ducive to vigorous crop growth and high plant produc-
tivity. In the Junc-sown cotten, flurisione ~lus Jdiuron at
0.8+ 0.8 kg a.i. ha~' was required to produce frame

and boll dry weights (Tables 21 and #9) and seed cotton
yield (Table 32) that were comparable to hoe-weeded
control. However in July-sown cotton both ratec of
fluridone plus diuron (0.4 + 0.4 kg u.i. na~') and
norflurazon plus diurcn at 0.8 + 0.8 kg a.i. ha_'1
resulted in acceptable weed control and seed cotton
yields comparable to hoe-wcoded check. In this trial
the untreated plots of the July-sown crop were pre-
dominantly infcsted with annual broad-leaf weeds, which
were more susceptible to the applied herbicides than
Cynodon dactylon and Cyperus sppe.

The interaction between nitrogen levels and weed
control treatments was similar on weed score (Table 35)
and weed dry matter (Table 38). Nitrogen application
resulted in significant increase in weed score and weed
dry matter in the unwecded plots. Among the weed control
treatments such a response was only observed with nor-

flurazon plus diuron at 0.4 + 0.4 kg a.i. ha~ ', where
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60 kg N ha~? resulted in higher weed dry matter
production than zerc nitrogen level. Therefore,
nitrogen application only favoured weed growth when
there was no effective weed contreol. Interaction
effect of flower number (Table 25) reveals that lower
rate of fluridene plus diuron mixture under 60 kg N
ha_1 favourably influenced the production of flowers
at rates comparable to the hoe-weeded control, while
the high rate had higher flower count at zero and 30
kg N ha~l. This showed that effective control of
weeds (Table 38) under high fertillty conditions might
have favoured the production of more flowers in -
cotton plants. With effective weed control band‘
placement of nitrogen fertilizer in the close
proximity of crop enhanced cotton growth (Tables

17, 19, 20 and 27) rather than that of weed (Buchanan
and MclLaughlin, 197%),

The interactions between sowing dates, nitrogen
levels and wced control treatments were significant
only in weed dry matter and boll dry weight. With
effective weed contrel in the hoe-weeded check and
high rate of fluridone plus diuron mixture, weed dry
matter production in the June-sown cotton under zero
and 30 kg N ha_1 were lower than those of the corres-
ponding nitrogen treatments in the July-sown c<rop.
This might be due to the fact that June-sown cotton

utilized nitrogen more effectively for vigorous growth
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than the July-sown crop as indicated earlier.
Consequently enhanced vegetative growth in the June-
sown crop has smothered the weed growth while adequate
nitrogen was still available for active growth of later
infesting weeds in the less vigorously growing July
crope. Similariy in these weed control treatments,

boll dry weights per plant were higher under 30 and

1

60 kg N %a” ' in the June-sown than in the July-sown

Crop.

CONCLUSION

June-sown cotton outyielded that sown in July by
48 per cent. This was due to longer period of boll
development during the wet season. In June-sown
cotton, when the crop was kept weed-free for six
weeks or weed-infested for not more than four w.a.s.,
the reduction in seed cotton yield was not significant,
The critical period of weed competition with cotton
was between four and six w.a.s. In July-sown cotton
weed-free for two weeks or weed association for six
weeks produced seed cotton yield as good as in the
weed-freec period until harvest, hence the critical
period of weed competition appears to lie between two
and six w.a.s., however it is not well defined as in
the dune-sown cotton. It was observed that weed dry

matter production had a negative correlation coefficient






