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ABSTRACT

Field experiments were conducted during the 1984 and
1985 dry season at Kadawa in the Sudan savanna and during the
wet season at Samaru in the northern Guinea Savanna
ecological zones of Nigeria. The aim was to study the effect?
of nitrogen on the response of two varieties of okra
(Abelmoschus esculentus (L.) Moench) to various periods of weed
interference and to identify suitable methods including the use
of herbicides, for season-long weed control in the crop.

In the weed interference experiment, the two okra
varieties, V35 and TAE-38 were similar in growth, yield and
in their responses to nitrogen application. Variety of okra
had no effect on weed cover and weed dry matter production
because of their similar growth pattern. However, periods of
weed interference significantly influenced all the variables
considered including fruit vyield. Keeping the crop weed-free
until 3 weeks after sowing (WAS did not prevent depression
in growth and yield of okra due to the adverse effect of
subsequent weed infestation. Conversely, weed interference
until 3 WAS had no adverse effect on okra plants. Infestation
until 6 WAS however depressed the vigour, height, leaf number,
shoot dry matter production, fruit number and yield. The crop
was most critically affected by weed interference between 3 and
6 WAS, Crop kept weed-free for 12 WAS and longer had fruit
yield comparable with that weeded throughout the growth period.
In order to obtain maximum yield, it was required to keep the
crop weed-free for a period of 12 weeks or more from the time

of sowing.
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In the herbicide evaluation trials, the two varieties
of okra did not differ significantly in growth and yield.
However, variety TAB-38 contained higher per cent crude
protein but was less viscous than V35. Amog the herbicide
treatments, metolachlor plus prometryne at 2.0 + 10 kg a.i./ha
followed by supplementary hoe-weeding (at 6 WAS was the most
consistent in all the trials in terms of good weed control and
high okra fruit yields that were comparable to three hoe-weedings.
Although directed post-emergenee herbicide treatments
effectively controlled weeds, they were phytotoxic to okra plant
as reflected in depressed crop growth characters and low okra
fruit yields. Significant effect of weed control treatments on
fruit viscosity and per cent crude protein content was also

observed.

In the study, uncontrolled weed growth throughout the
crop life-cycle depressed crop vigour, height, leaf number and
shoot dry matter production. It also reduced okra fruit
yields by @0 and %% compared with the appropriate best
treatments in the weed interference and chemical weed control

experiments, respectively.
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1.1 Okra Production and Economic Importance

Okra {Abelmoschus esculentus (L.} licench) is a member
of the Malvaceae family and it is mainly cultivated for its
young fleshy fruits, The total world production was estimated
at 4.7 million tonnes out of which developing countries
produce about 3.1 million tonnes (Grubben, 1977)., Although
no production figures are available for Nigeria because nost
of the produce is consumed locally, a vield range of & to 12
t/ha was recorded uhder local conditions where it is
cultivated ¢ither alone or in mixture with other crops over
a total area of about 1.5 million hectares (Anon., 1980).

In the country, okra is normally produced throughout
the year, It is produced in abundance undzr rainfed
condition and on 2 limited hectarage in the dry season
with irrigation or in valley bottoms and river banks
v ing residual meisture for its production. Fresh pod
yields could be highly variable depending on the growing
sSeason, variety and cultural managament practice
{Majanbu, 1983).

Okra fruit is used in the preparation of soups and
stews because of its mucilagincous propocrty. Eka ({1978}
observed that mucilaginous property, that is, sliminess

©r ability to 'draw' ig an important determinant of



acceptability of ckra cultivar in most African countries.

The pod is a good source of vitamins, minerals and protein,

It has ascorbic acid content of 203 mg/100g in fresh fruit
{Keshinro and Ketiku, 197%) and hich levels of calcium,

iron, fibre and ash (Oyenuga, 1968; Cyola, 1883),

Bavello et al. {1980) reported that okra seeds with the

hulls removed contained 33% protein, 26% lipid and 63 ash.
Since the seed is high in the amino-acid lysine, the crop

is a sowurce of high quality protein and can therefore serve as
a supplement to cereal-based diets in which the amino-acid

ig limiting {(Al-wandawi, 1983}.

1.2 Climatic and Agronomic Requiremcents of Okra

Okra is a tropical crop which is5 susceptible to drought
and low night tempasratures {Anon., 1983a}. It reguires day
temperatures between 25 °C and 40 °C with night temperature
of over 22 °C {(Grubben, 1977), An average annual rainfall
of 750 mm is adequate for okra growth. For dry season
production, the crop is deep-rooted and will not require
frequent irrigation provided the scil is saturated with water
to field capacity at each application done conce or twice a
wezek., The crop can b grown on any typé of s0il but doest besL un

well manured loams {Purseglove, 1974},
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Regaarch work on local vegetables in Nigoeria has
received relatively little attention. Until recently,
thexe was wvirtually nc research information on the basic
agronomlc requirvments of the crop. Diffcrential green
pod yield response of okra varieties to nitrigen fertilizer
has been reported in the forest zone ({(Fatokun and Chheda,
1583} and northern Guinea savanna of Nigeria (Majanbu et al.,
1984)., However, most of the reports on the effect of nitrogen
application on green pod yield in okra have been conflicting.
Fatokun and Chheda {(1983) found that ckra fresh fruit yield
was significantly increased by the first 56 kg N/ha while

the crop did not respond significantly to additional 56 kg N/h=,

1.3 Weweds and their Contrxol in Qkra

There is paucity of information on the effect of wewds
on growth and yield of ockra in Nigeria, VYield losses due to
unchecked weed growth are very high in vegetable crops becauss
they are very sensitive to competiticn especially during the
eerly stages of growth (Roberts, 19276). In the northern
Guinaa savanna zong, unchecked weed growth in okra have
been reported to have causedyield losses of 73% {(Lagoke et al.,
1983) and 79% {(idejonwoc et al., 1987) of the potential in the
crop. Evaluation of the effect of weed interference and the
critical period of weed competition with thoe crop is essential
in order to plan an efficient chemical and/or cultural weed

control programme.



Cultural practices could be used to minimize the
regative cffect of weed-crcp competition through the
voalpulation of the plant architecture, using rapid canopy
levelopment by the crop to enhances its cuanpetitiveness
with wecds, Competitiveness and cancpy development are
associated with plant height in many crop varieties
(Jennings and Jesus, 1968). Thercfore, the use of low-
growing okra varictics where rapid canopy development provide
adequate shade to smother subsequent weced growth would be an

advantage in the overall weed managenent strategy.

The precise and efficient contrcl of weeds among other
factors constitute an important agronomic problem in okra
prcduction, In Nigeria, hand weeding which is the most
common method of controlling weeds in the crop is labour-
intensive, expensive and inefficient hence the need for
chemical weed control which appears to be a good alternative,
The use of herbicides to control weceds in vegetables and field
crops has been found to be profitable (Sinha et al., 1982;
Bakut, 1985; Ogungbile and Lagcke, 1986). Reported
investigations on chemical weed controcl on okra in Nigeria
have suggested pre-emergence application of herbicide mixtures
followed by supplementary hce-weeding later. In irrigated
ckra, Lagoke et al, (1983) observed that mixtures of
metolachlor with terbutryne and alachlor with prometryne,

each at 2,0 + 1,0 kg a.i./ha followed by supplementary
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hoe-weeding at €& weweks after sowing (WhAB) rasulted in pod
yields similar to tw: and three hie-weadings., Similaorly,
effective weed control and high ovkra pod yields were also
reportaed with mixtures of metolachlur with terbutryne
at 1,33 + 0.67 kg a.i./ha and alachlor with prometryne
at 2,0 + 1.0 kg a.i./ha, each followed by supplementary
hee-weeding at 6 WiS in rainfed maize/ckra crops {aAdejonwo
et al., 1987). In effect, none of the herblcide treatments
used by the workers was able to provide scason-long weed

control in the crop.

1.4 Objectives of the Study

The study was thercfore conducted with the following
objectives:
1) To study the effect of nitrogen on the re2Spons«
of two varieties of okra to various periods of

weed interference, and

ii} to identify suitable umethods including herbicide
use for scason-long woad control in okra and the

effects of herbicides on fruit guality.



Chapter ¢

LITERATURE REVIEW

2.1 Effect of Variety on Crowth and VYield of Okra

At Ibadan in the forest zone of Nigeria, Adelana (1981)
observed that 'Vv35' and 'Jokoso' okra varieties exhibited
similar growth pattern at the early stage of growth but
attained peak dry matter production at different times at
the late stage of growth, Although both varieties gave
similar number of flowers and fruits, 'Jokoso' produced
higher fruit yield., Fatokun and Chheda (1983), also at
Ibadan, reported significantly higher total number of fruits
per plant and fruit yield in cultivar 'Pusa Sawani' than
‘Ibk-2"'.

At Samaru in the northern Guinea savanna zone of Nigeria,
Majanbu et al. (1985) tested two varieties of okra and found
that 'NHAE 47-4' had significantly higher pod yield and number
of green pods per plant than 'white velvet'., Although plants
of both varieties attained similar height, variety 'white velvet'

attained 50 per cent flowering sooner than 'NHAE 47-4".

2.2 Effect of Witrogen on Growth and Yield of Okra

Okra plant growth is greatly retarded when nitrogen supply
is deficient (Chhonkar and Singh, 1963; Watanabe and Inayama,

1977). Nitrogen deficiency symptoms in okra include stunted
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growth, thin shoot and small yellocw laaf production,
Under extreme conditions of nitrogen deficiency, prematurc
leaf abscission occurs with consequ:nt production of small ,
tough and warty pods. Nitrogen fertilizer has been reported
to significantly incruase plant growth parameters such as
plant height, number of leaves and branches per plant and
dry matter in okra (Chhonkar and Singh, 1963). In contrast,
Chauhan and Gupta (1973) observed lack of response of these

paramters to applied nitrogen.

Reports on the cffect of nitrogeh on flower development
in okra have not been consistent. Kamalanathan gt al. (1970}
found that flowering was delayed by excessive nitrogen supply
while Rac (1972) obscrved that the number of days to
flowering in ckro is meore of a varietal characteristic than
envircnmental, Chaunan and Gupta (1973) and Majanbu (1983)
did not also obsurve any influence of nitrogen on the number

of days to flowering,

A nmajor yield coﬁponent in okra is the number of
fruits per plant ({(Fatokun et al., 1979}, Significant
increase in the number of fruits per plant as the level of
nitrogen was increased has been reported (Asif and Greig, 19725
Fatokun and Chheda, 1983 and Majanbu et al., 1985}).

Ahmad and Tullock-Reid (1268} recommended nitrogen
level of 112 kg/ha for maximum okra fruit yiclds. However,
Verma et al (1970) observed a decrease in fresh okra fruit

yield when nitrogen application was increased to 120 kg/ha,



Randhawa and Pannuwa {1969} alsc reporteld that fruit weight
was not significantly affected by nitrogen levels,

Majanbu et al. {1%8Z) howaver observed that nitrogen
application at the rate of 100 kg N/ha increased green pod
yield of okra by 100% compared with no nitrogen in one of

two years of trinls., Similarly, in Nepal, Shrestha (1383)
reported a lack of response to nitrogen fertilizer in the
first year and o gquadratic response the following year.

In India, linear incregases in green pod yviaeld was reported
with nitrogen application of between 56 and 135 ky N/ha (Manl
and Ramanathan, 1%80; Hooda et al.,, 1%80), Majanbu et al.
{1985} therefurce suggested that the optimum nitrogen
requirement of the crop would depend on genetic, climatic

and edaphic factors. The lack of response of okra to
nitrogen fertilizer in some Of these studics may be attributable
to differences in native fertility of the scils and weather

conditions at the various experimental sitoes.

2.3 Effect of Weed Interference on Growth and
Yield of Qkra and Othor Vegatable Crop

Interference is the detrimental effects of one plant
species on another rasulting from their interactions with
2ach other (Akobundu, 1987) while competition is the
relationship between two or more plants in which the supply

of a growth factor falls below these combined demands (Aldrich,198¢;
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According to Akobundu (1987), interferconce therefore
includes both competition and amensalism  which he defined
as the interactiosn in which growth <f one of the organisms
{plants} is depressed while the other is unaffected. He
further argued that since it is common to measure the
depressive affect of weeds on crop yleld and ignore the
effect of crops on weed growth in weed~crop interactions,
such data can only be used to illustratc competition but
not amensalism.

Roberts (1976} reported - that in the absence of any
weed comtrol in wegetable craps, losses in yield ranged frem
20 to 100% depending on weed species and growing conditions.
In Brazil, William and Warren (1975) observed that yield
loss in okra due to purple nutsedge competition during the
entire cropping season was 62%. In India, Singh et al. (1981}
reported B80% loss in okra seed yield in unweeded plots

compared to weed~free plots.

At Samaru, Nigeria, Adigun et al. (1982) reported that
weed infestation significantly depressed various growth
parameters in paepper such as crop vigour, leaf, branch and
fruit number and reduced yield by 80% compared with crop
kept weed-free throughout its life-cyecle. Lagoke gt al. (1558},
also at Samaru, reported 87% loss in chilli pepper fruit yiasld

as 2 result of weed competition throughout its growth period.
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2.4 Critical Period of Weed Interferonce in Qkra

The most susceptible periocd of crep growth to weod
interfarence has bacn describad as the critical period of
weed interference {ieto ot al.. 1268}, Tor wost crops,
wead competition during the first guarter 3£ the growth
pariod was observed by these workers to ba very critical
becaus2 the damage to crop at this stage is irreparable.
Converscly, if such damage could be avoided Jduring this
zarly period, subsequent weed growth is unlikely to have
significant effect on yield. The studiez of Kasasian and
Seeyave (1969) on the critical period of weed competition
in a number of vegetable crops showed that the first third
of a crop life~cycle has to be maintaincd free of weed

competition if adverse effect on yield is to be avoided,

Factors such as the relative growth of the crop and
weeds., Jdensity of planting, varicty grown and time of
muisture and nutrient stress have been reported by Shadbolt
and Holm (1956} to influence the preclse time and duration

of maximum compatition.

In Brazil, the critieal perilod of weed competition
with okra osccurxed between 3 and 7 waeks after sowing
(William and Warren, 1975). However, in India, Singh
et al. (1981) observe:d that the most critical period of

weed competition with okra was 2 to 6 weaks after sowing,
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2.5 Effect f Seasonel Varietion n Growth and ‘QZF
Yield of Okra ¥

Seasonal differences have bean found to affect growth
and yield of ockrs in several varts of the world, Fatokun |
and Chheda {1983} reported that yields of okra planted
garly (April) wer: higher than the late crop (August). Tha
significant varintion in response of okra to fertilization
reported by Majanbu et al. (1985) was attributed to the
baotter weather ceonditions that prevailed during cne of the
seascns. In India, Bisaria and Shamshery (1979) reported
highest okra pod yield in the rainy season (July to September)
compared with those in the winter (Octobor to January) and
summer (March to June) seascns. Tt appuars that zarly planting
and favourable rainfall (in gquantity and distribution) favour
Gkra growth particularly the numberx of fruits produced per

lant .

2.6 Interacticn between Variety and Nitrogen in Okra

Studies on thae growth of two cultivars of okra and the
effect of rate of nitrogen application on them in the forest
zocne of Nigeria have shown that nitrogen increaseld number of
fruits per plant and fruit yizld although the magnitude tenled
to be greater in cultivar ‘Pusa sawani' than in "Ibk-2°
(Fatokun and Chheda, 1983}, 1t was further Observed that

epplication of nitrogen at 112 kg/ha increased the fruit
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yields of cultivar fPusa sawani' from 13.09 t/ha to 16.59 t/ha
while the corresponding yield of cultivar ‘Ibk-2' was from

11.60 t/ha °~ to 14.73 t/ha, compared with no nitrogen treatmenc.

In the northcrn Cuinca savanna of ligeria, Majanbu gt al.
(1985) however, reported thot the two varicties of okra used
responded to nitrogen application diffecrentially with respect
to yield and yicld-related characters such 2s the number of
pods per plant and pod diameter. They found that when the
two varieties were considered at different rates of nitrogen
ranging from 0 to 100 kg N/ha, variety 'ITHAE 47-4' had
significantly higher values for all these parameters than

var. 'white velvet'.

2.7 Chemical Wced Control in Okra

Herbicides that have either been evaluated singly or
in mixture with othere for selective weed control in okra
included metolachlor {2-chlorc~N-(2-ethyl-é-methylphenyl)-
N- methoxy-1-methyl) acetamide, alachlor (2-chloro-2,6-
diethyl-N- (methoxymethyl} acetanilide), terbutryne (2-Ttert-
butylamino-4- (ethylamino)-6-methylthio-5-triazine),
prometryne (4,6-bio-~isoprophyl amino-2-methlthio-1,3,5-triazinez),
diphenamid (N,N-dimethyl-2,2~diphenyl acetanide), and
pendimethaiin (N- (1-ethylpropyl)-3,4~-dimethyl-2, 6~
dinitrobenzenamide). The relative solubility of these
herbicides and their LD50 are listed in appendix 1. The

herbicides have been evaluated in okra and observed to show
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good performance both in terms of weed control an& crop
selactivity (Wascom and Fontenot, 1967; Bazan, 1976;
Jackson, 1976; Chew =t al., 1977; Lee, 1978; Randhawa and-
Sandhu, 19%78; Rajagopal and ashok-Matha, 1979; Brathwaite,
1981; Lagoke et al., 1%283; Lagoke &t al., 1987; Hﬂejqnwo

et al., 1987).

2.7.1 Triazines

The triazines are heterocyclic nitrogen derivatives.
The heterogyclic ring is composed ¢of three nitrogen and
three carkon atoms {(Klingman and Ashton, 1975). Triazine
herbicides are symmetrical or assymetrical depending
on whether the thre: nitrogen atoms in the heterocyclic
banzene ring of their chemical structurz are symmetrically
arranged or lack that symmetry. The s-triazines are
divided into three sub-groups that oconsist of the chloro-
diamino~, methoxy diamino- amﬂ:Iethyhﬂﬁowdiamino—s—tria;ines
and these have common names that ¢nd with ~ 2ine, ~tone
and -~ tryne, respectively (Akobundu, 1587). While uptaks
of all herbicides in this group is mainly through plant
roots, foliar uptake cccurs with the more soluble methylthio
- diaminc~s~triazincs such as prometryne and terbutryne
(Kearnay and Kaufman, 1975). Absorption of triazine herbicides
is usually by reocots and translocation takes place through the
apoplastic gystem ta the shoots of plants (Gleen et al.,,
1975).
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Triazine herxbicides are well known inhibitors of
photcsynthesis in plants. The site of action is the
chloroplast and the mechanism of this inhibition involves
the blocking of ths Hill reaction associated with photosystem II
(Moreland, 1967).

The triazines are the most widely used herbicides in
food crop production in the tropics (Akobundu, 1987). They
control seedling grasses and broadleaves. The usual
phytotoxic symptom of the triazine herbicides is foliar
chlorosis followed by necrosis. However, the first effect
is the reduction of the amcunt of glucose, fructose and/or
sucaxcse in plants (Audus, 1976). Very low concentrations
of the herbicide in the leaves cause increased greening due
to increase in chlerophyll content of the leaves while high
concentrations cause chlorosis and necrosis. Selectivity
of these herbicides is due mainly to differcntial rate of
metabolism in plants (Jachetta and Radoscvich, 1981),
Resistant species metabolize the herbicides at a faster
rate than susceptible species. This process occurs by
hydroxylation, dechlorination, demethoxylation or demethyl-
thiolation depending on the parent substitution. Dealkylation
of the alkyl side¢ chains also occur (Kearney and Kaufman,

1975).
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2.7.1.1 Prometryns

The methyl thio-diamino-s-triazines to which
prometryne and terhbutryne belong have good post-emérgence
activity and crop tolerance with rslativaly short rasidual
life. Members of this group ure cumpatible with several
herbiclides (Akobundu, 19&7).

Raports have shown that prometryne is being used
alone or in mixture with other herbicides for the selective
control of broadleaved weeds and some grasses in various
crops such as cottoen, groundnut, soyabean, cokra, yam and
potato in the Nigerian savanna (Lagoke ¢t al., 1983; 1986a;
1986b; Bulus, 1986; Adejonwo et al., 1987). It is also
used post-emergence mainly as directed spray because of
its contact activity and resists removal from the foliage

by rain because of its rapid penetration of the foliage.

Rajagopal and Ashok~Metha (19792) reported that although
prometryne at 0.5 kg/ha applied pre-emcrgence and supplemented
with one hand-weeding at 30 DAS re&ulted in the highest
fruit yield compared with the hand-weedad control, its
application at the rate of 1.0 kg/ha in okra was the most
effective and cconomical treatment. Brathwaite {(1981)
obgerved that pre-emergence application of prometryne at
2,0 kg/ha maintained good weed control 42 days after treatment
and produced the highest fruit yield although slight initial

injury to plants wns caused by the herbicide. Pre- emergence
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application of promstryne plus metolachlor at 1.5 + 1.5
kg a.i./ha has becn found to give affcective weed control
and good tolerance with consegquent high vield of okra

fruits (Adejonwo_egt al., 1987).

2.7.1.2 Terbutryne

Terbutryne may be applied either pre-emergence ox
post-emergence at rates of 1.0 to 2.0 kg 2.i./ha for the
gelective control of broadleaved weeds in wheat, barley,
sorghum, groundnut, soyabean, okra, cotton and a variety
of vegetables (Martin and Worthing, 1877; Anon., 1983;
Lagoke et al., 1983; adejonwo gt al., 1587). Lagoke
et al. (1983) reported that metolachlor plus terbutryne
at 1,33 + 0.67 and 2.0 + 1.0 kg a.i./ha rzsulted in similar
okra yields to two or three hoe-weadings., In a mixed
maize /okra herbicide evaluation trial, pre-smergence
application of terbutryne plus metolachlor ot 0.67 + 1.33 kg
a.i./ha resultad in higher okra yield than hog-weeding

{(Adejonwo et al., 1987} .

2.7.2 Amides

The only structural property that all members have in
common is that they are all substituted acid amides. All
the members are derived from reactions in which the hydroxyl
pertion of a carboxyl group of an acid has been replacud by
an amino group { -NH;)}. Acid amide herbicides take the name

of acid represented by the R growp. Thus dupending on the
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acld group, the herbkbicide could be an acetamide, propionamide,
benzamide, ete. If ore of the hydrogens of the amonium groun
is replaced by & phenyl group, the resuitant herbicide is
known as an analide (ikobundw, 1287},

A major subdivision of the amide class of herblcoides
is the chloroacetamides. They have a monochlorinated
methyl (Cl-CH,} in the R-1 position and include metolachior
and alachlor. The chemical structure of the remaining amide
hkerbicides have little in comwon except for the central
amide structure although most have a hydrogen substitution
in the R-3 position {Ashton and Crafts, 1981), There is
indication that an alpha-chlorine must be present and that
the two hydrogen atoms attached to the nitrogen in the
acetamide structurz must be replaced in order to obtain
herbicidal activity {(Hamm, 1974). They are mostly used
as selective herbicides in vegetable and field crops
for the control of grasses although they have activities

on broadleaved weeds and sedges (Ashton ond Crafts, 1981).

Chloroacetanides are readily absorbed by plants
primarily by sceeds and first node of germinating seedling
and appear to be translocated in the apoplast but symplastic
movement may alsce ocowr. These herbicides are readily
taken up by susceptible and resistant speclias but appear to
be more rapidly degraded in roesistant species (Jaworski,

1975), The degree of susceptibility of various weeds to
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chloroacetamides could be directly.ralated to the length
of time reguirad to initiate the metabolism of these
chemicals, Thos< spucies that are able t5 metabolize the
chemical as soon as it is absorbed or within a short time
thereafter have only small amount of the chemicnl present
internally at any time. On the other hand, those species
with delayed or slow metabolic capabilities accumulate
relatively higher and therefore lethal concentrations,
The basis for selectivity of the chloroacetamide herbicides
could therefore be attributed to the ability of resistant
plants to metabolize them at a rate sufficient to keep
cellular levels below that reguired for growth inhibition
in the leaves (¥zarney and Kaufman, 1975}, They inhibit
mitochendrial phosphorylation and reduc: cell division in
primary meristems {(Audus, 1976 )., They influence nitrogen
mtabolism due to tie influence they have on nueleic
acid and/or protein metabolism. Foliage applied amide
damage takes the form of localized or general necrosis,
depending on the dose applied while the soil-applied amides

inhibit root clongation (Audus, 1974).

2.7.2.1 Metolaehlor

Thibedeaux ¢t al. (1977) reported selective weed
contrcl in okra with metolachlor at 1.68 to 2.24 kg/ha.

A broader spectrum cf weed control to include broadleaved
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species is possible if metolachlor is combined with other
herbicides. In a herbicide mixture evaluation trial in
irrigated okra in the northern Guinca savanna of Nigeria,
metolachlor plus promwctryne at 1.0 + 1.C kg a.i./ha,
metolachlor plus divzon at 1.0 + 0,5 and netolachlor plus
linuron at 2.0 + 1.6 kg a.i./ha gave good weed control and
resulted in okra pod yields that were comparable to two
and three hoe-weedings (Lagoke et al., 1583 ). 1In an
experiment conducted at Samaru to evaluate the selectivity
of herbicides in a mixture of maize and okra, mixtures of
metolachlor with terbutryne, metobromuron, f£luometuron and
chlorbromuron, each at 1.0 + 1.0 kg a.i./ha focllcwed by
supplementary hoe-weeding and metolachlor plus prometryne
at 1.5 + 1.5 kg a.i./ha resulted in effective weed control
and good crop tolerance with consequent high yields of

both maize and okra {(Adejonwo et al., 1987;}.

2.7.2.2 Alachlor

Lee (1978) studied symptoms of damage and phytotoxicity
of herbicides in several vegetables including okra and
concluded that alachlor was one of the relatively less
toxic herbicides. Putnam and Rice (1979) believed that
alachlor injury was caused by shoot uptake of herbicide when
rainfall or irrigation occurred within 5 days after sowing.
They concluded that environmental conditions most conducive

to injury appear to be wet, cool weather. However,
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rapidly in tomato scedlings {Hoagland_zt al., 1974).
Its activity is yxeduced in arcas of high rainfall because
of leaching problems, but soil incorporation improves
afficacy in areas of low rainfall. Wascor and Fontenct (1967)
obgerved that okro yieclds over a 7 week period showed no
significant increcase comparced to the hoe-weeded contrel
when diphenamid was applied at 6.72 kg/ha. In contrast,
Jackson (1976) reported a reduction in okra fruit yield
when diphenanid was applied at 5.6 kg/ha. However, diphenamid
applied pre-emergence at 2,0 kg.ha gave excellent wead
contyrol during the first 286 days resulting in increasce in
fruit yield inspite of initial slight injury obsecrved in
okra plants {Brathwaite, 1981}. Soll characteristics such
as texture and adsorption to soil colloids might have been
raeasponsible for such differences in ckra response to soil

acting herbicide like diphenamid.

2.7.3 Pinitrocanalines

Many members of this gqroup are soil-acting herbicides
with little or no foliar activity, Oryzalin and pendimethalin
are two memkers of this group that are less volatile and can
be applied pre-emergence without soil incorpeoration (Akobundu,
1987). Although, the dinitroaniline herbicides are selective
pre-emergence herbicides that prevent weeds from emerging

through the soil, they are not germination inhihtors as is
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the case with the carbamate or acetamide horbicides also
applied pre-emergence to weeds. Rather, thev kill weed
seedlings through inhibition of the development of
lateral roots in suscoptible plants (Ashton and Crafts,
1981). Other characteristics of the dinitroanilines are
stunting of the above-ground parts of susceptible plants,
development of dark green colour, swelling and brittleness
of the stem or the hypocotyl of seedlings {Parka and
Soper, 1977)}.

As a group, dinitroanilines are very effective in

the control of itchgrass (Rottboelia cochinchinesis (Louv, )

Clayton). The mode of action of these harbicides is not
well understood but there is indication that they inhibit
photosynthesis, oxidative phoasphorylation, protein,

nucleic acid and lipid synthesis (ashton and Crafts, 1981).
The dinitroanilines degrade readily in ths soil through the

action of micro-organisms (Zimdahl and Cwynn, 1977).

2.7.3.1 Pendimettralin

Pendimethalin is the only member f the dinitrocaniline
herbicides that is herbicidally active when used as a
pre~plant incorporated, pre-emergence or post-emergence
herbicide (Akobundu, 1987}. It is applied as a pre-emergence
treatment for selective control of annual grasses in

horticultural crops such as onion, tomato (fnon., 1982},



23

okra (Lagoke et al., 1983) and pepper (Zdlgun et al., 1987;.
In a trial on chemical weed control in okra at Samarwu,
pre—emergence apnlication of mixture of pendimethalin

with prometryne and terbutryne, cach ot 2.0 + 1.0 kg a.i./ha
resulted in poor weed control and low okra pod ylelds conpared
with the hoe-weefed control, Similar results to the above
were also obtained at Kadawa during 1983 wat season {(Lagoke

et al., 1984)

2.8 Interaction between Variety and Weed Control .

Treatments

There is . paucity of research informatiomn on the
interactive cffect of variety and herbicide treatments <n
growth and yield of ockra. However, work dones in this area

in other crops should be of benefit in the present stuly.

.b_-E" .

The effectivenass of herbicide treétmeﬁts.in Crops
is based con interspecific selectivity or differential
response to herbicides among crop and weed sﬁeéies. There
are also many instances of intraspecific selectivity to
herbicides within species. These differential responsaes
within a species may result in poor weed contrel or in

injury to the crop (Wax ¢t al., 1%74).

Vk a
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Differential response to herbicides have been
reported among cultivars in maize (Andersen, 1964; Eastin,
1971), soyabean (kFurnside, 1972} and cow e2a {(ikobundu,
1985). Osgood et al. (1972) observed that differences in
diuron phytotoxicity between two cultivars of sugarcane were
due to difference¢s in the distribution and degradation of
diuron. They further reported that other factors known to
influvence differential response to herbicides among
cultivars of crops arec environmental conditions such as
rainfall, organic matter and cation exchange capacity of

the soil.

2.9 Oorrelation Studies in Okra and Other Vegetable
Crops
Singh et al. (1976} and Roy and Chhonkar (1976} reported

that okra fruit vicld was significantly and positively
correlated with ;lant height, number o0f Lranches and leaves
per plant and fruit number. Majanbu {(1283) also established
significant and positive corrclation betwecen fruit yield, planc
height and number Of fruits per plant in ~kra.

Significant negative correlation were cbserved between
weed infestation, weed weight and yiclds of various crops

including pepper (Adigun, 1984) and potato (Bulus, 1986).
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Chapter 3

MATURIALS ARD LHETIODS

3.1 Description of “xperimental Site

Field experiments waxre conducted at the Irrigation
Research sub-station of the Institute for Agricultural
Research, Kadawa (11° 3%2°H, 08°02'E and 500 r above sea
leval} in the Sudan Savanna ecologlcal zons of ligeria
during the 1984 and 1985 dry seasons (February to May)
and at the College of Agriculture Farm, samaru {11°11°'W,
07°3R'E and 656m above sea level) in the northern Guinea
savanna 2one during the 1984 and 1985 wet seasons {June
to September).

The fields used at Kadawa were cropped with groundnut
and maize in 1983 and 1984 wet seasons,; respactively, while
the sites usad at Samaru were cropped with maize and sorghum
in 1984 and 1985 wot scasons respectively. Thoe soils of
the experimental sites woere sandy loam. Detalls of their
physico-chemical characturistics are contained in Table 1. The
metecrological records during the periods of experimentation
are alsc presented in Figures 1 and 2. The common waed
species observed on the sites are grassas, breoadleaved

and sedges (Table 2j.
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Table 1 Physical and chemical analyses of soil samples taken at two depths frow
experimental sites,

Kadawa Samaru

Soil Properties 1984 1985 1984 1985

0-15 15-30 0-15 15-30 015 15-30  0-15 15-30

cm cm cm ctn (el cm cm cm
Physical Properties
Sangd (%) 62 66 68 62 &0 64 58 58
Silt(s) 20 24 14 28 14 24 34 28
Clay (%) 10 10 18 10 16 12 8 14
Textural class Sandy ILoam Sandy Loam Sandy Loam Sandy Loam
Chemical properties
pH in water G.50 6.20 6.10 5.90 4.60 4.70 4.70  4.50
pH in 0.01M KC1 5.80 5.60 5.30 5.20 3.90 1.80 4.10 3.90
Organic carbon (%) 0.50 0.20 0.52 0.38 0.10 0.10 0.30 0.30
Total nitrogen (%} G.02 0.04 0.04 0.04 0.01 c¢.o1 0.03 0,03
Available P (ppm} 36.8 14.0 20.30 10.0 7.70 2.45 2.45  4.90

Exchangeable cations (meg/i00g soil)

K 0.30 0.24 0.2+ 0.23 0.07 0.07 0.1¢ 0.13
Mg 1.03 G.58 1.1 Q.95 0.34 0.39 0.29 Q.58
Ca 7.85 5.35 5.99 5.43 1.18 1.22 2.25 3.00
Na C.41 Q.24 0D.22 (.26 .10  0.08 .05 .09

C.E.C. _ 10,60 8.3¢C 9.20 7.40 2.50 2.80 4.00 4.60




27

Table 2 Weed species at the experimental sites and their levels of infestation

Types of weeds

Plant Family

Level of infestation

Kadawa Samaru
1964 1985 1984 1985

Grass Weeds
Cynodon dacytlon (L) Pers. POACEAE M - L M
Dacyloctenium aegyptium(i)P. Deauv n M L - L
Digitaria horizontalis willd - H M
Eleusine indica(l) Gaertn n 3| H H
Broad-leaved weeds
Acanthospermum hispidum DI.C. ASTERACEAE M H H H
Ageratum conyzoides (I.) ASTERACEAE H H M
Amaranthus spinosus (L) AMARANTHACEAE [ M M H
Amaranthus viridis (L) AMARANTHACEAE M M L
hspilia africana (Pers.)C.D. ~dans ASTERACEARE - L H
Cassia mimosoides (L) CAESALPININCEAE - L -
Commelina benghalensis (7) COMMELINACENE H H H M
Crotolaria retusa (L) FABACEARE - - M M
Ipomoca eriocarpa R. Br CONVOLVULACERE L - L L
Synedrella nodiflora Gaertn. ASTERNCEME - - L L
Tridax procumbens (L) ASTERNCELE - -
Vernonia galamensis (Cass.) Less. ASTERACEARE M - M H
Sedge weeds
Cyperus esculentus (L) CYPERI.CEAE L
Cyperus rotundus (L) CYPERNCERE M H -
Kyllinga squamulata Thonn. ex Vahl. CYPERACELE - - -

X I
[} n "

nil (absent)

high infestation (60-90% frequency of occurrence)
moderate infestation (40-59% frequency of occurrencc)

low infestation (10-39% frequency of occurrence)
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3.2 Cultural Practices

3.2.71 Land preparation and fertilizey application

The experimental fields were ploughad and then harrowed
two weeks later, Soil snmples were takan fron two depths
{(G~15 cm and 15-30 c¢n) wrior to Tertilizer appllcation and
analysed for their physico~chemical propertiss (Pable 1).
Single superphosphate and muriate of potash were applied
as basgal dressing to supply 30 kg PBOBKha and 40 kg R2D/ha
respectively before ridaes were constructed at 75 cm apart.
Hitrogen was applied in the form of calcium zinnonium nitrate.
Each rate of nitrogen was applied in two agual split doses,
at 3 and € weeks after sowing., The application was by side-
dressing in grooves along the ridges about 7 ocm away from the

plants and covered with szoil,

3.2.2 Varietal characteristics

The twoe ilumproved varieties used in this investigation,
V¥35 and TAZ-38, which were developed by the iWational
Horticultural Research Institute {NIHORT), ZXbhadan, have
similar growth hahit, but differ morphologically. They are
non-branching, dwarf and slightly haity stews with a maximum
height of 96 cn, compared with local varieties which can be
as tall as 180 cm  oxr more. While variety V35 has large
altarnate cordate leavas with three or five smooth-edged lcbes,

TAE-3% has leaves with notched or serrated margins. The two
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varleties produce bright vellow flowers which are carried
singly in the leaf axils on peduncles rarely more than 3am
in length. They are early wsaturing taking kbetwezn 48 and
50 days from sowing to fruit formation. In adaition,

while variety V35 has short pods, TAE-38 produces elongated

slender pods which are both hairy and ridged.

3.2.3 Sowing and spacing

| The experiments at Kadawa were conducted under
irrigaticn in the dry scoson from Pebruary to lMay and at .
Samaru in the wot season between June and September in

1984 and 1985. Three okra seeds of cach varisty were sown
per hill at intra-row spacing of 45 cm on 8/2,84 and 15,2,/85
at Kadawa and on 22/6/84 znd 17,6,85 at Samaru. The crop

was thinned to one plant per stand three wseks after sowing.

3.2.4 Irrigation schudule

The experiment conducted during the dry sasasons at
Kadawa were irrigated twice per week from the time of
pPlanting until the £inal harvest. The soil was saturated

with water to field capacity at @ach application.
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3.3 Treatments and Exoeriisental Designs

The weed interforence and weed control experiments
were laid out in a zplit-plot and randomized complete block
designs respoectively, ench with threwe replicates., The
gross and net plot sizos in both uxperiments were 3.0 m x 4.5m
{13,5 m*} and 1.5 m x 4.5m (6.75 n*), respectively.

In the weed interference trials, the main plot
treatments consisted of two varieties of okra (V35 and
TAE-3B) and three nitrogen levels {0, 75 and 156 kg/ha) in
factorial combinations while the sub-treatnents were made up
of ten periods of weed interference (Table 3}. In the
first set of treatments, plots were kept weed-froe for 3, 6, ¢
and 12 weeks after sowing (WAS). In the se¢cond set of
treatments,; crops wer: weed~infusted intially for the
corresponding periods stated above ., Two control treatments
in which the plots were kept weced free and weed-infested
until harvest were alsoe included for comparison,

In the weed control uxpuriments, the sixteen herbicide
treatments compared with hou-weeded and untreated (unweeded)
controls at Kadawa during 1984 dry season were 2ight
terbutryne-based and ecight prometryne-based mixtures (Table 4}.
In the subseguent trials, only the promising treatments
consisting of mixtures of metolachlor and pendimethalin with
terbutryne and prometryne were evaluated. These mixtures

were applied either once, pre-emergence or split-applied as
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as pre-emergence and directed post-emergence application e

between crop rows at 3 WAS, Supplenmentary hoe-ws=eding of
the pre-emergence treatment at 6 WAS was also included

" (Table 5).

3.4 Herbicide Applicaticn

Pre-emergence herhicide treatments were applied a day
after sowing while the directed post-emergence treatments
ware applied at 3 WAS. 7The herbicides were applicd with
CP3 Knapsack sprayer using a deflector nozzlie in about

250 1/ha spray volume at a pressure of 2.1 kg/cm?®,

3.5 Crop Protection

Weeding operations were carried out with hand-~hoe
acoording to the traatments. The crop was sprayed against
flea beetles damage at 3 and 6 WAS with Cypermethrin at the

rate of 0.25 kg a.i./ha using Cymbush 10 EC.

3.6 Observation and Data Collection

3.6.1 Weed infestation

3.6.1.1 Wead cover score

In both the weed interference and weed control
experiments, plots were scored for weed infestation using
a scale of 0-10, at 6, 9, 12 WAS and at harvest. Z¢ro was
given to pleots without weeds and 10 to plots with complete

weed covar.
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Table 3 Details of treatments for the weed interference study
in okra at Kadawa and Samaru in 1%84 and 1985 dry and
wet seasons.

Treatments Code

Yariety
V35

TAE-38

Nitrogen {kg ha)
0

75

150

Period of Weed Interference

Weed- free for 3 WAS1

&
Weed-free for 6 WAS +
Weed -free for 9 WAS +
+
+

Wweed-free for 12 WAS
Heed-—-free until final harvest

Weed~infested for 3 WAS ++
Weed~infested for & WAS ++
Weed~infested for 9 WAS ++
Weed~infested for 12 WAS ++
Weed-infested until final harvest ++

1WAS = weeks after sowing

+ Plot kept weed-free for various periods and subseguently
allowed to be infested by weeds until harvest.

++Plot allowed to be weed~infested for various periods and
subsequent ly kept weed-free until harvest.
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Table 4 betails of herbicide mixture treatments for the
wzed control trial in okra at Kadawa, 158+¢ dry

Season.
Treatments

Variety

V35

TAE=36

Weed Control' Rate (kg a.i./ha)
Metolachlor+terbutryne 1.0+0.,5
Metolachlor+terbutryne 2.0+1.90
Metolachlor+prometryne 1.040.5
Metolachloxt+prometryne 2.0+1.0
Diphazrnamid+terbutryne 1.0+0,5
Diphenamid+terbutryne 2.0+1,0
Diphenamid+prometryne 1.0+0.5
Diphenawid+prametr yna 2.0+1.0
Pendimethalin+terbutryne 1.0+0,5
Pendimathalintterbutryne 2.0+1,0
Pendimethalin+prometryne 1.0+0.5
Pendimethalintprometryne 2.0+1.D
Alachlor+terbutryne 1,0+0.,5
Alachlor+terbutryne 2,0+1.0
Alachlor+prometryna 1.0+¢G.5
Alachlor+prometryne 2,0+1.0
Weeded check at 3, 6 & O WAS' -

Untraated control

+ All the herbicide treated plots were supplementarily weeded
at 6 WAS,

1 WAS = weeks after sowing.
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Table 5 Details of herbicide mixture treatments for the
weed control trials in okra at Radawa, 985 dry
season and Samaru, 1984 and 1985 wet seasons.

Treatments

Varietz
V3is

TAE-38
Weed Control

Metolachlor+terbutryne

"

n

)
Metolachlox+prometryne

n

n

"
Pendimethalin+terbutryne

"

"

"
Pendimethalintpronetryne

"

n

Wweeded check ot 3, 6 & 9 WAS3

Untreated contreil

Rate f{kg

aﬁi.;"ha)

2,0+1.0

2.0+1,0fb
2.0+1.,0fb
1.0+0.5fb
2.0+1.0

2.0+1.0fn
2.0+1.0fb
1.0+0.5fb
2.0+1.0

2.0+1.0fb
2.0+1.0fh
1.0+0.5£fb
2.6+1.9

2,0+1.0fb
2.0+1.0fb
1.040.5£h

T 4.0+0.3

SHW2

1.0+0.5

1.0¢£,.5
SHW
1,0+0,5

1.040,5
S
1.,0+0.5

1.0+0,5
S HW
1.,0+0.5

1 fb = followed by post-~emergence

3 WAS

2 GSHW= supplementzory hoe-weeding at 6 WAS

3 WAS= weeks after sowing

herbicide application at
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3.6.1.2 vVieed drv wmattur production

Weed dry matter was obtained by taking wead samples
from C.75 m* guadrat pur nlot before weeding the appropriate
plots at the specificd time and st final harvast {Tables 3,
4 ard 5. The weeds were separated into grasses, broadleaved
and sedges and oven:dried at 70 °C to constant waeight,
Cummulative weed dry matter production per plot in the weed
interference experiment was determined by adding up all the

weed dry weight at woch weeding and at harvest.

3.6.2 Crop growth parameters

3.6.2.1 Crop stand count

Crop stand count was token at 2 WAS and at harvest in
orxder to assess the ¢ffect of treatment on tha crop establish~

ment .,

3.6.2.2 Crop vigous sScora

Crop vigour acora was taken at 6, 9 and 12 WAS using
a scale: of 0 to 10, whars 0 wvas scored for -~ plot with
completely desd plants and 10 for a plot with vory
vigorous plants. Parameters taken into consideration in
vigour score included vlant height, grechness of foliage

and the spread of the plant canopy.

3.6.2.3 Crop dry mattoer production

Using systematic random sampling, four plonts per plot

+

alic

were cut at the ground lovel and oven-dried at 70 °C to constarn

weight Br the determination of dry matter production.
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3.6.1.2 ¥Yesd dryv wmatizy production

wFeed dry matter was obtained by taking wead samples
from 0.75 m? quadre?t pur nlot before weeding tlhe appropriate
plots at the specified time and at final harvist (Tables 3,
4 ard 5j., The weeds were separated into grassaes, broadleaved
and sedges and oven-dried at 70 °C to constant welght.
Cummulative weed dry matter production per nlot in the weed
inter fexence experimant was datermined by adding up all the

waad dry walght at ecoch weaeding and at harvest,

3.5.2 Crop growth nayaneters

3.6.2.1 Crop stand count

Crop stand count was token at 2 WAS and ot harvest in
order to assess the effect of treatment on ths crop establish-

ment .

3.6.2.2 Crop vigour ScoOYe

Crop vigour scora was taken at 6, 9 and 12 WAS using
a scale of 0 to 10, whore ¢ vos scored for o plot with
completely dead plants and 10 for a plot with vary
vigorcus plants., Parameters taken into consideration in
vigour score includal nlant beight, greehhless of foliage

and the spread of the plant canopy.

3.6.2.3 Crop dxry mattur production

Using systematic rapdom sampling, four plants per plot
were cut at the ground lovel and oven-dried at 70 °C to constant

waight Br the determination of dry matter production.
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26.7°C. A factor of 400 which was determinsd from the
manufacturer's chart was used to nultiply the viscometer
reading in order t0 arrive at the neasurements in centipoise
{Brookfield Enginecrinyg lLaboratories, 1961}.

The stapdard associztion of Vitarin Chaemists (1966)
method wag used to astimate ascorbic acid., Fruit samples
were oven=dried at 70°C to constant weight before grinding
with & mill for nutrient analysis. Crude protein (N x 6.25)
was astimated by the micro~Kjeldah method. Values for
sovluble carbohydrate and ash were determined by official

ADAC {1980) methods.

3.9 Anzlysis of Data

Data collected were subjected to analysis of variance
to test the treatment 2ffoects for significanee  wsing the 'F!
tast as described by Snedecor and Cochran (1967).
Bignificance of mean differences were tested using Duncan's
Multiple Reange Test (Duncan, 1955%). Correlaticon and regression
analysis ware also carried out to deterwine the asscciation
and relationship between the fruit yield and plant characters.
Curves of predicted values of okra fruit yield for
varieties V35 and TAL-3F as related to perlods of weed

interference were obtained using the aquation:

Y =3 ¢ hzdz + b3Z3
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where ¥ = yield and 32 and 2.3 are functicns _f time of

weeding chosen such that the slope is zero at t = 0 (time of
sowing) and t = 15 (time ©f final harvest) a2nd ~, b2 and I::3
are regression coefficientsi The reconstitutad equation in

guartic form is:

= 2 3 4
Y-:1+bt+b2t +b3t +b4t

The equation gives 2 sigmoid relationship betwzen yield and
weeding time which has a zerc slope 2t both t = 0 and t = 15

weeks, thus depicting the asymptotic rclatisnship,
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Chapter 4

RESULTS
4.1 Lffects of Variety, Witrogen and Period of
Weed Interference on the Growth and Yield
of Okra

The effects oif variaty, nitrogen and period of
weed interference on varicus growth parameters ot okra
viz crop height, shcot dry matter production, number of
days to flowering, number and yield of fruits are presented
in Tables 6 to 34.

-

4.1.1 Crop vigour score

Varieties of okra did not differ significantly in crop
vigour scores at 6, 3 and 12 WAS in all the exwveriments
(Tables 6, 7 and 8). The effect of nitrogen level was
only significant at Hadawa in 1985 dry season when
crop vigour score at 12 JAS increased with nitrocen level.

In all the trails, vreriod of weed interference
significantly affected cro; vigour scores. Yeed infestation
for 6 WAS and longer depressed crop vigour. At Xadawa in
both years, crop kept weed-free for 3 WAS only had lower
vigour scores than those weed-infested for the same period.
In 1985 dry season, crop kept weed free until & WAS had
lower vigour score than those weed-infested for 2 WAS. 1In
the same year at 12 Ya5. crop on plots kept wead~free until
9 WAS had lower vigour than those of the plot infested until

3 WAS. Vigour of okra crop reduced as the weed-infestation



2

Table 6 Effects of variety, nitrogen and pcriod of weed
interferenc: on vigour scorcs of okra at Kadawa in 1984
dry season.

Treatments Cxop vigour score1 at
6 was? 9 WAS 12 WAS
Variety (V)
V35 4,75 4,79 4.51
TAE-38 4.83 5.06 4.66
SE (%) 0.199 0.208 0.202
Nitrogen (kg/ha) (i) " e -
0 4,59 4,60 4.28
75 5.05 5.32 4.92
150 4.73 G.85 4.55
S B8E(%) 0.244 0.254 0.247
NS 1S NS
Period of weed interference (P)
Weed-free for 3 WAS 2.38bc> 1.72¢ 1.36c
Weed~free for 6 WAS 7.26a 7.06a 6.37a
Weed-free for 9 WAS - 7.38a 7.0%a
Weed~-free for 12 WAS - - 7.31a
Wced-free until harvest - - -
Weed-infested for 2 ¥WaS 7.26a 7.45a 6.89%ab
Weed-infested for € WAS 3.15L 4,49 6.58¢
Weed-infested for 9 WAS - 2,27¢ 2.05¢c
Weed~infested for 12 Wis - - 1.30¢
Weed~infested until harvest - - -
SE (%) 0,309 0329 0.355
* * *
Interactions
VXN NS NS NS
Vxp NS NS NS
NxP NS MS NS
VxNxP NS NS NS

1 Crop vigowr score taken wsing a scale of 0 to 13, where 0 represented completels
dead plant amd 10 represented the most vigorows croo,

2 Weeks after sowing,

3 Means followed by the same letter (s) within the same clumn and treatment ace
ot significantly difforent at 5% level of probability (OMRT).

4 Treatments that had rot been conpletely applied at the time of observation,

‘NS, * = Ibt significant, significant 2t 5% level of probability.
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Table 7 Zffects of variety, nitrogen and period of wead
interference on vigour scores of okra at Kadawa in 198;
dry season.

Treatients Crop vigour score1 at

& WhS 9'1a5 12 Was

Varjety {V)

V35 3.51 855 4, 3G
TAE~38 " 2,29 4,69 4.67
58 (%) 0.230 0.210 0.135
NS e B NS
Nitrogen {(kg/ha) (N)
0 | 2. 87 4.03 4,84c°
75 : 3.79 4.84 4,49hb
150 " 3. 40 £,99 5/13a
SE (&) 0.287 , 0.257 0.16%
NS NS *
Period of weed interferince (P)
Weed-free for 3 WAS | 4.06be £.71b 3.24a
Vead~-free for 6 WAS 3.55¢ &,22ba 3,234
Woad=free for 9 WAS -4 G.%a 6. 1Ebe
Wead~free for 12 WAS - . : 6.87ab
Weed-free until harvest - - -
Head-infested for 3 WAS 4,88a 7T.36a 7.62a
Wead-infested for 6 WAS 1.794 3.57cd 5.41¢
YWaed-~infested for 9 WiS - -~ 2,674
Weed-infested for 12 VWLS - - f 1.06a
Wead=-infested until harvaest - - ' ~-
SE (%) 0.221 0.238 . 0.236
. * * : %
interactions .
Vxh NS NS ; NS
VxP : NS NS : NS
itxb ; NS NS : NS
VxMN»p ! NS NS NS

1 <Crop vigowr score taken using a scale of 0 to 10, where 0 roprasent:
completely dead »lant and 10 represented the most vigorous crovg.
2 Weaks after sowing

3 Means followed by the same letter (s) within the same column and
treatment are not significantly different at 5% bvel of probability

4 éggﬁz%ants that had not been completely applicd at the time of
observation.
Proatments xon vigour scoratat
sunse 9 HAS 12_W5S
Vaciety (V) _ o
Vs S | 5.83 483 4,88
TIE-38 L 5.22 . 5i22 .. 5.30
SE (%} R -~ p.208 0,345 p.255
: NS s NS
titrogen (kg/ha) S o Ty
0 o S 4,90 4.66t . 4.85
- S 5.14 5.3 - 5,36
150 S 5.03 5.13 % 5,06
SE (¢) S 0.254 0.423 0.312
NS NG NS
Period of wead interferance {P) ' ' '
Wwead-free for 3 WAS §.11ab>  5.03ab 4.26a
Veed~free for 6 WAS S 5.92ab 5.%2a 5.28bc
Weed-free for 9 WiS e -4 - 6.37a 7.06a
Weed~free for 12 WAS - : : - 6.863
Weed~infree until horvest = | ~ -
Waed--infasted for 31 WiS 5.9%4ab : G.Cda €.61ak
Weed~infested for & WAS - 3.55¢ 31.97bc 4,67

WMaad~infosted for $§ Was : - : 2. 22be 4,.03%
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Table 9 Interaction hetween variety and period of weed
interference on vigour score of ckra at 12 Was
at Kadawa in 1985 dry season.

Crop vigour score | at 12Was“

Period of weed interfarence -

V35 ThE-38
Heed~free for 3 WLg 2.98fg3 3.50f
Wead~-free for 6 WAS 3,13% 3.32F
Wead-~ free for 9 WAS 5.84de 6.51bcd
Weed—-free for 12 WIS 6.22¢cde 7.51ab
Weod-free until harvest 4 ; -
Weed-infested for 3 WAS 7.13abe | 2,102
Weed~infested for 6 WaS 5.60de i_ 5.22e
Weed -—infested for 9 WiAs 3.30f% 2.03gh
Weed—-infested for 12 WAS 0.77i | | 1.36hi
Weed~infested until harvest - -

SE {t) 0,345

|
Crop vigour score taken using a scals of G to 16, where 0
represented completoly daad plant and 10 reprasented the most
vigorous crop.

1
Zyecks after sowing '

3Means followed by the same (letter(s) within rows and column
are not significantly different at 5% level of probability {(RM3F;

_ }

QTréatments that had not been completely applied at the time of
cbservation.
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period increased in 1985. At Samaru,crop kent weed-free
for 6 WAS did not differ significantly in vigour scores
from those similarly trecated for 9 WAS. However, at 12
WAS , crop kept weed-free for 6 WAS had significantly lower
vigour score than those kept weed-free for S VWAS and longer
and those infested for 3 !IAS only.

There was significant interaction between variety
of okra and period of weed interference on crop vigour
score at 12 WAS at Kadawa in 1985 dry season (Table 9).
With V35, vigour scorc decreased with increase in period of
weed infestation while no difference was obscrved between

12 WAS and harvest in TaAE-38.

4.1.2 Number of leaves per sguare metre

Variety of okra did not have significant effect
on the number of leaves produced per square metre at
Kadawa and Samaru during the 1985 dry and wet scasons,
respuectively (Tables 10 and 11). However , the effect
of nitrogen level on the number of leaves/m* at 9 WAS
was only significant at Kadawa; 150 kg N/ha resulted in
higher number of leaves/m?’ than 0 and 75 kg ii/ha (Table 10).

Period of weed interference significantly affected
number of leaves/m* at 6, 9 and 12 WAS. At Kadawa, crop
kept weed-free for 3 and 6 WAS and those infested for 6
and 9 WAS had lower number of leaves/m’ than those kept

wead~free until 9 WAS and infested for 3 WAS only.
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Bffects of veriety, nitrcgen and period of weed
interference on namber of leaves par sguare metre in
okra at Hadawas in 13855 dry season.

Tabla 10

Nurber of leaves/m?

Treatments _
' 6 was‘ 5 WAL 12 WAL
Variety {V}
V3ib 9.57 £1,33 40,40
TAE-38 10.¢1 246,96 48,59
SE (1) 0.652 1.956 3.350
NS 5 NS
Nitrogen tkg/ha) (1)
0 9,87 18/61b% 44.33
75 a,33 22.87b 36,74
150 171.05 A1.32a 53,04
SE (&) - 0.770 2. 400 < 4.089
NS * Ng. '
Period of weed interference (P) o o
Weed-free for 3 WAS 13.01ab " 25.84b 22.28¢e
Weed-free for & WAS 10.87a-d 22.87hb 22.40de
Weed-free for 9 WAS -3 36.06a 53.6Ebc
Wead-free for 12 Was . - - 56.80akc
dAced~free until harvest - - -
Hed-infested for 3 WAS 12.,03ab 32.%2a 78.70a
Waad- infested for 6 WAS 6.58a 23,38k 5¢.30abe
Woead«infested for 9 WAS - 8.30¢ 46.87 e
deed~infested for ~12WRS - - 16,34
Wagd~-infested until harvaest - - -
S5E {%) 1.12% 2.044 7.140
* % L]
Interactions R
VN NS NS NS
VP NS HS NS
[3).4% NS e NS
VxiIxP NS NS NS

1 Weeks after sowing )
2 #eans followed by the same letter (s) within the same column cuc
treatment are not significantly different at 5% lewel of probability

(DMRT )

3 fTreatments that had not been completely applied at the time of
observation.
NS, * = Not significant, significant at 5% level of probability.

e B Rt L R R T

e

Treatments _ Suwibeir of leaves/m?
_ 6 was! 9 /A8 12 Wis
Varicty (V) o
V35 16.18 17.0% 12.02
ThAR- 38 16.74 16.74 11.76
SE {%) 1.037 1.511 0.504
Mitrogen (kg/ha) (i} NS NS N5
0 15.76¢ 14.58 12.71
75 . 16.53 18,96 . _ 12.0%
150 17.07 17.10 ©10.96
SE () 1.274 1.837 - 0.622
Poriod of weed interfereﬁce{P) = we e
Weed-free for 3 WAS 18.7Oab2 23,532 10.49£c
weed-free for 6 WAS 12.27bc 22,102 12, 18abc
Heod~free for 9 Was -3 18,01abc 13.%9%ab
Weed-~free for 12 WAS - - 13.75ahb
Heed-free until harvest - - - -
Yeed-infested for 3 WhS 17.36be  18.19abc 12. 41abe
Weed-infested for 6 as 12.50c¢ 16, 15abe 11.11abe

TTae — 2 E} -
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Significant reduction in leaf number of okra was obscrved
in plots weed-infested for a further 3 wesks, that is,
until 9 WAS compared with those infested for 6 TIAS. At
12 WiS, crop kept weed~free for 9 WAS and less and those
infested for 9 and 12 WAS had lower leaf number/m?
compared with those crops weed-infested for 3 WAS only.
However, at Samaru in 1985, there was no definite trend
on the effect of period of weed interference on number of

leaves produced per square metre.

4.1.3 Plant height
Variety of okra only had significant effect on plant

height at 6 and 9 WAS at Samaru in 1985 wet season while
N had effect on height at 6 WAS in the same trial (Tables
12, 13 and 14). Plants of TAE-38 were taller than those
of V35 at 6 and 9 WAS, 75 kg N/ha resulted in taller
plants only at 6 WAS than 0 and 150 kg N/ha (Table 14).
Period of weed interference had significant effect
on height of okra plants at 9 WAS and final harvest in all
the trials. Weed interference for the first 3 WaAs did
not have any adverse effcct on plant height. At Kadawa
in both years, okra plants on plots that ware weed-infested
for 6 WAS and longer and those kept weed-free initially
for 3 WAS were significantly shorter than those kept weed-
free until final harvest. At Samaru, in 1985 wet season,
only crop kept weed-frec and those infested for 6 WAS had

shorter plants at 9 WAS and harvest than all other treatments
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Table 12 Effects of variety, nitrogen and period of weed
interference on plant height of okra at Kadawa k
in 1984 dry seasun,

Treatments Plant height (cm) at
harvest
Variety (V)
V35 81.74
TAE~38 76.92
SE (%) 2.188
Nitrogen (kg/ha) (M) HE
0 78.35
75 B80.68
150 78.96
SE (%) 2.680
Period of weed interfercnce (P) NS
Weed—-free for 3 WAS1 56.88c2
Weed~freec for 6 WAS 90.38a
Weed~fre=. for $ WAS 93.74a
Weed-free for 12 WAS 96.04a
Weed~free until harvest 97 .83a
Weed~infested for 3 WAS 97 .58a
Weed- infested for 6 WAS 74.55b
weed~infested for 9 WIS 64.40c
Weed~-infested for 12 WAS 62.18c
Weed~infested until harvest 59.73¢c
SE (%) 2;760
Interactions
VXN NS
VxP NS
NxP NS
VXNxP NS

1 Weeks after sowing.

2 Means followed by the same lctter(s) within the same column
and treatment are not significantly different at 5% level of
probability (DMRT).

NS, * = not significant, significant at 5% level of probability.
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Table 13 Effects of variety, nitrogen and pariocd of weed interforencd
interference on plant height of ckra at Kadawa in 1985
dry season.

[T

Plant noight (cm) at

Ireatments 5 1;;;3{;1 S WAS harvast
Varicty (V)
V35 24,23 58,39 95 . €0
ThAE=-38 23.33 60,73 96.00
BE {+) 0.538 1,787 3.60%
N3 Ma NS
Mitrogen {(kg/ha) (i)
0 ' 23.70 57,78 90,20
75 22.75 €0,00 100, 60
150 ' 24,90 62,40 96,350
SE (%) . 6.659 2,189 4.412
NS NS NS
Period of weed interfercnce (P) '
Weed=free for 3 WIS 23.17 67.50a° 85. 60
Weed~-free for 6 WIS 24,39 07.00a 91.30be
Hecd~free for 9 WAS -3 72,114 111.40ab
Weed-free for 12 WAS - - i27.10a
Waed=-free until harvest - - -
Vigad-infested for 3 9i5 25,33 69.17a 123, 80a
Haead~infested for & WALS 23,83 L1.81b 75.80¢d
Tleed=infested Lfor 9 Wios - 43.39b 63,104
Weaed=-infested for 12 Qi3 - - 54.10e
Weed-infested f until harvoest - - -
AR {*) 1.107 2.872 6.251
. 1S * *
Intatatlons
VxN ' NS NS 343
VxP ; NS NS NS
bixp NS NS * &
TXNxP MG NS NS

1 Weeks after sowing

2 Means followed by the same letter (s} within the same column and
treatment are rot significantly differemt at 5% lovel of probability (OeRT}
3 'Treatments that had nuot b~en completely applicd at the time of
observation,
NS, **, * = Not significant, significant at 1% and 5% levels cf
probakility, respectively.
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Effects of variety, nitrogen and period of weed
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Table 14 ,
interference on plant height of okra at Samaru in
1985 wet season.
Plant height (cm} at
Treatments 1
6 WAS o WAS harvest
Variety (V) :
v3s 24.03b2 27.68b 57.10
TAE~38 26.92a 37.74a 66.80
5E () 0.537 2.064 3.189%
| * " _ N8
Nitrogen (kg/ha) (N) S
0 24.47b 31.84 62.70
75 28.,17a 32.55 67.20
150 23.78b 34.01 55,90
SE (¢) 0.658 2.529 3.903
* NS NS
Period of weed interference (P)
Vieed-free for 3 WAS 25.44 34.92ab 72.50a
Weed—~free for 6 WaS 23.51 26.21b 63.20ab
Weed-free for 9 WAS -3 34.1%ab 72.60ab
Heed—free for 12 WAS - - 66.40ab
Weed~-free until harvest - - 64.80ab
HWeed- infested for 3 WAS 22,23 31.77ab 61.90ab
Heed~infested for 6 1TAS 23.93 26.44b 47.90h
Weed-infested for 9 WAS - 35.16ab’ 54,90ab
Weed-infested for 12 ¥WaS - - £0.60ab
Weed-infested until harvest - - 54~70ab
SE {x) - 1.593 2.807 5,402
: NS & *
Interactions _
V=N NS 15 NG
VP NS 7S B
WxP = NS NS
VxiinpP NS NS NE

7 Weeks af
Z

ter sowing

lieans followed by the same letter(s) within the same column and
treatment are rot significantly different at 5% level of probability ([MRI).
3 Treatments that had not been complegely applied at the time of

ohservat

ion.

N3, * = Not significant, significant at 5% lavel of probability.
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Interaction between nitrogen and »neriod of weed

intexference on plant height of okra at final harvest
at Kadawa in 1985 dry season.

Plant height {cm} at final

harvest

Period of weed interfaraence 0 15 150

kg N/ha
Weed-free for 3 WAS 81,252 95 . 8~ 78.8£3
Weed- free for 6 WAS 111.8b—g 77 .9g9-3 84.2e~«j
Weed--free for 9 WAS 97 .0¢c-j 124, 3a=d 112.8b~g
Weed—-free for 12 WAS 117.2b-£f 139.0ab 125.0a-d
HYeed~free until harvest 105.3b-1 134. 8abc 158, 3a
Wead~infested for 3 WaS 108.2b-h 121. 4a-e 139.7ab
Heed-infested for 6 WAS 62.2i3k £7.74~3 70.7h~k
Viced~-infested for 9 11AD 61.65k 67 .5ijk 60.23k
Veed~infested for 12 TIAS 55,63k 37.0k 69.8h~k
Weed-infested until harvast 84.9d-j 20.3k 64.83k
SE () 11.18

1 Veeks after sowing

2 Means followed by the same letter(s) within rows and column
are not significantly different at 5% lavel of probability (DM} .
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in the trial. Plant Height did not exhibit any definite
trond in response to periods of weed interfarence in this

At Kadawa in 1985 dry saason; the intefaétiog'
between nitrogen level and period of weed interference
was significant on okra plant height at harvcest (Table 135).
Without nitrogen no weed interfurence period resulted in
plants of similar helght tc the tallest in the trial. At
75 kg N/ha, plots kept weed-freec for 9 and 12 WasS and
until harvest and thosc weed-infested for 3 WAS only had
conparable okra plant height to those in plots kept
wead-free until harvest at 150 kg WN/ha.. Okra plant height
on plots kept weed-free for 12 WAS and those infested for
3 WAS only were also comparable to those kept weed-free

throughout the growth period at 150 kg N/ha.

4.1,4 shoot dry mattor croduction

Shoot dry matter production at harvest in okra was
only significantly affected by variety at Kodawa in 1984
dry season (Tables 16 and 17) when TAE-38 produced higher
shoot dry matter than V35. Application of 150 kg N/ha
also significantly résulted in higher shoot dry matter
than 0 kg N/ha at the site in 1985, '

The effect of period of weed interference was

'significant on shoot dry matter production at & and 9 WAS

as well as at harvest in all the trials. &t 9% WAS in both

=



Table 16 Bffects of variety, nitrogen and period of weed
interferense on shoot dry matter production of okra
at Kadawa in tYcd and 1305 dry seasons.

shoot Jdry matter {g/m?}

Treatments

1934 1985
P WAS harvest 9 WAS harvest
Varlety (V) . U 5 o
) - . 2
V34 : S-SR 166,8 179.3b° 182.8 248.0
P .
TAE~ 38 ;- 178.9 234 . 4a 213.3 283.6
5 (&) 12.19 15 .40 15 .64 26,04
- s * NS NG
Ritrogen (kgshaj) (N) . '
0 A 149.9 166.5 157.9b  226.7
75 :a 197.9 237.0 197.%ab 281.8
150 2 176.7 217.2 z38.5a  288.9
SE (%) % 16.12  18.84  19.17  32.5%
NE NS * NS
Period of weﬂd interference!?) . E S
Veed~free for 3 WAS ) - 82.7b 79.1b 183.5b 144, sda
Weed~ free for 6 WAS - 297.5a 261.3a 189.1b  18Y9.Bcd=
Weed- free for % WAS o : 242 .1a 246 .0a 304.9a 285 .,6bo
Weed-free for 12 WAS S 274.1a - 375 .7ab
Weed-free until harvest - 349.0a - 430 .2a
Weed-infested for 3 ¥AS 255 .0a 328.6a 33h.0a 480.b6a
Weed~ infested for 6 HAS . 117 .0b 276 .4a 138.7b 286 . 8he
Weaed~infested for 9 WAS - 13.5b 121.2a 53.59¢c 160, 3de
Waed~infested for 12 Was ' - o 71.4b - 86 .5de
Weed- infested until harvest - . $1.0b - 39.6a2
SE (%) B 28.15 31.21 20.36 32.90
T o * & * *
Interactions - o
ViN C . NS NS - NS NS
vxp R NS NS NS *k
NXP ; NS NS NS NS
VXLIXP oo - NS NS NS NS

1 Weeks after sowing
2 Means followed by the same letter(s) within the same column and
treatvent are not significantly different at 5% lewel of probability (RERY) .

3 35§§§@§¥§8n?hat had not becn completely applied at the time of

WS, *%, * = Not siqnificant, significant at 1% and 5% level of
probabllity.
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Table 17 Effects cf variety, nitrogen amd period of weed
interference on shoot dry matter productlon of okra at
Samaru in 1985 wet season.
5 EE Shoot dry matter {g/m )} at
Treatments o ]
WAS1 5 WAS harvest
Variety (V) - .
V35 31.26 99.26 109,93
TAE-38 32.44 122.07 107.26
SE (1) 2.8607 6,748 12,919
T HS NS NS
Nitrogen ({kg,ha) (N} _ e
Q 29.07 100,74 97.78
75 37.72 108.74 122,67
150 28.77 122,67 .7 105,48
SE (%) 3,200 11.911 15,822
NS N3 NS
Period of weed interference (P) ' “
Weed-free for 3 WAS 41.99a° 134.52a 111. 41abe
Weed-free for 6 WAS 42.84a 125,.93a 127.70abe
deed-free for 9 WAS -3 - . 131.56a 168.30a
Weed-free for 12 WAS © - - 152.59a
Weed-free until harvest - - 127.93a
Weed-infested for 3 WAS 34.96ab 129.78a 132.15ab
Weed~-infestaed for & WAS 22.4%bc 89.78bc 72.00bed
Weed—-infested for 9 WAS - 74,37¢ 59.85cd
Weed-infested for 12 WAS - T 70.22bcd
Weed~infested until harvest - _ - 33.784
SE (%) " 5.244 10.252 21.007
Interactions N
VN NS NS NS
VXFP s NS NS
NxP NS NS s
VXNXP - NS NS NS

1 Weeks after sowing
2 Means followed by the same letter(s) within the same column and

treatment are not 31gnificantly different at 5% level of

probability (DART). _
3 Treatments that had not been completely applled at the time of

observatioun.

NS, * = Not significant, significant at 5% level of probability,



Tabl2 18

Interaction between variety and period of weed

interfercnes on shoot dry matter production of ckra
at harvest ot ¥adawa in 1985 dry sanson,

Shoot dry matter (g/m?) at

Period of weed interference barvest :

V35 THE-38
Weed~free for 3 WAS 163. 6c-h? 125. 3gh
Wead~ free for 6 WARS 196.1d-h 183.1e h
Weed~ free for 9 WAS 298.7¢c~¢ 272 .9¢c-g
Weed-free for 12 WAS 314.4cde 437 .3abe
Weed~free until harvest 326, 4ode 544.6ab
Weed-infested for 3 WiS 370.1hacd 590.8=a
Weed~infested for 6 HWAS 308, 7¢-£f 264, X~g
Heed-infested for 8 Wis 184.3e-h 136.6fgh
Weed~infested for 12 WAS5 - 110. 2gh - 61.%h
Weed~infestad until harvest 48,%h 30.21

B (&}

| &5

o

1 weeks after sowing

2 Mcans followed by the same latter s} within rows and column
are not significantly different at 5% level of probability (DiMRY;
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Ch

years atl}édawa; okra éhoot ary méﬁter pfoduction on

plots weed infested for 6 and 9 WAS and those kept weed-free
for 3 WAS only were significantly lower than those infested
for 3 WAS and thos:z kept weed-free until ¢ WiAS, Crop kept
weed-free for 3 WAS also resulted in significantly lower
shoot dr& matter at 9 WAS than those weed-infested for 3 WAS
only and those kept weed-free until 9 WAS in 1885, At
harvest ih 1984, plots wued-infested untdll 12 Was and
harvest and those kept weed~free until 3 WAS had lower

shoot dry matter while in 1985 only plots kuapt wecd-free
until 12 WAS and harvest had comparable shoot dry matter

to the highest obtained on plots weed-infested until 3 WAS
only.

At Samaru in 1385, okra shoot dry matter production
at 9 WAS on plots weed-infested for 6 and 9 WIS were
significantly lowecr than those kept weed~free until 9 WAS
and infested for 3 WiS only. Crop weed-infested for 6 WAS
until harvest had significantly lower shoot dry matter
at harvest than those kept weed-free for various periods
throughout crop growth and weed-infested for 3 WiS only.

There was a significant interaction between
variety of okra and period of weed interference on shoot
dry matter production at harvest at Kadawa in 1385 dry
scason (Table 18), wHo varietal differences was observed
in shoot dry matter production when the plots were kept
weed~frea fm 3 to 12 WAS and weed-infested for 6 to 12
WAS. However, variety TAE~38 produced signifjcantly

o



5%

S
higher shoot dry matter than variety V3% when the plots

wersé kept weed-free until harvest and weed~infested for

3 WAS only. In V35, none of the periods of weed SR
interference had comporable shoot dry matter to the

maximum obtained with V35 weed-infested for 3 WAS only;.

while plots koept weid-free until 12 WAS | and harvest were

comparable in TAE~38,

4.1.5 Number of days to flowering

In all the experiments, variety TAE-38 tbok longer.ll

days to first, 50% and 100% flowering although this was
not significant at Samaru in 1985 wet scason {Tables 19,
20 and 21). |
_ Period of weed interference had significant =ffect
on the number of days to first, 50% and 100% flowering
in all the - experiments. »nt Kadawa in both yecars, crop
wead~-infested for 6 WAS and longer and also those kept
wead-free for 3 WAS only in 1984, took significantly
longer days to first flowering than the least obtained
with the plots weed-infested until 3 WAS. Weed infestation
for 6 WAS and longer increased the number of days to 50%

and 100% flowering in okra. 1In 1984, crop kept weed-free
for 3 WAS also took significantly longer days to 50%
flowering than those kept weed-free throughout the growth
period. At Samaru, no definite trend was established but
crop weed-infestaed for 6 WAS and longer generally attained
first, 50% and 100% {lowering later than those kept weed-free

initially,
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Table 19 Effects of variety, nitrogen and period of weed

interference on days to first flowering in okra at

at Kadawa and Zamaru.

Days to first flowering (days)

Treatments

Kadawa Samaru
1984 1885 19E5
Variety (V) 1
45.03a 45.67a 48.29
TAE-38 46.54b 47.47b 48.74
SE (%) 0.343 0.472 0.377
% * NS
Nitrogen (kg/ha) (M)
-0 45,40 16.54 47.9¢
75 46.08 46.72 49.08
150 45,88 £6.45 46.48
SE (%) 0.420 0.578 0.462
NS NS NS
Period of weed interference) (P)
Weed-free for 3 WAS 47.67e %3.5%4a 48.28ab
Weed-free for 6 WAS 45.00a~d 46.00ab 48.06a
leed~free for 9 WAS 44.44ab 44.78a 47.72a
leed- free for 12 WAS 44.61abe 43.67a 47.61a
Weed~free until harvest 33.2%ab 44,22a 47.61a
Weed~-infested for 3 VIAS 44.17a 43.6%a 48.17a
Weed~infested for 5§ VA3 46.17b~e 48.73bc 50.39c
Weed~-infested for 9 WAS 48,0%e 49,.67¢c 48,.78abc
Weed~infested for 12 AS 46.50cde 51.44c 48.56ab
Weed-infested f until harvest 46,89%e 45.61c 50.00bc
SE (%) 0.586 09.21 0.520
Interactions - - *
Vxnh NS % NS
VxP NS NS NS
NxP NS 1S NS
VxHxP NS NS NS

1 deans followed by the same letter (s) within the same column and
treatment are rot significantly different at 5% level of probability (OMRT).

2 Vieeks after sowing
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Table 20 Effects of variety, nitfogen and period of weed

interference on days to 50% flowering in okra at
Kadawa and Camaru.,

Days to 50% flowering (daysh
Treatments 1984 Kadawa 1985 ) Saqgﬁg
Variety (V)
V35 56.19a1 54.49 59.73
TAR~-38 58.42b 56.28 60 .77
SE (%) 0.700 0.634 0.327
Nitrogen (kg/ha) (n} ¥ NS ' NS
0 56.73 55.18 59.37
75 57.78¢ 55.59 60.68
150 57 .40 55.39 59.80
SE (1) 0.858 0.777 0.397
FPeriod of weed interference (P) NS NS NS
Weed-free for 3 WAS® 59.28b 52.39a 59.28a
Weed-free for 6 WAS 55.72a 50.%4a 59.5¢tab
Weed-free for 9 WAS 54.89%a 50.83a 59.2Ba
Heced—-free for 12 WaS~ 56.22a 51.11a 58.3%a
Weed~free foruntil harvast 55.06a 51.83a 59.01ab
Weed~infested for 3 {HaS 54,67a 52.9%4a 59.44a
Woed-infested for ¢ WAS 58.67b 59,75b 61.17%2
Weed~infested for 9 WAS 59.22b §2.31b 6G.06ab
Weed~infested for 12 WAS 60.28b 2. 68b 60, 61ab
Weed-infested until harvest 59,06b 58.0¢b 61.11b
S5E (&) 0.586% 1.127 0.49%¢
* [ *
Interactions
VN HS M3 Hs
Vxb * NS NS
WP * HS NS
Vxlixp NS '8 L5

1 Gcans followed by the same letter (s) within the same columna and
treatment are mot significantly different at 5% level of probahility (QuRY;.

2 Heeks a

fter sowing

15, * = Not significant, significant at 5% level of probability,



Table 21 Effects of variety, nitrogen and period of weed
interference on days to 100
Kadawa and Samaru.

62

% flowering in okra at

Days to 100% flowering (days)

Treatments Kadawa Samaru
1984 1985 1985
Variety (V)
V35 67 .14 63.44 65.30
TAE-38, 69.02 66.44 65 .66
SE (%) 0.887 1.044 0.28¢
NS NS NS
Nitrogen (kg/ha) (N)
0 67.93 65.48 64.97
75 69,20 63.78 65,97
150 67 .12 £5 .56 65 .50
SE () . 1.086 t1.278 0.350
NS NS NS
Periocd of weed interference (P) a '
Weed-- free for 3 WAS 70.11¢ 62.78b 64.94a
Weed-£free for 6 WAS 67.00ab 63.44b 65.22ab
Weed- free for 9 WAS 65 .94a 60 .3%ab 64.67a
Weed-free for 12 WAS 66.671ab 57.19a 64.94a
Weed--free until harvest 65.44a 60.10ab 64.06a
Weed~infested for 3 WAS 65.11a 61.90b 65.11ak
Weed~infested for 6 WAS 70.50c¢ 71.24de 67.61¢c
Weed--infested for 9 WaS 70.72¢ 75.16e 65 .56ab
YWeed-infested for 12 WAaS 70.28¢ 6%.51cd €5 .83ab
Heed-infested until harvest 09.11bc 67.70c 66.83bc
SE (%) 0.767 1.253 0.512
* * oo b *
Interactions Co
VXN NS NS NS
VxP NS * NS
MXFE NS * NS
VXNXP NS NG NS

1 Weeks after sowing
2 iMeans followed by the same letter(s) within the same column
and treatment are not significantly different at 5% level of
probability (DMRT}.

3 NS, * = Not significant, significant at 5% level of probability.



At Kadawa in 1984 dry season, the interactions
betwzen variety and period of weed interferunce on one hand,
and the pericd of wewd interference and nitrogen on the
other were significont on the numbuer of days to 50%
floweriﬁg in okra plant (Tables 22 and 23). Ixcept when
the plots were kept weed-iree for the inltial 3 LS,
variety V35 flowerad earlier than TaE-38 when kept weed-
free for various periods whereas no éuch differences in
flowering was observed in the treatments that were
initially infested with weed (Table 22). Without nitrogen,
except for plots weed-infested for 6 WAS, all other
treatnents had comparable number of days to 50% flowering
to those kept weed-free throughout the growth neriod. With
75 and 150 kg N/ha, crop kept wead-free for 3 WiS and those
infested for 9 WAS and until harvest took more days to
reach 50% flowering than those weed-free for © WAS
{(Table 23).

As shown in tables 24 and 25, the interactions
between vafiety and périod of weud interfcrence and nitrogen
and pericd of weed interference were significant on the
number of days to 100% flowering in okra plant at Kadawa in

1985 dry season. .Variety V35 reached peak of flower
production ¢arlier than variety TAE-38 when the plots were
kept weed-free and weed—-infested for various periods

throughout the growth periocd (Table 24), Except in plots



Table 22 Interaction bitween varicty and noriod of weed
interference on days to 50% flowering in okra at
Kadawa in 1984 dry season.

Days to 50% flowering (aays )

Period of weed interference V33 TAE-38
idced- free for 3 WS 59.11de° 59. 44de
Weed~free for 6 WiS 53.8%abc 57.568de
Weed~free for 9 WAS 53.112a 56.67bcd
Weed~free for 12 WAS 53, 4cabe 59.04de
Weed-free until harvest 53,22ab 56.69%e
Weed=-infested for 3 WAS 53.22ab 56.11abc
Weed-infested for 6 WisS 58.55de 58.78de
Weed~infested for 9 WiS 58.78&de 59.67d¢
Weed~-infested for 12 WAS 60.00e 60.56e
ticed~infested until harvest s8.56de 59.56de
SE (t) 1.054

1Weeks after sowing

’Means followed by the same letter (s) within rows and column are
not significantly diffecrent at 5% level of probability JXDMRT)
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Table 23 Interaction between nitrogen and period of weed
interference on days to 50% flowering in okra at
Xadawa in 1944 dry season.

Periocd of weed interference

Days to 50% flowering [days)

0 75 150
~ kg N, ha

Weed~free for 3 WAS 58.50a~d°  59.67bcd 56.67bcd
Weed-free for 6 WAS 56.67abc 54.50a 56.00abc
Weed-free for 9 WAS 55.33ab 54.67a 54.67a
Weed-free for 12 WAS 54.17a 57.50abc 57.00abc
Weed~free until harvest 54.33a 55.30ab 55.33ab
WYeed~infested for 3 WaAS 54.67a 54.33a 55.00ab
Weed-infested for 6 WAS 60.33cd 58.50a-d 57.17abc
Heed—-infested for 9 WAS 56.00abc 62.174 58,50bcd
Heed-infested for 12 WAS 58.50a-ad 62.33d 60.00¢ca
Weed- infested until harvest 58.84a-d 58.67a-¢ 59.67bcd
SE {t) 1.344

1 Weeks after sowing

2 lleans followed by the same letter{s) within rows and column are
not significantly different at 5% luvel of probability (DuR?T).



Table 24 Interaction between variety and pariod of weed

interference on days to 100% flowering in okra at

Kadawa in 71985 dry season.

-

Period of weed interierence

Days to 1iu% flowering (days.

V35 THAE-38
Weed~-free for 3 HRS1 59.4dab2 66.11c~£
Weed- free for 6 WiS 59.,88abc 67 .00d--g
Weed -free for 9 WAS 59.22ab 61.56a-d
Weed-free for 12 WIS 56.56a 57 .63ab
Weed~ free until harvest 56.92ab 63.28b-e
weed-infested for 3 ¥WiS 61.14ad 62.67a-e
Weed~infested for 6 WAS 69.04c-h 73.44ghi
Weed-infested for 9 WiS 76.381 73.94hi
Weed~infested for 12 WIS 66.74d-g 12.298~%
Weed~ infested until harvest 62.12c~h 66.27c~£f
SE (%) 1.979

! weeks after sowing

2 Means followed by the same letter (s) within rows and column
are not significantly diffecrent at 5% level of probability (DMRT)
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Table 25 Interaction between nitrogen and period of weed

interference on days to 100% flowering in okra at

Kadawa in 1985 dry season.

o Days to 100% flowering {days)
Period of weed interference
0 75 150
kg N/ha

Weed-free for 3 WAS' 61.75b~g>  60.50f-e 66.08ci
Weed-free for 6 WAS 58.17abc 64,71c~1 67.44fF--1
Weed-free for 9 WAS 63.92b~h 58.83a~d 58.42a-4d
Weed-free for 12 WAS 61.00b-e 52.33a 58.25abc
Weed-free until harvest 62.17b-qg 60, 38b~e 57.75ab
Weed-infested for 3 WAS 64.17b~1 51.71b~£f 59,83a~e¢
Wead-infested for 6 WAS 72,02hi) 69,63f£-3 72,06hij
Weed-infested for 9 WAS 72,5217 77.03j 75,963
Weed-infested for 12 WAS 72,7913 65.55¢-1 70,1905
Heed-infested until harvest 66.24c~i 67.16d~1 69,693

SE (%)

2.424

1 Weeks after sowing

2 Means followed by the same letter(s) within rows and column are
not significantly different at 5% level of probability (DMRT).
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kept weed-free for 3 and 6 WAS, number of days to 100%
flowering in okra decreased with increase in nitrogen level
from 0 to 150 kg M/ha in plots kept weced~free for the
remaining part of tha crop growth period while in weed-
infested treatments, days to 100 8 flowering decreased with
increase in nitrogen level only in plots weed-infested for

3 Has (Table 25},

4.1,6 Fruit vield

The number and weight of fruits produced per plant

are important components of yield in okra.

4.1.6.1 Fruit number

Neither variety of okra nor level of nitrogen had
significant effect on the number of fruits produced per
square metre in all the experiments (Table 26). However,
period of weed interfirence significantly aifected the
numﬁer of fruits produced per unit area of land. Weed
infestation for 6 WaAS and longer resulted in significantly
lower fruit number per square metre than those weed-infested
for 3 WAS only. At Kadawa in 1984, pleots kept weed-free
for 3 WAS and those kept weed-free for 3, 6 and 9 WaS in
1985 resulted in significantly lower fruit number per
square metre than those kept weed~free throughout the

growth period.

o
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Tabkle 25 Effects of gariety, nitrogen and period of weed
interference on fruit number per square nmetre at
Kadawa and Samaru.

Number of okra fruits (No.,/m?)

1 Weeks after sowing
2 HMeans followed by the same letter(s) within the same column and
treatment are not significantly different at 5% level of
probability (Di#iRT).
N5, * = Not significant, significant at 5% level of probability.

Trecatments
Kadawa Samaru
1984 1585 1985
Variety (V) .
V35 ' 9.24 16.27 8.54
- TAE-38 ' 9.66 19.61 11.13
SE (%) 0.924 1.389 2,477
. Nitrogen (ka/ha) (N) NS NS NS
0 - 8.31 15.64 9,21 [
. 15 B 10.67 18.47 9,%¢€
150 9,39 19.72 10.34
SE (&) 1.132 1.701 3.035
Period of weed interference (P)
Weed-free for 3 WAS' 1.50b° 15.96c 10. 86ab
Weed-free for & WAS 14.37a 11.02cd 11.85ab
Head-free for 9 WAS 13.04a 24.31b 14.47a
Weed-free for 12 WAS 15.86a 29.17ab 16.27a
Weed-free until harvest 16.84a 34.30a 16.71a
Weed-infested for 3 WAS 17.81a 34.21a 19.20a
Waed~infested for 6 VIAS 5.84b 15.61¢ 4.43bc
Weed-infested for 9 WAS 3.67b 5,961 3.9%91bc
Wleed-infested for 12 WAS 2.90b 3.24d 1.67¢
Weed- infegsted until harvest 2.92b k. 87d 1.00c¢
SE {t) 1.333 2.126 2.568
* N *
Literactions
VX NS JRASS NS
Vxp NS NS NS
MxP * NE NS
VxNxPp NS NS NS



Table 27
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Interaction between nitrogen and period of weed
interference on fruit number/m* of okra at Kadawa
in 1984 dry season.

Fruit nuwaber /m?

SE (t)

2.47

Period of weed interference 0 75 150
’ ' - kg ¥/ha
Weed-free for 3 WAS 1.5 30 1.05h 1.90h
Weed~free for ¢ WAS 11.53¢c~g 12.20c~£ 14.34bcd
HWeed-~free for 9 WAS 11.33¢c~g 13.00b-e 14.79bcd
Weed—-free for 12 WAS 16.00a-d 15.81a-d 15.78a-d
Heed-free until harvest 15.26a-d 22.%93ab 19.41a-d
Weed--1nfested for 3 WAS 15.2%a'd 23.81a 13.75b <
Weed-~infested for 6 WAS 4.18fg 7.82d-g 5.50efg
| Weed--infested for 9 WAS 4.44efg 3.14g 3.44g
Weed-infested for 12 WAS 2.58h 3.67q 2.47h
. Weed-infested until harvest 0.93h 5.26efg | 2.56h

1 wWeeks after sowing

2 Feans followed by the same letter(s) within rows and column are
not significantly different at 5% level of probability (DMRT).
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Intaraction betwean nitrogen level and period of
weed interference was significant on fruit number per
square metre at Kadawa i 1984 dry scason (Table 27).
In 211 cases, plots kaept weed-free for 9 WAS and less
and those weed-infested for 6 WAS and more had
significantly lower fruit number per square metre than

those kept weed~free for 12 WAS and throughout the growth

- " period irrcspective of nitrogen level. With 150 kg N/ha,

~ plots weed-~infested for 3 WAS also had lower fruit number

per sguar2 metrc than those kept weed-free until harvest,

- 4.1.6,2 Fruit weight

As shown in Table 28, variety of okra and level of
nitfogen did not have significant effect on fruit weight
. din all the experiments. However, period of weed
interference significantly affuected okra fruit weight.

At Kadawa in 1984 dry season, maximum fruit weight of

' 8.80 t/ha was obtained when crops were kept weud-free

throughout the crop growth period. Plots weed-infested

for 6 WAS and more and those kept weed-~free for 12 WAS
”:_and_less had significantly lower fruit yicld than the
mﬁximum obtained when plots were kept weed--free until
harvest, The highest gain in okra fruit weight of 1.68 t/ha
per week was obtained when the crop was kept weed-frec

| for.a further 3 weeks beyond the first 3 WAS. At the same
location in 1985, maximum okra fruit weight of 11.30 t/ha

was obtained in plots weed-~infaested for 3 WAS only; the
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Table 28 Effects of variety, nitrogen and period of weed
_ interference on weight of okra fruits at Kadawa ard

VX

Samaru, .
: . Fruit welght ({t, ha)
Treatments Kadawa Samaru
1984 1985 1985
Variety (V)
V35 4,51 5.42 5.62
" TAE-38 3.91 5.55 €.20
SE () . 0.438 0.552 1.143
Nitrogen {(kg/ha) (N) NS N5 NS
0 _ 3,63 4.45 5.58
75 ' ' 4.74 5.47 . 6.04
150 4.26 6.53 6,12
SE (1) ' 0.536 0.€76 1.040
: NS NS NS
Period of weed interference (P)
Weed-free for 3 WAS a.84£2 3.65¢cd 6.93
Weed--free for 6 WAS 5.83cd 4.1t1cde 7.2 4&le
Weed-free for 9 WAS 5.614 8.16b 8.70c
Vleed—-free for 12 WAS 7.17he 9.47ab 10.00b
Weed-free until harvest 8.80a 11.00a 12.10a
Weed-infested for 3 WaS 8.15ab 11.30a 8.56cd
Wieed--infested for66 U1AS 2.30e 4.43¢ 2.32f
- Weed-infested for 9 WAS 1.20£ 1.56de 1.80£
- Weed~infested for 12 Was 1.07£ 1.01%e 1.18fyg
" Weed-infested until harvest 1.08f 1.10e 0.27g
SE (%) D.565 0.s877 1.124
. ¥ & *
Interactions
NS s NS
VxF NS HS NS
NxP * NG NS
Vx®p NS NS NE

1 Weeks after scwing.

2 Means followed by the same letter (s) within the same column and

gnificantly different at 5% level of

treatpent are si
Not significant, significant at 5% levegn%

NS, * =

bapi lity (LRT).
f probability
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weight was alsc comparable to that obtained in plots

kept weed~free throughout the crop growth period. Plots
weed-infested for 6 9155 and longer and those kept weed-
free for 9 WAS and less resulted in significantly lower
fruit weight than the maximum obtained in the trial.,
Howaver, the highest gain of 1.68 t/ha per week was
obtainad when the crop was kept weed-free for a furtherx
3 weeks beyend the first 6 WAS. At Samaru in the 1985
wet season, maximum fruit welght of 12.10 t/ha was |
obtained in plots kept wead-free throughout the crop
growth period. The plots weed-infested for 3 WAB and more
~and those kept weed-frece for 12 WAS .and less had '
significantly lower fruit weight than the maxinum
obtainad in the trial when plot was kept weed-free
throughout the growth period. The highest gaoin in fruit
welight of 0.70 t/ha per week was obtained when the crop .
was kopt weed-free heyond 12 WAS. Converscly, the

highest reduction in okra fruit weight of 1.95, 2.08 and

2.30 t/ha per waek in the 1984, 1985 dry and 1935 wet seasons

respectively were obtained when the crop was weed-infested

for a further 3 wacks beyond the first 3 WaAS. In these f 

life~cycle reduced okra fruit weight by 86 and 90 % during
the 1984 and 1985 dry seasons, respectively and 98% in the
1985 wet season compared with those of the crops kept -

weed~£free throughout thy growth period.

S

experiments, uncontrolled weed growth throughout the crop
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The interaction hetween nitrogen and period of
weed interfercnce was siqgnificant on fruit weight at
Kadawa in the 1984 dry s:ason (Table 29). Iliaximum weight
of okra fruits was obtained with the crop weced-infested
for 3 WAS and given 75 kg N/ha. Yicld of the plot kept
weed~ free until harvest and treated with 150 kg N/ha was
comparable. When kept wecd-free for 6 and 2 WAS and until
harvest, application of 150 kg N/ha resulted in significantly
higher fruit weight than no nitrogen while 75 kg N/ha was
only better than 0 kg N/ha when crop was kept wecd-free
throughout the growth period. Nitrogen at the rate of
75 kg/ha produced significantly higher fruit yield than
0 and 150 kg N/ha in plots weed-infested for 3 and 6 WAS.

Figures 3 to 5 show curves of predicted values of

okra fruit yield for varieties V35 and TAE-306 as affected
by period of weed interference. it Kadawa during the 1984
dry season, maximum fruit yields for varieties V35 and
THAE-38 were obtained when the crops werc kept weaed-free
through the growth period (fig. 3). If kept weed-free
initially, maximum yields in V35 and TAE-38 would be
obtained on plots kept weed-free for 69 and 95 days,
respectively. For 25 and 37 % reduction in the potential
okra fruit yields of varieties V35 and TAE-36, weed-free
periods of 15 to 69 days and 27 to 95 days respectively

were required.



Table 29

75

Interaction between nitrogen and paricod of weed

interference on frult weight of ckra at Kadawa in

1984 dry season.

Fruit weight {t /ha) —
Period of weed interference
0 75 150
- kg W/ha -
Weed-free for 3 WAS1 ; 0.55h2 0.82h 1,14h
Weed-free for 6 WAS 5.39%¢ 3.16ef 7.100d
Heed-free Sfor 9 WAS 1 4.54fg 5.77def 6.53cde
Weed-free for 12 WAS | 6.96¢cd 7.28c 7.28¢
Weed~-free until harvest 7.40¢ 5.30b 9.69%ab
Weed-infested for 3 WAS 7.33c 11.12a 5.80¢f
Weed - infested for 6 WAS 1.35h 3.69g 1.84h
Weed-infested for 9 WAS 1.37h 1.0th 1.22h
Viead-infestad for 12 WAS 0.82h 1.43h 0.973h
0.59h 1.76h 0.88&h

Weed—infested until harvest

SE (%)

1.224

1 Weeks after sowing

2 ideans followed by the same letter(s) within rows and column are
not significantly diffexent at 5% level of probability {(DMRT).
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Similarly, at the same site in 1985, maximum yields
of both varieties were obtained when the crops were kept
weed~ free throughout the growth period (Fig. 4}, Loss
in yield of 25% for V35 and TAE-38 occurred when the crops
ware infested by weeds from 23 to 97 days and 21 to 107
days after sowing, respectively.

At Samaru in 1985 wet scason, maximum ylelds of
both varieties were also cbtained on plots kept weed-free
throughout the growth period (Fig. 5) while 25% reduction
in yields of V35 and TAE~38 occurred on plots weed-infested
from 19 to 63 days and from 0 to 23 days after sowing,

raspectively.

4,1.7 Weed cover scorse and weed dry matter production

4.1.7.1 Weed cover score

Variety of okra did not have significant cffect
on weed cover in all the experiments (Tables 30 and 31).
However, at Kadawa in the 1985 dry season, nitrogen
application at 75 kg/ha raesulted in significantly higher
weed cover score than no nitrogen. |

Pericd of weed interference had significant effect
on weed cover at 6 and 2 WaS in all the experiments and
af 12 WAS at Samaru in 1985 wet season. Plots weed
infested for the first 3 WAS only had significantly lower
wead cover than the umaximuu obtained at each observation

while plots kept waad-free initially for 3 WAS were
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Table 30 Effects of variety, nitrogen and period of weed inter -
ference on weed cover score in okra at Kadawa in 1984

and 1985 dry s«<asons.

1
Wead cover score

at
Treatments 2—1 364 1985
6 WAS 9 1A 6 VAS S WA
Variety (V)
V35 6.41a° 5.53 5.63 5.66
TAE-38 6.85b 5.5 5.64 5.48
SE () u.093 0.131 0.113 0.103
NS ns IS NS
Hitrogen(kgdha)!N)
0 6.74 5.51 5.65 5.31
¢ 6.44 5,52 5.49 5.89b
150 6.71 5.59 5.76 5.52ab
SE (%) 0.114 0.162 0.142 0.134
NS R NS *
Period -of weed interference (P)
viced~free for 3 WAS 9.68b 10.00b 2.75a 8.64b
Weed~free for 6 WAS 3.25a 3.02a 2.71a 8.46b
Viead~free for 9 WAS -4 2.5%9a - 1.69%a
leed~-free for 12 WAS ~ - - =
VWeed=-free until harvest - - - -
Head~-infested for 3 'IAS 3.48a 2.52a 2.58a 1.87a
Vleed=-infested for 6 RS 10.0Ch 2.70a 10.00b 1.95a
Viead~-infested for 9 " AS - 10.000 - 9.53c
lced-infested for 12 '/AS - - - -
lleed-infested until harvest - - - -
SE (t) 0.203 0.222 0.331 0,236
* w * &
interactions
X NS NS NS NS
vxpP NS NS NS NS
LxP NS NS NS NS
Vxiixp NS NS NS NE

1 liced cover score wvas taken using a scal: of 0 to 10, where 0
represented no weed cover and 10 represcented campleted weed cower.

eaks after sowing.,

3 leans followed by the sae letter (s) wichin the sawe colum are not
significantly different at 5% level of probability (:=y),

4 ‘'Ireatmentm that had not b=en campletely applied at the tinre of cbservation.
5, * = Not significant, significant at 5% lewel of probability.
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Table 31 Effects of variety, nitrogen and period of weed
interference on weed cover score in okra at Samaru
ain 1985 wet season.

Weed cover acore1 at

Trzatments 6 WAS 9 IAS 12 WAS

Variety (V)

V35 5.28 4,90 4.80
TAE--38 5.20 $.12 4,66
SE (%) 0.201 0.283 0.133
Nitrogen 8(kg/ha) (N)
0 5.19 4.88 4.46
75 5.21 4.90 d.73
156 532 5.24 4.99
SE (1) 0.254 0.342 0.162
NS NS NS
Period of weed interfercnce (P)
Weed- free for 3 WAS 5.75&3 5.72ab 8.25¢
Weed-free for 6 WAS 3.73a 3.3%a 4.08b
Veed-free for 9 WAS 't 3.56a 2.42a
Weed-free for 12 WAS - 2.85ab
Weed-free until harvest - -
Weed infaested for 3 WAS 3.44a 3.17a 2.44a
Weed-infested for 6 WiS 7.86b 3.1%9 2.72ab
Weed-infested for 9 VWAS - 8.97c Z.89ab
Weed~infested for 12 UAS - - 9.14c
Vieed~infested until harvest .-
SE (%) 0.296 0.590 0.423
* * *
Interactions
VxN NS 1S NS
VxP NS NS NS
MxP NS s NS
VxNxP NS NS NS

1 VWeed cover soore was taken uwsing a scale of 0 to 10, where 0 represented mo
weed cover ard 10 represented complete weed cover.

Woeks after sowing.
lears followed by the same letter (s) within the same column and treatment
are rot significantly different at 5% level of probability (DMRT).

Treatments that had rot been completely applied at the time of observation.
NG, * = Mot significant, significant at 5% level of probakility.

W

™
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L-'comparablé.in.1984 dry season and at 12 ﬁns in 1985I§et
'T season. At Kadawa, plots weed-infested for 6 WiS had
comparable weed scores to those kept waed-free Zor 3 WiAS
qjaonly at 6 WAS, while they had lower scores at 9 WAS. At
12 WAS, in 1985 wet scason at Samaru, plots waad--infested
for 12 WAS and those kept weed-free for 3 and € WAS had

. significantly higher weed cover than those kept weed-free

fqr 8, 9 and 12 WaS and those infested for 3, é and S WAQS.

.4.1.7.2 ﬁeed dry mattcr.production
| At Kadawa in 1984, harvested weed samples were
mixed up and no reliable results could be obtained. |
- At Kadawa and Samaru 1in 1385 dry and wet secasons respectively,
variety of okra did not have significant effect on dry
matter production of various categories of weods (Tables
32 and 33). Broadlceaved and total weed dry matter production
were significantly increased by nitrogen levels in 1985 |
wet season (Table 33). Application of 150 kg ¥/ha resultedh
in significantly higher breadlcaved and total weed dry
matter than 0 and 75 kg W/ha which had similar wmiues.

Period of weed intarference significantly affected
dry matter production of various categories of weeds., In
~both seasons, plots weed-infested for 6 WiAS and more |
and those kept weed-free for 3 and 6 WAS only resulted
in significantly higher grass weed dry matter than the least

obtained on those kept weed~free until harvest. At Kadawa



Table 32 Effects of variety, nitrogen and period of weed

£3

interference on cummulative weed dry matter production
in okra at Kadawa in 1985 dry season.

Weed dry matter f{t,ha)
Treatments Grasses Broad-- Sedges 'Total
laaved
weads
Variety (V)
V35 1.16 1.21 0.81 3.20
TAE- 38 1.13 1.13 0.94 3.20
82 (1) 0.081 6.050 0.074 0.215
HS o NS NS
Hitregen {kg/ha) (N)
0 1.06 1.03 0.76 2.85
75 1.16 1.29 0.98 3.43
150 1.21 1.20 0.89 3.30
SE (t) 0.099 0,073 0.09%1 0.236
NS NG NS s
Period of weed interfearence(P)
Hoed-free for 3 WAS' 1.52bc® 1.54bcd 1.48dc  4.53c
ead-free for © WAS 1.48bc T.64ed 1.71de 4.83c
Weed-free for S WAS 1.63c 1.52¢d 1.2%cd 4.54c¢
Weed-free for 12 WAS 1.08ahb 1.06ab 0.95bc 3.09b
eed~free until harvest G,72a 0.55a 0,45a 1.73a
Vleed-infested for 3 WA3 0.60a 0.63a 0.60ab 1.83a
Jeed-infested for 6 VAS 1.34be 0.%0a 0.35%a 0.60ab
Vieed~infested for 9 WAS 1.30bc 1.490¢ 0.31a 3.10b
Vead-infested for 1Z WAS 1> 1.56be 1.62¢d 1.57de 4.75¢
Head~infested until harvest 1.62¢ 2.064 1.44de 5.12¢
SE (t)g 0.145% 0.155 0.120 0.424%
Interactions * * * *
Vil NS NS NG NS
Vzp N& NS s NS
xo NS NS NS NS
VxIxF NS IS s

1 Tleeks after sowing.

2 ltpans followed by the sawe letter (s) within the sase colunm ard treatment

are not significantly different at 3% level of probability (D).

348, * =

Not significant, significant at 5% k=l of probability.



Table 33 Effects of variety, nitrogen and period of weed
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interference on cummulative weed dry matter production
in okra at Samaru in 1985 wet season.

Weed dry matter (t/ha)

Treatment
Grasses Broad- Total
lecaved weeds
Variety (V)
V35 1.57 2.42 3.99
TAE-38 1.81 2.24 4.05
SE (%) 0.092 0.075 0.167
NS NS NS
Nitrogen (kg/ha) (N)
0 152 2.22a! 3.74a
75 1.61 2.16ail 3.77a
150 1.93 2.62b 4.55b
SE (%) 0.113 0.0912 0.204
NS * *
Pw
Period of weed interfcrence (P)
lleed—-free for 3 WAS 1.70bc 2.300c 4.00bc
Wead-frec ffor 6 WAS' 1.68bc 2.20abc 3.t86abc
Weed -free for 9 WAS 1.25ab 1.92abc 3.17ab
Weed—~free for 12 4AS 1.24ab 1.80ab 3.04a
eed -free until harvest 1.12a 1.72ab 2.84a
Weed~infested for 3 VAS 1.2%ab 1.60a 2.89%a
Weed-infested for 6 WAS 1.64bc 2.14abc 3.78abc
weaed-infested for 9 WAS 1.92c¢ 2.57¢ 4.49c
Veed--infested for 12 WAS 2,464 3.47d 5.934
Weed-infested until harvest 2.59d 3.50d 6.15d
SE (%) 0.146 0.214 0.360
* * *
Interactions
VxN NS NS NS
VxP NS NS NS
MNxP NS NS NG
VXNxP NS NS NS

1 Means followed by the sane letter (s) within the same column and treatnent ar.
rot significantly different at 5% level of probability (DMRT)

2 wveeks after sowing.
NS, * = lot significant, significant at 5% level of probahility
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in 1985 dry scason. plots kept wecd-free for 9 WAS also
had higher grass dry matter than the least obtained. In
both trials, higher broadleaved weed dry matter production
were obtained in plots weed-infested for ¢ WAS and more
and thcese kept weed-free for 6 and 9 WAS also resulted in
higher broadleaved weaed dry matter than the least obtained.
There was no sedge weed infestation at Samaru in
1985 wet season. At Kadawa in 1985 dry season, plots
kept weed-free for 12 WiaS and less and those weed-infested
for 12 WAS and until harvest produced higher scedge dry
matter than those kept wced-free until harvest. Weed-
infestation for 9 WAS and longer and weed-free period for
3 WAS only resulted in significantly higher total weed dry
matter production than the least obtained in plots kept
weed-free until harvest in both trials. 1In 1985 dry
season, total weed dry matter production were alsc higher
in plots kept weed-free for 12 WaS and less compared with
those kept weed-free throughout the growth period.
4.1.8 Relationship betweon various parameters and fruit

iclds Of okra in the weed interference studies at
adawa and Samaru

Okra fruit yield was positively correlated with crop
vigour score at 12 WiS, plant height and shoot dry matter
at harvest and fruit number per square mctre in all the
experiments at 1% level of probability (Tablc 34). In
addition, fruit yield at harvest was negatively correlated
with weed cower score at 9 WAS and number of days to 50%
flowering in all the trials and total weed wcight at Samaru

in 1985 wet season only.
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Table 34 Relationship between various parameters and fruit
yield of okra in the weed i

Kadawa and Samaru.

nterfercnce studies at

Parameters k r_value
Kadawa Samaru
1984 1485 1985

Crop vigour score at 12 WAS 0.805%% . 0.,839%%* 0.792#%%
Weed ocover score at 9 WAS -0.607** -0, 657%¥ T L302%*
Plant height at harvest 0.767%* 0.653%* 0.329%%
Shoot dry matter at harvest 0.629*%% 0.613%% 0.585%%
Nunber of days to 50% flowering -0.489%* - «0.335%* -0 ,355%*
Fruit number/m* 0.967%* - 0.878%% 0.692%*

Total weed weight .

r

~0.114N8S

=0.394%%*

Valuas above 0.254(**) are significant at 1% level.,

NS = not significant
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4.2 Effects of Variety and Weed Control Wreatments
on Weeds, Growth and Yield of Okra

The effects of variety and weed control trezatments
on weeds are shown in Tables 35 t0 38, whiie the effects

on growth and yield of okra are shown in Tables 39 to 69.

4.2.1 Weed cover score

Weed cover score at 9 WAS was only significantly
affected by variety of okra at Samaru in 1985 wet season.
Highexr score was obtained under variety TAE-3& than V35,
However, in all the experiments, weed ocontrol treatments
significantly affected weed cover {Tables 36 to 338). At
Kadawa in 1984 dry season, all the herbicide treatments
resulted in significantly . lower weed score at 6§ WAS than
the untreated check but higher than the hoe-weedad control.
At the same location in 1985, mixtures of metolachlor with
terbutryne and prometryne, and pendimethalin with
terbutryne and prometryne, each at 2.0 + 1,0 £fb 1.0 + 0.5
kg a.i./ha had weed scores at 6 WAS that were comparable
with the hoe-weeded control. At 9 WAS, all the herbicide
treatments followed by supplementary hoe-weeding at 6 WAS
except pendimethalin plus terbutryne gave weed scores that
were comparable to the hoe-weeded control,

At Samaru in 1984 wet season, all the herbicide
treatments resulted in significantly lower wzed scores at

6 and 9 WAS than the untreated check (Table 37}).



All mixtures followed by supplementary herbicide
.application resulted in comparable weed scoregs at ¢ WAS

to the hoe- weeded control, These herbicides treatments
irregpective of pre—emergence ratss were significantly

16war ih“scores than thejr mixtures at 2,0 + 1.0 kg 2.1i./ha
alone. At 9 WAS, all the herblicide mixtures followed by
supplementary hoe-weeding had comparable weed scores to the |
hoe-weeded control. Mixtures of metolachlor with terbutryné
and metolachlor plus prometryne, each at 2.0 + 1.0 kg a.i./ha
followed by 1.0 + 0.5 kg a.l./ha also had weed scorcs
comparable to the hoe-wesded control. 1In addition, the
harbicide treatments indicated had significantly lower scores
than thelr corresponding pre--emergence treatments alone., -

- .-In 1985 wet season, all the herbicide treatments f:w

rasulted in lower weed soores at 6 WAS compared with the |
.suntreated chack (Table 38). The lowest waed score was also
comparable to the remaining metolachlor-based treatments and
pendinethaliin plus terbutryne at 1.0 + 0.5 followed by

1.0 + 0.5 kg a.i./ha. At S WAS, only the high rates of
herbicide mixtures followed by supplementary hoe-weeding at

6 WAS resulted in weed scores that were comparable to the

hoe-weeded control.
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4.2.2 Weed dry matter production

Variety of okra had non-significant effect on weed
dry matter.

Weed dry matter production in okra was significantly
affected by weed control treatments in all the trials.

At Kadawa in 1984 dry season, all other herbicide

treatments except diphenanid plus prometryne at 1.0 - 0.5

kg a.i./ha and alachlor plus prometryne at 2.0 ~ 1.0 kg
a.i./ha resulted in comparable weed dry matter at 6 i/AS

to the hoe—weeded control (Table 35). In 1985 dry season,
mixtures of metolachlor with terbutryne and pendimethalin

at 2,0 + 1,0 and 1.0 + 0.5 kg a.i./ha respectively. =ach
followed by 1.0 + 0.5 kg a.i./ha resultad in significantly
lower weed dry matter production than the maximum obtained in
the trial (Table 36).

At Samaru in 1984 wet season, mixtures of pendimethalin
with terbutryne and prometryne and metolachlor plus
terbutryne, cach at 2.0 + 1.0 kg a.i./ha as well as
pendimethalin plus terbutryne at 1.0 + 0.5 kg a.i./ha,
all followed by the herbicide applied post-emergence at 1.0 +
0.5 kg a.i. /ha and all the trcatments of metolachlor rlus
prometryne resulted in significantly lower weed dry matter
production at 6 WAS than the untreated control but similar
to the hoe-weeded check (Table 37). At the same location
in 1985 wet season, all the treatments of metolachlor plus

terbutryne at 2.0 + 1.0 kg a.i./ha, metolachlor plus



Table 35: Effects of variety and weed control treatments on
weed cover and weed dry matter production in okra
at Kadawa in 1984 dry season.

Weed ?over Weed dry

Treatments score 2 matter
at 6 WAS at & WAS

{t /ha)

Varietg

V35 Sedd 1.44

TAE-38 5.75 1.58

SE (%) 0.231 0.134

N NS NS
Weed control Rate

(kg a.i/ha)
e 3

iMetolachlor+terbutryne 1.0+0.5 5.05b 1.74a-d
lietolachlor+terbutryne 2.0+1.0 5.15b 0.98ab
Metolachlor+prometryne 1.0+0.5 5.68b 0.84a
Hetolachlor+prometryne 2.0+1.0 5.42b 1.36a-d
Diphenamid +terbutryne 1.0-0.5 6.02b 1.51a-d
Diphenamid+terbutryne 2.0+1.0 ¢.48b 1.05ab
Diphenamid+prometryne 1.0+0.5 G.45b 2.04cd
Diphenamid+prometryne 2.0+1.0 5.22b 1.07ab
Pendimethalin+terbutryne 1.0+0.5 5.97b 1.08ab
Pendimethalin+terbutryne 2.0+1.0 7.00b 1.93a-d
Pendimethalin+prometryne 1.0+0.5 5.27b 1.01ab
Pendimethalin+prometryne 2.0+1.0 5.08b 1.41a~-d
Alachlor+terbutryne 1.0+0.5 6.30b 1.10a-c
Alachlor+terbutryne 2.0+41.0 5.72b 1.84a-d
Alachlor+prometryne 1.0+0.5 6.17b 1.05ab
Alachlor+prometryne 2,.0+1.0 5.63b 2.49d
leeded check at 3, 6&2 WAS - 1.07a 0.67a
Untreated control - 10.00¢ 2.23bcd
SE (%) 0.700 0.381

* *
Interaction
Varietyx xwed control NS NS

< Al the herbicide treated plots were syuppleamentarily weeded at 6 WAS.

1 Weed cover score was taken using a scale of 0 to 10, where 0 represented no
weod cover and 10 represented completed weed cover.

2 Veeks after sowing. '

3 Mears followed by the same letter(s) within the samc¢ column and treatment
are rot significantly different at 5% level of probability (DMKT)

NS, * = Not significant, significant at 5% level of probakility (DMKT)
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Table 36 Effects of varicty and weed control treatments on weed covexr and
: -weed dry matber production in okra at Kadowa in 1985 dry season.

1

Weed Cover Score  at  Weed dry
e : _ . matter at
Treatments . =~ SR R - 7\ 9 WAS harvest.
e o : : (t/hal)
V35 4.34 6.28 3,29
TAE-38 4.31 6.48 3.59
SE (%) 0.143 0.164 0.223
L NS NS NS
Wes l control C Rate
itetolachlorrterbutryne  2.041.0 5,776 9.67g 3.21ab
I . 2.0+1.0€b 1.010.5  2.30ab 4.23b 2.31a
O  2.0+1.0fb SHAP 4.37a- g 2.52a 4.73b
" : 1.010.5fb 1.040.5 3.7Zcde 7.92def 2.77ab
Matolachlor+prametryne 2.741,0 4.93fg 9.53fg 2.7%ab
n 2.0+1.0fb 1.040.5 2.50abc 4.37b 33.91ab
M 2,041.0fb SHW 3.30bad  2.30a 3.09
B LI 1.540.56b 1.040.5  4.17d=f 7.93def 2.8%h
Pendirethalinvterbutryne  2.0+1,0 7.3% 10.00g 3.2%ab
" ., 2.0+1.0fb 1.040.5 3.12ad 6.80cd 4.06ak
" 7 2.0+1.0fb s 5.374g 4.08b 3.86ab
W 1,040.5Fb 1.040.5  3,800% 7.28e 2,24a
Penclimethalin+terbutryne 2.041.0 5.30fqg 9.58fg 3.8ab '
LA 2.0+41,0fb 1.040.5 2.48%bc 5.43 be 4.13ab
" 2,00.0fb SH4 3.50cde  2.63a 4.670
“© o  1.040.5fb 1.0+0.5 4.23def &.68efy 3.61ab
Weeded check at 3,689 WAS - 1.87 1.83a 3,534l
Untreatad control - 10.00qg 10.00) 4. 14ao
E (&) Lo L O 6.434 0.491 0.660
Intevaction B : . E
Varistv x wead oontrol HS NS NS

T Heed cover score was taken uvsing a scale of ¢ to 10, where O representad
v ne weed oover and 10 represented complete weed oover,

2 TWeeks after sowing.

Mwans followed by the same letter {s) within the samc colum and treatment are
ot significantly different at 5% level of probability (DHRT;. :

4 Yollowed by s post-emargence application of herbicide at 3 WAS.
5 Supplementarily hoe-woeded at 6 WAS, .
NS, * = Not significant, significant at 5% lewel of probability.
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Table 37 Effects of variety ard weed control treatrents on weed cover ard
wead dry matter production in okra at Samaru in 1984 wet season.

e -

. . 1 Weed Jdey
Treatments Wiead ;nvar score _at matter ac
' 6 WAS” 9 WAS 6WAS {t/hal
Variety
V35 3.8 4.67 0.89
TR~ 38 3.94 4.30 0.78
58 (&) 0.171 0.%7 0.08
NS NB NG
W eed control Ravtus
kg a.i/ba)
detolachlor +terbutryne 2.0+1.0 4.83ef°  7.251 1.07bc
" 2.041.066%1.040.5  1.00a 2.25a-d  0.20a
. 2.0+1.0fb SH® 4,504t 2 .00abc 1.21cd
" 1.040.5£b 1.0+40.5 2 .N0abe 3,33b~f 0.6%zbc
~ Hatolachlor+prometryne 2.041.0 2.67abc 4.17ef 0,38ab
" 2.041.0fb 1.0+0,5 0.%2a 2.17abe 0. d4abc
» 2.9+1.0fp 8t 3.5803c 1.75ab 0.6lake
b 1.040.5fb 1.0+0.5 1. 92abe 3.67c—g 0.44abc
Perdimsthalin+terbutryne  2.0+1,0 6.00fg 7.674 1.09bc
" 2.041.0fb 1.042.5 3.06c43 3.92d44q .55k
e 2,041,0fb SHEW 6.33q 2.50ae 1.06kc
. " 1.0+0 ,5fb 1.0+0.,5 3.,25¢8 2.58 0.%%c
Pendimethalin+promet rync 2.0+1,0% 5.17%q 6.568ni 1.20ad
" 2.041,0fb 1.,0+0.5 2.67hc 3.92d-y 10.55abe?
" 2.041,0fb SHY 6.1750b 2.33a~d 1.20cd
L, 1.0+0.5fb 1.040,5  3.50cxe 5,33gh 0.3%ak
tieedad chedk at 3,6&9 TAS an 2.50abhe 1.5Ba ¢.18a
Untreated control - 9.67h 9.927 2.66d
SE () 0.523 0.51 g.232
”* * 4
Interaction
Variety x weed control NS NS NS

1 Vead cover score was taken using a scale of (¢ to 10, uhere 0 represented

o weed cover and 10 represented completed weed cowar.,

3 heans followxd by the same letter (s} within the same colum amd treatient

are not significantly different at 5% lewel of probability (DMRT).

"4 TFollowed by post-emergenoe application of herbicide at 3 WAS.

5 Supplementarily hoe-woaded at 6 WAS.
NS, ¥ = Not significont, significant ot 5% level of probakility.
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- Table 38 Effects of variety and weed control treatments on weed cover and
' weed dry matter production in okra at Samaru in 1985 wet season.

Treatments Heed cover scorm ! at Weed dry
S = mattor 4t
5 WAS® $ WAS harvest
{t/ha)
!
Varisty
V35 3,27 5. 300 1.82
TAE-38 3.27 6.012 1.91
SE{t) 0.134 0.244% 0.0N
RS * NS
weed control Rata (kg a.i/ha)
retolachlor+terbutryne 2.0+1.0 2.42ab 6.08bc 1.26a
" 2.0+1.ofbd‘l 0+0.5 2,08 6,42bc 1.58sb
- 2.0+1.0£b SHP 2.58bc  2.1%a 1.53ab
hd 1.0+0.5fb 1.0+0.5 2.33b 5.67b 1. 80akc
Metolachlor+prometryne 2.0+1.0 2. 7524 6.50bc 1.78bc
" 2.0+1,0fb 1,0+¢.5 2,33ab 5,92b 1.66abc
e 2.0+1,0fbh SHW 2.75ad 2.08a 1.b642b
L 1.0+0.5fb 1.0+0.5 2.0 5.9k 1.70abc
Perdimethalin+terbutryme 2.0+1.0 3.50bad 8.50cd 2,21bc
" 2.06+1.0fb 1,040,5 3.58bad 8.58cd 2.21bc
_" 2.0+1,0fb 5B 3.92cd 2.50a 2.56c
" 1.0+0.5fb 1.0+0.2  3.082-d 5. 17bcd 1.48ab
Pendimethalimterbutryne 2.0+41.0 3.50bad 6.00b 2.24c
o 2,041,040 1.0+0.5 2.75a~d 6.92hc 2.27bc
" 2.0+1.0fh SHY 4.004 2.92a 1.9%abo
" 1.040.5fb 1,0+40.5 3,831 6.75kc 1.78abc
Vicaded check at 3,6&5 WAS - 3.58bcd 12.67a 2.38hc
Untreated control - 7.75%: 10.00d 2.10zbc
5E {2) 0.393 0.711 0.264
* * &
Intoraction
Vaity x weed control NS NS NS

1  Weed cover score taken wsing a scale of 0 to 10, wier: 0 represented no woexi

HWaeks after sowing

i Followad by post-emergeno:

5 Supplamontarily hoe-weeded at 6 WAS.
5 , * = Mot significamt:, significant at 5% level of probability.

cower amd g0 10 represent:d conplete wead cover.

Means followed by the same letter {s) within the samw column or treatment
- are mot sigmificantly different at 5% level of probability (DMRL}.

herbicide application at 3 WAS.
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prometryne at 2.6 + 1.0 kg a.i./ha followed by supplementary
hoe~woeading and pendimethalin plus terbutryne at 1.0 + 0.5
followed by 1.0 + 0.5 kg a.i./ha resulted in lower weed dry
matter production than the highest obtained with pendimethalin

plus terbutryne at 2.0 + 1.0 kg a.i./ha fb SHW (Table 38).

4,2.3 Crow stand count

Variety of okra only differed significantly in per
cent stand count at harvest at Kadawa in 1984 dry scason
and at Samaru in 1985 wet season (Tables 39, 40 and 41).
.'.At Kadawa, variety V35 had significantly higher per cent
stand count than TAE--38 while at Samaru variety TAE-38 was
higher.
| The weed control treatments had significant cffect
on per cent stand count of okra plants at harvest at Kadawa
and Samaru in 1984 dry and wet geasons, respectively
(Table 3% and 41). At Kadawa in 1984 dry season; all
the herbicide treatments excopt pendimethalin plus
prometryne at 1.0 + 0.5 kg a.i./ha resulted in significantly
lower stand count compared wlth hoe-weeded and untreated
controls. The least counts ware obtained with mizturas
of clachlor with terbutryne and prometryne and pendimethalin
plus terbutryne, all at 2.0 + 1.0 kg a.i./ha. Awong the
herbicide treatments, mixtures of terbutryne with metolachlor
and diphenamid at 2.0 + 1.0 Xg and 1.0 + 0.5 kg a.i./ha

raspaectively, pendimethalin plus prometryne at 2.0 + 1.0



95

Table 39 Effects of varicty and weed control treatments on per
cent stand count at harvest of okra at Kadawa in 1984

dry season.

Treatments Per cent stand count

at harvest
Variety
v35 73.26a"
TAE-38 51.86b
SE (%) 2.578
Weed control' Rate :

(kg a.i./haij

Metolachlor+terbutryne 1:0%#0.5 59.49cde
“etolachlor+terbutryne 2.0+1.0 76.77bcd
Metolachlor +prometryne 1.0+0.5 42 ,14de
Metolachlor+prometryne 2.0+1,0 60, 34cde
Diphenamid+terbutryne 1.0+0.5 69.41bc
Diphenamid+terbutryne 2.0+1.0 47.10cde
Diphenamid+prometryne 1.0+0.5 68.57bc
Diphenamid+prometryn: 2,0+1.,0 58, 65cde
Pendimethalin+terbutryne 1.0+0.5 54.54cde
Pendimethalintterbutryne 2.0+1.0 38.03e
Pendimethalin+prometryne 1.0+0.5 91.72ab
Pendimethalin+prometrvne 2,0+1,0 7C.25bc
Alachlor+terbutryne 1.0+0.5 70.25bc
Alachlor+terbutryne 2.0+1.0 40.51e
Alachlor+prometryne 1.0+0.5 49.58cde
Alachlor+prometryne 2,0+1.0 38.03e
Weedsd check at 3, 6 & 9 WAS® - 100.00a
Untreated control - 100.00a
SE (t) 7.784
Interaction
Variety x weed control NS

+ All the herbicide treated plots were supplementarily weeded

6 WAS,

at

1 HMeans followed by the same letter (s) within the same column or
treatment are not significantly different at 5% level of

probability (DMRT),
2 Weeks after sowing

NS, * = Not significant, significant at 5% level of probability.



Tapble 40 Effects of varioety and weed control traatments on per
cent stand count at harvest of okra at Xadawa in 1985

dyy season.

—

Per cent stay’

Treatments
count at harve.
Variety
V3as 87.20
TAR-~38 86,40
SE ) 1.650
N5
Weed control Rate
(kg a,i./ha)
Metolachlor+terbutryne 2,041,0 B4.14d
o 2.0+1.0£b' 1.040.5 75,85
" 2.0+1.0£fb SHi? 92,50
" 1.0+0,5fb 1.0+0.5 81.65
Metolachlor+prometryne 2.0%1.,0 30.85
" 2,0+1.0£fb 1.0+0.5 95,85
o 2,0+1.0fb SHW 84,15
b 1.0+0,5%%b 1.0Q+0.5 86.65
Pendimethalin+terbutryne 2,0+1.0 86, 65
" 2,6+1,0fb 1.0+0.5 90.00
" 2,0+10fb SHA 87.50
" 1.0+0.5fb 1.0+0.5 88,35
Pendimethalin+promatryne 2.0+1.0 87.50
" | 2,0+1,06b 1.040.5 80, 85
W 2.0+1,0fL SHENW 87.50
" 1.0+0,5fb 1.0+0.5 86,65
Weeded check at 3, 6 & 9 WAS3 - 95,85
Untreated contrcol - 80.060
SE (&) 4, 900
NS
Interaction
Variety x weed control NS

Followed by post-cmergence herbicide application at 3 WAS,

Supplementarilily hoe-weaded at 6 WAS

Weeks after sowing
NS = not significant



97

Table 41 Effects of variety and weed control treatments oOn
percent stand count at harvest of okra at Samaru in
1984 and 1985 wet seasons.

Per cent stand count
at harvest

Treatments
1984 1985
Varicty .
V35 o . - | 77.00 80.85b
TAE--48 76.20 87.20a
SE (&) 2.200 2.202
. VWeed control Rate us *
(kg_a.l/ha)
Meto lachlor sterbutryne 2.0+1.0 91.11abe’  79.15
o " 2.0+1.066%1.0+0.5 91.11abc  66.65
L. 2.0+1.0£b SHI® 3$6.77ab 8. 35
| S 1.0+0.5fb 1.0+0.5 95.37a 80.00
Hetolachlor+prometryne 2.0+1.0 - B85.49%9abc 83.35
- e W | 2,041.0fb 1.040.5 75,00bcd  80.00
. | 2.0+1.0fb SHW 92.76abc 86. 65
- 1.040.5fb 1.0+0.5 91.93abc 80.00
Pendimethalintterbutryne 2,0+1,0 €1.43cd 86. 65
n 2.0+1.0fb 1.0+0.5 §&7.91bed 80. 85
. 2.0+1.0fb SHW 86.27cde 86. 65
. 1.0+0.5fb 1,040.5 83.85bcd 80.00
Pendimethalin+terbutryne 2.0+1.0 - 78.24de 99,15
L. 2.0+1.0fb 1.0+0.5 75,82ef 85. 85
" 2,0+1.0fb SHW 67.74f 98. 35
. 1.040,5¢fb 1.0+40.5 &7.60abc 77.50
Wecded check at 3,689 Was? - 100,00a 93. 35
Untreated control - 94, 35abe B1.65
SBE (t) | 6.169 6.387
e e * NS
Intaraction :
Variaty x weed control ‘ NS NE

1 Means followed by the same letter (s) within the same column or
treatment are not significantly different at 3% level of
probability (DMRT}

Followed by post-emergence application at 3 WaS.
Supplementarily hoe-weeded at 6 WAS.

Weeks after sowing.
S, * = Not significant, significant at 5% level of probability.

L

oA
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kg a.i./ha and alachlor nlus terbutryne at 1.0 + 0.5

kg a. i./ha had comparabis per cent stand count to the
highest obtained with pendimethalin plus prometryne at 1.0
+ 0.5 kg a.i./ha. Significant depression in stand count
was caused by the high rate of alachler plus terbutxiyne
ccmpared with the low rate.

At Samarw in 1984 wet season, all treatments of
pendimethalin plus terbutryne, pendimethalin plus prometryne
at 2.0 + 1.0 kg a.i./ha, either alone, followed by half
the rate 3 weeks later or supplementary hoe-weeding 6 weeks
later and metolachlor plus prometryne at 2.0 + 1.0 followed
by 1.0 + 0.5 kg a.il./ha resulted in significantly lower
stand count compared with the hoe-weeded and untreated
controls {(Table 41). Treatwments oontaining pre-emergence
application of proimetryne with pendiwethalin at 1.0 + 2.0
kg a. i./ha had significantly lower stand counis cowmpared
with the corresponding treatments of mixture of metolachlor

with prometryne.

4.2,.4 Crop vigour score

28 shown in tables 42 and 43, variety V35 was
apparently more vigorous than TAE~38 at 6 WAS at Kadawa in
1984 dry season and at Samaru in 1984 wet season.

The weed ocontrol treatments had significant affect
6n crop vigour score at 6 and 9 WAS in all the treatments
(Tables 42 to 45). At 6 WAS, none of the herbicid

treatments regulted in crop vigour socore comparable to the
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Takle 42 Effects of variety and weed control treatments on
vigour score and plant height of okra at Kadawa in 1984

dxry season.

- : _ Zrop ¥igour Plant .
Treatments : : score height (cm);

- ' e : at harwest

6 WASS 9 WAS

Varietyl(, | |
vi5 R . 5,72 4,69 70.80
TAE=-38 S ' 5.685 5.26 76.30
SE (#) - 0.190 0.276 2.970

| | . ' MG NS NS

.- Weed control ' Rate : - :
© (kg _a.i ha)

Metolachlor +terbutryne 1.0+40.5 6.20bc> 4.52b  81.10abc
Metolachlor+terbutryne 2,041,0 6.48bc 5.53ab 69.00bc
Metolachlor+prometryne 1.0+0.5 5.30be 5.13b 69.90bc
Metolachlor +prometryne 2,0+1.,0 6.83bc 6.18ab 78.60abc
Diphenamid+terbutryne 1.040.5 6.38bc  4,18b 82 .80c
Diphenamid+terbutryne S 2.0+1,0 4.82¢ 4.83b 65 .30be
Diphenamid+prometryne ) 1.0+40.5 4.68c 4.05b 71.10bc
Diphenanid+pronetryne 2.0+1.0 6.18bc 5.58ab 71.50ke
Eendimethalin+terbutryne 1.6+0.,5 4.57¢ 4.58b 62.50bc
Pandimethalin+terbutryne 2.0+1.0 4.73¢c 4.08b 62.40¢C
Pendimethalin+prometryne 1.0+0.5 6.88b 5.43ab  75.00kc
Pendimethalin+prometxyne 2.0+1,0 5.83bc 5.95ab 94.80abe
Alachlor+terbutryne - 1.0+0,5 5.85bc 5.60ab 83.50abc
Alachlor+terbutryne _ 2.90+1.0 5.22hbe 4.42b 72.90bo
Alachlor+prometryne 2.0+1.0 5 b 5.83ab 72 . 40bo
Alachlor+prometryne 2.0+1.0 5.E3he 5.U8b 86.60akc
Weeaded check at 3,64&4% Wal - . 9.1%7a 8.03a 108.80a
Untrecated control - 1.98d 0.4%c 34.904
SE (%) S T _ * *
Interaction _ S , o S
Variety x weed control | WS NS NS

x

+ Al) the herbicide treated plots were sypplementarily weeded at 6 WAS.

1 Crop vigour score taken using a scale of 0 to 10 whore Q mpresented ceail
plant and 10 represented vigorous plant, g

2 Weeks after sowing.

3 Means followoed by the same letter (s} within the same colum and treatoend
are not significantly different at 5% level of prchability (DMRI).

NS , * = Not significant, significant at 5% lewvel of probability.
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Table 43 Effects of variety and weed control treatments on

vigour scorcs of okra at Kadawa in 1985 dry season,

Treatments Crop vigour score1 at
6 WAS2 9 WAS

Variety

V35 4.09a° 3.26

TAE-38 3.53b 3.1

SE (%) 0.127 0.126

* *

Weed control Rate
(kg a.i/ha)

Metolachlor+terbutryne 2.0+1.0 4.13bcd 2.20def
2.0+1.0£b41.0+0.5 2.28g 2.474d
2.0+10fb SHW® 4.43bc 6.17b

. 1.0+0.5fb 1.0+0.5 3.00d-g 1.45ef

Metolachlor+prometryne 2.0+1.0 4.03b-e 2.474
2.0#1.0fb 1.0+0.5 4£.07bcd 2.48c
2.0+1,0fb SHW 5.13b 6.07b
1.0+0.5fb 1.0+0.5 3.42c~g 2.42de

Pendimethalintterbutryne 2.0+1.0 3.58¢c-£ 1.38ef
2.0+1.0fb 1.0+0.5 2.75efg 1.80def
2.0+1,0fb SHW 3.47¢~g 4,28c
1.0+0.5¢fb 1.0+0,5 2.87d-g 1.80def

Pendimethalin+prometryne 2.0+1.0 3.95b-e 2.373<
2.0+0.5fb 1.0+0.5 2.55fg 1.28¢f
2.0+1.0fb SHW 4.67bc 5.78b
1.0+0.5fb 1.0+0.5 3.97b-e 1.80def

Weeded check at 3,6&9 WAS - 7.53a 7.80a

Untreated control 2.687f€g 1.00f

3E (%) 0.382 0.381

fntergg;ion

Variety x weed control

NS

No

1 Coop vigowr score taken wsing a sacle of 0 to 10, where 0 represented dead
plant and 10 represented vigorous crop.

w N

Veeks after sowing.

leans followed by the same letter (s) within the sawe column or ytreatment are
ot significantly different at 5% level of probability [OURT).

4 PFollowed by post-emergence herhicide application at 4 3 WAS.
5 Supplementarily hoe-weeded at 6 WAS.
NS, * = Not significant, significant 5% level of probability.
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hoe-weeded control at Kadawa in 1984 and 1985 dry seasons ‘¢i*ﬁ%
| e
(Tables 42 and 43). However, crop treated with herbicides Q%
i CL 77,
had higher vigowr scores than the untreated control in 1984 i%}ﬁ
‘ . 7,
é‘ .
while mixtures of metolachlor with terbutryne and prometryne {%
¢

each at 2.0 + 1.0 kg a.i./ha, pendimethalin plus prometryne
at 2.0 + 1.0 kg a.i./ha and 1.0 + 0.5 followed by 1.0 + 0.5
kg a.i./ha were higher in 1985 at the same location. At 9
WAS, crop treated with mixtures of metolachlor with
terbutryne and prometryne and diphenamid plus prometryne
each at 2.0 + 1,0 kg a.i./ha, pendimethalin plus prometryne
at both rates and alachlor with terbutryne and prometryne,?
each at 1.0 + 0.5 kg a.i./ha had vigour scores that were
comparable to that of the hoe-weeded control in 1984 dry
scason {Table 42). However, at the same location in 1985
dry season, none of the herbicide treatments had comparable

crop vigour score to the hoe-weeded ocontrol at 9 WAS (Table 43).

At Samart din 1984 wet season, crop vigour scoré with
all treatments containing metolachlor plus terbutryne at
2,0 + 1.0 kg a.i./ha and those of metolachlor plus
promatryne did not differ significantly from that of the
hoe-weeded ‘control at 6 WAS (Table 44). Similarly, at the
same location in 1985, okra vigour score at 6 WAS on
all the plots with supplementary hoe-weeding amd those
sprayaed pre-emergence with metolachlor-based mixtures as
well as pendimethalin plus prometryne at 2.0 + 1.0 kg a.i./ha

were comparable to those of the hoe-weeded control alone
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Tabla 44 Efﬁed:s of variety and weed ocontrol treatments on vigptr scores

Treatments

1

Crop vigour score at

6 was® 9 WAS

Variety

vis 3.00a> 3,29

TAE--38 2.44b 3.05

SE () 0.170 0.194

Weed control Rate * *

(kg a.d/ha)

Metolachlor+terbutryne 2.0+1.0 4.83ab 4.33bcd
. 2.0+1.08b% 0+0.5 4.50ab 5.00abc
> 2.0+1.0€b SHA? 4,75ab 6.42a

| » 1.0+0.5fb 1.0+0.5 3.17bc 3.33¢c-f

Metolachlor+prometryne 2.0+1.0 3.83abc 3.67cde
s 2,0+1,0fb 1,0+0.5 3.5Babc 4.33bed
. 2.0+1,0fb SHW 3.50abc 5.75ab
. 1.0+0.5fb 1.0+0.5 5.17a 4.83abe

Pendimethalin+terbutryne 2,041,0 1.174 1.00g
- 2.0+1.0fb 1.0+0.5 1.08d 1.50fh
. " 2,0+1.0fb SHW 1.17d 2.50fg
- 1.040.5fb 1.0+0.5 14.25d 1.17g

Pendimethalin+prometryne 2.0+1.0 1.08d 0.92g
» 2.0+1.0£b 1,0+0.5 1.08d 1.00g
. 2.0+1.0fb SHW 0.83d 1.92efg
L 1.0+0.5€b 1.0+0.5 1.00d 1.42£9g

Weeded check at 3,689 WAS - 4.67ab 6.33a

Untreated control - 2.33cd 1.58£g

SE (%) 0.511 0.581

Interaction

Variety x weed control NS NS

1 Crop vigour score taken using a scale of 0 to 10, where 0 representsd
dead plant and 10 represented vigorous crop.
2 Weeks after sowing.
3 leans followed by the same latter(s) within the sare colum or treatment
are not signiflcantly different at 5% level of probahility (OMRT).
4 ®Mllowed by post-emercence herbicide application at 3 Was,
S Supplementarily hoe-weeded at 6 WAS.
NS, * = Mot signlficant, significant S at 5% level of probahility.
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Table 45 Effects of variety and weed control treatments on
vigour scores of okra at Samaru in 1985 wet season.

Crop vigour score1 at
Treatments 6 WA52 S WAS
Variety?
V35 5.19 4.70
TAE-38 5.47 4.93
SE (%) 0.141 0.169
NS NS
Weed ocontrol Rate
(kg a.i/ha)
Metolachlor +terbutryne 2,0+1.0 5.67abc 6.50abc
" 2.0+1.06b71.0+0.5 4.750de 4.42def
. 2.0+1.0fb SHA” 5.83abc 7.00ab
" 1.0+0.5fb 1,0+0.5 5.00cde 4.67def
Metolachlor+prometryne 2.0+1.0 5.58abc 3.83efg
ﬂ 2.0+1,0fb 1.0+0.5 4.17de 2,33g
" 2.0+1.0fb SHW 6.50a8b 5.83bc
" 1.0+0.5fb 1.0+0.5 6.17abc 6.75ab
Pendimethalin+terhutryna 2.0+1.0 4.92cde 3.58efg
B 2.0+3.0fb 1.0+0.5 4,17de 2.33g
. 2.0+1,0fb SHW 5.83abc 6.42abc
b 1.0+0.5fb 1.0+0.5 4.08e 3.33efqg
Pendimethalin+prometryne 2.0+1.0 5.50a-d 3.83efqg
" 2.0+1.0€b 1.0+0.5 4,17de 3.00£fg
. 2.0+1.0fb SHW 6.17abc 7.08ab
¢ 1.0+0.5fb 1.0+0.5 4.92de 3.42efg
Weeded check at 3, 6a9 WAS - 6.75a 7.67a
Untreated control -~ 4.92cde 2.117g
SE (%) 0%422 0.508
Interaction * *
Variety x weed control * NS

1 Crop vigour score taken using a scale of ¢ to 10, where &
represented dead plant and 10 represented vigorous crop.

Weeks after sowing

2
3 Heans followed by the same letter () within the same column
or treatment are not significantly different at 5% level of

probability (DMRT)

4 TFollowed by post-emergence herblcide application at 3 WAS.
5 Supplementarlily hoe-—-weeded at 6 WAS.
NS, : = Not significant, significant at 5% level of probability.
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Table 46 Interaction of variety and weed control treatments on
vigour score of okra at Samaru in 1985 wet season.

Vigour score at GIAS

Treatments Rate
(kg a.i./ha) V35 TAE>»386
Weed control
Metolachlor+terbutryne 2.0+1.0 5.83are’  5.50a-f
. 2.0+1.0fb31.0+0.5 4.67b-£f 4.83b-£
" 2.0+1.0£b S’ 6.00a-e 5.17a~-f
" 1.0+0,5¢b 1,04+0.5 5.33a~-f 4.67b~£
Metolachlor+prometryne 2.0+1.0 5.00b~f 6.17a-d
o 2.0+1.0£b 1.0+40.5 4,33c¢c~f 6.17a-d
" 2.0+1.0fb SHW 4,83b-f 6.27a~d
. 1.0+0.5fb 1.0+0.5 5.67a-f 6.67ab
Pendimethalin+terbutryne 2,0+1.0 5.17a~£ 6.67ab
. 2,0¢1,.0fb 1.040.5 4.33¢c-4 4.00ef
" 2.0¢1.0fb SHW 5.83a-et 5.83a-e
- 1.920.5fk 1.0#0.5% 3.67F 4.50c~-£f
Pendimethalin+prometryne 2.0+1.0 5.67a~f 5.33a-f
. 2.,0¢1:,08b 1.0+0.5 3,.67¢Ff 4.67b-f
" 2.0+#1.0fb SIW 6.67ab 5.67a~f
" 1.0+0.5fb 1.0+0.5 5.33a~f 4.50e-f
Weeded check at 3,6&9 WAS - y B ¥ 6.33a-¢c
Untreated control - 4.17def 5.67a-f
SE (%) 0.596

1 Crop vigour score taken using a scale of 0 to 10, where 0
represented dead plant and 10 represented vigomous crop.

2 Heans followed by the same letter (s) within rows and column. arc

not significantly different at 5% level of probability (DMRT).

3 Followed by post-emergence application of herbicide at 3 WAS.
Supplementarily hoe-weeded at 6 WAS.
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(Pable 45). At 9 WAS, only the crop vigour scores of the
plants treated with metolachlor plus terbutryne at 2,0 + 1.0
kg a.i./ha and followed by either half the rate at 3 weeks
later or supplementary hoe-weeding as well as metolachlor
plus prometryne at 20 +1.0 followed by supplementary
hoe~weeding and 1.0 + 0,5 followed by 1.0 + 0.5 kg a.i./ha
were comparable to that of the hoe-weeded control. In 1985,
crop vigour of plants on plots with supplementary hoe-weeding
except those treated with metolachlor plus prometryne at

1.0 + 0.5 £fb 1.0 + 0.5 kg a.l./ha were comparable to those

of the hoe-weeded control.

There was significant interaction between variety of
okra and weed ocontrol treatments on crop vigour score at
6 WAS at Saemaru in 1985 wet season (Pable 46). However
higher vigour was recorded in TAE~38 than V35 in all plots

gsprayed with matolachlor plus promz=tryne.

4,2.5 Leaf production

In all the experiments, varieties of okra did not
differ significantly in the number of leaves produced per

square metre {Tables 47, 48 and 45).

The weed control treatments significantly affected

the number of leaves produced per square metre in okra at
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Table 47 Effects of wraricty and weed control treatments on
number of levels per square metre in okra at Kadawa in
1985 dry season.

:
f Number of leaves/m?® at

Treatments - 7
' 6 WAS 9 WAS
Varjiety : :
V35 ' - 13.78 17.99
TAE-~38 - ﬁ 14.10 20.36
SE (%) ; 0.415 0.948
- Wieed control 'Rate
(kg a.i/ha)
tetolachlor+terbutryne 2.0+1.0 13.84 17.78cde?
Metolachlor+terbutrxyne 2.0+1.0£fb 1.0+0.5 12.36 13.84de
" 2.0+1.0£b SHW6 14.31 27.64ab
" 1.0+0.5fb 1.0+0.5 12.83 15.79%cde
Metolachlor+prometryne 2.0+1.0 13.84 12.83e
" 2.0+1.0£b 1.,0+0.5 13.33 "+ 25.1%abc
" 2.0+1,0fb SHW 16.30 23.20bcd
v 1.0+0.5fb 1.0+0.5 15.32 15.32de
Pendimethalin+terbutryne 2.0+1.0 13.33 12.83e
" 2.047,07 1.04+8.5 12,36 18.76b-2
» 2.0+1.0fb SHW 12.83 26.67ab
" 1.0+° 5fb 1.0+0.5 7 .85 17.27cde
Pendimethalin+prcmetryna 2.0+1,0 15.79 14.31de
" 2.0+41,0£H 1.0+0.5 14,31 18.28b-e
" 2.0+1.0lb 50 15.79 23.20bcd
" 1.0+0.5fb 1.0+0.5 13.33 16.30cde
Weeded check at 3,689 WAS - 16.80 34.07a
Untreated control - 12.36 10.87e
SE (%) . . - 1.215 2.844
Interaction
Variety x weed ocontrol o NS NS

T Weeks after sowing. -

2 Means followed by the same letter (s) within the same column or
treatment are not significantly different at 5% level of probability
(DMRT) .

3 Followed by post-emergence herbicide application at 3 WaS,

4 Supplementarily hoe-weeded at © WAS.
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Table 48 Effects of variety and weed control treatments on
number of leaves per square metre in okra at Samaru

in 1984 wet scason.

Nunber of leaves/m’

1

Treatments 9 WAS 12 WAS
Variety
V35 21.16 20.98
TRAE~-38 20.39 2V «36
SE (1) 0,859 1.541
Rate NS NS
Weed control (kg a.i/ha)
Metolachlor+terbutryne 2.04+1.0 23.64bca’  24.47a-e
" 2.0+1.0fb31.0+0.5 24.30bcd 22 .43b-e
" 2.0+41.0€b SHW' 25.19abc  31.11a-d
. 1.0+0.5fb 1.0+0,5 20.62b-e 15.70de
iietolachlor+terbutryne 2.0+150 23.35bd 19.44b-e
" 2.0+1,0£fb 1.04+0.5 28.83ab 34.76ab
" 2.0+1.0fb SHW 2é.83ab 33.39%abc
= 1.0+1.0£fb 1.0+0.5 24,98bc 22.28b-e
Pendimethalin+terbutryne 2.0+1.0 12.98e 11.5%
" 2.0+1.0£fb 1.040.5 15.86de 16.00e
= 2.0+1.0fb SHW 20.21b-e 25.60a e
2 1.0+0.5fb 1.0+0.5 14.28b-e 10.13e
Pendimethalin+prometryne 2.0+1.0 15.63e 13.99
" 2.0+1.0£fb 1.0+0.5 14.13e 15.11e
. 2.0+1,0fb SHW 17.63cde 15.72cde
" 1.0+0.5£fb 1.0+0.5 18,31cde 14,67ed
Weeded check at 3,6&9 WAS - 33.93a 38.87a
Untreated control - 13.48e 13.90e
SE (%) 2,607 4.593
* *
Interaction
Variety x weed control NS NS

1 Weeks after sowing.

2 Means followed by the same letter (s) within the same column or
treatment are rot significantly different at 5% level of probability @O“RT).

3 Followed by post-emergence application of herbicide at 3 WAS.

4 Supplementarily hoe-weeded at 6 WAS,

b3 ,* ‘= Not significant, significant at 5% lewd of probability.
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Table 49 Effects of variety and weed control treatments on
number of leaves per square metre in okra at Samaru
in 1985 wet season.

Number of leaves/m?

Treatments S Wﬂs1 12 WAS
Variety
v3s ' 15.64 13.57
TAE-38 . 16.24 13.54
SE (&) . 0.563 0.741
NS NS
Weed contxol Rate
tkg_a.i/ha)
Metolachlor+terbutres 2.0+1.0 16.29 23.20a2
" 2.0+1.0fb31.0+0.5 15.31 13, 84bc
" 2.0+1,0£b sHW* 16. 80 14.07bc
" 1.0+0.5fb 1.0+0.5 16.80 15,05bc
HMetolachlor+prometryne 2,0+1,0 12.36 17.27ab
" 2.0+1.0fb 1.0+0.5 14.58 14.31be
" 2.0+1.0fb SHW 17.54 13.33bc
" 1.0+0.5¢b 1,0+0.,5 20.23 13.84bc
Perdimethalin+terbutryne 2,0+1.0 | 12,36 8.65¢c
"o 2.0+1.0fb 1.0+0.5 17.78 13.33be
" 1.0+1.0fk SHW | 17.04 11.35bc?
" 1.0+0.5fb 1.0+0.,5 15.56 12.5%hc¢
FPerdimethalin+tprometryne 2.0+1.0 | 17.48 12.09bc
" 2.041.0fb 1.0+40.5 14.58 11.61bc
" | 2.0+1,0£b SHW 16.80 11.85bc
. 1.040.5fb 1.6+0.5 16,80 it1.32be
Veeded check at 3,6&9 WAS - 18.76 15.94abc
Untreated control - 12,59 10.37bec
SE (%} 1.719 2.193
NS *
Interaction
Variety x weed control NS NS

1 Weeks after sowing,

2 Means followed by the same letter (s) within the same column or
treatment are rot significantly different at 5% level of probahbility (MR},

3 Followed by post-emergence application at 3 UIAS,

4 Gupplementarily hoe-weeded at ¢ WAS.

NS, * = Not significant, significant at 5% level of probability.
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9 WAS in 1985 dry season at Kadawa, 9 and 12 WAS in

1984 and at 12 WAS in 1985 wzt scasons at Samaru. In

1985 dry season at 9 WAS, the crop treated with mixtures

of terbutryne with metolachlor and pendimethalin, cach

at 1.0 + 2.0 kg a.i./ha followed by supplementary hoe-weedng
and metolachlor plus prometryne at 2.0 + 1,0 followed by 1.0+
0.5 kg a.i./ha produced similar number of leaves/m’ to those
of the hoe-weeded control but higher than those of the
untreated check (Table 47). In addition to those herbicide
treatments indicated, mixtures of prometryne with metolachlor
and pendimethalin, each at 2.0 + 1.0 kg a.i./ha followed by
supplementary hoe-weeding resulted in higher number of

leaves per square metre than the untreated check.

At Samaru in 1984 wet scason, the number of leaves/m?
of crop treated with mixtures of metolachlor with terbutryne
and prometryne, each at 2.0 + 1.0 kg a.i./ha followed by
s'pplementary hoe-weeding and metolachlor plus prometryne
at 2.0 + 1.0 followed by 1.0 + 0.5 kg a.i./ha did not
differ significantly frowm that of the hoe-weeded control
but higher than that of the untreated check at 9 WiS.
Mixtures of metolachlor with terbutryne and prometrync,each
at 2.0 + 1.0 kg a.i./ha alone, aetolachlor plus terbutryne
at 2.0 + 1,0 followed by 1.0 + 0.5 kg a.i./ha and
metolachlor plus pprometryne at 1.0 + 0.5 followed by 1.0 +
0.5 kg a.i./ha also resulted in significantly higher leaf

nunber /m* compared with the untreated check but lower than
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the hoz-weeded control (Toble 48). At 12 WAS, among the
herbicidc treatments, mixtures of metolachlor with terbutryne
and prometryne, each at 2.0 + 1.0 kg a.i./ha followed by
supplementary hoe-weeding and the same pre-emergence
mixture of metolachlor with prometryne followed by half the
rate at 3 weeks later resulted in comparable leaf number/m?
to the hoe- weeded control and significantly higher than
the untreated check.

In 1985, at 12 WAS, metolachlor plus terbutryne at
2.0 + 1.0 kg a.i./ha a2lone resulted in the highest leaf
number /m* which was also comparable to that of the
corresponding prometryne mixture and the hoe-weeded control

(Table 49).

4.2.6 Plant height

Plants of variety TAE-30 were significantly taller
than those of V35 at 9 WAS in 1964 and at 6 and 12 WAS in

1985 wet seasons at Samoru (Tables 50, 51 and 52).

The weed control treatments had significant cffoct
on the okra plant height taken in all the dry season and
1984 wet season trials and at 12 WAS in 1985 wet season.
In 1984 dry season, all the herbicide treatments resulted
in taller plants at harvest than the untreated check (fable 42).
Although all the herbicide treatments had supplementary

hoe~-weeding, only mixtures of prometryne with metolachlor,
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Table 50 Effects of variety and weed contrel treatments on okra
plant height at Kadawa in 1985 dry s=zason.

Treatments |

Plant height {(com) at

1

6 WAS 9 WAS
Variety
v35 22.39 43,30
TAE-38 21.07 41.59
SE () 0.579 1.235
NS NS
Weed control Rate
(kg a.i/ha) -
Metolachlor+ terbutryne  2.0+1.0 22.33a-a2  55.83ab
S 2.0+1.0£b>1.0+0.5 16.00d 25.67g
. 2.0+1.0£b SHW® 24.,17abe  46.83abc
" : 1.040.5fb 1.0+0,5 19.67d 34.67d-g
Metolachlor+prometryne  2.0+1,0 23.50a-4 $2,00abc
" | 2.0+1.0£b°1.0+0.5 17,67 31.33£g
B 2.0#1.0fb SHW 22.17a-d 32.33c¢c-f
‘. 1.0+0.5fb 1.0+0,5 23,33a-d 44.67b~e
Pendimethalin+terbutryne 2.0+1.0 22.83a-d 39,50¢c~f
" _ 2.0+1.0fb 1.0+0,5 18.006cd 4G,50c¢~f
” 2,0+1,0fb SH® 19.50cd 40.50c-f
" 1.040.5fb 1.0+0.5 19.33cd 33.83efg
Pendimnethalint+Prometryne 2.0+1.0 22,33a-d 57.33ab
w . 2.0+1.0fb 1.0+0,5 20.83bcd 34.33ab
" 2,0+1.0fb SHW 22.00a-d 41.00c~£
. 1.040,5fb 1.0+40.5 20.33cd 39,67c~f
Weeded check at 3,689 WAS - 26.33ab 58,.50a
Untreated control - 27.33ab 45.50b-¢
SE() 1.737 3.707
* *x
Intcraction
Variety x weed control ofs NS

1 Weeks after sowing

2 Heans followad by the same letter {s) within the same column or
treatment are mot gignificantly different at 5% level of probability (QuiRTj

3 rollowed by post-~cmergence herbicide application at 3 WAS.

4 CSupplementarily hoe-weeded at 6 WAS.

5 NS, * = Not significant, significant at 5% level of probability,
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Effects of variety and weed control treatments on okra

Table 51
plant height at Samaru in 1984 wet scason.

o Plant height (cm) at
Treatments 5 wAs 12 _WA3
Varietx
V35 39.69b° 69.68
ThE-38 42,27a 73.99
SE (1) 1.694 4,613

P Rate * NS
Weed control {kg a.i/ha)
_Metolachlor+terbutryne 2.0+1.0 72.35a 88, 84a-d
" 2,041.0£b°1,040,5 48.27cde  79.3Ba-e
f 2.0+1,0£fb SHW 32, 38bc 105.90a
: " 1.0+0.5fh 1,.0+0,5 44.,55¢c-f 63.91a-¢
Metolachlor+prometryne 2.0+1.0 49, 40cde 80.86a-e
o 2.0+1.0fb 1.0+0.,5 53,37bc 87.71a~d
. 2.0+1.0fb SHW 53.37bc 160.10a
" 1.0+0.5fb 1.0+0.5 67.80ab 95.39abe
Pendimethalintterbutryne 2.0+1.0 33.55efg 54.05b-e
" 2.0+1.0fb 1.0+0,5 27.z8g 4%. 41 cde
" 2.0+1,0fb SHW 30.22fg 62.09%9a-e
» 1.0+1.0£fb 1.0+0.5 22,87y 35, 85%e
Pendimethalintprometryne  2,0+1.0 27.27g 43.15de
" ' 2.0+1,0fb 1,0+0.5 21.80g 46. 30de
" 2.0+1,0fb SHW 19.73qg 46, 47de
" 1.0+1,0£fb 1.0+0.5 34,88d-g 97.85ab
Weeded check at 3,6&9 AS - 54.73bc 80.20a-e
Untreated control - 50.55bxd 68.54a~e
EE (2) 5.081 13.839
w *
Interaction
Variety x weed control * NS

1 Weeks after sowing

2 Heans followed by the same letter{s) within the same column or
treatment are rot gignificantly different at 5% level of probability DMRT),

3 Followed by post-emergence herbicide application at 3 WAS.
4 Supplmentarily hoe-weeded at 6 WAS,

= Not significant, significant at 5% level of probability.
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Tably 52 Effects of varicty and weed comtrol treabments on okra plant
height at Samaru in 15385 wet season.

Plant height {am) _at

Treatwents | 6 WAS S WAS 12 WAS
Varizty
v 35 - 19.456°  34.10 62.40b
TE~38 22.58 37.30 70.50a
S8 (&) 0.059 1.534 2.857
k-] NS *
Weed control Rate (kg a.i/ha}
detolachlor +terbutryne 2.011.0 23,42 21,20 87.50a
" 2.0+1.0£b71,0+0.5  18.55 41.90 76.00ahe
" 2.0+1.0fb SH? 15.80 32.80 50 .70cd
" 1.040.5€b 1.0+0.5  22.56 34.50 62.200 4
Hatolachlor+prometryne 2.041.0 18.21 31.70 86.40ab
“ 2.041.0fb 1.0+0.5 22,64 39.70 68.40a-d
" 2.0+1.0fb SHV 25.19 30.30 77.20akc
" 1.040.5fb 1.040.5 21.70 36.20 67.400-d
Pendimethalin+terbucryne  2.0+1.0 20.87 31.70 . 67.40a-d
" z.0+41,0fb 1.0+0.5 18.37 - 35.10 45.40d
" 2.041.0fb SHA 22.95 30.90 70.70a-d
" 1.0+0,5fb 1.040.5  16.53 37.20  57.10bxd
Perdimethalintpronetryne  2.0+41.0 22,50 43,90 63.50ad
" 2.0+1.0fb 1.040.5 18€.19 28.30 55.20cd
" 2.0+1.0fb SIW 15,88 32.30 . 68.90a-d
" 1.0+0.5Fb 1.0+0.5 18,26 30.70  60.%a-d
Vieaded check at 3, 649 WAS - 26.71 41.40 73.30a-d
Untreated control e 26,70 43.80 55.8003
SE (1) - | 2,577 . A.517 §.570
| NS NS *
Intexaction _
Variety x wead oontrol NS NS ‘ns

1 tkeeks after sawing.

2 beans followed by the saac letter(s) within the same column or treatmert
cre not significantly different at 5% level of probability (DMRT).

3 ®wollowed by post-cmercena: herbicids application st 3 WAS.

¢ Supplementarily hoe-sksaded ot € WAS.

NS, * = Not significant, significant at 5% level of probability.
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pendimethalin and alachlor, each at 1.0 + 0.5 kg a.i./ha,
and mnixtures of terbutryne with metolachlor and alachlor,
each at 0.5 + 1.0 kg a.i.,ha resulted in okra plant height
comparable to that of the hoe weeded control.

In 1985 dry season, all the herbicide mixtures at
2.0 + 1.0 kg a.i./ha alone and the same mixtures followed
by supplementary hoe-weeding except pendimethalin plus
terbutryne as well as metolachlor plus promettryne at 1.0 +
0.5 followed by 1.0 + 0.5 kg a.i./ha resulted in okra
plant heights that were comparable to the tallest obtained
with the untreated control (Table 50). Plant height with
the untreated control was also comparable at this stace
of crop growth with the above indicated treatments.
Supplementary application at 1.0 + 0.5 kg a.i./ha
depressed plant height significantly when metolachlor plus
terbutryne was applied pre-emergence at 2.0 + 1.0 kg a.i./ha.
At 9 UAS, height of okra plants treated with mixture of
metolachlor with terbutryne at 2.0 + 1.0 kg a.i.,ha alone
and followed by supplementary hoe-weeding, mixtures of
prometryne with metolachlor and pendimethalin, each at
1.0 + 2.0 kg a.i./ha were comparable to those of the hoe
weeded control. Supplementary herbicide application at 3 WAS
resulted in significantly shorter okra nlants when preceded
by metolachlor-based mixtures and pendimethalin plus
prometryne, each at 2.0 + 1.0 kg a.i./ha compared with the

pre~epergence application alone. Split application of
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metolachlor plus terbutryne and pendimethalin plus
promcetryne ;each at 1.0 + 0.5 followed by 1.0 + 0.3

kg a.i./ha resulted in shorter plants than the single

pre-auergence application at 2.0 + 1,0 kg a.i.rha.

In the 1984 wet season at Samaru, metolachlor plus
terbutryn: at 2.0 + 1.0 kg a.i. alone resulted in the
tallast plants at 9 WAS (Table 51). among the weed
control treatments, only plots treated with metolachlor
plus prometryne at 1.0 + 0.5 followed by 1.0 + 0.5 kg

a.i./ha had plant height comparable to this treatment.

All the metolachlor-based mixtures however resulted in

plant height comparabie to the hoe-weeded control while

all the pendimethalin-based treated plots except those

of pendimathalin plus prometryne at 1.0 + 0.3 followad

by 1. 0 + 0.5 kg a.i./ha had plants that were significantly

shorter than the hoe-weaeded control and the untreated check.
At 12 WAS, the plots treated with metolachlor-based

mixtures followed by supplewentary hoe-weading had the

tallest plants. At this stage, plants on plots with

metolachlor-~based mixtures, pendimethalin plus toerbutryne

at 2,0 + 1,0 kg a.i./ha followed by supplementary hoe-weeding

and perndimethalin plus prometryne at 1.0 + 0.5 followad by

1.0 +0.5 kg a.i./ha did not differ significantly from those

B
of the tallest plants and the hoe-weeded control. '
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At 12 WaS in the 1585 wet scason, the tallaest
plants were obtained on plots treated with metolachlor plus
terbutryne at 2.0 + 1.0 kg a.i./ha while the shortest
ocecurred on plots treated with pendimethalin plus terbutryne
and metolachlor plus turbutryne each at 2.0 + 1.0 kg
followed by 1.6 + 0.5 kg a.i./ha {(Table 52). Mctolachleor
plus prometryne at 2.0 + 1.0 kg a.i./ha with and without
supplementary hoe-weeding resulted in okra plant heights that
were comparable to the tallest armd significantly diifferent
from the shortest. Plots trgated with metolachlor p»lus
terbutryne at 2.0 + 1,0 followad by supplementary hoe-weeding,
perdinethalin plus prometryne at 2.0 + 1,0 fdlowed hy 1.0+0,5
kg a. i./ha and those untreated had significantly shorter
plants than the tallest obtained in the trial. |

The interaction between variety and weed control
treatments on plant height at 9 WAS was significant in
1984 wet season at Samaru (Table 53). In variety TABR--38,
the tallest plants of okrxz were obtained in plots treated
with mixztures of metolachior with terbutryne at 2.0 + 1.0
kg a.i. /ha, metolachlor with prometryne at 2.0 + 1.0 kg
a.i./ha followed by supplementory hoe-weeding and at 1.0 +
0.5 followed by 1.0 + 0,5 kg a.i./ha. 1In V35, only the

hoe~weeded control was oomparable,
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Table 53 Interaction between variety and weed control treatments
on okra plant height at 6 WAS at Samaru in 1984 wet
season.

Treatments Rate Plant height (cn) at 6 W23

Weed control {kg a.i/ha) V35 TAE-38

Meto lachlor+terbutryne 2.0+1.0 59‘90b~f1 86.80a

" 2.0+1.0£b% 1.0:0.5 43.33@-j  51.20c¢ h
" 2.0+1.0fb SHA® 61.27b-e  43.50d-k
" 1.0+0,5£fb 1,0+0.,5 36,13£~1 52,97e-1
lletolachlor+prometryne 2.041.0 61.24b-e 37.57e-1
" 2.0+1.0fb 1.0+0.5 41.97d4-1 64.78a-d
" 2.0+1.,0fb SHW 34,78f-1 72.47abe
" 1.0+0.5¢fb 1.0+0.5 53.00c¢c~qg 82.60ab
Pendimethalin+terbutryne 2.0+1.0 28,77g-1 38.33e-1
" 2,0+1,0fb 1,0+0.5 29.100g~1 25.47i-1
" 2,0+1.0fb SHW 25.67i-1 34.77£-1
" 1.0+0.5fb 1.0+0.5% 20.23kl 25,50i-1
Perdimethalin+prometryne 2,0+1.0 24.073kl 30.47g-1
" 2,0+1.0£b 1.0+0.5 26.27h~1 17.331
" 2,0+1.0fb SHW 21.273kl1 18.201
" 1.0+0.5fb 1.0+0.5 33.79f-1 35.97£f-1

Weed check at 3,6&9 WA54 - 64.37a~d 45.10d4-%k

Untreated control - 49,33c~1 51.77¢c~g

se (i) 7.1886

1 Means followed by the same letteri{s) within rows and columns
are not significantly different at 5% level of probability (DMRT).

IS TR ]

Weeks after sowing.

Supplementary hoa-weeded at 6 WAS,

Followad by post~emergence herbicide application at 3 WaAS.
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4.2.7 Shoot dry matter production

Variety T7E-38 produced significantly higher shoot
dry matter at 12 WAS than V35 at Kadawa in 1984 dry season
(Table 54).

The weed control treatments significantly affected
okra shoot dry matter production at % and 12 WAS in 1984,

6 and S WAS in 1985 dry scasons at Xodawa and at 6 and 12
WAS at Samaru in 1984 wet scason (Tables 54, 55 and 56).
In 1984 dry season, only plots treat:d with pendimethalin
plus prometrvne at 1.0 + 0.5 kg 2.i./ha produced shoot

dry matter at 9 WAS comparable to the hoe-weeded control
although metolachlor plus terbutryne at 2.0 + 1.0 kg a.i./ha
alsc had higher shoot dry matter production than the
untreated check (Table 54). At 12 WnS, shoot dry mattor
production with both rates of metdachlor plus prometryne;
pendimethalin plus terbutryne and prometryne as well as
alachlor plus prometryne, mixtures of diphenamid with
terbutryne and prometryne and metolachlor with terbutryne,
each at 2.0 + 1.0 kg a.i./ha werc comparable to that of
the hoe-weeded control and significantly higher than that of
the untreated check.

In 1985 dry season at the same location, okra shcut
dry matter production at 6 WAS in plots treated with
mixtures of metolachlor with terbutryne and prometryne and
pendimethalin plus prometryne, each ot 2.0 + 1.0 kg a.i./ha
followed by supplementary hoe-weeding as well as metolachlor
plus prometryne at 2.0 + 1.0 kg a,i./ha alone were

comparable to the hoe-weeded control (Table 55). However,






