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ABSTRACT
Fied experimenfewere conducted during the 1993 to 1995 wet seasons to study the
effects of period of weed interference and herbicides on the yield performance of kenaf

(Hibiscus cannabinus L.) grown under varying N levels a the Ingtitute for Agricultura

Research, Samaru (11° |I'N; 07° 38'E).

The results showed that N application significantly increased wood, fibre and seed yields
of kenaf. This was as a result of the increase in growth parameters, viz crop vigour score,
plant height and butt diameter. Nitrogen fertilizer application also caused early flowering
in kenaf. Application of 90 kg N/haat 12 WAS in 1994 and 45 and 90 kg N/ha at 9 WAS
in 1995 in the weed control trials caused singificant reduction of weed cover score in the

crop.

Initial weed infestation for 6 WAS and beyond depressed crop growth and yields
compared to the weed-free control. The growth and yields of the crop kept weed-free for
6 WAS and beyond were however comparable to the maximum in the trial and the weed-
free control. The critical period of weed competition in kenaf was between 3 and 6 WAS.

Metolachlor and alachlor each a 1.50 kg and the mixtures with ametryne at 1.0 +
10 kg consistently depressed weed cover score. Similar results were obtained by fuslade
at 0.75 kg and its mixture with ametryne a 0.50 + 10 kg, athough the treatments were
farly phytotoxic to the crop. The weed control treatments with exception of metolachlor
in 1995 and fuslade in 1994 and 1995 resulted in greater crop vigour score than the weedy
check at 6-12 WAS in 1993 and 1995 and 9-12 WAS in 1994. Alachlor and its mixture

with ametryne increased wood yield over the weedy check and was comparable to hoe-
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weeding at 3 and 6 WAS in 1995. A similar result on ribbon yield was obtained by the
mixture with fuslade in 1993. Alachlor and mixtures containing metolaehlor and aachlor
increased fibre yield in 1995. Alachlor + ametryne and fluazifop-butyl (fuslade) in 1993,
mixture with alachlor and metolaehlor alone in 1994 and fusilade + ametryne in 1995
increased the number of capsules per plant. Weed infestation throughout the crop growth
cycle caused 28.2% to 53.0% wood yield, 26.5% to 55.3% fibre yield and 21.9% to
63.8% seed yield reductions compared to the highest yields obtained in 1993, 1994 and
1995, respectively.

Seed and fibre weights per plant were positively correlated with crop vigour score,
plant height, butt diameter and number of capsules per plant. Seed weight was positively
correlated with 100-seed weight. Seed and fibre yields were however, negatively
correlated with the number of days to first flowering, weed cover score and weed dry
weight. Wood yield was a mgor contributor to fibre yield, while butt diameter was a

major contributor to seed yield.
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CHAPTER ONE

1. INTRODUCTION
1.1 Importance, Uses and Production of Kenaf '

Kenaf (Hibiscus cannabinus L.), a leading substitute (o jute, is often supcrio'r to jute
for most important applications. The commercial production of kenal has been stepped up
greatly during recent years in many tropical and sub-tropical countries in order (o replace
the use of jute, save the cost of jute importation, create new industries and ensure sclf-
sufficiency. It is also in line with this that kenaf production in Nigeria is being encouraged
to meet the demands of the agro-allied factories.

The fibre is comparable to jute in lustre, although it is coarse, less supple and
resistant to rottening. The cordage fibre is used in sacks, mats, carpets, ropes, roofing and
canvass. The stalk is used as paper pulp. The seeds contain about 20% oil (Purseglove,
1568) which is extracted and used as lubricant and for illumination, soaps, painis and
varnishes. The leaf contains about 25% crude protein (Killinger, 1965) and is used in
human dicts and animal feeds. l

Kenaf is grown within a wide geographical rénge (Lat. 45° N - 30° 8). Although
there is no clear statistics on kenaf, the world's average jute and jute-like fibre production
was put at 4.44 million metric tonnes per annum for the years 1994-1993 (FAQ, 1994),
Of this amount, Asia produced 3.34m tonnes; India being the leading producer with an
average of 1.57m tonnes. Africa produced only 0.02m tonnes during the same period.

However, Nigeria's production, approximated at 367t fell far short of domestic
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requirement of the Badagry and Jos processing factorics (Anon, 197II). Olhe‘r world
producers of kenaf include the former Soviet Union, China, South Africa, Egypt, Mexico
and Cuba. The world's average yields in 1991-1993 were put at 1.61 t/ha, with Vietnam
having the highest average yield of 2.39 t/ha, while Africa produced only 0.82 t/ha (FAO,
1994). The potential ﬁbré yield of kenaf in the Nigeria's savanna has been estimated at

1.50 - 2.50 tv/ha (Kumar gt al., 1985). v

1.2 Constraints to Kenaf I'roduction in Nigeria 1
The generally low production of kenaf in Nigeria is due in part, to (he limited usage
of its products, Most farmers cultivate the crop mainly for local consumption, and so its
production has remained at a subsistent level. In addition to this, the actual fibre yields
obtained from the farmers' plots are far below the poiential yield estimates of 1.50 - 2.50
t/ha. A number of factors are responsible for the low yields. There is poor knowledge of
the necessary cultural practices such as plant density, nutrient rcquiremcht as well as pests,
disease and weed management. Other problems may include the use of low yielding
'
varieties and adverse environmental stresses during the growing secason. '

Kenaf production in the northern Guinea savanna of Nigeria is limited by nitrogen
because the soils are inherently low in native N and P (l-Icaihcole and étockingcr, 1970;
Mokwunye, 1979). Although no report is availablé, Idem (1977) did not observe any
response to N by the crop in the southern Guinea savanna. There is therefore g need 1o

conduct an indepth study on the response of the crop to N application in the northern

Guinea savanna of Nigeria.



1.3 Effect of Weeds on Kenaf :

Weed infestation is one of the major constraints o crop production, especially in
the tropics where environmental conditions are conducive for their proliferation. Mayer
(1976) observed that in developing countries of the humid tropics, weed problems are very
serious and weeding consumes more than 50% of the labour required to produce a crop.
Weeds compete with the crop plants for water, light, nutrients and space; and this directly
affects the crop yield. Kenaf is susceptible to weed infestation, especially during the carly
growth stages. This is due to its slow initial growth rate. Reports have indicated that
unchecked weed infestation could reduce fibre yield by 31-59% (Baker, 1970; Lagoke et
al., 1981; Kuchinda ¢t al., 1991). Apart from the problem of yield reduction, weeds may
also hamper the harvesting operation (Nieto ¢t al., 1968) and C(.alllztlllirla;c the crop
produce. Weeds may also serve as alternate hosts of crop pests and discases.

The most susceptible period of crop growth to weed interference has been described
as the critical period of weed competition. It is ofen the first quarter of the crop growth
cycle (Nieto et al., 1968). In most crops, the damage at this critical Pcrind is frrcvcrsihlc.
It such damage is avoided during this period, initial or subsequent weed competition is not
likely to have significant effect on yield. Factors such as relative growth of the crop and
weeds, plant density, crop variety and time of moisture and nutrients stresses have been
reported to influence the precise time and duration of maximum competition (Shadbolt and
Holm, 1956). Studying the various weed control measures without assessing the critical

period of weed competition may not be adequate in evolving an optimum control package.
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There is therefore the need to investigate the critical period ol weed competition for kenaf

in the northern guinea savanna of Nigeria.

1.4 Current Control Methods and their Limitations .

Kenaf production is still at a subsistent level in Nigeria and the traditional methods
of checking weeds are generally applied just as in all the other crops that are produced by
pcasant farmers. These methods are mainly hoe-weeding and hand-pulling. The mannual
methods are labour-intensive, strenuous and limited to small scale production. Hoe-
wecding. is likely to cause mechanical damage to the crop plants (Glunuga and Akobundu,
1980), especially with respect to a closely spaced crop such as kenaf, 1Labour is not readily
available around farm Jocations, and when available, it is usually expensive (Chinaka and
Enyinnia, 1981). Similarly, the uncertainty of labour availability often makes timely
weeding to be unpracticable (Lagoke ¢t al., 1981). There is thercfore the need (o consider

»*

a more cfficient and cost-effective alternative measure 10 manual weeding in kenaf.

1.5 The Use of Herbicides

Although the use of herbicides is a new introduction in tropical Africa (Chinaka and
Enyinnia, 1981), it is generally considered to be more cfficient that; the mangal methods
since it reduces labour requirement with its attendant cost (Ogungbile and Lagoke, 1986;
Lagoke and Shebayan, 1988). The use of herbicides also helps to a(idress the problem of

labour availability especially on farims that are remote from human settlements. The use

of herbicides minimizes soil erosion and displacement of plant nulricnts singe it does not

*
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disturb the soil. Herbicides reduces the drudgery of hand-weeding and the time spent on
the operation could be devoted to other farming operations. The use of herbicides is
however more viable under commercial crop production than the traditional hand weeding.

5

There is the need t evaluate herbicides for selective weed control in kenaf,

1.6 Objective of the Study .
The objectives of this investigation are therefore:-
6} 10 evaluate the effect of period of weed interference on kenal fibre yicld under
~varying nitrogen levels.
(i)  toevaluate the effect of some herbicides and herbicide mixtures on kenaf fibre yield

under varying nitrogen levels.
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CHAPTER TWO

L]
2 REVIEW OF LITERATURE )
2.1 Effect of Nitrogen on Kenaf

Nitrogen is an essential macro elements for plant growth and development.
Nitrogen metabolism in plants results in the synthesis of soluble N-compounds, proieins,
alkaloids, chloroplyll and other complex substances which are necessary for p'romuliug
aerial growth as well as formation of fruits and seeds (Olson et al., 1970). Unlike in most
other crops, response of kenaf to nitrogen has not been consistent (White ¢t al., 1970,
Massey, 1974). Some positive respanses have however been reported in Florida (Karbassi
and Willinger, 1966), Western Nigeria (Baker, 1970) Ghana (Anmﬁkwatia and Takyi,
1975), Sudan (Salih, 1977) and Uzbekistan (Tsygankova, 1977). Joyner ¢f al, (1964}
reported that nitrogen significantly increased fresh weight and grecn stalk yield on a sandy
solf. Whereas there was a significant response of kenaf to N in the savanna zone, nonc
was observed in the forest zones 61’ Nigeria (Baker, 1970) and Ghana (Amankwatia and
~ Takyi, 1975). Tsygankova and Safagaracva (1977) observed that N application increased
stem yield of kenaf by 3.61 - 4.23 t/ha. Applying 50 kg N/ha before sowing and two top
dressings, each at 75 kg N/ha gave the highest yicld (Tsygankova, 19'{7).

Plant height and fibre length increased with increase in N rate, but no significant
effect was obscrved on butt diameter and dry matter yield (Idem, 1977). Plant height, buit
diamter and fibre yield were increased by N, and splitting the application of N gate higher

yields than the same amount applicd in a single dose (Adamson ¢t al., 1979).
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Lakshminarayana et al. (1980) observed that the fibre yield increased as N rates increased
from 0-80 kg N/ha. Bhangoo et al. (1986) reported that applying N at 135 and 180 kg/ha
resulted in 71% and 83.5% increase in yields over the no N control, respectively. Dry
ribbon yield of kenaf increased from 4.95t with no N application to 5.93 and 6.10t with
43 and 86 kg N/ha, respectively (Salih, 1983). The root growth also increased with N
rates upto 80 Kg N/ha, but was depressed at 180 kg N/ha (Bhangoo ¢t al., 1986). Lyons
et al. (1991) reported that 240 kg N/ha was required for maximum stem yield and the
application of N did not influence the yield except where the initial soil N was low.

Amon (1966) and de Geus (1973) have earlier recommended 51.5 and 60 kg N/ha
for kenaf, respectively. Optimum fibre yield was obtained by 100 kg N/ha or slightly
higher (Amankwatia and Takyi, 1975; Gutteridge, 1985). In" the southern guinca
ccological zone of Nigeria, Idem (1985) did not observe any significant response to N, A
similar observation was earlicr reported in Nebraska (Williams, 1966).

Increasing N rates increased N but reduced P and K contents in whole plants
(Adamson ¢t al., 1979; Bhangoo ¢t al., 1986) and a high N supply reduced bast fibre
strength and increased its coarseness (Joyner, 1964). Singh ¢t al. (1988) ill.‘i(l.l eported that

high N rates increased fibre length and fineness but also decreased . fibre strength.

2.2 Effect of Nitrogen on Weed Interference and Control
L]
Both the crop plants and weeds respond to nitrogen fertilization, although the
response may vary from place to place, as well as from one plant species to the other.

Blackman and Templeman {1938) revealed that in a normal rainfall year, low growing

weeds species compete for N and so recommended high N rates as a means of suppressing
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moderate weed populations. On a weed infested field that was low in native N, wheat
showed a greater response to applied N than on its weed-free counterpart (Buchanan and
Mclaughin, 1975). At lower N levels, a wheat crop that was infested By weeds showed
higher response to the element than the weed-free crop (Hawkins and Blackman, 1958).
Dotzenko et al. (1969) observed that the rate and time of N fertilization affected weed
population and the number of weed species that emerged. Buchanan and Buins (1970)
have observed that the magnitude of interference by grasses and broad leaf weeds on cotton
was not altered by variation in N rates upto 100 kg N/ha. Adejonwo (1988) reported that
only broadleaf weed dry matter production responded to the applied N because they
emerged later in the scason; and that increasing N level from 0-150 kg N/ha resulied in
lower okra fruit number in plots kept weed-infested for 3 WAS compared with those kept
weed-free throughut the crop life-cycle. \

Charles (1968) reported that the N level nccessary (0 obtain maximum yield
potential can itself act as a weed control measure. It has been reported t\hat application of
N enbanced the cfﬁcacies
of some herbicides on certain crops (Buchanan and Melaughin, 1975 Khalilov, 1975 and
Dadari, 1983). The phytotoxic effect of diuron on cotton was reduced and susceptibility
of weeds to the herbicide was increased by N application (Buchuna.n and Mclaughin,
1975). Pre-emergence application of fiuometuron with N was observed to enhance the
p‘wtotoxicity of the chemical on weeds (Khalilov, 1975). Dadari (1983) reported that at
60 kg N/ha, weed weight was lower in cotton plots treated witl high rate of fluridone plus

ametryne. However, there is limited work done to evaluate the influence of N on weed



interference and control in kenaf.

2.3, Losses Due to Weed Competitiou. in Kenaf

Weeds constitute a serious problem in crop production, especially under rain-fed
conditions in the Nigeria's savanna, Kenaf is susceplible to weed infestation at the early
growlh stages since it has a slow rate of growth initially (Lagoke et al., 1981). Therefore
a good kenaf yield performance may not be attained where the weeds are left unchiecked,
especially during the early growth stages. Baker (1970) observed a 14-31% increase in
fibre yield in the hoe-weeded plots as compared with those that were left weedy.
However, hoe-weeding should be discontinued as soon as the crop is 60-90cm ’lall {Kirby,
1963). This is to avoid injuries to the roots of the plants. Lagoke ¢t al. (1981) reported
a fibre yield loss of upto 59% due to unchecked weeds throughout the crop life-cycle.
Kuchinda et al. (1991) also observed that wecds resulied in the reduction of 47.2% and

+
30% fibre and capsules yields respectively, as comparcd with the best weed control

treatments in the trial.

24 Critical Period for Weed Interference in Kenaf

The critical period of weed interference is the period wh‘cn the crop is most
susceptible to weed competition (Nicto et gl., 1968). It most annual crops, the final yields
are not affected by the presence of weeds up to a centain stage ol growth if the weeds are

subsequently removed and the crop is kept weed [ree thereafter. Conversely, if the crop

is kept weed-free upto a certain growth stage, subsequent weed infestation would not affeet
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the yield. In between these stages is the critical period, during which the weeds must be
removed, otherwise there will be significant yield reduction. Nieto g_tlg_l. (1968) observed
that in most vegetable crops the greatest losses in yicld duc to weed interference occurs
during this critical period.

The precise time and duration of period for maximum competition dcpénds o many
factors such as relative rate of growth of the crop and weeds, weed flora, crop population
and varicty, and times of moisture and nutrient stresses. For most crops, it has been
estimated to be the first quartcr of the crop growth cycle. However, Kasasian and Sceyave
(1969) reported that for most vegetable crops, the first third of the crop growth cycle has
to be kept weed-free if adverse effect of weeds on yield is to be avoided. Lagoke et al.
(1981) estimated the critical period for weed competition on kenaf to be between 3-4 weeks

after sowing (WAS). Concise information on the critical period for kenaf is still limiting,

particularly in the northern guinea savanna of Nigeria.

2.5 Weed Control in Kenaf

Weed control has been identified as one of the most important crop production
practices. The problems associated with manual weed cﬁmrul can be addressed by the use
of herbicides which have been found to lower production cost. In Nigeria, the use of
herbicides have been reported to be more profitable than huc-wcedilllg (Bakul, 1985; Sinha
et al., 1982; Ogungbile and Lagoke, 1986;. Lagoke and Shebayan, 1988; Adigun, 1991).
The feasibility of chemical weed control on kenaf has been reported by a number of

workers. The promising herbicides on kenaf include atachlor, metolachlor and ametryne
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(Boulanger et al., 1973; Michicka et al.; 1977; Lagoke et al., 1981; Kuchinda et al.,
1991). Kuchinda et al. (1991) have observed that ametryne in mixture with either alachlor
or metolachlor performed better than when the individual herbicides were cach, applied
alone. Fluazifop-butyl has also been reported to control weeds and increase seed yield per
plant of kenaf, although it was found to be moderately phytotoxic to the crop (Kuchinda,
et al., [991).

Herbicides act by influencing some metabolic processes within the sugceptible
plants. The major targets for the action of the herbicides are the metabolic pathways such

as biosynthesis, photosynthesis and regulation of cell division (Fedtke and Trebst, 1986).

2.5.1 Chloroacetamides

Chloroacetamides are substituted acid amides which have monochlorinated methyl
[CI-CH,] in the R1 position. Members of this group include alachlor, metolachlor
metazachlor, among others, They are mostly used as selective herbicides in vegetables and
ficld crops for the control of grasses, some broad leaf weeds and sedges (Ashton and
Crafts, 1981). Chloroacetamides are readily absorbed by plants, primarily by seeds and

L]

the first node of germinating seedlings, and appear to be transtocated in the apoplast
system, although symplastic movement may occur. These herbicides are readily taken up
by both susceptible and resistant species, but appear to be more rapidly degraded in the
resistant species (Jaworski, 1975). Lethal concentrations accumulate in those plants with

low rate of metabolism of the chemical, and this gives the basis for selectivity, Members

inhibit mitochondrial phosphorylation and reduce cell division in the primary meristem
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(Audus, 1976). They also aftect protein metabolism. The soil applied-amides inhibit seed
germination and root elongation, whilc the foliar applicd results in localized or general

i

necrosis (Audus, 1576). _ o

1, Alachlor

Alachior {(& C-chioro-2, 6—dicthyi-N-(melﬁoxymcthyl) acetanilide] is applied pre-
emergence or early post-cmergence for the control of grasses, yellow nutsedge and certain
broad leaved weeds in broad leaved crops like cowpea, soyabeans, sunflower, cotton and
some vegetables. Boulanger et al. (1973) observed that alachlor at rates exceeding 1.50
kg a.i/ha reduced fibre yield of kenaf by 15-20% in the Republic of Benin. However, of
the eighteen herbicides tried, Michicka et al. (1977) obscrved that alachlor at 2.4 kg a.i/ha
was the safest on kenaf. In India, Saraswat and Mitra (1977) reported that pre-emergence
application of alachlor at 1.2 kg gave effective weed control in the crop., In lillc southern
guinea zone of Nigeria, Lagoke et al. (1981) reported that treatments, with alachlor at 1-2
kg resulted in higher fibre yields compared with the weedy control. A similar observation
has been made in the northern guinea zone of Nigeria (Kuchinda ¢t al., 1991). In Brazil,
alachlor at 2.4 kg gave selective weed control in kenaf (Deuber et al., 1982). f{ fibre yield
inérease of up to 45% over the weedy control was achieved by applying alachlor at 2.00
kg (Kuchinda ¢t al., 1991). Application of alachlor plus ametryne at 2 + 1 kg a.i/ha
followed by supplementary hoe—wegding at 6 WAS resulted in a season-long weed control
and increased okro pod yicld over two and three hoe-weedings (Lagoke ¢t al., 19806;

Adecjonwo gt al., 1987). ’
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2, Metolachlor

Metolachlor {& C-chloro-6-ethyl-N-(2-methoxy-1-Mcthylethyl)-0-aceto-toluidide]
has a solubility of 530 mg/kg at 20°C. It is applied pre-emergence and it inhibits seedling
emergence. The primary mode of action of metolachlor is inhibition of pruleil{ synthesis
in seedlings (Anon., 1979). Metolachlor is mainly active on grasses and scdges at the rates
of 1.0-2.5 kg, depending on soil type and climatic conditions (Martin and Worthing,
1977). Cornelius ¢t al. (1976) observed that pre-emergence application of metolachlor at
3.36 kg cffectively controlled Cyperus esculentus in transplanted tomato. The control of
broad leaved weeds was enhanced when metolachior was applied together with other
herbicides (Peak, 1980, Lagoke et al., 1982). Metolachlor at 2.16 kg gave a good
selectivity on kenaf (Deuber ¢t al., 1982). Lagoke et al. (1981) and Kuchinda ¢t al. (1991)
reported that metolachlor at 1.5-2.16 kg éave selective weed control as well as increased
fibre and seed yields in kenal in the southern and northern guinea agroecological zones of

Nigeria, respectively,

2.5.2 Triazines

Triazines are heterocyclic nitrogen derivatives and the heterocyalic ring is
composed of three nitrogen and three carbon atoms (Klingman and Ashton, 1975},
Members of this group ate either symmetrical-s-triazines or assymmetrical, depending on
whether the three N atoms in the heterocyclic benzenc ring are symunetrically arranged or

lack the symmetry. The S-triazines are divided into three sub-groups which include chloro
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diamino-, methoxy djamino- and methyl thio diamino-s-triazines, and these have common
names that end with -zine, -tone and -tryne, respectively (Akobundu, 1987). 'l‘llé sub-~
groups are similar in activity (Holly, 1968). The uptake of this group of herbicides is
mainly through the roots, although foiiar absorption oceurs with the n‘lclhylthio diamino-s- -
triazines such as ametryne and prometryne (Kearney and Kaufinan, 1975). From the roots
translocation takes place in the apoplaslic system (o othier parts of the plamt (Glenn ¢t al.,

1975). |
Triazines inhibit photosythesis in susceptible plants by blocking the Hill reaction
associated with photosystem I, and so the site of action is the chloroplast (Moreland and
Hill 1963). The mode of action is the displaccment of the natural pl’asloquinonc clectron
acceptor in the Hill reaction (chlke and Trebst, 1986). Tolerant plants rapidly detoxicate
the herbicide through modification of the active molecule into inactive form by
hydroxylation dechlorination, demethoxyiation, dealkylation or demethylation, depending
on the parent substitution (Kearney and Kaufman, 1975) and by the production of peptide
conjugate (Audus, 1976). The triazines afe most widely used in fild crops for the control
of grass seedlings and broad leaf weeds. The characteristic symptom is foliar chlorosis
followed by necrosis. Selectivity of these herbicides is mainly due to differential rate of
metabolism in the plant (Jachetta and Radosevich, 198f). Resistant épccies metabolise the

[ ]
herbicide faster and the susceptible species, slower, .
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1; Amectryne

Ametryne (4-ethylamino-6-isopropyl _mnino.—l-mclhyl thio-1,3,5-triazine) has pre-
emergence and post-emergence activitics on Ip]ants. It is the least per::,istem in the family
and shows some degree of selectivity in many crops. It is mainly used in mixture with
other herbicides (Michieka et al., 1977; Lagoke et al., 1986; Adejonwo ¢t al., 1987).
Ametryne controls broad Ieaved weeds and some grasses. Although gesatan, a formulation
of ametryne and prometryne at rates excecding 1.5+2.00 kg was observed to reduce kenaf
fibre yield by 15-20% (Michieka et al., 1977), it was however reported that a selective
weed control was enhanced by the use of ametryne in mixture with norfluorozone at 0.5
+ 1.0 kg. (Lagoke et al., 1981). MHNowever, norflurozone has been suggested to be oo
. persistent in the soil (Lagoke, personal conununication), Lagoke et 4_[ (1981) {urther
reported that despite the initial weed control by ametryne at 1.5 kg, there was a reduction
in fibre yicld due to phytotoxic effect of the chemical. Ametryne plus metolachlor was
observed (o check weeds for B WAS on a yamlrﬁaizc mixture (Lagoke et al., 1986).
Ametryne in mixtures with alachlor, metolachlor and metazachlor have been obseived to
setectively control weeds in kenaf and result in fibre and sccd yiclds that were comparable

¥

to the hoe-weeded check (Kuchinda ct al., 1991).

2.5.3 Pyridinyl oxy-phenyl carboxylic acid
l. Fluazifep-butyl
Fluazifop-butyl (4-butyl [5-(trifluoro methyl)-2-pyridinyl) oxy] phenoxy]

propanoate) is a light straw coloured, odourless liquid with a water solubility of 2ppm at
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ambient temperature (Anon., 1983). 1t has an oral LDy, of 4350 mg/kg for rats. Fusilade,
a formulation of fluazifop-butyl is a selective post-emergence hcrbici(ie which has excellent
activity on annual and perennial grasses in broa;d leaved crops (Plowman et al., 1980;
Anderson, 1982; Nalewaja et al., 1982). However, it is not effective against Cypcrus spp
(Roy et al., 1988). It is also applied pre-cmergence, but rcquiring'2-4 times the normal
post-cmergence rate (ICI, 1981). s soil activity is also reported by Buhler and Burnside
(1984). Fusilade is quickly absorbed through the leaves and it is transported in both the
xylem and the phocm (Plowman gt al., 1_980). It accumulates at growing points in plants
thereby affecting the meristamatic tissues of nodes and buds (ICI, 1981)‘. Fusilade
interferes with Adenosine triphosphate (ATP) production (Plowman ¢t al., 1980).
Symptoms become visible within 48 hours of application when growth ceases. Nodes and
growing points become necrotic, young leaves show chlorosis followed by necrosis and
there is a general loss of vigour (Plowman ¢t al., 1980). Decath usuélly oceurs 3-5 weeks
after application. Fusilade is rapidly degraded in moist soil in which it has a half life of
less than 9 weeks. Cold and dry conditions prolong its persistence in the soil.

Fusilade has becn reported to control grasses in cotton, groundnuts, soyabean and
cowpea (Knott, 1982, Lagoke ¢t al., 1985, Kavani gt al., 1986). Selectivity is due to rapid
degradation followed by conjugate formation in broad leaved plants (Plowman et al.,
1980). Fusitade at rates of 0.125-0.50 and 0.5-2.0 kg are required for the control of
annual and perennial grasses, respectively (Plowman g al., 1980). It gave a season long
control of Sorghum halepense following initial applicatiun of fluometryn (Vidrine ¢t al.,

AR, and ws mixwre with &uron controlicd Cynodon dactylon, Roubochia
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cgchinghingri;?ig, Digitaria ciliaris and Yeryonia galamensis in cowpea (Anon., 1984).
Fusiladé at 0.25 and 0.37 kg/ha followed by inter-row cultivation 40-45-DA.S, improved
cowpea pod yield (Kavani et al., 1986). On cotton, fusilade in combination with diuron

| at 1.0+0.8 kg/ha increased cotton yield appreciably (Lagoke et al., 1985). Prusty ¢t al.
(1988) reported that fusilade gave jute fibre yield of 2.09 t/ha which was comparable with
the 2,54 t/ha obtained from a hoe-weeded check.  Although fusilade was found to improve

crop vigour and sced yield per plant of kenaf, its phytotoxicity to the crop resulted in high

stand losses (Kuchinda et al., 1991).
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CHAPTER THREE
3 MATERIALS AND METHODS _
31 Description of the Experimental Site | ,

The field trials were conducted during thiec wet seasons of 1993:1995 on the farm
of the Institute for Agricultural Research, Ahmadu Bello University, Samara (Lat. 11°
11'N; Long. 7° 38"; 686m above mean seﬁ level) in the northern guinea savanna ecological
zone of Nigeria. The so0il of the area is characterized by ferrugenious tropical group of
soils. Details of the physico-chemical properties of the soil of the cxpérimcmal sites are
presentcd on Appendix 1 and the meteorological data on Appendices 2-4.

.
3.2 Cultural Practices
3.2.1 Land prepration

At the on set of each rainy season, the sitc of the trials was ploughed and disc-
harrowed a week after, to get a fine tilth before sowing. Raiscd seed beds of 2.0m by
2.0m were prepared using hand hoes. The spaces allowed between the beds were 0.50m
along and across the beds. Each bed constituted the gross treatment plot.

3.2.2 Seed sowing

Several seeds of kenaf (Cv. Cuba 108) were sown on flat in the beds imunediately
after land preparation on June 30, July 7 and July 6 in 1993, 1994 and 1995, respectively.
Four to six seeds were sown per hill at intra-row and inter row spacings of 20cm and

25¢m, respectively; and thinned o one plant per stand at 10 days after sowing (10 DAS).
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3.2.3 Fertilizer application .
In the trials involving different levels of nitrogen as treatments -(N x herbicides and
N x period of weed interference), single superphosphate and muriale of potash were
broadcast prior to second harrowing operation to give 26kg P/ha and 40kg K,0/ha,
respectively in all the cropping scasons. For the nitrogen treatments, calcium ammonium
nitrate (26% N) was applied appropriately to individual plots immediately a['u:f thinning

to give the required N rates.

3.2.4 Herbicide application

In the N x herbicide trial, metolachlor and alachlor and lllleir mixtures with

"

ametryne were applied pre-emergence; while fluazitop-butyl and -its mixtures with
ametryne were applied post-emergence. The herbicides were applied using a CP3
Knapsack sprayer with a green deflector nozzie at a pressure of about 2.1 kg/cm?, with a
discharge rate of 200 I/ha. The pre-emergence herbicides were applicd immediately after
sowing, while the post-emergence treatments were appled at four weeks after sowing (4

WAS).

3.2.5 Weced control
Plots were hoe-weeded according to the treatments. Before any hoe-weeding was
done, weed samples were collected from each plot in the N x period of weed interference

trial,
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3.2.6 Pest control
The only pest that was considered serious in the three years of trials was flee-beetle
thch feeds on kenaf leaves. Cypermethrin as Cymbush I0EC was used to control the pest

at the rate of 100g a.i/ha (100 L/ha).

33 Physico-Chemical Properties of the Soil

In each year and prior to the establishment of cach trial, a composite seil sample
was taken from a depth of 0-15cm. The samples were air-dried, thoroughly mixed, ground
and then passed through a 2mm sieve for the physical and chemical laboratory analysis.

Particle size distribution was determined by the Hydrometer method as described
| by Day (1965). Soil pH was determined using pH meter (Black, 19({5). Organic carbon
was estimated by the Walky-Black method (Jacksen, 1958). Total N was estimated by the
Micro Kjeldahl method (Bremner, 1965). Cation exchange capacity (CEC) and
Exchangeable Bases (K, Na, Ca and Mg) were estimated by ammonium acetate extraction
and distillation as described by Chapman (1965); Na and K in the exlr‘acts were determined
by an EEL flame photometer, while Ca and Mg were determined by a Perkin Elmer,
Model 290B atomic absorption spectrophotometer. Available P was estimated according
to Bray 1 sulphuric acid reduction method

as described by Trough (1930).

3.4 Mctceorological Data
Data on temperature, rainfall, relative humidity and sunshine hours dui‘ing the

periods of the investigation were obtained from the AR Meteorological Unig, Samaru,
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3.5 Treatments
The experiment consisted of two trials carried out during each wet season as

follows:

3.5.1 Effect of nitrogen and period of weed interference

The treatments consisted of three levels of N (0, 45 and 90 Rg N/ha) factorially
combined w.ith ten peri'ods of weed interference. The weed interference periods (Appendix
2) were in two sets: in the first set, plots were initially kept wced-freel by hoe-weeding for
3, 6, 9 and 12 WAS and left weed-infested thereafier. In the other’ set, plots were left
weed-infested initially for the corresponding periods and kept weed-free therealier. The
other two treatments consisted of plots that were kept weed-free and those left weed-
infested throughout the crop growth period and these two scrved as checks. There were

30 treatments in this experiment, '

3.5.2 Effect of nitrogen and herbicides \
Prior to the commencement of this experiment, a preliminary screening of pre-
emergence and post-emergence herbicides was carried out in 1991. Svme promising pre-

emergence herbicides and fluazifop-butyl (although relatively phytotoxic) were selected for

use in this investigation.

The treatments consisted of three levels of N (0, 45 and 90 kg N/ha) factorially
combined with nine weed control treatments (metolachlor, Melolachlor plus ametryne,
alachlor, alachlor plus amcfrync, fluazifop-butyl, fluazifop-butyl Plus anmctryne, hoe-

weeded at 4 WAS, hoe-weeded at 3 and 6 WAS and a weedy check). Details of the
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herbicide trcatmcnts are contained in Appendix 3. There were 27 treatments in this

L

experiment.

3,5.3 Experimental design and plot size . .
In each trial, the factorial combinations were laid out in a randomized complete
L]

block design with three replications. The plot size was 2m x 2m = 4m?, while the net plot

size was 1.5m x 1.2m = 1.8m?,

3.6 QOhservation and Data Collection
3.6.1 . Weed parameters ,
1. Weed cover score )

The weed cover score was taken at 3, 6, 9 and 12 WAS using a scale of 0-10,
where scale 0 indicates plots without any weeds and scale 10 stands for plots completely

covered by weeds. '

2. Cummulative weed weight

In the weed interference study, samples of fresh weeds were taken from an arca of
0.25m? on each plot before any weeding operation and from all the plots at secd harvest.
A square metal frame (0.5m by 0.5m) was used to mark out the sampling area on each
plot. The weed samples were cleaned free of soil, oven dried at 65°C {or 48 hours and
then weighed. The cummulative dry weed weight per plot was determined by adding up

i
‘the respective weights taken at the various weeding operations and at harvest,
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3.6.2 Crop growth and yicld parameters
1. Emergence score '

Seedling emergence score was taken at 10 DAS using a scale of 0 (zere cmergence)

to 10 (100% cmergence). The scoring was done just before thinning operation.

2. Crop vigour score

This parameter was also taken at 3, 6, 9 and 12 WAS. Th;i: assessm'cm for cfop
vigour was basced on a scale of 0-10; where scale O was assigned to plots with plants which
were unhealthy and dying, and scale 10 assigned 10 plots with very healthy and vigorously

growing crop. In the visual assessment, plant height, stem thickness, foliage greenness

and canopy spread were taken into consideration.

3. Plant height
This was taken at 4, 8 and 12 WAS. Ten plants were taken from outside the net
rows on cach plot and their individual heights measurcd using a meter rule. The

measurement was done from the ground level to the tip of the terminal bud of the plant.

+
The average height was then computed,

4, Butt diameter

This was also taken at 4, 8 and 12 WAS. Ten plants were also taken from outside

the net rows and cut at the ground level. The butt diameters across the cut surfaces were

measured using Vernier Calipher and the average was computed for cach plot,
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5. Wood and ribbon dry weights and yields
Ten plants from the net plots were used at 12 WAS for thc‘wood and ribbon dry
weights and yields determination. The plants wer.e cut and [eft on lhp ficld lor several days
to easc the removal of leaves and reproductive structures. The sticks were peeled to
separate the ribbon from the stalks. They were later dried to constant weights at 65°C and

then weighed, The average weights of wood and ribbon per plant were determined and

yiclds per hectare computed.

6. Fibre yield

For fibre yield determination, ten piants were cut from the net plots at 12 WAS.

The plants were left on the ficld for several days (to shed their leaves) and later retted in

a slow flowingStream for two weeks. This permitted the rottening of the mass covering the

fibre strands, which was then washed off. Rcltillg also facilitaes the separation of the
'

fibre from the wood stalks. The fibre was sun-dricd (o constant weight and then weighed,

Fibre weight per plant and average yiclkd were computed.

7. Number of days to first and 50% flowering
Daily inspection of plants on each plot to determine the number of days to floral
initiation and attainment of 50% flowering (in 1994 and 1995 only) was carried out

appropriately.
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8. Number of capsules per plant
Ten plants from the net  plots were used at seed harvest. The capsules on them

were counted and the average number ol capsules per plant appropriately determined.

9. Seed yicld - !

The capsules indicated above were sun-dricd, threshed and the sceds weighed. The

seed weight per plant and average yield were computed appropriately.

10,  100-sced weight

One hundred seeds were taken from the net yields of the respective plots and

weighed to determined their weight.

37 Statistical Analysis

The data collected were subjected to analysis of variance using the 'F' Test to
determine significant differences in the treatment means as described by Snedecor and
Cochran (1967). Multiple comparison of treatment means was done using the Duncan's
Multiple Range Test (Duncan, 1955); and the magnilude of association and relationship
between some growth and yield characters were assessed through simple correlation (Litte
and Hills, 1978). Path coefficient analysis was carried out to determine #he direct and
indirect contributions as well as percent contributions of some para;xlctcr to fibre and seed
yields as described by Dewey and Lu (1959). Regression analysis was also carricd out to

estimate the effect of the period of weed interference on fibre and seed yiclds as described

by Steel and Torie (1984).
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CHAPTER FOUR .

4 |  RESULTS
4.1 Effects of Ni:rogcn_and Period of Weed Interference on the Growth of

Kenaf

The effects of nitrogen and period of weed interference on the growth of kenaf are

shown in Tables 1-15.

4.1.1 Crop vigour score

The application of N significantly influcnced the crop vig(')ur scorelof kenaf in all
the years of invesiigation (Tables 1-3). In eaﬁh year and at caclf sam_pling, crop vigour
increased with increasing N level from 0-90 kg N/ha.

The period of weed interference (P) had signiﬁcanl.el‘fect on crop vigour score
from 6 wAS in the three years of trials. In all the years, with the exception of 12 WAS
in 1993, the crop vigour score of plots kept weed-free {for 6 WAS and more and that
initially weed-infested for 3 WAS only, were similar and significantly ]]ig]l(:l‘ than those
of plots kept weed-free for 3 WAS only., At 12 WAS in 1993, the plot kept weed-free for
12 WAS and that initially infested for 3 WAS produced more vigorous lplanls than that kept
weed-free for 3 WAS only. The vigour score of kenaf plants kept weed-frec for 3 WAS
was comparﬁble to those of plants weed-infested for 6 WAS and more in all cases in 1993
and 1994 and at 6 WAS only in 1995, However, in 1995, the vigour score of plants kept
weed-free for 3 WAS only was also significantly lower than those weed-inlested for 6

WAS at 9 WAS and 9 WAS and more at 12 WAS.
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Table 1: FEffects of nitrogen and periocd of weed interference
on crop vigour score of kenaf during the 1993 wet
season at Samru '

Treatment Crop vigour score

Nitrogen level (kg N/ha) 6 WAS 9 WAS 12 WAS
0 | 4.39c 5.18c¢ 4.45c

45 6.91b T 35D 6.59

90 8.28a B8.85a 7.67a

SE 0.236 0.220 0.220

Period of weed interference (P)

Weed-free for 3 WAS 5.67¢ 6.22c 5.78bc
Weed-free for 6 WAS 7.44a 7.8%ab 6.78ab

Weed-free for 9 WAS - 7.56ab 6.56ab ,

Weed-free for 12 WAS - ~ 7.33a

Weed-free until Harvest % = -

Weed-infested for 3 WAS 6.8%ab  8.11a ' 7.44a

Weeded-infested for 6 WAS 6.11c 6.89bc 6.33ab

Weed~infested for 9 WAS - 6.11c 4.67c

Weeded-infested for 12 WAS - - 5.00c

Weed-infested until harvest - ¥ -

SE * 0.433 0.402 . 0.401

Interaction

N x P i NS NS

Means followed by the same letter(s) within the same column of

any treatment group are not significantly different at 5%

level of probability (DMRT)

WAS = Weeks after sowing

NS = Not significant at 5% level of probability
¥ = Significant at 5% level of probability

- = Not completely applied at the time of observation
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Table 2: Effects of nitrogen and period of weed interference

on crop vigour score of kenaf during the 1994 wet

season at Samru '

Treatment Crop vigour score
Nitrogen level (kg N/ha) & WAS 2 WAS 12 WAS
0 3.81c 4,05¢c 4.13c
45 b 6.99 6.47b  6.17b
30 7.70a g.11a 7.09a
SE # 0.225 0.214 ! 0.272
Perjod of weed interference (P) )
Weed-free for 3 WAS 5.83ab 5.17b 4.94cd
Weed-free for 6 WAS 7.00a 6.9%a 6.83a
Weed-free for 9 WAS -~ _ 7.83a 7.33a
Weed-free for 12 WAS - - 6.78a '
Weed-free until harvest - - -
Weed-infested for 3 WAS 6.8%a 7.06a , 6.56ab
Weeded-infested for 6 WAS 4.94c 5.33b 5.28bc
Weeded-~infested for 9 WAS - 4.9%94b 4,8%d
Weed~infested for 12 WAS - - 3.78d
Weed-infested until harvest | - - : L.
SE x ' 0.412 0.391 0.497
Interaction ¢
N x P NS .NS NS

Means followed by the same letter{s) within the same column of
any treatment group are not significantly different at 5%

level of probability (DMRT)

WAS = Weeks after sowing i
NS = Not significant at 5% level of probability '
* = Significant at 5% level of probability

- = Not completely applied at the time of cbservation
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Table 3: Effects of nitrogen and period of weed interference

on crop vigour score of kenaf during the 1995 wet

season at Samaru

i

Treatment Crop vigour scgre
Nitrogen level (kg N/ha) 6 WAS 9 WAS 12 WAS
0 3.41c¢c 3.92c 4.21c
45 5.67b 5.66b 5.68b
90 6.75a 7.00a 7.07a
SE # 0.170 0.169 0.180
Period of weed interference (P) 3
Weed-free for 3 WAS 3.83b 3.5%6¢ 3.11d
Weed-free for 6 WAS 6.61a 7.00a 7.00a
Weed-free for 9 WAS = 7.00a 6.83a
Weed-free for 12 WAS - - 7.17a
Weed-free until harvest - - -~ !
Weed-infested for 3 WAS 6.44a 6.6la 6.72a
Weeded-infested for 6 WAS 4.22b 5.11b, 5.39b
Weeded-infested for 9 WAS - 3.89¢c 4.89bc
Weed-infested for 12 WAS -~ - 1.11c
Weed-infested until harvest - - -
SE 0.310 0.308 0.329
Interaction
N x P NS NS ' NS

Means followed by the same letter(s) within the same column of

any treatment group are not significantly different at

level of probability (DMRT)

WAS

]

Weeks after sowing

NS

Il

Not significant at 5% level of probability

C

5%

= = Not completely applied at the time of observation
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Thére was a significant interaction of N and period of weed inlerference on crop
vigour score at 6 WAS in 1993 (Table 4). Without the applicaiion of N, no weed
interference treatment had crop vigour that was comparable to the maximum in the trial,
Plots kept weed-free for 3 WAS only had the least crop vigour than all the other treatments
at the N level, With 45 kg N/ha, plots kept weed-free for 6 WAS and that weed-infested
for 3 WAS only had higher crop vigour than the least and comparable to the 'maximum.
At the N level, plot kept weed-free for 3 WAS only had higher crop vigour while that
weed-infested for 6 WAS had comparable crop vigour with the lcast. With 90 kg N/ha,
all the treatments had higher crop vigour than the least. At the N level, plots kept weed-
free for 6 WAS and those infested for 3 and 6 WAS had maximum crlup vigour, With 45
and 90 kg N/ha, plots kept weed-free for 3 and 6 WAS and that weed-infested for 3 WAS
only had more vigorous plants than thé cotresponding plots without N. Without N and at
45 kg N/ha, plots weed-infested for 6 WAS had similar crop vigour that was significantly
lower than those with 90 kg N/ha.
4,1,2 Plant height !

Nitrogen had significant effect on plant height at 8 and 12 WAS in 1993 and 1994,
and during all the sampling periods in {995 (Tables 5-7). In all the cases, plant height of
kenaf increased significantly with N levels, except at 12 WAS in 1993 when the heights

of plants were similar with the application of 45 and 90 kg N/ha.



31 .
Table 4: Interaction af nitrogen and period of woead

interference on crop vigour score of kenaf at & WAS

during the 1993 wet season at Samaru |

Crop vigour score at 6 WAS
MLML&&M
i W i e 0 45 90

Weed-free for 3 WAS : 4.00e b.67cd 7.33bc
Weed-free for © WAS 5.33de 8.00a-c 9.00a
Weed-free for 9 WAS - - -
Weed-free for 12 WAS - - -
Weed=-free until harvest - - ' -
Weed-infecsted for 3 WAS 4.67e - T7.8%7a-c ' 8,33ab
Weed-infested for 6 WAS - 4.,67e 5.33de 8.33ab
Weed-infested for 9 WAS - - \ -
Weed-infested for 12 WAS - - -
Weed infested until harvest - - : -
SE & 0.527

-

Means followed by the same letter(s) are not significantly
different at 5% level of probability (DMRT}

WAS = Weeks after sowing

1
i

Not completely applied at the time of observation
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Table 5: Effects of nitrogen and period of weed interference
on plant height of kenaf during the 1993 wet season
at Samaru
Treatment Plant height (m)
Nitrogen level (kg N/ha) 4 WAS 8 WAS 12 WAS
0 0.34 1.53¢ 2.25b

45 0.33 1.87b 2.50a

90 0.34 1.98a 2.54a
SE & 0.006 0.036 0.105
Period of weed interference (P)
Weed-free for 3 WAS 0.34 1.T2be 2.22d
Weed-free for 6 WAS C 1.93a 2.53ab
Weed-free for 9 WAS = = 2.58Ba ‘
Weed-free for 12 WAS - - 2,53a-c
Weed-free until harvest - - -
Weed-infested for 3 WAS 0.33 1.89ab 2.73a
Weeded-infested for 6 WAS - 1.64c 2.27¢~d
Weeded-infested for 9 WAS . = - 2.42b-d
Weed-infested for 12 WAS ~ - 2.19%
Weed-infested until harvest - - -
SE + 0.102 Q.OET 0.096
Interaction
N x P NS * NS

Means followed by the same letter(s) within the same column of

any treatment group are not significantly different

level of probability (DMRT)

WAS =
NS =

* -

Weeks after sowing
Not significant at 5% level of probability

Significant at 5% level of probability

at 5%

Not completely applied at the time of observation
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t

Effects of nitrogen and period of weed interference

Table 6:
on plant height of kenaf during the 1994 wet season
at Samaru H
Treatment Plant height (m)
Nitrogen level (kg N/ha} 4 WALS 8. WAS 12 WAS
0 0.33 1.40c 1.89¢
45 0.32 1.86b 2.32b
20 0.33 2.09a 2.6%a
SE % 0.006 0.036 0.045
Period of weed interference (P)
Weed-free for 3 WAS -0.33 1.64b 2.16b
Weed-free for 6 WAS - 1.95a 2.5a
Weed-free for 9 WAS - - 2.66a
Weed-free for 12 WAS - - ' -
Weed-free until harvest 0.32 1.92a 2.497a
Weed-infested for 3 WAS - 1.63b 2.22b
Weeded-infested for & WAS - - . 2.00bc
Weeded-infested for 9 WAS - -, 1.8%¢
Weed-infested for 12 WAS - - . -
fleed-infested until harvest 0.100 0.066 0.820
SE +
Interaction
N x P NS NS *

Means fcllowed by the same letter({s) within the same column of

any treatment group are not significantly different at 5%

level of probability (DMRT)

WAS = Weeks after sowing

NS = Not significant at 5% level of probability

*

= Significant at 5% level of probability

- = MNot completely applied at the time of ocbservation

-
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Table 7: Effects of nitrogen and period of weed interference
on plant height of kenaf during the 1995 wet seasocn

at Samaru

Treatment Plant height {m)
Nitrogen level (kg N/ha) 4 WAS 8 WAS 12 WAS
0 0.33c Iz1l¢ 1.54c
45 0.36b 1.51b 1.84b
90 0.38a 1.67a 1.05a
SE # 0,007 0.039 0.041
(P)
Weed-free for 3 WAS 0.38 l.14c °* 1.37c
Weed-free for 6 WAS - 1.75a 2.07a
Weed-free for 9 WAS - - 2.06a
Weed-free for 12 WAS - - 2:1la
Weed-free until harvest - - -
Weed-infested for 3 WAS 0.34 1.51be 1.93a
Weeded-infested for 6 WAS - 1.33bc 1.65b
Weeded-infested for 9 WAS - - , 1.65bc
Weed-infested for 12 WAS - - 1. 57be
Weed-infested until harvest - - -
SE 0.013 0.071 0.075
N x P NS NS NS

Means followed by the same letter(s) within the same column of
any treatment group are not significantly di'fferent at 5%

level of probability (DMRT)

WAS = TWeeks after sowing
NS = Not significant at 5% level of probability

Significant at 5% level of probability

- = Not completely applied at the time of observation

L
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The period of weed interference had significant effect on plant height l'mfn 8 WAS
in cach year. At 8 WAS the kenaf plants kept weed-free for 6 WAS and those weed-
infested for 3 WAS only were significantly taller than those kept weed-free for 3 WAS
only in 1994 and 1995 and those weed-infested for 6 WAS in 1993 and 1994. At 12 WAS,
plants kept weed-free for 6 WAS and more and those initially infested for 3 WAS only
were significantly taller than those of the other treatments in 1994 and-1995. In 1993, the
tallest plants occured on the plot kept weed-free for 9 WAS and those weed-infested
initially for 3 WAS only. In this year, plants weed-free for 3 WAS only had similar height
with those weed-infested for 6 WAS and more. However, the plants kept weed-free for
3 WAS only were taller than the shortest ones obtained from the plots weed-infested for
12 WAS in 1994, but shorter than those weed-infested for 6 and 9 WAS in 1995

There were significant interactions of N and period of weed interference on plant
height at 8 and 12 WAS in 1993 and 1994, respectively (Tables 8 and 9 ), In 1993,
without the application of N, only plots left infested for 6 WAS had taller plants than the
least and comparable to the maximum. With 45 and 90 kg N/ha, plots kept weéd-free for
3 and 6 WAS and that weed-infested for 3 WAS only had taller plants than the
corresponding treatments without N and comparable to the tallest plants. However, kenaf

plants given 45 and 90 kg N/ha and left infested for 6 WAs had shorter plants than the

tallest. Without N, plot kept weed-free for 3 WAS only had the shortest plants. In 1994,



36 .
Table 8: Interaction of nitrogen and period of weed
interference on plant height of kenaf at 8 WAS

during the 1993 wet season at Samaru

Plant height at-8 WAS

Nitrogen level (kg N/ha)
Period of weed interference 0 45 90
Weed-free for 3 WAS 1.19d 1.95a 2.00a
Weed-free for 6 WAS 1.59bc 2.05a 2.14a
Weed-free for 9 WAS - - _ -
Weed-free for 12 WAS - ~ -
Weed-free until harvest - - -
Weed-infested for 3 WAS 1.58c¢ 1.94ab 2.14a
Weed-infested for 6 WAS 1.7%a-c 1.575c 1.55¢
Weed-infested for 9 WAS - - -
Weed-infested for 12 WAS - - -
Weed infested until harvest w - v -
SE + 0.117 -~

Means followed by the same letter(s) are not significantly
different at 5% level of probability (DMRT)

WAS

Weeks after sowing

Not completely applied at the time of observation
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9: Interaction of nitregen and period' of weed

interference on plant height of kenaf at 12 WAS

during the 1994 wet season at Samaru

Plant height at 12 WAS
rogen é h

Period of weed interxference 0 15 90
Weed-free for 3 WAS 1.82h-j 1193g-j 2.74b-d
Weed-free for & WAS '2.13f-g 2.72b-d 2.67b-e
Weed-free for 9 WAS 2.25e-g 2.80b-d 02.94ab
Weed~free for 12 WAS 1.%4g-j 2.75b-d 2.83a-c¢
Weed-free until harvest - - -
Weed-infested for 3 WAS 1.93g~] 2.25ef 3.24a
Weed~infested for 6 WAS 1.84g-13 2.3%d-£ 2.42c-f
Weed-infested for 9 WAS 1.523 1.95g-i 2.53b-f
Weed-infested for 12 WAS 1.70h-3  1.81h-j 2.141-1,
Weed infested until harvest - - -
SE # 0.140

Means followed by the same letter(s)

\

different at 5% level of prcbability (DMRT}

WAS

= Weeks after sowing

are not significantly
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without N and with .45 kg N/ha application, no weed interference treatment had
comparable plant height to the maximum. However, at. the same N treatments, plants kept
weed-ree for 6 and 9 WAS were taller than the shortest plants obtained from those weed-
infested initially for 9 WAS. With the application of 45 kg N/ha, plants kept weed-free
initially for 3 WAS only and those weed-infested for 12 WAS had s'imilar heights which
were comparable to thé least. With 90 kg N/ha, plants initially weed-infested for 3 WAS
only had maximum plant height which was comparable to those of the plants kept weed-
free for 9 and 12 WAS. Under this N rate, all the plants were taller than the shortest
plants obtained in the trial. The plants given 45 and 90 kg N/ha all1d kept w.eed-frcc for
| 6-12 WAS or left weedy for 6 WAS were correspondingly similar in height, and taller than
those withbut N. However, plants given 45 kg N/ha and left weed-infested for 3-9 WAS
and those given 90 kg N/ha and left weed-infested for 6-12 WAS had comparable plant
heights with those kept weed-free for 6 and 9 WAS but given no N.
|
4.1.3 Butt diameter
Application of N significantly influenced the siem buit diameter of kenaf plants at
8 and 12 WAS in 1993 and 4 t0 12 WAS in 1994 and 1995 (Tables 10-12). The butt
diameter increased with increasing N rate in the three years, except at 12, 4 and 8§ WAS
in 1993, 1994 and 1995, respectively, when the difference between 45 and 90‘kg N/ha was
not significant, although the two rates resulted in greater butt diameters than the no N

control,
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Table 10: Effects of nitrogen and period of weed interference
on butt diameter of kenaf during the 1993 wet
season at Samaru

Treatment Butt diameter (cm)
Nitrogen level (kg N/ha) 8 WAS 12 WAS
0 0.96¢c 1.12b
45 1.25b 1.2%a
90 1.39a 1.33a
SE % 0.036 0.031

period of weed interference (P)

Weed-free for 3 WAS 1.08b 1.14bc
Weed-free for 6 WAS 1.23ab 1.30ab
Weed~-free for 9 WAS e ’ 1.31a
Weed-free for 12 WAS - 1.31a
Weed-free until harvest -~ -
Weed-infested for 3 WAS 1.34a 1.38a
Weeded-infested for 6 WAS 1.14b 1.23a-c
Weeded-infested for 9 WAS 5 , l.22a-c
Weed-infested for 12 WAS - 1.08¢
Weed-infested until harvest . - -

SE % 0.065 0.055
Interaction

N x P NS NS

Means followed by the same letter(s) within the same Eolumn of

any treatment group are not significantly different at 5%

level of probability (DMRT)

WAS

L]

Weeks after sowing

NS

Ll

Not significant at 5% level of probability

I
Ll

Not completely applied at the time of observation
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Table 11: Effects of nitrogen and period of weed interference
on butt diameter of kenaf during the 1924 wet
season at Samaru '

Treatment . Plant heiéht {m)
Nitrogen level (kg N/ha) ' 4 WAS 8 WAS 12 WAS
0 _ 0.50b 0.85c 1.03c
25 0.68a  1.15b: 1.23b
90 : 0.70a  "1.35a 1.44a
SE % 0.013 0.024 0.026
Period of weed interference (P)
Weed~-free for 3 WAS 0.65 1.04b 1.21bc
Weed-free for 6 WAS - 1.18a  1.26b "
Weed-free for 9 WAS - - 1.41a
Weed-free for 12 WAS _ - _ - N l.26b
Weed-free until harvest - | - -
Weed-infested for 3 WAS 0.60 1.20a 1.34ab
Weeded-infested for & WAS - 1.04b 1.26b
Weeded-infested for 9 WAS - - ' 1.08cd
Weed-infested for ‘12 WAS - - 1.04d
Weed-infested until harvest ~ ‘ - ' -
SE + - 0.023  "0.044 0.046
Interaction
N x P ) NS NS *

Means followed by the same letter({s) within the same column of
any treatment group are not significantly different at 5%
level of probability (DMRT) N

WAS = Weeks after sowing

NS

Not significant at 5% level of probability

*

Significant at 5% level of probability

Il

Not completely applied at the time of observation



1]

Table 12: Effects of nitrogen and period of weed interference
on butt diameter of kenaf stem during the 1995 wet
season at Samaru

Butt diameter (m)

Treatment
4 WAS 8 WAS 12 WAS

Nitrogen level (kg N/ha)

0 0.47%7¢ 0.66b o 0.77c

45 0.62b 0.95a 0.98b

90 0.68a 1.02a 1.14a
SE + 0.015 0.031 0.027
Period of weed interference (P)
Weed-free for 3 WAS 0.55 0.69c 070c
Weed-free for 6 WAS - 1.03a 1+33a
Weed-free for 9 WAS - - ' 1.13a
Weed-free for 12 WAS - - 1.11a
Weed-free until harvest - - -
Weed-infested for 3 WAS 0.63 0.97ab 1.07a
Weed-infested for 6 WAS - 0.81bc 0.86b
Weed-infested for 9 WAS - - , 0.83bc
Weed-infested for 12 WAS - - 0.84bc
Weed-infested until harvest = - -
SE # 0.028 0.055 0.048
Interaction
N x P NS NS NS

Means followed by the same letter(s) within the same column of

any treatment group are not significantly different at 5%
level of probability (DMRT)

WAS = Weeks after sowing

NS

It

Not significant at 5% level of probability

Not completely applied at the time of observation
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The period of weed interference significantly influenced the butt diameter of kenaf
plants at 8 and 12 WAS in the three years of trials. At 8 WAS, pls;nls kept weed-free for
6 WAS and those infested for 3 WAS only had greater butt diameters than those kept
weed-free for 3 WAS only and those initially weed-infested tor 6 WAS in 1994, At this
period, plants initially weed-infested for 3 WAS only in 1993 and those kept weed free for
6 WAS in 1995 had greater butt diameter than those kept weed-free for 3 WAS only and
those weed-infested for 6 WAS, respectively. At 12 WAS plants kept wetd-free for 6
WAS and more and those infested for 3 WAS only had greater butt diameter than those
weed-infested for 12 WAS in 1993, 9-12 WAS in 1994 and 6-12 WAS in 1995. At this
period, plants initially weed-free for 3 WAS had comparable butt diameter to the
appropriate least in 1993 and 1995.

There was significant interaction of N and period of weed interference on butt
diameter at 12 WAS in 1994 (Table 13). In this case, without the application of N, plams
kept weed-free for 9 WAS and those weed-infested for 3 WAS only had Jarger butt
diameters than the least obtained from plants kept weed-free for 3 WAS only. With 45 kg
N/ha, only plants initially kept weed-free for 3 WAS only and those weed-infested for 9
and 12 WAS had butt diameters comparable to the least, while with 90 kg N{ha. no plant
was comparable o the least. While no plant without N could compare well with the
maximum butt diameter, those with 45 kg N/ha which were kept weed-free for 9 and 12

WAS had comparable butt diameters to the maximum. With 90 kg N/ha, the maximum
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Table 13: Interaction of nitrogen and period of weed
interference on butt diameter of kenaf stem at 12

WAS during the 1393 wetl season at Samaru

Nitrogen level (kg N/ha)
Period of weed interference 0 45 90
Weed-free for 3 WAS 0.88qg 1l.12d-g l.6e6a
Weed-free for 6 WAS 1.06d-g  1.23c-e ' 1.50ab
Weed-free for 9 WAS 1.249c-e 1.47a-c 1.52ab
Weed-free for 12 WAS 0.90g l1.47a~c 1.45a-c
Weed-free until harvest - - -
Weed-infested for 3 WAS 1.29b~d 1.17d-£ 1.58a
Weed-infested for © WAS 1.07d-g 1.19d-e 1.50ab
Weed-infested for 9 WAS 0.94f-¢g l.p6d¥g . 1.25c-e
Weed-infested for 12 WAS 0.92g 1.03e-g 1.17d-£
Weed infested until harvest - - -

SE + 0.081

Means followed by the same letter(s) are not significantly

L]

different at 5% level of probability {DMRT)

WAS = Weeks after sowing

]

- = Not applied at the time of observation
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putt diameter was obtained on plants kept weed-free or weed-infested for 3 WAS and this
was comparable to all the other treatiments, except those weed-infested for 9-12 WAS,
With zero and 45 kg N/ha, the butt diameter of plants kept weced-tiree for 3 and 6 WAS and
those initially weed infested for the same periods were correspondingly similar a'nd less
than those of the plants given 90 kg N/ha. With each N rate, plants kept, weed-free for 3
WAS only and those weed-infested for 9 and 12 WAS had lower butt diameters than their
maxima, except those supplied with 90 kg N/ha and kept weed-free for 3 WAS only.
A

4.1.4 Number of days Lo first Nowering

It took fess number of days for plants to stari flowering in 1993 than in 1994 (Table

14). Although the number of days to first flowering was less in 1995 than in 1994, the

difference was not significant. .

Nitrogen application and period of weed interference significantly affected the
number of days to first flowering of kenaf crop in all the years of trials. The number of
days o first flowering decreased with increasing N rate in the thiree yea,rls.

In all the years, plants of the plots kept wecd—frt;e for 3 WAS only and those wcc;d-
tnfested for 9@ and 12 WAS took more number of days to first flowering than the
appropriate least. In 1993, keeping the plots weed-free for 6 and 12 WAS or initially

infested for 6 WAS sipnificantly reduced the number of days w first flower formation

compared with weed infestation for 12 WAS. In 1994, the



Table 14: Effects of nitrogen and period of weed interference
to first flowering of kenaf

during the 1993-1985 wet seasons at Samaru

on number of days

45

\

Treatment Neo. ¢f days to first
flowering
1993 1994 1985
Nitrogen 1 k
0 73.4a 77.4a 74.5a
45 71.2b 71.8b 71.7b‘
90 68.1lc 69.8c 69.1c
SE 0.508 0.537 0.721
Period of weed interference (P)
Weed-free for 3 WAS 72 .2ab 74.6a 74, ca
Weed-free for © WAS 68. 9¢ 72.2ab £9.6b
Weed-free for 9 WAS 70.7a~¢c  72.7ab 68.2b
Weed-free for 12 WAS 69. 3c 12.3ab 69.4Db
Weed-free until harvest - - . -
Weed-infested for 3 WAS 70.%a-¢ ,70.9b 69,90
Weed-infested for € WAS 69.7bc 72.0ab 73.6Ga
Weed-infested for 9 WAS 12, 3ab 74,7a 73.8Ba
Weed-infested for 12 WAS 73.2a  74.7a 74, 6a
Weed-infested until harvest - - - ,
SE & 0.926 0.979 0.721
Interaction '
NS NS N3
N x P
Mean 70.9b 73.0a 71.8ab

Means followed by the same letter(s) within the same column of
any treatment group are not significantly different at 5%

level of probability

NS

i

i

(DMRT)

Not significant at 5% level of probability
Not completely applied at the time of observation
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plots weed-infested for 3 WAS only had less number of days to first flowering than thosc
kept weed-free initially for 3 WAS only and those weed-infested for 9 and 12 WAS. In
1995, the plants kept weed-free for 6 WAS and more and those initially weed-infested for
3 WAS only had shorter periods to first flowering than the corresponding weed-free and
weed-infestation periods, respectively.

The interaction of N and period of weed interference on the number of days to first

flowering was not singificant during the three years of this study.

4.1.5 Number of days to 50% flowering

There was no significant difference in the number of days to 50% flowering
between 1994 and 1995 (Table 15), while no data was available for 1993.

Nitrogen and period of weed interference signtficantly afl fectled the number of days
to 50% flowering in 1994 and 1995, The numbqr of days to 50% floweting also Fk:creascd
with increase in N rate from 0-90 kg N/ha in the two ycars of trials. |

In 1994, the planis kept weed-free for 6 and [2 WAS and those Weed-infested
initially for 3 and 6 WAS had less number of days to 50% ﬂowcr.ing than the plants left
weedy for 12 WAS. Keeping the plants weed-free for 3 and 9 WAS or weed-infested for
9 WAS resulted in comparable number of days to those infested for 12. WAS. In 1995,
plants kept weed-free for 6 WAS and more had less number of days 10 50% flowering than

{
those left weedy for the corresponding periods. The plants weed-infested initially for 3
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Table 15: Effects of nitrogen and period of weed interference on number of days (o

50% flowering of kenaf during the 1993-1995 wet scasons at Samaru

Treatment No. of days to 50% flowering

1994 1995

Nitrogen level (kg N/ha)

0 84.6a 81.1a
45 79.0b 78.6b
90 76.8¢ ' 75.8¢
SE + 0.542 0.751

Weed-free for 3 WAS 81.21a-c 82.0a
Weed-free for 6 WAS 78.9¢ ' 76.1¢
Weed-free for 9 WAS 79.9a-c 75.3¢
Weed-free for 12 WAS 79.1b¢ 76.1¢
Weed-free until harvest - -
Weed-infested for 3 WAS 78.3¢ 76.6be
Weed-infested for 6 WAS 79.0¢ 80.4ab
Weed-infested for 9 WAS 82.0ab 8« 7ab
Weed-infested for 12 WAS 82.6a s 80.9a
Weed-infested until harvest - -

SE + 0.991 1.373
Interaction

NxP NS NS
Mean 80.1 78.5

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

NS = Not significant at 5% level of probability

- = Not completely applied at the time of observation
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WAS only had comparable number of days to those weed-infested for 6 and 5 WAS, but
less thap of the plants weed-infested for 12 WAS and the corresponding, weed-lree

situation.

The interaction of N and period of weed interference on the number of days to 50%

flowering was not siginficant in the two years of trials.

4.2  Effects of Nitrogen and Period of Weed Interference on Weeds
+
The effects of nitrogen and period of weed interference on weeds are presented in
Tables 16-21. The weed specices found at the sites of the trials are presented on Appendix

5.

4.2.1 Weced cover score .

The effect of N on weed cover score was significant at 6-9 WAS in 1993, 6 WAS
in 1994 and 6-12 WAS in 1995 (Tables 16-18). In 1993, 90 kg N ralc increased weed
cover sﬁore at 6 and 9 WAS compared with no N trealment. In 1994 and 1995, 45 and 90
kg N rate similarly increased weed cover score at 6 WAS. A similar result was obtained
at 9 WAS in 1995, At 12 WAS in 1995, only 45 kg N/ha increased the weed cover score
compared with the no N control, ‘

There was significant effect of period of wgcd interference on weed cover score
from 6 WAS in the three years of study. In this case, plois kept weed-free for 6 WAS and
more and that initially weed-infested for 3 WAS only had singificantly lower wked cover

-*

score than that kept weed-free for 3 WAS only. The weed cover score on the plots kept
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Table 16: Effects of nitrogen and period of weed interference
on weed cover score during the 1993 wet season at

Samaru
Treatment Weed cover score
6 WAS 9 WAS "12 WAS

Nitrogen level (kg N/hal .

0 2.89 2.25b 1.84

45 3.06ab 2.32b 1.86

90 3.45a  2.85a 1.95
SE % 0.119 0.134 '0.106
Period of weed interference (P) ’
Weed-free for 3 WAS 6.33a 6.22a 6.00a
Weed-free for 6 WAS 0.10b 0.41c 0.41c
Weed-free for 9 WAS - 0.10c 0.53c
Weed-free for 12 WAS - - 1.27b
Weed-free until harvest - - -
Weed-infested for 3 WAS 0.10b 0.10c +0.31c
Weed-infested for 6 WAS 6.00a 2.03b 0.31c
Weed-infested for 9 WAS - 6.00a 0.10c

Weed-infested for 12 WAS - - 6.11a

Weed-infested until harvest - - -

SE + 0.216 0.245 0.194
& g ]
N x P . NS NS

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

WAS Weeks after sowing

NS Not significant at 5% level of probability

. Significant at 5% level of probability

Not completely applied at the time of observation

L IO (I '
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Table 17: Effects of nitrogen and period of weed interference
on weed cover score during the 1994 wet season at

Samaru
Treatment : Weed cover score !
6 WAS 9 WAS 12 WAS

0 2.158b 2.90 2,52

45 3.04a 3.35 2.53

90 3.35a 2.81 2.35
SE + 0.192 0.215 0.116
Period of weed interference (P) .
Weed-free for 3 WAS 4.17b 5.94b 6.28b
Weed-free for & WAS 0.24c 2.00c 2.22c
Weed-free for 9 WAS - 0.68d 1.47cd
Weed-free for 12 WAS - - 0.29%e
Weed-free until harvest . * - ‘
Weed-infested for 3 WAS 0.97¢c 0.5%6d 0.56e
Weed-infested for 6 WAS 6.00a-c 0.73d  0.98de
Weed-infested for 9 WAS - 8.20a ' 0.58de
Weed-infested for 12 WAS - - 7.41a
Weed-infested until harvest - - -
SE #+ ¢ D351 0.392 0.299
Interaction
N x P NS NS ' NS

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

WAS
NS

Weeks after sowing
Not significant at 5% level of probability
Not completely applied at the time of observation ‘

wono
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+

Table 18: Effects of nitrogen and period of weed interference
on weed cover score during the 1995 wet season at

Samaru
Treatment Weed cover score
6 WAS 9 WAS 12 WAS
itr vel N '

0 3.67b 3.38b 2.94b

45 5.35a 4.25a 3.69%a

90 5.65a 4.28a 3.23b
SE * 0.185 0.144 0.164
period of weed interference (P) \
Weed-free for 3 WAS 9.00a 9.72a 10.00a
Weed-free for 6 WAS 1.06b 2,39 2.94b
Weed-free for 9 WAS - 2.11b 2.52b
Weed-free for 12 WAS - - 0.88c
Weed-free until harvest - - -
Weed-infested for 3 WAS 1.00b 0.34c¢ 0.23c
Weed-infested for & WAS 8.5%0a 0.20c b.27c
Weed-infested for 9 WAS - 9.06a 0.20c
Weed-infested for 12 WAS - - 9.22a
Weed-infested until harvest - - -
SE + 0.337 0.264 0.300
Interagtion
N x P NS NS NS

L}

Means followed by the same letter (s} within the same column of
any treatment group are nol significantly different at 5%
level of probability (DMRT)

WAS
NS

Weeks after sowing
Not significant at 5% leve
Not completely applied at the time of cbservation

1l of probability

1
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weed-free for 3 WAS only was similar to those obtained on plots weed-infested for 6 WAS
and more during the corresponding periods in 1993 and 1995. At 12 WAS, plot kept
weed-free for 9 WAS had comparable weed score to those weed-infested for the same
periods in 1993 and 1994.

The interaction of N and period of weed interference on weed cover score was
significant at 6 WAS in 1993 (Table 19). With each of the N levels, plot kept weed-free
for 6 WAS and those initially weed-infested for 3 WAS only had the least weed cover
score. The plot kept weed-free for 3 WAS only and given 0-9 kg h;fha had comparable
weed cover score to the maximum obtained from that given 45 kg N/ha and left infested
for 6 WAS. Without N, the weed cover score on plot weed-infested for 6 WAS was also
comparable to the maximum and greater than the least in the trial. However, with 90 kg
N’ha, the plot left weedy for 6 WAS had greater weed cover score tllelﬁ the least, but lower
than the maximum.

4.2.2 Cummulative weed dry weight

The cummulative weed dry weight obtained in 1993 was greater than in 1995,
which in turn was greater than that obtained in 1994 (Table 20). .

Application of N had significant effect on the cummulative weéd dry weight in 1995
only. In this year, N application increased cummulative weed dry weight over the no N

control, while no significant difference was observed between 45 and 90 kg N/ha

treatments.
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Table 19: Interaction of nitrogen and period of weed

interference on weed cover score ak 6 WAS during

the 1993 wet season at Samaru

W cover score at 6 .WA
1 kg N/h
Period of weed interference 0 45 90
Weed-free for 3 WAS . 6.33a 6.33a 6.33a
Weed-free for 6 WAS 0.10c 0.10c 0.10c
Weed-free for 9 WAS - - -
Weed-free for 12 WAS - - . . -
Weed-free until harvest - - -
Weed-infested for 3 WAS 0.1l6c | 0.10c 0.10c
Weed-infested for © WAS 6.00ab 71.00a 5.00b
Weed-infested for 9 WAS - - : -
Weed-infested for 12 WAS - - -
Weed infested until harvest - - | -
SE + 0.381 .

Means followed by the same letter(s) are not .significantly

different at 5% level of probability (DMRT)

]

WAS Weeks after sowing

-

Not completely applied at the time of observation



54

Table 20: Effects of nitrogen and period of weed interference
on cummulative weed dry weight during the 1993-1995

wet seasons at Samaru %

Treatment Cummulative weed
dry weight (t/ha)

19923 1994 1995

Nitrogen level (kg N/ha)

0 8.33 2.23 3.04c

45 11.21 2.57 4.86a

90 9.27 2.29 4.59ab
SE + 0.605 0.223  0.37
Period of weed interference (P)
Weed-free for 3 WAS 15.24b 3;66b 4.04c
Weed-free for 6 WAS 6.00c 0.05d 1.73de
Weed-free for 9 WAS 4.27¢cd 0.05d 0.40c
Weed-free for 12 WAS 2.73cd 0.05d 0.12e
Weed-free until harvest 2.43d 0:05d 0.08e
Weed-infested for 3 WAS 3:.92cd 1:.76c 0.1%e
Weed-infested for 6 WAS 5,02cd 4.06b  3.6lcd
Weed-infested for 8 WAS 20.43a 3.63b 9.72b
Weed-infested for 12 WAS 19.6%9a 5.63a 11.86a
Weed-infested until harvest 16.23b 4.65ab 9.91b
SE 1.100  0.406  0.12
Interaction
N x P ¥ NS NS
Mean 9.60a 2.36¢ 4.16b

Means followed by the same letter(s) within the same column of
any treatment group are not significantly different at 5%
level of probability (DMRT) ‘

WAS '
NS

Weeks after sowing
Not significant at 5% level of probability
Significant at 5% level of probability
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The périod of weed interference also significantly i-nﬂucnc‘ed weed dry @cigh[ in
the three years of study. In 1993, plots kept weed-free for 6 WAS and mere and those
weed-infested for 3 and 6 WAS had tess weed dry weight than 111a;t kept weed-free for 3
WAS only and those weed-infested for 9 and 12 WAS. [n 1994, plots kept weed-Iree for
6 WAS and more had less weed dry weight than that initially infested for 3 WAS only,
which in turn was singificantly less than those infested for 6 WAS and more and that kept
weed-free for 3 WAS. In 1995, plots kept weed-free for @ WAS and more 313d that weed-
infested for 3 WAS only had less weed dry weight than those weed-infested for 6 WAS and
more. In this year, keeping the plot weed free for 3 WAS only resulted in comparable
weed dry weight to that obtained from the weed-infested plot forl 6 WAS, but less than
those infested for 3 WAS and more. The cummulative weed dryla weight of plot weed-
infested throughout the crop life-cycle was less than that obtained from plots weed-infested
for 9 WAS 1993 and 1994,

There was significant interaction of N and period of weed interference on
cummulative weed dry weight in 1993 (Table 21). In all the N levels, plots kept weed-free
for 6 WAS and more and those infested for 3 and 6 WAS lhad lower weed dry weight than
all other treatments except that with 90 kg N/ha kept weed-free for 3 WAS. Without N,
plot kept weed-free for 3 WAS only and those weed-infcsted for ? WAS and more had

lower weed dry weight than the maximum in the trial, but greater than the least. With 45

kg N/ha, plot kept weed-free for 3 WAS and that weed-infested for 12
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Table 21: Interaction of nitroegen and period of weed

interference on cummulative weed dry weight during
L}

the 1993 wet season at Samaru

Period of weed jnterference 0 45 90
Weed-free for 3 WAS 18.7b~-d 23.08ab 3.96e
Weed-free for 6 WAS 2.52e 2.45% ' 2.8le
Weed-free for 9 WAS 2.25e 3.13e 1.88e
Weed-free for 12 WAS 6.04e 3.d44e 3.33e
Weed-free until harvest 1.98e 2.81le 3.33e
Weed-infested for 3 WAS 2.34e 3.91e 5.51e
Weed-infested for € WAS 5.26e 71.24e 2.55e
Weed-infested for 9 WAS 13,594 27.5a l 20.21bc
Weed-infested for 12 WAS 14.27d 23.86ab 20.31bc
Weed infested until harvest 15.83c-d 14.06d 18.80b-d
SE + 0.90

Means followed by the same letter(s) are not significantly

different at 5% level of probability (DMRT)
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WAS had comparable weed dry weight to the maximum obtained from weed infestation
for 9 WAS, under the same N rate. Nitrogen applibaliou increased weed dry weight over
the no N control on plots left weedy for 9 and 12 WAS. With 90 kg N fha, plot ‘kcpt weed-

free for 3 WAS had comparable weed dry weight to the least and les$ than those without

N and 45 kg N/ha.

4.3 ~ Effects of Nitrogen and Period of Weed Interference on Wood, Fibre
and Seed Yields of Kenaf

The effects of N and period of weed interference on wood fibre and seed yields of

kenaf are shown on Tables 22-33.

4,3.1 Wood weight per plant and yield

The wood weight and wood yield were higher in 1993 than in 1995, beipg the least
in the ﬁec years of investigation (Tables 22 and 23). The influcnce of N application and
period of weed interference on wood weight and yicld was significant in the three years
of study. The effect of N on wood weight per plant and yield was similar in the three
years of trials. In both cases, wood weight and yicld increased with increasing N Jevel

from 0-90 kg N/ha.

In all the years, plot kept weed-free for 3 WAS only and those weed-infested for
9 WAS and more produced significantly lower wood weight and yicld than the appropriate
maxima. Similarly, plots kept weed-free for 6 WAS and more and that left weed-infested
for 3 WAS only produced significantly more wood weight and yield than the appropriate

leasts obtained from plots lefi-infested for @ WAS .
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Table 22: Effects of nitrogen and period of weed'interference
on wood dry weight per plant of kenaf during the
1993-1995 wet season at Samaru

Treatment Weed weight
(g/plantt)
1993 1594 1995

Nitrogen level (kg N/ha)

0 8.95c 6.24c 6.57c¢

45 18.59%b 16.83b 13.3%

90 24.55a 22.99%a 19.42a
SE + 0.895 0.931 0,951

Period of weed interference (P)

Weed-free for 3 WAS 15.42bc 12.21cd 8.97de
Weed-free for 6 WAS 20.60a  19.23ab 17.4lab
Weed-free for 9 WAS - 23,228 22.67a 15.64bc
Weed-free for 12 WAS 18.49ab 16.94b 21.18a
Weed-free until harvest 19.73a 19.42ab « 18.04ab
Weed~-infested for 3 WAS 18.58ab 19.98ab 13.20b-d
Weed-infested for 6 WAS 17.07a~c  12.99%cd 11,29c-e
Weed-infested for % WAS 12.89%c 10.77d 7.06e
Weed-infested for 12 WAS 14.42bc 8.84d 8.16de
Weed-infested until harvest 15.24bc 10.49d 10.30c~-e
SE + 1,63 1.70 1.736
Interaction

N x P NS NS NS

Mean 17.37a 15:35ab 13.13b

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

NS = Not significant at 5% level of probability
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Table 23: Effects of nitrogen and pericd of weed interference
on wood yield of kenaf during the 1993-1995 wet

season at Samaru
i

Treatment ) Wood yield (kg/ha)
1993 1994 . 1995

Nitrogen level (kg N/ha)

0 17%90c 1264c 1257¢c

45 3718b 3366b 2773b

90 4910a 4598a 3775a
SE + 179.0 1e5..7 . 181.5
Period of weed interference (P) F
Weed-free for 3 WAS 3084c 2442cd 1793cd
Weed-free for 6 WAS 4120a 3846ab  3616ab
Weed-free for 9 WAS 4244a 4534a 3150ab
Weed-free for 12 WAS 3698ab 3411b 3754a p
Weed-free until harvest 3946a 3832ab 3607ab
Weed-infested for 3 WAS 3716ab  3993ab  2641lbc
Weed-infested for €& WAS 3414a-c 2596cd' 2068cd
Weed-infested for 9 WAS 2578c 2156d 1412d
Weed-infested for 12 WAS 2884bc 1768d 1951cd
Weed-infested until harvest : 3048bc 2132d 2024cd
SE + 326.0 339.0 331 .4
Interaction .
N x P NS NS NS
Mean | 3473a 3073ab 2602b

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

NS = Not significant at 5% level of probability
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in 1993 and 1995 and 9 WAS and more in 1994. The plots inI'csl::ﬁ for 6 WAS in 1994
and 3 and 6 WAS in 1995 also produced less wood weight than the appropriate maxima.
Weed infestation throughout the crop life-cycle caused 28.2%, 53.0% and 406.1%
reductions in wood yield compared to the maximum yields in 1993, 1994 and 1995,
respectively. )

The interaction of N and period of weed interference on wood weight and yield

were not significant in the three years of study.

4.3.2 Ribbon weight per plant

The ribbon weight per plant of kenaf was greater in 1993 than in 1994 and 1995
(Table 24). '

Nitrogen application and period of weed interference had significant effects on
ribbon yield per plant of kenaf in the three years of trials. The yicld tended to increase
with increasing N level in the three years.

In 1993, plot kept weed-free for 3 WAS only and those wccgl-infcslcd' for 6 WAS
and more produced significantly less ribbon than the maximum obtained from plots kept
weed-free for 9 WAS. In this year, the plots kept weed-free for 6 WAS and more and that
weed-infested for 3 WAS only produced ribbon yields comparable to the maximum and
higher than the least obtained from those weed-infested for 9 WAS. In 1994, plots kept
weed-free for 6 WAS and more and that infested for 3 WAS only resulted in higher ribbon
yield than plot kept weed-free for 3 WAS only and those weed-infested for 6 WAS and

more. In 1995, plots kept weed-free for 6 WAS and throughout the crop life-cycle
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Table 24: Effects of nitrogen and pericd of weed interference

on ribbon weight per plant of

1993-1995 wet seasons at Samaru

kenaf during the

Treatment Ribbon weight
{g/plant)
1993 1994 . 1995
itr n lev kg N

0 6.06¢c 4.05¢c 3.71c

45 12.32b 9.17b 7.31b

90 15.79a 12.71a 9.90a
SE + 0.595 02474 0.470
Period of weed ipterference (P) ,
Weed-free for 3 WAS 10.04b-d 6.90cC 4,.05e
Weed-free for 6 WAS 12.8%7a-c 10.80ab 9.9%7ab
Weed-free for 9 WAS 14.02a 12.7%a 8.02bc
Weed-free for 12 WAS '12.22a-c¢  10.03b  10.78a
Weed-free until harvest 13.43ab 10.46a-b 9.54ab
Weed-infested for 3 WAS 12.73a-c  10.67ab ' 6.98cd
Weed-infested for 6 WAS 10.60b-d  7.32c 6.20c-¢
Weed-infested for 9 WAS 8.13d 6.44c 3.90e
Weed-infested for 12 WAS 9.53cd 4.85¢ 4.86de
Weed-infested until harvest 10.31b-d 6.19%¢c 5.44c-¢
SE 1.081 0.864 0.858
nter Lon
N x P NS NS ' NS
Mean 11.39%a 8.64Db 6.97h

Means followed by the same letter(s) within the same column of

any treatment group are not signi
level of probability {(DMRT)

NS

Not significant at 5% level of probability

ficantly different at 5%
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produced ribbon yield comparable to the maximum obtained {rom that kept weed-free for
12 WAS. Thesc were also higher than that of plot kept weed-free for 3 WAS ouly and
those infested for 3 WAS and more. Yields of ribbon from plot kept weed-free for 9 WAS
and that weed-infested for 3 WAS only were similar and however higher than the least
obtained from plot weed-infested for 9 wAS and that kept weed-free for 3 WAS.
Unchecked weed infestation throughout the crop life-cycle caused 26.5%, S.I 5% and
49.5% reductions in ribbon weight per plant compared to the appropriate maxima in 1993,
1994 and 1993, respectively.

There was no significant imeraction of N and periold of weed interference on ribbon

weight per plant of kenaf during the three years of investigation,

4.3.3 Ribbon yield

Nitrogen application and period of weed interference significantly influenced ribbon
yield of kenaf in 1993 when the data was only available (Table 25). The ribbon yield
increased with increasing N level. '

The plots kept weed-free for 6 WAS and more and thosc weed-infested for 3 WAS
only produced ribbon yields comparable to the maximum obtained frc;m plot kept weed-
free for 9 WAS and greater than the least obtaincd.from plot weed-infested for the same

period. The yields obtained from plots weed-infested for 3, 6 and 12 WAS,and until

harvest were comparable to those kept weed-free for the corrcspondiﬁg petiods.
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Table 25: Effects of nitrogen and period of weed interference
on ribbon yield of kenaf during the 1993 wet season
at Samaru

Treatment Ribbon yield {(kg/ha)

1993 \

Nitrogen level {kg N/ha)

0 1212¢’
45 . 2464b
80 3158a.
SE + 119.0 .
Period W ' i {(P) - .
Weed-free for 3 WAS 2008b~-d
Weed~free for © WAS 257da-c
Weed-free for 9 WAS 2804a
Weed-free for 12 WAS 2444a-c
Weed-free until harvest 2686ab
Weed~infested for 3 WAS 2546a:c
Weed-infested for © WAS  2120b-d .
Weed-infested for 9 WAS 1628d
Weed-infested for 12 WAS 1906¢cd’
Weed-infested until harvest - 2062b~-d
SE * 216.2 .
Interaction 1
NS .
N x P
Mean ' 2278

Means followed by the same letter(s} within the same column of
any treatment group are not significantly different at 5%
level of probability (DMRT)

NA = Data not available
NS = Not significant at 5% level of probability
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The interaction of N and period of weed interference on ribbon yield of kenaf was

not significant in the year of trial.

4.3.4 Fibre weight per plant and vield )

The fibre production of kenaf was higher in 1994 than in 1995 (’[‘able§ 26 and 27),
while data was not available for 1993. ]

Effects of N and period of weed interference on fibre weight per plant and yield of
kenaf were significant in 1994 and 1995. The effects on the two parameters were similar.
Fibre production increased with N rate upto 80 kg N/ha in the two years.

Plots kept weed-free for 6 WAS and more and those infested lor 3 WAS only

_produced high fibre yield than that kept weed-free for 3 WAS only and thiose weed-infested
for 6 WAS and more in 1994 and 9 WAS and more in 1995. The fibre production on plots
weed-infested for 6 WAS and more and that kept weed-free for 3 WAS only were similar
and significantly lower than their maxima and comparable to the least yield in the two
years of trials. Unchecked weed growth caused 41.4% and 55.3% fibre yield reduciions
compared to the maximum yields in 1994 and 1995, respectively. l

The interaction of N and period of we;ad interfercnce on fibre produétion was
significant in 1994 (Tables 28 and 29). The intcraction on the fibre weight per plant and
yicld was similar. Without the application of N, fibre yiclds of alf the weed inlerfcrenge

trcatments did not differ. The yields were also comparable to the least obtained on plots

left weedy for 3 WAS and more. With application of 45 kg N/ha, plots kept weed-free for
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Table 26: Effects of nitrogen and period of weed interference
on fibre weight per plant of kenaf during the 1994-
1995 wet seasons at Samaru

Treatment Fibre weight
(g/plant) ,
1963 1994 1995

Nil 1 1. likg N/bas

0 NA 2.30c 2.18c

45 NA 5.84b 4.53b

S0 NA 7.61la 6.05a
SE * - 0.299 0.337
Period of weed inpterference (P) '
Weed-free for 3 WAS NA 4.11c 2.36c¢
Weed-free for 6 WAS NA 6.60b 6.05a
Weed-free for 9 WAS NA 8.77a 4.88ab
Weed~free for 12 WAS NA 6.11b 6.68a
Weed-free until harvest NA 6.12b 5.83d
Weed-infested for 3 WAS NA 6.08b  4.84ab
Weed-infested for 6 WAS NA 4.25c 3.68bc
Weed-infested for 9 WAS NA 3.90c 2.31c
Weed-infested for 12 WAS NA 2.86¢ 2.88c
Weed-infested until harvest NA 3.68c¢ 2,98¢c
SE % 0.546 D.el6
Interaction
N x P " NS
Mean 9.25a 8 D

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

NA = Data not available
NS Not significant at 5% level of probability
. Significant at 5% level of probability .

uon
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Table 27: Effects of nitrogen and period of weed interference
on fibre vyield of kenaf during the 1994-1995 wet
seasons at Samaru

Treatment Fibre yield (kg/ha}

1993 1994 1995

Nitrogen level (kg N/ha) '

0 . NA 46lc 436c

45 - NA 1168b  904b

90 NA 1509a 1210a
SE * - 60.1 '67.3
Period of weed interference (P}
Weed-free for 3 WAS : NA 823c 472c¢
Weed-free for 6 WAS NA . 1274Db 1211a
Weed-free for 9 WAS NA 1256a 966ab
Weed-free for 12 WAS NA 1224b 1336a
Weed-free until harvest NA 1226b 1174a
Weed~infested for 3 WAS NA 1214b '968ab
Weed-infested for © WAS NA 858c¢C 736bc
Weed-infested for 9 WAS NA 778c 462c
Weed-infested for 12 WAS - NA 572¢ 576c
Weed-infested until harvest "NA 736¢C 597¢
SE - 109.7 .122.9
Interacticn .
N x P - oo NS
Mean - 104 6a 850b

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

NA ‘
NS

Data not available
Not significant at 5% level of probability .
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Table 28: Interaction of nitrogen and period of weed
interference on fibre welght per plant of kanaf
during the 1924 wet season at Samaru‘

Fibre weight {a/plant) Nitrogen

level (kg N/hal '
Peri nc 0 45 30
Weed-free for 3 WAS 2.041lm 4.38g-m 5.9%1le~1
Weed-free for & WAS 2.391m 6.28e-h 11.14ab
Weed-free for 9 WAS 3.60h-m 12.24a 10.46a-¢
Weed-free for 12 WAS 2.66k-m 7.03d~g 8.66b-e
Weed-free until harvest 2.551m 8.13c-E T.6%c~f
Weed-infested for 3 WAS 2.913-m 5.80e-3 »9.52a-d
Weed-infested for © WAS 2.101m S5.06f-1 5.73e-k
Weed-infested for 9 WAS 1.44m 3.65h-m 6.60d-g
Weed-infested for 12 WAS 1.53m 2.71k-m 1.34g~m
Weed infested until harvest 1.82m 3.1431-m 6.08e-1
SE + 0.945

Means followed by the same letter(s) are not‘significantly

different at 5% level of probability

(DMRT)
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Table 29: Interaction of nitrogen

period

of weed

interference on fibre yield of kenaf during the

1994 wet season at Samaru

Fibre yield (kg/ha)
Period of weed interference 0 45 _ 80
Weed-free for 3 WAS 4081m 876g-m 1182e-j
Weed-free for 6 WAS 4781m 125§e~h 2228ab
Weed-free for 9 WAS 720h-m 2448a 2092a-c
Weed-free for 12 WAS 532k-1 1406d~g 1732b-e
Weed-free until harvest 5101m 1626¢-£ 1538c-f
Weed-infested for 3 WAS 582j3-m 1160e-j 1904a-d
Weed-infested for © WAS 42C1m 10I2£~1 1146e~k
Weed-infested for 9 WAS 288m 730h-m 1320d-qg
Weed-infested for 12 WAS 306m 542k-m 868g-m
Weed infested until harvest 364m 6281i-m 1216e-i
SE + 189.0

Means followed by the same letter(s)

different at 5% level of probability (DMRT)

b

are not significantly
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9 WAS had the maximum fibre yield, while yields from plots weed-infested for 9 wAS and
more and that kept weed-free for 3 WAS only were comparable .tu the least in the trial,
in the N level, plots kept weed-free for 6 WAS and more produced higher fibre than the
least, while at 90 kg N rate, only the plots weed-infested for 12 WAS produced
comparable fibre yield to the least. Also at 90 kg N/ha, plots kept weed-free for 6 and 9
WAS and that weed-infested for 3 WAS only produced fibre yiclcl's that were comparable
to the maximum in the trial. With the application of 45 and 90 kg N/ha, fibre production
on the plots kept weed-free for 9 WAS and more were correspondingly similar and greater
than those without N. Fibre yield increased with N level in plot kept weed-free for 6
WAS. The fibre yields from plots kept weed-free for 3 WAS only and those weed-infested
for 12 WAS and until harvest and given 45 kg N/ha were similar to the corresponding
treatments with 90 kg N/ha.

Figures 1- 3 show curves of predicted values of kenaf ribbon yields as affected by
period of weed interference. In 1993 for 10, 20 and 50% reductions in the potential ribbon
yield, initial weed-free periods of 54.9, 45.5 and 22.54 d;l_\«':i after sowing (DAS) were

required respectively (Fig. 1). For similar reductions in the yield, initial weed-infestation

of 11.2, 18.9 and 37.1 DAS were required respectively. In 1994, weed-free periods of

427, 35.7 and 19.6 DAS or initial weed infestation of 9.1, 21.0 and 53.2 DAS were
required to cause 10, 20 and 50% reductions in the potential fibre yield, respectively (Fig.

2). In 1995, for 10, 20 and 50% reductions in the potential fibre yield, the ¢rop had to be
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kept weed-free for 61.6, 46.9 and 23.8 DAS, respectively (Fig. 3). On the other hand, for
similar reductions in the yield, weed-infestation of 7.7, 15.4 and 46.9 DAS were required,

respectively. :

4.3.5 Number of capsules per plant

The number of capsules per plant of kenaf was higher in 1993 than in 1994 and
1995 (Table 30).

The number of capsules per plant was singificantly influenced by N and period of
weed interference during the three years of trials. Capsules number generally increased
with N rates, except in 1993 when both 45 and 90 kg N/ha similarly increased the number
of capsules compared with the no N treatment.

In 1993, the plants kept weed-free through out the crop life-cycle and those initially
weed-infested for 3 WAS only produced the maximum number of ca;;sulcs per plant, while
the least was produced by those weed-infested for 12 WAS. The number of capsules of
the plants kept weed-free for 3-9 WAS and those weed-infested for 6 WAS and more were
however comparable to the least in the trial. In 1994, plants kept weed-free for 9 WAS
had significantly higher number of capsules than those kept weed-free for 3 WAS only as
well as those weed-infested for 6 WAS and more. The plants kept weed-free until harvest
had higher number of capsules than the least obtained from those weed-infested for 12
WAS and more, and those kept weed-free for 3 WAS only. The plants kept weed-free for
6 WAS and those infested for 3 WAS resulted in the number of capsules th‘aI were also

comparable to the maximum and greater than the least. In 1995, plants kept weed-free for
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Table 30: Effects of nitrogen and period of weed interference
on the numper of capsules per plant of kenaf during

the 1993-1995 wet seasons at Samaru

r

Treatment Number of capsules
per plant
1993 1994 ' 1985

Ni n v \

0 13.18b 10.61c 7.81c

45 19.13a 14.31b 10.10b

50 19.19%a 17.68a 14.37a
SE + 1.156 0.912 ° 0.747

W rference (P) | ’

Weed-free for 3 WAS 13.27bc 9, 00e 4,00t
Weed~free for 6 WAS 16.82a-c 16.27a-c 12.36ab
Weed~free for 9 WAS 17.27a-c  20.87a 13.6C0ab
Weed-free for 12 WAS 19.13ab 14.83b-d 16.36a ‘
Weed~free until harvest 20.11a 18.18ab 16.0%a
Weed-infested for 3 WAS 21.38a 16.66a+c 11.73bc
Weed-infested for 6 WAS 17.27a~-¢c  11.77b-e 10.4%b-d
Weed-infested for 9 WAS 17.42a-c  13.72b~c 9.22c-e
Weed-infested for 12 WAS 11.47c¢ 10.8¢de 7.26d-f
Weed-infested until harvest 17.50a~c 9.28e I5.87ef
SE # 2.145 1.665 1.364
Interaction
N x P NS NS NS
Mean 17.17a 14.20b 10.770

Means followed by the same letter(s) within the same column of

any treatment group are not significantly different at 5%

level of probability (DMRT)

t

NS = Not significant at 5% level of probability
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3 WAS and those weed-infested initinlly for 3 WAS and more produced lower number of
capsules than the maximum oblained with those kept weed-free for 12 WAS and untif
harvest. Plants kept weed-free for 6 and 9 WAS produced capsules numbers comparable
to the maximum in the trial. The plants weed-infested initially for 3and 6 WAS produced
numb.er of capsules comparable (o those kept weed-free for 6 and 9 WAS. Plants kept
weed-free for 3 WAS only and those weed-infested for 12 WAS ahd more produced the
least capsules.

There was no significant interaction of N and period of wc;ed interfercnee on the

&

number of capsules per plant of kenaf in the three yeass of study. -

4.3.6 Secd production

The kenaf crop produced more seeds in {993 and 1994 than in 1995, Both nitrogen
and period of weed interference had significant effects on seéd weight per plant and seed
vield (Tables 31 and 32). 'The effects of these factors on the two parameters .wcrc similar
in the three years of trials. Seed production increased with N level in the three years.

In 1993, the plants kept weed-frec for 6 and 12 WAS and those weed-infested for
3 WAS only had maxinwum seed production, which was greater than the least obtained
{rom those weed-infested for 9 and 12 WAS, Howcever, ihe plants kept weed-free for 3
and @ WAS and until harvest had seed yields comparabie to the maximum in the trial. In

1994, plants kept weed-free for 3 WAS only and those
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Table 21: Effects of nitrogen and period of weed interference on seed wicght per plant
of kenaf during the 1993-1995 wet seasons at Samaru

Treatment Seed weight (p/plant)
1993 1994 1995
Nitrog 2y
0 4.11c 3.79¢ 2.57c
45 5.57b 4.88b '3.48D
= 90 7.10a 6.29a 4.81a
SE + 0.314 0.347 0.272
Period of weed interference (P
Weed-free for 3 WAS 5.68ab 3.17¢ 1.391
Weed-free for 6 WAS 6.22a 5.63a-d  "4.62a-d
Weed-free for 9 WAS 5.76ab 6.9l 4.850-¢
Weed-free for 12 WAS 6.70a 5.56a-d 5.32ab
Weed-free until harvest 6.05ab 6.28ab 5.77a
Weed-infested for 3 WAS 6.51a 0.03a-¢ 4.01b-d
Weed-infested for 6 WAS 5.45a-c 4.05de 3.67¢-d
Weed-infested for 9 WAS 4.60bc 4.76b-¢ 3.13de
Weed-infested for 12 WAS 3.77¢ 4.13ce  '1.37f
Weed-infested until harvest 5.17a-c 3.36e 2.09ef
SE + 0.574 0.634 0.272
Interaction
NxP NS NS NS
Mean 5.00a 4.99a ' 3.63b

Means followed by the same letter(s) within the same column of any treatiment group are

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

NS = Notsignificant at 5% level of probability
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Table 32: Effects of nitrogen and period of weed interference on seed yjeld of kenaf
during the 1993-1995 wet seasons at Samaru

Treatment Seed yield(kp/ha)
1993 1994 1995

Nitrogen level (kg
0 822¢ 755 507
45 1114b 978b 697b
90 14204 1260a 962a
SE + 62.8 70.0 54.5

Period of weed interference (P)

Weed-free for 3 WAS 1136ab 634e 279¢
Weed-free for 6 WAS 1244a 1126a-d | 902a-d
Weed-free for 9 WAS }152ab 1382a 970b-¢
Weed-free for 12 WAS 1340a 1112a-d 1065ab
Weed-free until harvest 1210ab 1256ab 1153a
Weed-infested for 3 WAS 1302a 1206a-¢ 803b-d
Weed-infested for 6 WAS 1090a-c¢ 810de 733c-e
Weed-infested for 9 WAS 932bc 952b-¢  626de
Weed-infested for 12 WAS 754c 86ce 273
Weed-infested until harvest 1034a-c 672¢ 415¢l
SE + 114.7 127 99.5
Interaction

NxP NS NS NS
Mean 1119a 998a __T122b

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

NS = Not significant at 5% level of probability
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weed-infested for 6 WAS and more had lower secd production than the maximum obtained
from those kept weed-free for 9 WAS. The plants kept weed-free for 6 wAS and more and
those initially inlested for 3 WAS only produced seed yicld comparable to (he maximum
and higher than the least in the trial. Plants kept weed-free for 3 WAS bnly and thosce
weed-infested throughout the crop life-cycle produced the least sceds. In 1995, plants kept
weed-free for 3 WAS only and those weed-infested for 3 WAS and more produced tower
seed yields than the maximum obtained from those kept weed-free lhmughoui the crop life-
cycle. The plants kept weed free for 6 to 12 WAS produced yiclds comparable to the
maximum and higher than the least oblained from plants wecd~i1;fcsted for 12 WAS and
more, as well as those kept weed-free initialty for 3 WAS. The plants initially weed-
infested for 3 WAS only produced seed yield comparable (o those i{cpt weed-frec for 6-12
WAS. Unchecked weed growth resutled in 16;9%, 51.4% and 63.8% reductions in seed
yield compared to the maximum obtained in the respective ycars' of expcr‘iménlaliou

There was no significant interaction of N and period of wted interference on seed
production of kenaf in the three years of trials.

The predicted values of kenaf seed yields as affected by period of weed interference
are shown on figures 4-6. In 1993, for a 10% reduction in the potential sced yield, the
crop had to be kept weed-free for 28 DAS only (Fig. 4). For 10 and 20% reductions in

the potential yield, wced-infested periods of 40.6 and 52.5 DAS were required,

respectively. In 1994, for 10, 20 and 50% reductions in potential secd yield, the crop
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had to be initially weed-infested for 3.5, 9.1 and 49.7 DAS, r:;spctlivciy (Fig. 5). An
initial weed-free period of 25.9 DAS was required for 50% reduction in the yield in this
year. In 1995, for 10, 20 and 50% reductions in the yield, weed-free periods of 51.1, 44.1
and 28.7 DAS were required, respectively (Fig. 6). However for a 50% reduction in

yield, weed infestation period of 65.8 DAS was required.

4.3.7 100-seed weight

The 100-seed weight of kenaf was higher in 1994 than in 1995, while no data was
available for 1993 (Table 33).

Both N application and period of weed interference had significant effects on 100-
seed weight in 1995, Application of N increased 100-seed weight compared to no N
treatment in this case. The difference between 45 and 90 kg N/ha treatinents was nol
significant.

In 1994 plants left weed-infested for 12 WAS resulted in the maximum 100-seed
weight in the trial. Comparable seed weights to the maximum were obtained from plants
kept weed-free for 9 WAS. The least weights were obtained from plants kept weed-free
for 3 WAS only and those weed-infested throughout the crop life-cycle. The 100-seed
welght of plants weed-infested for 3 and 6 WAS and those weed-free for 6 and 12 WAS
were comparable to the least. In 1995, plants kept weed-free for 9 WAS' and more and

.

those infested for 3-9 WAS had greater seed weights than those of plants kept weed-free

i
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Table 33: Effects of nitrogen and period of weed interference
on 100-seed weight of kenaf during the 1993-1985
wet seasons abt Samaru

Treatment 100-5eed weight (qg)
1993 1994 1995
Nitrogen level (kg N/ha)
0 NA 2.65 vt 2.30b
45 NA 2.63 2.41a
90 NA 2.64 2.39%ab
SE # - 0.033 0.33

T c

Weed~free for 3 WAS NA 2.47d 2.20c
Weed-free for 6 WAS NA 2.60b-d 2.26bc
Weed-free for 9 WAS NA 2.6%a-c +2.44ab
Weed-free for 12 WAS NA 2.63b-d 2.52a
Weed-free until harvest NA 2.76ab 2.48a
Weed-infested for 3 WAS NA 2.63b-d 2.38ab
Weed-infested for 6 WAS ~ NA 2.57cd  2.5la
Weed-infested for 9 WAS NA 2.77ab 2.43ab
Weed-infested for 12 WAS NA 2.82a '2.16c
Weed-infested until harvest NA 2.45d 2:21be
SE # 0.059 0.061
Interactions

N x P NS NS
Mean 2.64a 2,375

Means followed by the same letter(s) within the same column of
any treatment group are not significantly different at 5%
level cof probability (DMRT)

¥A = Data not available 3
NS = Not significant at 5% level of probability



production {t/ha )

Weed dry matter

36

32

28t

28]
£~

L3 )
o
T

—_—
o

12

ol

—t——  Initially weed-free (y=32-6 - 7-65X + 0-666X2~ 0-0194X3)
i e Initiclly weed-infested [y=12-5- 6:20X +1:22X2 - 0-0526X’

A A i A L

0 3 6 8 12 15
PERIOD OF WEED INTERFERENCE (Weeks after sowing)

Fig.7 . Weed dry matter production as affected by period of weed interference
durting the 1993 wet season at Samaru .



WEED DRY MATTER PRODUCTION(t/ha)

85

————— Initially weed ~free (Y=11,6~3.64X + 0.358X%2—0.0111X3)
oo o Initially weed= infested(Y=0.03 +0.67X —0.012X2 —0.0008x3)

!

124

"""'-—.._. . . . — S— p — i~ ap—
0 T T T T 1

0 3 6 9 12 15

PERIOD OF WEED INTERFERENCE(weeks after sowing |

Fig. 8 Weed dry matter production as affected by period
of weed interference during the 1994 weet season
at Samaru



WEED DRY MATTER PRODUCTION (t/ha)

121

10

e —Initially weed- free(Y=7.96~1.60X +0.106X% —0.00228%3)
o—o—s Initially weed-infested({Y=0.89 —1.42X 4 0.0448X2 ~0.0209

'\.\'

LY :
N
B9 N\
LY
N\
4 \
.\.
N,
2'] \."“'*.
/ -,
~.
-\-N-J
,/ R —
0L - . g ————“ e S
0 3 6 9 12 15

PERIOD OF WEED INTERFERENCE(weeks after sowing)
Fig.9. Weed dry matter production as affected by period
of weed interference during the 1995 wet season
at Samaru




B7

for 3 WAS only and those weed-infested for |2 WAS, being the least in the trial. Plants
kept weed-free for 6 WAS and those weed-infested throughout the life-cycle'also produced
100-seed weights that were comparable to the least. .

The interaction of N and period of weed interference on 100-seed weight was not
significant in the two years of study.
4.4 Correlation and Path Coefficient Analysis

The coefticient of correlation between seed and {ibre yic:ldsl and somge crop growth
and weed characters in the weed interference study are presented on Tables 34-36. There
was a strong and positive correlation between the sced yield and ;mmbcr of capsules per
plant, fibre yield and wood weight as well aS crop vigour score, plant height and butt
~ diameter at 6 WAS in the three years of .trials; and 100-secd weight in 1994 and 1995, The
seed yield was strongly and negatively correlated with the wumber of days to first
flowering in the three years, and weed cover score and cummulative weed dry weight in
1994 and 1995. The correlations with weed cover score and dry weight were moderate
and also negative in 1993. Fibre yield of kenaf was strongly and positively correlated with
number of ¢apsules per plant, weed dry wciéln, crop vigour scote, plant height and buu
diameter in the three years of trials. Fibre yield was however negatively ct:urrelatcd with
number of days to first flowering and weed cover score in the three ycars and cummulatjve

weed dry weight in 1994 and 1995. Wood dry weight was significantly and positively

correlated with number of capsules per plant, crop vigour score, plant height and butt
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Table 34: Mattrix of correlation coefficient between the various kenaf vields. vield n:mnmnﬁmam“
weed cover.score and cummulative weed weight as affected by nitrogen and period of weed
interference during the 1993 wet season at Samaru

R
3 2 3 1 5 € 7 e 9 10

1. Sead yvield/plant 1.00

2. Ko of capsules/plant D.&ax> 1.00

3. Fibre weightiplant 0. 59% 0.374% 1.00

4. Wood - _ weight/plant 0.682%¢ 0.3ax 0.98%% 1.00

5. No of days to tirst flowering =0.6ha*r ~0. 33 -0.47%x =0.50%% 1.00

6. Crop vigour scora at & WAS 0.6%5%% 0.332%* 0.76%% 0. BO*x =0.50%% 1.00

7. Plant height at 6 WAS 0.49%% 0,21 D.77xx 0.80xx =D.36*x 0.77%% i.00

H. Putt diametar at & WAS 0. 54*%k 0.34x* 0.85%% 0. BE®® ~0.43x2 0.72%% 0,79%% 1.00

9. Weed cover scaore St 6 WAS ~0.27% -0.19 -0.26% -0.2s 0.36x% =0.27¢ -0, 28¢ 0.2s 1.00
20. Cummuiative weed dry weight 030 020 0.m 923 S8 <032 2 S0.21 <033  G.pier 5,09
* Significant at 5% laval of probability (r = 0.28)
** Significant at 1t lavel of probability (T = D.35)
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Table 35: Mattrix of correlation coefficient between the variows kenaf vields, yield characters,
. weed cover score and cummulative weed weight as affected by nitrogen and veriod of weed
interference during the 1934 wet season at Samaru

N
1 Z 3 4 5 3 7 8 9 0

1. Seed viald/plant 1.00

2. 100-Seed weightplant 0.36%% 1.00

3. Mo of capsules/plant 0.96%% 0.33* 1.00

4. Fipra waight/plant 0,708 .07 D.73%* 1.00

5. Wood weignt /plant 0.71%% 0.31 0.74%% 0.92%% 1.00

6. No of daym to frirat flowering ~0.49%% =0.05 ~0.50%x ~0.69%2 =0, Taxx 1.00

7. Crop vigour scora at & WAS D.E7rx 0.17 0. 71%% D.Elnx 0.85%% =0, 76rx 1.00

B. Plant haight at 6 WAS D.66x% 0.31 0.68%% 0.88%x D.93%% ~0.7Tx% 0.Bek+® 1.00

9 BUtt diamater at B WAS 0.6Ex2 o.10 0.68%% D, BBxx 0.90%* =-U.Terx D.87x% D.92%2 1.00

10. Weed cover score at 6 WAS =D 40%% -0.17 . A2%x -0.38%x =0.37%% D.12 ~0.36%% ~0. 40%> -0.33* 1.00

11. Cummulative weed dry weignt -0.40¢+  -0.14 ~0.45%¢  -0.43%v  -0.38¢+  0.24 ~0.44%% <D, 41#+  ~0.37#+ {820+  1.00

* Significant at 5% Jevel of probhability (r = 0.26)
ﬁnm»mﬁpunnuznhnunwucﬁw0#@103&3»_nnwaﬂua.uwm
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Table 36: Mattrix of correlation coefficient between the various kenaf vields, vield characters,
weed cover score and cummulative weed weight as affected by nitrogen and period of weed
interferance during the- 1395 wat saason at Samaru ) '

1 z 2 1 £ 8§ ? g g 10 i

1. Seed vield/plant 1.00

2. 100-Sesd weightiplant 0.45%% 1.00

3. Ne of capsules/plant 0. BYrx 0.36%% 1.00 N

&. Fibre weight/ulant D.68Bx% ' G.24 O0.75%x 1.00

5. wood : - weight/plant 0.69nk 0.25% 0. T73x2 o.91nx 1.00

6. MW of dave to firet flowaeTing - —-0.55k* -0, 08 ~ 4%k -0.B3%% -0, BaArk 1.00

7. CroD vigour sScore at 6 WAS D. 6B 0.27x Q.72 O._BO%r 0. 79%% ~Q_TDEX 1.00

8. Plant haight at & WAS 0. 69%% 0.29x 0.772%% 0O_H1Ex . Abrx -} _pEk% 0_BExx .00

2. Butt diameter at b WAL O._phxs 0.23 0.687x% O.B1%x Q.79 -Q.82%X 0.88xx O.9z2=2t 1.90

10, Weed cover sacore at & WAS ~[. 40%% =0.65%% =1 AThRx -} _A3%x Q. 414k {_3A5%x -0.32% -0 30 -0.28% 1.00
|1u:._t Cummulative weed 4dry weight —_4Gex -0.2% i.uu_'umnn .ﬁlo.u-.i -0.36%¢ Q.34 -0.26% -0, 26% -Q.2e* 0. PERT 1.00
+« Significant at 5% level af probability (r = Q.26)

= B.335)

** Significant at 1t level of probability (r
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'
diameter; but negatively correlated with number of days to first {lowering i'n the three years, and
weed cover score and cummulative weed dry weight in 1994 and §995. Crop vigour score, plant
height and butt diamier were strongly and postlively corrclated with one another, These tiree
parameters were strongly and negatively correlated with number of days to first flowering in the
three years of study, and weed cover score and dry weight in 1994 and 1995. The number of days
to first flowering was positively correlated with weed cover score and weed dry wcight i 1993
and 1994, | i

The direct and indirect effects of some crop parameters on fibre and seed yiclds are
presented in Tables 37 and 38 and the path cocfficient between the yields and the paramelers are
presented in figures 10 and [ 1. Out of a total contribution of 75% by plant height to fibre yield,
the direct contribution via wood yield was 65.0%. The indirect contributions via butt diameter
and seed yield were small (1.7 and 1.2 % respectively). Of the tolai contribution of 72% by butt
diameter only 2.4% was directly contributed to libre yield, while the {ndirect contributions via
wood weight, plant height and seed yield were 63.3, 5.7 and 1.4%, respectively. Wood weiglit
contributed a total of 94.8% to fibre yield with 85.5% as direct and 6.2, 1.8 and 1.3% as indirect
contributions, via plant height, butt diamcier and seed yield, respectively. Qut of a total
contribution of 56.6% by seed, the direct contribution was only 2.4%, while the indirect
contributions via wood yield, plant hcight and butt diameter were 48.7, 4.0 and 1.5%,

respectively. '



92

Table 37: The direct and indirect effects of some crop parameters
on ribbon yield of kenaf during the 1993-1995 wet seasons
{combined analysis) at Samaru

Effect through:

Crop parameter Plant Butt Wood Seed Total
height diamete weigh yiel coryrelati
(cm) r {(mm) t (g) d on
(g)
Plant height (cm) 0.082(a) ©.017 0.650 0.012 0.750
Butt diameter ({(mm) 0.057 0.024 0.633 0.014 0.720
Wood weight (g) 0.062 0.018 0.855 0.013 0.948
Secd yield (g) 0.040 0.015 0.487 0,024 0.566
{a) = Direct effect underlined

Table 38: The direct and indirect effects of some growth characters
on kenaf seed yield during the 1993-1985 wet seasons
{combined analysis) at Samaru :

Effect through:

Crop parameter Plant Butt WOOd Ribbo 'I'Otal
height diamete weigh n correlati
{cm) r (mm) t (g) vyield on
: (q)
Plant height (cm) - 0.281 0.125 0.095 0.490
0.021(a) .
Butt diameter (mm) 0.015 0,401 0.122 0.082 0.600
Wood weight (g) 0.016 0.297 Q.165 0.120 0.5686
Ribbon yield (g) 0.288 0.289 0.155 0,127 0.564

a) = Direct effect underlined
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The total contribution of plant height to seed yield w;as 49.0%. The direct contribution was
small and negative (-2.1%) and the indirect contributions via butt diameter, wcl)od weight and {ibre
yield were 28.1, 12.5 and 9.5%, respectively. Butt diameter contributed 40% directly 10 sced
yicld and 12.2% and 9.2% indirectly via wood and fibre yields, respectively. Iis indirect
contribution via plant height was however small and negative (-1.5%). The wital contribution
by thts parameter was 60% . The direct contribution by wood weight was 16.5%, while the indircct
contributions via butt diameter, fibre yield and plant height were 29.7, 12.0 and -1.6%,
respectively. The total contribution was 57.0%. Out of a total contribution of SG.P% to seed
production, fibre yield contributed 12.7% directly, while its indircct contribution via butt
diameter, wood weight and plant height were 28.9, 15.5 and -1.6%, respcctively.

The percentage contribution by individual factors as well as combinations of the factors to
fibre yicld (Tabe 39) revealed that the greatest contribution was made by wood weight (73.01%),
whilc contributions by the other factors was very small (0.06-0.67%). Wood weight in
combination with plant height, butt diameter and seed yield contribulcd. 10.64%, 3.06% and
2.30%, respectively, while contribulions by the other combinations was very low (0.07-0.28%).
The individual percentage contributions of some growth characters to seed yield was also
considered (Table 40). Butt diamcter, wood and fibre yicids contributed 16.08%, 2.72% and
1.62%, respectively, to seed yield. The contribtuions of plant height in.t_:omhination with the
other factors were low and negative. However, butt diameter in combination with wbod and fibre
yields contributed 8.79% and 7.35%, respetively, while wood and fibre yields together contributed

]
3.95%. The remaining unaccounted residual effect was 60.56.
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Table 39: The percentage contributions of some criﬁnﬁaremeters to

fibre yield of kenaf during the 1893-1
{combined analysis) at Samaru

welt seasons

Crop parameter

rodividual £

Contribution (%)

0.67

Plant height .
Butt diameter 0.06
Wood dry weight 73.10
Seed yield 0.06
Combined factors

Plant height and butt diameter 0.28
Plant height and wood weight 10.64 .
Plant height and seed weight 0-.19
Butt diameter and wood weight 3.06
Butt diameter and seed weight 0.07
Wood weight and seed weight 2.30
Residual effect 9.85
Total

100.00

Table 40: The percentage contributions of some growth chgracters to

kenaf seed yield during the
{combined analysis) at Samaru

1893-1995 wet seasons

Crop parameter

Contribution (%)

Givi
Plant height

Butt diameter

Wood weight

Seed vyield

Combined factors

Plant height and butt diameter
Plant height and wood weight
Plant height and seed weight
Butt diameter and wood weight
Butt diameter and seed weight

Wood weight and seed weight
Residual effect
Total

0.04
1l¢.08 '
272
1.62

-1.18
-0.53
-0.40
9.79
7.35

3.95
60.56
100.00
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4.5 Effects of Nitrogen and Herbicides on the Growth of Kenat
The effects of nitrogen and herbicides on the growth of kenaf arc shown on Tables 41-53,

*

4.5.1 Sccdling emergence
. \
Neither N nor weed control treatments had significant effect on seedling emergence score

in the three years of investigation. The interaction of the two [actors was also not significant in

all the years of trials. | .

4.5.2 Crop vigour score

Nitrogen application and weed control tre:;tmcms sighificantly influenced crop vigour score
during the three years of study (Tables 41-43). The crop vigour score increased with N rate at 6
to 12 WAS in 1993 and 1994 and at 9 WAS in 1995. At 6 and 12 WAS in 1995, l?l application
also increased crop vigour compared with the no N control and the difference between 45 and 90
kg N/ha was not singificant, ‘

At 6 and 9 WAS in 1993, all the wecd control treatments resulted in significantly higher
crop vigour score compared with the weedy check (Table 41). Mcwlachldr plus amctryne at 1.0
+ 1.0 kg a.1/ha and alachlor at 1.50 kg/ha however resulted in vigour seore comparable (o the

weedy check at 12 WAS. Fluazifop-butyl plus ametryne at 0.50 + 1.0 kg a.i/ha at 6, 9 and 12

WAS, fluatop-butyl at 0.75 kg at 9 and 12 WAS, metolachlor at .50 kg at 6 WAS and alachlor
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Table 41: Effects of nitrogen and weed control treatments on crop
vigour score of kenaf during the 1993 wet season at

Samaru

Treatment Crop vigour score
Nitrogen level (kg N/ha) 6 WAS 9 WAS 12 WAS

0 5.956¢ 5.56¢ 5.30¢c

45 T.15b 6.67b 6.48b

90 8.26a 8.22a 7.96a
SE £ 0.263 0.275 0.308
Herbicides Rate )
Metolachlor 1.50 7.11la~c 6.22bL 6.11c
Metolachlor+Ametryne 1.00¢1.00 6.78bc 6.44b 5.89cd
Alachlor 1.50 6.8%bc G.33b 5.78cd
Alachlor+Ametryne 1.0041.00 6.67c 7.00ab 6.44bc
Fluazitop~butyl s 6.33c 7.22ab 7.718ab
Fluaztop~butyl+Ametryne 0.50+1.00 7.56a~c 7.00ab 6.72a-c
Hoe-weeded at 4 WAS §.44a 8.11a 8.11a
Hoe-weeded at 3 and 6 WAS 8.11ab  8.1lla 8.00ab
Unweeded check 5.00d 4.89c 4,33d
SE # 0.456 0.477 0.533
Interaction
N x Herbicides NS " NS

Means followed by the same letter({s) within the same column of any

treatment group are not significantly different at 5% level of

probability (DMRT)

WAS = Weeks after sowing

NS

L]

-

Not significant at 5% level of probability

Significant at 5% level of probability
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plus ametryne at 1.0 + 1.0 kg at 9 WAS resulted in crop vigour that was comparable 1o hoe-
weeding at 4 WAS in 1993, Crop vigour score with fluazifop-butyl alone at 0.75 kg a.i/ha and
alachlor plus ameiryne at 1.0 + 1.0 kg at 6 WAS, metolachlor containing treatments and alachlor
alone at 9 and 12 WAS were also significantly lower than those of two hnc—wccdiné at 3 and 6
WAS. The two hoe-weeding treatments did not differ significantly in crop vigour score in 1993,
In 1994, crop vigour score at 6 WAS was only significantly depressed by hoe-weeding at 4 WAS
and post-emergence application of fluazifop-buty!l at 0.75 kg a.i/ha compared with the maximum
obtained with metolachlor plus ametryne (Table 42). However at 9 WAS, all the herbicide
trearments except fluazifop-butyl alone resutled in higher crop vigour score l;lilll the weedy check
and comparable to the hoe-weeded controls. At 12 WAS, the herbicide treatments, except the
application ol tluzifop-butyl and alachlor each alone resulted in higher crop vigour score than the
weedy check. At this period, mixtures of ametryne with alachlor and fluazitop-butyl resulted in
higher crop vigour score than their corresponding single herbicide lrczitlllérlls. In 1995, only
alachlor and mixture of alachlor and ametryne at 6 and 9 WAS resulted in higher crop vigour
score than the weedy check and comparable 1o the maximum score obtained by hoe-weeding at 3
and 6 WAS (Table 43). At 12 WAS, application of metolachlor plus ametryne and hoe-weeding
at 4"WAS resulted in crop vigour score comparable to the maximum obtained by hoc-weeding at
3 and 6 WAS and alachlor and its mixture with ametryne, although not signilicantly higher than

of the weedy check.
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Table 42: Effects of nitrogen and weed control treatments on crop

vigour score of kenaf during

Samaru

the 1994 wet season at

Treatment Crop vigour score
Nitrogen level (kg N/ha) 6 WAS 9 WAS 12 WAS
0 3.24c 2.89c 2.46c
45 5.94b 5.44b 4.43b
90 6.72a 7.83a 7.02a
SE & 0.201 0.166. 0.277
Herbicides Rate
Metolachlor 1.50 5.78ab 5.67a 4.83ab
Metolachlor+Ametryne 1.00+1.00 5.89a 5.78a 4.89ab
Alachlor 1.50 5.33ab 5.33a 4.17bc
Alachlor+Ametryne 1.00+1.00 5.78ab 5.78a 5.17%7a
Flwwazitop-butyl 0.75 4.72bc 4.3% 3%.83c
Fluaztop-butyl+Ametryne 0.50+41.00 5.67ab  5.72a 4.94ab
Hoe-weeded at 4 WAS 4 :22C 5.44a 4.83ab
Hoe-weeded at 3 and 6 WAS 5.44ab 5.89a 5.3%9a
Unweeded check 4.8%ac 4.50b 3.67c
SE 0.348 0.287 0.60
Interaction
N x Herbicides NS NS NS

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5% level of

probability (DMRT)

WAS

]

Weeks after sowing

NS

Not significant at 5% level of probability
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Table 43;: Effects of nitrogen and weed control treatments on crop

vigour score of kenaf during the 1885 wet season at

Samaru

Treatment Crop vigour score
Nitrogen level (kg N/ha) 6 WAS 9 WAS 12 WAS

0 4.54b 4.7 G.46b

45 6.78a  7.04b 6.78a

90 7.33a 7.59%a 7.30a
SE # 0.259 0.270 0.227
Metolachlor 1.50 5.89bc 5.89%-d 5.28bc
Metolachlort+Ametryne 1.00+1.00 €.17bc 6.50a-d 6.36ab
Alachlor 1.50 6.83ab 7.00ab 6.9%4a
Alachlor+Ametryne 1.00+1.00 7.22ab 7.28ab 7.28a
Fluazitop~butyl 0.75 5.00c 5,33 5.00¢c
Fluaztop-butyl+Ametryne 0.50+1.00 5.33c 5.83a-c 5% 67bc
Hoe-weeded at 4 WAS 6.11bc 6.01b~-d 6.33ab
Hoe-weeded at 3 and 6 WAS 7.9%4a 7.78a: 7.44a
Unweeded check 5.44c 5.39%cd 5.28bc
SE + 0.448 0.468 0.393
Interaction
N x Herbicides NS NS NS

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5% level of

probability (DMRT)

WAS = Weeks after sowing

NS =

Not significant at 5% level of probability
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There was significant interaction of N and weed control treatments on crop vigour score
at 9 WAS in 1993 (Table 44). Without N application, only fluazifop-buty! applicd alonc resulted
in a crop vigour score that was comparable to the maxinmum obtained with hoc-weedi‘ng at 4 WAS
under 90 kg N/ha in the trial, while with 45 kg N/ha application, mixtures contatning alachlor and
fluazifop-butyl as well as the two hoe-wecded checks were comparable.  With the application of
90 kg N/ha, all the other weed control treatments including the weedy check were comparable (o
the maximum and greater than the least from the weedy check under no nitrogen application,
4.5.3 Plant height

The ctfect of N application on plant height of kenaf was siganificant ull 8 WAS in 1993 and
8 and 12 WAS i1 1994 and 1995 (Tables 45-47). Inall éases, plant height increased with N leve!
upte 90 kg N/ha except at 12 WAS n 1995 when the difference between 45 and 90 kg N/ha
treatments was not significant, '

The effect of weed control treatments oo plant height was also significant at § WAS only
in 1993 and at 8 and {2 WAS in 1995. In 1993, ouly the two hoe-weeded checks produced
significantly taller plants than the weedy control (Table 45). Among the herbicides treatments,
only fluazifop-butyl plus ametryne resulted in plant height comparable 10 the maximum in the trial,

At 8%W/AS none of the herbicide treatments resulted in plant height comparable to the maximum

obtaincd with hoe-weeding at 3 and 6 WAS in 1995 (Table 47). However, alachlor applied alone
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Table 44: Interaction of nitrogen and weed control treatments on
crop vigour score of kenaf at 9 WAS during the 1993 wet
season at Samaru !

Treatment Crop vigour score at 9 WAS
Nitrogen level (kg N/Zha}l
Herbicides Rate kg a.i N/ha 0 45 90
Metolachlor 1.50 3.33e-h  6.67d-h 6.67a-e
Metolachlor Ametryne 1.00+1.00 4,33g-1 7.00b-g 8.00a-d
Alachlor 1.50 4,67g-i 6.33c~h 8.00a-d
Alachlor+Ametryne 1.00+1.00 5.67d-h  7.76a-e 7.67a-e
Fluazifop-butyl 0.75 8.33a~-c 4.00hi 9.33ab
Fluazifop-butyl+Ametryne 0.50+1.00 5.&67d~h 8.00Ca-d ?.§3a-f
Hoe-Weeded at 4 WAS 7.33d~h  7.33a-f 9.67a
Hoe-weeded at 3 and & WAS 6.00c~-h 9.00ab 9.33ab
Unweeded check 2.671 5.00f-1 7.00b-g
SE * 0.825
Means followed by the same letter(s} are not significantly

different at 5% level of probability (DMRT)

WAS = TWeeks after sowing : \
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Table 45: Effects of nitrogen and weed control treatments on plant

height of kenaf during the 1993 wet season at Samaru

Treatment

Plant height (i)

Nitrogen level (kg N/ha) 4 WAS B WAS 12 WAS
0 0.32 1.68%¢c 2:.29
45 0.34 1.87b 2.48
90 0.33 2.00a 2,39
SE & 0.021 8’039. 0.050
Hexbicides Rate .
Metolachlor 1:%0 0.34 1:83be 2:29
Metolachlor+Ametryne 1.0041.00 0.32 1.84bc 2,44
Alachlor 1.50 0.33 1.84bc 2.37
Alachlor+Ametryne 1.0041.00 0.33 1.73¢ 2.30
Fluazitop-butyl 0.75 0.34 1.7%c 2.41
Flwaztop-butyl+Ametryne (.50+41.00 0.32 1.90a-c 257
Hoe-weeded at 4 WAS 0.34 2.01ab 2,20
Hoe-weeded at 3 and & WAS 0.34 2.05a 2.70
Unweeded check 0.33 1.11e 2.20
SE + 0.008 8,067 0.860
Interaction
N x Herbicides NS NS NS

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5% level of
prckability (DMRT)

Z L]
WAS = Weeks after sowing

NS

Net significant at 5% level of probability
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Table 46: Effects of nitrogen and weed control treatments on plant

height of kenaf during the 1994 wet season at Samaru

Trcatment Plant height (m)
Nitrogen level (kg N/ha) 4 WAS 8 WAS 12 wWAS
0 029 i 2%C 1.69¢c
45 0.30 T 71k 2.30b
90 0.30 2:.0%7a 2.54a
SE 0.007 0.046 0.057
Herbicides Rate
Metolachlor 1.50 0.31 1.72 2.16
Metolachlor+Ametryne 1.00+1,00 0.30 1.75 2.33
Alachlor 1.50 0.28 1.73 2.24
Alachlor+Ametryne 1.00#2:00 0,30 1.66 2,28
Fluazitop-butyl 0.75 0.29 1455 « 2.07
Fluaztop-butyl+Ametryne 0.50+1.00 0,31 .72 2.24
Hoe-weeded at 4 WAS 0.29 1.67 2,02
Hoe-weeded at 3 and 6 WAS 0.29 2.27
Unweeded check D29 Y58 2.02
SE '+ 0.0128 0.080 0.099
Interaction
N x Herbicides NS NS Né

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at

probability (DMRT)

WAS = Weeks after sowing

NS = Not significant at 5% level of probability

5% level of
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Table 47: Effects of nitrogen and weed control treatments on plant

height of kenaf during the 1995 wet season at Samaru

Treatment Plant height (m)
Nitrogen level (kg N/ha) 4 WAS B WAS 12 WAS
0 0.34 1.4%e 1.78b
45 0.38 1.70b 2,12a
90 0.37 1.93a° 2.17a
SE + 0.011 0.024 0.037
Metolachlor 1.50 0.36 1.57¢ 1.79¢
Metolachlor+Ametryne 1.00+1.00 0.35 1.43d 2.02b-d
Alewchlor 1.50 0.38 1.72b 1.97b-e
Alachlor+Ametryne 1.00+1.00 0,37 1.64bc 2.12ab
Fluazitop-butyl 0.79 0.38 1.%51cd 1.87de
Fluaztop-butyl+Ametryne 0.50+1.00 0.33 1.59¢ 2.16ab
Hoe-weeded at 4 WAS %.38 1.60b 2 DTbe
Hoe-weeded at 3 and 6 WAS 8.39 1.99a 2.28a
Unweeded check 0.37 1.52cd 1.91c~e
SE * 0.019 0.041 0.065
Interaction '
N x Herbicides NS - NS

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5% level of

probability (DMRT)

=
>
(7]
I

Weeks after sowing

NS

I

Significant at 5% level of probability

Not significant at 5% level of prubabiiity
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as well as hoe-weeding at 4 WAS resulted in taller plants than the wccdy.check. Kenafl plants
treated with metolachlor plus ametryne were shorter than those treated with metolachlor alone at
this stage of growth. At 12 WAS, mixtures of ametryne with alachor and fluazitop-buty! resulted
in kenaf plant height comparubice to the maximum with hoe-weeding at 3 and 6 WAS and better
than the weedy check. At this stage of growth mixwres of ametryne with metolachtor and
fluazifop-butyl resuted in taller plants than the corresponding single herbicide treatments. In the
trial, hoe-weeding at 3 and 6 WAS resutled in taller plants than hoe-weeding at 4 WAS.

There was a significant N and weed control interaction on plant height at 8 WAS in 1993
(Table 48). Without N application, no weed control freatment resulted in plénl height comparable
1o the maximum obtained with hoe-weeding at 3 and 6 WAS and treatment with 90 kg‘N fha, Wilh
the application of 45 kg N/ha, only the weedy check resulied in plant height comparable to the

maximum. However, with the application of 90 kg N/ha, metolachlor plus ametryne; alachlor and

hoe-weeding at 4 WAS resulted in plant heights which were comparable to the maximum,

4.5.4 Butt diameter
The effect of N on butt diameter was significant at 8§ WAS only in 1993 and at 4, 8 and 12
WAS in 1994 and 1995 (Tables 49-51). The butt diameter increased with N level at 8 WAS in

1993 and 4, 8 and 12 WAS in 1994, At 4-12 WAS in 1995, N application increased butt diameter
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Table 48: Interaction o¢f nitrogen

and period of " weed control

treatments on plant height at 8 WAS during the 1993 wet

season at Samaru

Treatment i _B WAS (M
Nitrogen leve% fkg N/ha)
Herbhicides Rate kg a.i N/ha 0 15 90
Metclachlor 1.50 1.31i-k 1.65d-g 1.74c-f£
Metolachlor+Ametryne 1.00+1.00 1.48g-37 1.74d¢-f 2.07a
Alachlor 1.50 1.223-% 1.8B4b-d 2.11a
Alachlor+Ametryne 1.00+1.,00 1.48g~1 1.6ld~h 1.84b-d
Fluazifop-butyl 0.75 1.35%5i-k 1.56e-h 1.62d-h
Fluazifeop~butyl+Ametryne 0.50+1,00 1.52f~-1 1.47g-1 1.77c-¢
Hoe-Weeded at 4 WAS 1.39h~7 1.40h-3 2.0lab
Hoe-Weeded at 3 and © WAS 1.7ec-e  2.1la 2.10a
Unweeded check 1.15k 1.,96a-¢c 2.10a
SE + 0.071 | F
Means followed by the same letter{s) are not significantly

different at 5% level of probability (DMRT)

WAS = Weeks after sowing

1
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Table 49: Effects of nitrogen and weed control treatments on butt

diameter of kenaf during the 1993 welt season at Samaru

Treatment Butt dieamter {cm)
Nitrogen level (kg N/ha) 4 WAS 8 WAS 12 WAS !
0 NA 1.05¢ L. 37
45 NA 1.176 1.26
90 NA 1.30a Y29
SE % 0.042 0.038
Hexbicides Rate
Metolachlor 1::59 NA 2s13 1.26
Metolachlor+Ametryne 1.00+41.00 NA 1.13 s
Alachlor 1.50 NA 1,23 1.21
Alachlor+Ametryne 1.00+1.00 NA 1.06. 1.36
Fluazitop-butyl o 2 NA 1.13 1.30
Fluaztop-butyl+Ametryne 0.50+1.00 NA 1.10 w25
Hoe-weeded at 4 WAS NA 1.28 Liw 32
Hoe-weeded at 3 and 6 WAS NA 129 ¥:33 :
Unweeded check NA 1.11, ok
SE & 0.073 v.066
Interaction
N x Herbicides NS NS NS

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5%, level of

probability (DMRT)

WAS

I

Weeks after sowing

NA

n

Not available

NS = Not significant at 5% level of probability
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compared with the no N control and there was no significant difference between 45 and 90 kg N
treatments on this paramcter. |

The influence of weed contro! freatments on butl. diameier was si gnlii"tcant only ai 4 and 8
WAS in 1994 and at 8 and 12 WAS in 1995, In 1994, application of metolachior alone resulied
in significantly thicker stems than the weedy check at 4 and 8 WAS (Table 50). A similar resuit
was obtained at 4 WAS from plants treated with mixtures of ametryne with alachlor and {luazifop-
butyl. At 8 and 12 WAS in 1993, alachlor plus ametryne at 1.0 + 1.0 kg a.i./ha and hoe-weeding
at 3 and 6 WAS caused thicker plant stem production than the weedy check (Table 51).
Application of fluazifop-butyl plus ametryne also resulted in greater bult diameter than the weedy

check at 12 WAS in the year,

There was no significant N and weed control interaction on butt diameter during the three

years of investigation,

4.5.5 Numbecr of days to first flowering - .
Kenaf plants started flowering earlier in 1993 and 1995 than in 1994 (Table 52).
Nitrogen application signiticantly influenced the number of days to first ffowering in the
three years of trials. The number of days to first flowering reduced with increasing N rate from
0-90 kg N/ha in 1993 and 1994, In 1995, N reduced the number of days to flowering and there

was no significant difference between the effects of 45 and 90 kg N/ba treatments,
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Table 50: Effects of nitrogen and weed control treatments on butt

diameter of kenaf during the 1994 wet season at Samaru

Treatment Butt dieamter (cm)
Nitrogen level (kg N/ha) 4 WAS 8 WAS 12 WAS
0 0.54c 0.79¢c 0.93c
45 0.68b 1.06b 1:18b
90 0.74a 1.23a Yo 33
SE + 0.017 0.025 0.032
Metolachlor 1.50 0.74a 1.19a 1.26
Metolachlor+Ametryne 1.00+1.,00 0.67a-c¢ 1.04b 119
Alachlor 1.50 0.60b-d 0,99 1.05
Alachlor+Ametryne 1.00+41.00 0.71a 1.04b Y.30
Fluazitop-butyl 0.75 0.58d 0.95b 1.03
Fluaztop-butyl+Ametryne 0.50+1.00 0,68ab 1.04b 1,20
Hoe-weeded at 4 WAS 0.61b-d 1.04b e B
Hoe~weeded at 3 and 6 WAS 0.68a-c 1.04b 1.15
Unweeded check 0.59cd  0.93b  1.19
SE % 0.029 0.049 02056
Ipteraction
N x Herbicides NS NG NS

Means followed by the same letter(s) within the same column of any
treatment group are not significantly different at 5% level of

probability (DMRT)

WAS = Weeks after sowing

NS = Not significant at 5% level of probability
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Table 51: Effects of nitrogen and weed control treatmenfs on butt

diameter of kenaf during the 1995 wet season at Samaru

Treatment Butt dieamter (cm)
Nitrogen level (kg N/ha) 4 WAS 3 WAS 12 WAS
0 0.54b 0.80b 0.96b
45 0.64a 1.04a 1.22a
50 0.66a 1.09a 1.23a
SE % 0.017 0.031 0.024
Herbicides Rate
Metolachlor 1.50 0.65 0.8 1.02¢c
Metolachlor+Ametryne 1.00+1.00 0.62 1.00bc 1.3bc
Alachlor 1.50 D.65 0.98bc ¥:132b
Alachlor+Ametryne 1.00+1.00 0.64 1.13ab 1.24ab
Fluazitop-butyl 0.75 W 0.83c 1.03c
Fluaztop-butyl+Ametryne 0,50+1.00 0.52 0.97bc 1.26a
Hoe-weeded at 4 WAS 0.60 Q.93¢ 1.1 3¢
Hoe-weeded at 3 and 6 WAS 0.68 1.19%a 1.24ab
Unweeded check 0.61 0:87cC 1. 03¢ 5
SE & 0.030 0.055 0.042
Interaction
N x Herbicides NS NS NS

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5% level of

probability (DMRT)

n

WAS Weeks after sowing

NS

]

Not significant at 5% level of probability
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Table 52: Effects of nitrogen and weed control treatments on the
L3
number of days to first flowering of kenaf during the

1993-1995 wet seasons at Samaru

Treatment No of days to first
flowering
Ni-srogen level (kg N/ha) 1993 1994ﬁ 1985
0 71.96a 76.67a J71.63a
45 70.26b T1.26b 69.19b
90 67.07c 67.70c 67.70b
SE' + 0.499 0.487I 0.516
Herbicides Rate
Metolachlor 1.50 71.33ab  70.89 70.67
Metolachlor+Ametryne 1.00+41.00 €9.78b 12«13 '69.67
Alachlor 1,50 69.67b  72.67 68.56
Alachlor+Ametryne 1.00+1.00 70.67b 71.44 ' 68.89
Fluazitop-butyl 0.75 69.00b  73.56 69.78
Fluaztop~butyl+Ametryne 0.50+1.00 68.8%9b 70.89 1013
Hoe-weeded at 4 WAS 65.89 72.44 T0.11
Hoe-weeded at 3 and 6 WAS 69.00b 70,00 67.89
Unweeded check 73.67a 72.89 ,71.56
SE % 0.864 0.844 0.894
Interaction
N x Herbicides NS NS NS

Means followed by the same letter(s) within the same column of any
¥

treatment group are not significantly different ,at 5% leval of

probability (DMRT)

NS = Not significant at 5% level of probability
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The influence of herbicides on the number of days to firsi flowering was significant only
in 1993 when all the weed contro} treatments except metolachior at 1,50 kg caused carly flowering
of kenaf plants than the weedy check. Hoe-weeding at 4 WAS also resulted in shortc'r days to first
flowering than ail the other weed control treatments.

- There was no significant interaction of N and weed control ticatments on the number of
days to first flowering in the three years of trials.
4.5.6 Number of days to 50% Nowering '
It took a longer period for kenaf plants to attain 50% flowering in 1995 than th 1995, when

data was available (Table 53).
: '

Application of N significatuly affected the nuinber of days to 50% flowering in 1994 and

1995. In this case, the number of days taken by plants to atlain 50% flowering decreased with
increasing N levels. | L

The effect of herbicides on the number of days 1o 50% ﬂuwcriug.was ouly significant in
1994, In this year, the application of metolachlor and mixiure of fluazifop-butyl and ametrync as
well as hoe-weeding at 3 and 6 WAS significantly reduced the number of days (o 50% flowering.
Although all the other treatments had fairly less number of days than the weedy check, the

differences were not quite significant. ,

There was significant interaction of N and weed control treatments on the number of days
to 50% flowering in 1994 (Table 54). Plants treated with metolachlor plus ametryne and given
90 kg N/ha iook the least number of days to attain 50% flowering in the teial. However, all the
other weed control treatments with the N level had comparable number ()i"dnys to the least, while

p
no treatment without N was comparable. With 45 kg N/ha, netolachlor wlone and hoe-weceding

at 3 and 6 WAS were also comparable to the least number of days, Without N, alachlor treatments

and the weedy check had the maximum number of days Lo 30% flowering, and these were greater
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Table 53: Effects of nitrogen and weed control treatments on the

number of days to first flowering of kenaf during the

1994-1995 wetbt seasons at Samaru

Treatment

No of days to 50% flowering

Nitrogen level (kg N/ha) 1863 1994 1995

0 NA 83.22a 79.07a

45 NA 18.56b 76.56b

30 NA 74.67c 74.78¢
SE # - 0.422 0.636
Herbicides Rate
Metolachlor 1.50 NA 77.78b 78.00
Metolachlor+Ametryne 1.00+1.00 NA 78.44ab 76.89
Alachlor 1.50 NA 79,78ab 76.11
Alachlor+Ametryne 1.00+1.00 NA 79.33ab 76.56
Fluazitop-butyl 0.75 NA 79.67ab 76.78
Fluaztop-butyl+Ametryne 0.50+1.00 NA 77.67b J7,11
Hoe-weeded at 4 WAS NA 78, 56ab 16.22
Hoe-weeded at 3 and 6 WAS NA 77.44b 15,22
Unweeded check NA 80.67a 78,33
SE % 0.730 1.102
Inleraction
N x Herbicides ! NS
Mean 78.83a 76.80b

Means followed by the same letter(s) within the same column of any

tredtment group are not significantly differenmt at 5% level of

probability (DMRT)

NA = Not available

NS

"

Significant at 5% level of probability

Not significant at 5% level of probability
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Table 54: Interaction of nitrogen and period of weed control

treatments on the number of days to 5%0% flowering of

kenaf during the 1993 wet season at Samaru '
Treatment _ _ No. of days Lo 50%
flowering ‘

itrogen leve k¢ 1
Herbicides Rate kg a.i N/ha 0 45 90
Metolachlor 1.50 B3.0a-d 76.0h-1 74.3k-1
Metolachlor+Ametryne 1.00+1.00 84.0a-c 78.3e-3  72.71
RBlachler 1.50 85.7ab 79.0d-1 74.73-1
Alachlor+Ametryne 1.00+1.00 86.31a 77.3f~k 74.3k-1
Fluazifop-butyl 0.75 83.00a-d 82.0b-e 74.0k-1
Fluazifop-butyl+Ametryne 0.50+1.00 79.7d-h  79.3d-i 74.0k-1
Hoe-Weeded at 4 WAS 80.31d~-g 79.0d-1 H6.3g-1
Hoe-Weeded at 3 and 6 WAS 8§1.00¢c~f 76.0h-1 75.3i-1
Unweeded check 85.7ab 80.0d-h 76.3g-1
SE =+ ' 1.266

Means followed by the same letter{s) are not significantly

different at 5% level of probability {(DMRT)
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than the two hoe-weeded checks, as well as mixture with ﬂuazimp—buty.l. With 45 and 90 kg
N/ha, all treatments including the weedy check had comparable nuimber of Idays o h‘oe-weeding,
except fluazifop-butyl at 45 kg N/ha. .
4.6 Effects of Nitrogen and Weed Control 'I‘rcatmenis‘on Weeds

The major weed species identified at the sites of the trials and the levels of infestation
during the threc years of study are shown on Appendix 7. Most of the weeds started occuring
earlier than 6 WAS, except the later emerging weeds such as Rottboclia Spp: Euphoibia

hetrophylla, Crotolaria retusa, Sotanum nigrum, Porlulaca gleraceae and Yermomia spp. In the

three years, the sites were generzlly infested with. Acanthospermun hispidum, Vernonig
galamensis, Cyperus spp, Ageratum cogyzoides. Euphorbia sp. Rottboelia cochinchinerisis and
Crotalaria retuga. Other more serious weeds were Cynpodon dactylon, [2,';5;5),{19;1{:[1.91‘“ acgyptiumm
and Ipomea aquatica in 1993 and Echinochioa colong in 1995. |
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4.6.1 Weced cover score

Appliction of N significantly influenced the weed cover score al 6 WAS in 1993, 6, 9 and
12 WAS in 1994 and 9 WAS in 1995 (Tabics 55-57). At 6 WAS in 1993, 90 kg Nfha increased
weed cover scére compared with no N treatment. In 1994, 45 and 90 kg N‘fha increased the weed
cover score at 6 wAS but only 45 kg N/ha increased it at 9 WAS. Weed cover score was
significantly reduced by 90 kg N/ha at 12 WAS in 1994 and 9 WAS in 1995, and 45 kg N/ha at
9 WAS in 1995. |

'The effect of weed control treatments on weed cover score at 6 to li WAS was significant
in the three years of study. In the trials, all the weed control treatiments with the exception of
fluazifop-butyl and its mixture with ametryne at 6 WAS in 1994 and fluazifop-batyl apphicd alone
at 6 and 12 WAS in 1995, supprescd weeds compared to the weedy check. Generatly, hoe-
weeding at 3 and 6 WAS and at 4 WAS resulted in the least weed score in tllzc three years of trials.
However, at [2 WAS in 1993, alachlor and fluazifop-butyl as well as mixtures of ametryne with
atachlor and metolachlor resulted in weed suppression comparable to hoc-weeding at 4 WAS. In
1994, no herbicide treatment caused weed suppression comparable to two hog-weeding countrolys
at 6 to 12 WAS, However in 1995, comparable weed suppression to hoe-weeding was achicved

at 6 WAS with fluazifop-butyl plus ametryne. At 12 WAS in this year, alachlor and mixtuses of

. ametryne with alachlor and fluazifop-butyl resuited in weed suppression compal"able to hoe-

weeding at 4 WAS, v

There was significant interaction of N and weed control treatments on weed cover score

at 6 WAS in 1995 (Table 58).
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Table 55: Effects of nitrogen and weed control treatments on weed

cover score during the 1993 wet season at Samary

Treatment Weed cover score
Nitrogen level (kg N/ha) 6 WAS 9 WAS 12 WAS
0 3.70b 3.41 3.49
45 4.30ab 4.16 4,16
90 5.17a 3.75 3,49
SE % 0,350 0.344- 0.340
Rate
Metolachlor 1.50 6.11a 4.11b 4.33b
Metolachlor+Ametryne 1.00+1.00 4.28c¢ 4.22b 3.78bc
Alachlor 1.50 5.28bc 4,22b 3.89bc
Alachlor+Ametryne 1.0041.00 4.78bc 4.UUbI 3.89bc
Fluazitop-butyl 078 2.48d 3.78b 4.11bc
Fluaztop-butyl+Ametryne 0.50+1.00 5.56bc 4.56b 4.44b
Hoe-weeded at 4 WAS 1.48d 2.1)c 2, 33¢C
Hoe-weeded at 3 and 6 WAS 1.42d 0.29d 0.41d
Unweeded check 8.17a 6.67a 6.22a
SE + 0.606 0,596 0.589
Interaction ’
N * Herbicides NS Ns NS

Means followed by the same letter(s) within the same column of any
treatment group are not significantly different at 5% level of

probability (DMRT)

WAS = Weeks after sowing

NS = Not significant at 5% level of probability:
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Table 56 Effects of nitro@en and weed contreol treatments on weed
cover score during the 1994 wet season at Samaru
Treatment i Weed cover score
Nitrogen level (kg N/ha) 6 WAS 3 WAS 12 WAS
0 1.73b 2.88b - 4.03a
45 2.73a 4,87a 4.60a
20 2.9%5a 2.78b 2.60b
SE + 0.262 0.276 0.268
Herbicides Rate ’ :
Metolachlor 1.50 2.44bc 3.89¢d &.33bc
Metolachlor+Ametryne 1.00+1.00 1.83c¢ 3.22cd 3.44c¢
Alachlor 1.30 2.83c¢c 4_.67bc 5.44b
Alachlor+Ametryne 1.00+1.00 2.50bc 3.06d 3.56c¢
Fluazitop-butyl 0.75 4.44a 5.44b 5.17b
Fluaztop~butyl+Ametryne 0.50+1.00 3.867ab 3.11d 3.22¢
Hoe-weeded at 4 WAS | 0.10d 0.470¢ 0.67d
Hoe-weeded at 3 and © WAS 0.10d 0.84e 0.96d
Unweeded c¢heck 4.30a (.89 6.88a
S5E & 0.453 0.479 0.464
Interaction
N x Herbicides H NS N3

Means followed by the same letter(s) within the same¢ column of any

treatment group are not significantly different at 5% level of

probability (DMRT)

tl

WAS Weeks after sowing

NS,

"

;
'

1

Not significant at 5% level of probability
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Taple 57 Effects of nitrogen and weed control treatments on weed

»

]

cover score during the 1995 wet season at Samaru

Treatment Weod cover score
Nitrogen level (kg N/ha) 6 WAS 9 WAS 12 WAS
0 3.64 5.26a 4.59
45 3.83 4.08hb 4.20
80 3.37 3.48b 3.77
SE % 0.34 0.285 0.331
Herbicid | Rate
Metolachlor 1.50 6.44b 7.61b 7.50b
Metolachlor+Ametryne 1.00+1.00 2.89¢ 2.94c 3.28c¢
Alachlor 1.50 2.72¢ 3.63c 2.72cd
Alachlor+Bmetryne 1.00+1.00 2.44c 2.56c¢ 2.39%d
Fluazitop-butyl 0.75 7.28ab  8.17b 8.11ab
Fluaztop-butyl+Ametryne 0.50+1.00 1.2Z2cd 3.17c¢ 2.74cd
Hoe-weeded at 4 WAS 0.50d 0.48d 1.13de
Hos-weeded at 3 and 6 WAS 0.67d  0.20d 0.53¢
Unweeded check g.36a 9.72a 9.28a
SE & 0.587 0.484 0.573
Interaction
N x Herbicides * NS NS

Means followed by the same letter({s) within the same column of any

treatment group are not significantly different at 5% level of

probability (DMRT}

WAS = Weeks after sowing

NS = Not significant at 5% level of probability

* = Significant at 5% level of probability
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Table 58: Interaction ¢f nitrogen and weed control treatments on

weed cover score at & WAS during the 189% wet season at

Samaru

L

Treatment

Nitrogen level (kg«N/ha}

bicid ; 1/

Metolachlor 1.50
Metolachlort+Ametryne 1.00+1.00
Alachlor o 1.50
Alachlor+Ametryne 1.00+1.00
Fluaziop-butyl 0.75

Fluazifop—bufyl+hmetryne 0.50+1.00
Hodv-Weeded at 4 WAS

Hoe-Weeded at 3 and 6 WAS

Unweeded check '

55 +

0 45 -
7.33a-d 7.67a-c
3.93e~h 3.83e-h
4.67¢-f 2.17f-1
2.17¢-1  2.17£-1
6.67b-e ©&.6T7b-e
2.00f-1 0.83h-i
0.501 0.501
0.501 0.67h~i
5.07c-f 10.00a
0.587

90

.33d-g
.00h-1
.33g-1i
.00f-1
.50ab
.83h-1
.501
.83h-1
0.00a

et =T =S - = T O B SR S N oW

Means fellowed by the same letter(s) are not signjficantly

different at 5% level of probability (DMRT)

WAS = Weeks after sowing

»
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Witnout the application of N, mixtures of ametryne with ﬂunzifop-buly'l and atachlor rcsultcd n
weed cover score that was comparable to the [east obtained with hoe-weedmng at 3 and 6 WAS.
With 45 kg N/ha, the two treatments and alachlor applied alone resulted il‘; weed cover scores that
were also comparabie to the least. With the exception of metotachlor and fluazifop-butyt each
applied alone and the weedy check, all the other treatments causcd weed suppression colmparablc

to hoe wecding when 90 kg N/dha was applicd.  The maximum weed score was observed on the

weedy check with 45 and 90 kg N/ha treatments.

4.7 Effects of Nitrogen and Weed Control Freatments on Wood, Fibre and Seed
Yicids of Kenaf

The effect of N and weed control treatments on wood, fibre and secd yields of kenaf are

L

contained in Tables 59-68.

4.7.1 Wood weight per plant

Wood dry weight per plant of kenaf was greatest in 1993 and least in 1994 (Table 59).

Nitrogen application significantly influcnced wood weight per plant of kenaf in the three
years of trials. Kenaf wood weight increased with N levels in the threc years.

The influence of weed control (reatment on wood weight per plant was significant in [993
gnd 1995. 1n 1993, the plots treated with Nuazifop-butyl at 0.75 kg a.1/a and ils mixture with
ametryne at 0.5 + 1.0 kg produced significantly higher wood weight than the weedy clieck and

b

comparable (o the hoe-weeded controls. Plots .
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Table 53 Effects of nitrogen and weed control treatments on waod
weight per plant of kenaf during the 1993-1995 wet

seasons at Samaru t

Treatment Wood weight {g/plant)
Nitrogen level (kg N/ha) 1993 1994 1995
Q 12.2%¢c 5.74c v 7.88c
45 19.20b 12.63b  15.86b
a0 26.3%a 19.73a 19.60a
SE + . 1.570 0.921 1.261
erbicides - Rate
Metolachlor | 1.50 19.07a~-¢c  14.81 10.21c
Metolachlor+Ametryne 1.00+41.00 16,52bc 15. 54 14.71bc
ABlachlor 1.50 l16.18bc 10.%0 +16.17a-c
Alachlor+Ametryne 1.00+1.00 16.37bc 12.46 15.47bc
Fluazitop-butyl 0.75 21.28ab 10,68 9.39c¢
Fluaztop-butyl+Ametryne 0.50+1,00 21.67ab 13.27 18.41ab
Hoe-weeded at 4 WAS 25.49a 12.68 13.13hbc
Hoe-weeded at 3 and 6 WAS 25.20a 13.36 22.20a
Unweeded check 11.88c 10.56  '10.33c
SE + 2.715 1.595 2.184
Interaction
N X Herbicides N3 NS NS
Mean 19.29a 12.70¢ 14.45b

Means followed by the same letter(s) within the same column of any
treatment group are not significantly different at 5% level of

probability (DMRT)

NS" = HNot siacnificant at 5% level of orobahilitwv
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treated witl metolachlor at 1,50 kg had wood weight comparable to both the hoe-weeded controls
and the weedy check. 1n 1995, mixture of uazilop-bulyl with ametryne fesulted in higher wood
dry 'ivcight than the weedy check and comparable to hoe-weeding at 3 and 6 W(‘;S, The plots
treated with alachlor alone produced wood weight comparable to both hoe-weedings at 3 and 6
WAs and the weedy cheeks., ' : \
There was no significant interaction of N and weed control treatments on wood weight per

4
plant of kenaf in the three years of trials.

4,7.2 Waood vield

There was no significant difference in wood yield of kenal between 1994 and 1995 (Table
60).

Nitrogen application significantly influenced wood yield in {994 and 1995 when data was
available. In each year, wood yield increascd with N lcvels. '

The effect of weed control treatments on kenal wood yield was significant in 1995 only,
when alachlor and the mixture with ametryne resulted in higher wood yielr:l than the weedy check
and comparable to the maximum with hoe-weedings at 3 and 6 WAS. Unchecked wclcd growth
. caused 32.1% and 44.7% wood yield reductions compared to the maximum yickls obtained in
1994 and 1995, respectivley, )

There was no significant interaction of N and weed control treatments on wood yield of

kenaf i the two years of trials.
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Table 60: Effects of nitrogen and weed control treatment's on wood

yield of kenaf during the 1994 and 1995 wet seascons at

Samaru

Treatment Wood yield (kg/ha)
Nitrogen level (kg N/ha) 1993 1994 199%
0 NA 1091¢ 1538c
45 NA 2527b +274%b
90 NA 3847a 3544a
SE % - 185.2 211.7
Herbicides Rate
Metolachlor 1.50 NA 2793 2299bc
Metolachlor+Ametryne 1.0041.00 NA 3109 2941b
Alachlor 1.50 NA 2192 .3234ab
Alachlor+Ametryne 1.00+1.00 NA 2492 3106ab
Fluazitop-butyl 0.75 NA 2136 1775¢c
Fluaztop-butyl+Ametryne 0.50+1.00 NA 2651 1609¢c
Hoe-weeded at 4 WAS NA 2537 2634bc
Hoe-weeded at 3 and 6 WAS NA 2672 4108a
Unweeded check NA 2112 1788¢c
SE - 320,.7 *366.6
Interaction
N x Herbicides NS NS NS
Mean - 2522 2610

Means followed by the same letter(s) within the same column of any
"

treatment group are not significantly different -at 5% level of

probability (DMRT)

NA = pData not available

NS = MNot significant at 5% level of probability



126

4.7.3 Ribbon weight per plaat ,
Ribbon weight per plani of kenaf was highest in 1993 and least in 1994 (Table 61).
Nitrogen application significantly influenced ribbon weight per plant jn the three years of

trials. The ribbon weight increased significantly with N levels in the three years.

The effect of herbicides on ribbon weight per plant was signiﬁcanl. in 1993 fmd [995. In

1993, metolachlor and fleazifop-buty!l, cach applied alone and a mixture of the latter with

ametryne out yieldcd the weedy check and produced ribb;m weights comparable to the two hoe-

weeded controls. In 1995, only fluazifop-butyl plus ametryne resulled in significantly higher
ribbon weight than the weedy check and comparable to the maximum obfained with hoe-weedings
at 3 and 6 WAS. Alachlor applicd alone and in mixture with ametryne however, resulted in
ribbon weights t'hat were comparable to both hoe-weedings at 3 and 6 WAS and the "wccdy check.,

Unchecked weed growth resulted in 57.1, 25.5 and 51.9% reductions in wood weight per plant

compared with the maximum in 1993, 1994 and 1995, respectively.

There was no significant N and weed control interaction on ribbon weight per plant of

kena{ during the three years of study. )

4.7.4 Ribbon yield
The data on this parameter were taken in 1993 only to replace the fibre yield that is not

available for the year. In this case, the ribbon vield increased with N rate (Table 62).
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Table 61: Effects of nitrogen and weed control treatments on ribbon

weight per plant of kenaf during the 1993:1995 wet

seasons at Samaru

Treatment Ribbon weight (g/plant)
Nitrogen level (kg N/ha) 1993 1994 1995
0 B.61c 3:51¢ 5.00c
45 13.44b 6.83b 8.88b
90 16.61a 11.71ab 10.68ac
SE % 0.955 0.541 '6.651
Herbicides Rate
Metolachlor 1.50 12.60a~c 8,27 6.25cd
Metolachlor+Ametryne 1.0041.00 11.02b-d 8.60 8.47a~d
Alachlor 1.50 11.91b-d 6.22 9.04a-c¢
Alwchlor+Ametryne 1.00+41.00 10.54cd 7.17 ,9-10a-c
Fluazitop-butyl 0.75 17.22a 6.21 5.16d
Fluaztop-butyl+Ametryne 0.50+1.00 13.85a-c B8.77 10.39%ab
Hoe-weeded at 4 WAS 15.%4ab s b 7.36b-d
Hoe-weeded at 3 and & WAS 19.57a~¢ 7.74 i2.11a
Unweeded check 1.39d 6.05 5.82cd
SE % 1.655 0,937 1,229
Interaction
N x Herbicides NS NS hS
Mean 12.89a 75 38¢ 8.19b

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5% level of

probability (DMRT)

NS = Not significant at 5% level of probability

L]
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Table 62: Effects of nitrogen and weed control treatments on ribbon

yield of kenaf during the 1993 wet season at,Samaru

—

Treatment Ribbon yield (kag/ha)
Nitrogen level (kg N/ha) 1993 1994 1995
0 Jl22¢ NA NA
45 1711b NA NA
90 2356a NA NA
SE # 147.2 - -
Herbicides Rate '
Metolachlor 1.50 1633a-d NA NA
Metolachlor+Ametryne 1.0041.00 1744a-d NA NA
Alachlor 155% 1889%9a-d NA NA
Alachler+Ametryne 1.00+41.00 1389b-d NA NA
Fluazitop-butyl Q.78 1233d NA , NA
Fluaztop-butyl+Ametryne 0.50+41.00 2156ab NA | NA
Hoe-weeded at 4 WAS 2044a-c NA NA
Hoe-weeded at 3 and & WAS 2211a NA NA
Unweeded check 1289cd NA NA
SE % 254.5 - -
Interaction
N x Herbicides NS = -
Medn 17129.7 .

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5% level of

probability (DMRT)

NA Data not available

NS

Not significant at 5% level of probability
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The weed control treatments also had significant effect on rtbbon yield of kenaf,
Application of fluazifop-butyl plus ametryne increased fibbon yicld compared with ihe weetly
check. The treatment also resulied in ribbon yiclds comparable to two hoe-weeding at 3 and 6
WAS. Metolachlor and alachlor, each applied alone, mixture of the l'ornllcr with ametryne and
hoe-weeding at 4 WAS however resulted in ribbon yiclds that were comparable to the maximum
with hoe-weeding at 3 and 6 WAS and the weedy check.

The interaction of N and weed control treatments on ribbon yield was not significant in the

year of trial.

4.7.5 Fibre weight per plant

The fibre weight per plant of kenal was higher in (995 than in 1994 when data was
available (Table 63). Application of N significantly influcnced the fibre weight per plaat in 1994
and 1995. In each year, the fibre weight increased with N levels. '

The effect of the weed control treatments on (ibre weight was siguif:lcam in 1995. 1n the
trial, fluazifop-butyl plus ametryne resulted in fibre weight that was comparable to hoe-weeding
at 3 and 6 WAS and significantly higher than the weedy check, Hoe-weeding at 4 WAS resulted
in significantly lower fibre weight per plant than lmc—weedi:ig at 3 and 6 WAS.

There was no singificant interaction of N and weed control treatmients on fibre weight per

plant of kenaf in the two years of trials. _ '
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Table 63:; EBffects of nitrogen and weed control treatments on fibre
weight per plant of kenaf during the 19%4 and 1995 wet

seasons at Samaru . .

Treatment Fibre weight (é/plant)
Nitrogen level (kg N/ha) 1983 1994 3995
0 NA 2.08c 3.14c
45 NA 4.04b 5.37b
90 | CNA 6.79%a 6.53a
SE + . - 0.3186 0.393
Herbicides Rate
Metolachlor 1.50 NA 5.06 4.00b-d
Metolachlor+Ametryne 1.00+1.00 WA h.21 3.25bc
Alachlor 1.50 NA 3.69 5.55bc
Alachlor+Ametryne 1.00+1.00 NA 4.11 ' 5.34bc
Flwazitop-butyl 0.75 NA 3.45 3.15d
Fluaztop-butyl+Ametryne 0.50+1.00 NA 5.21 6.12ab
Hoe-weeded at 4 WAS NA 4.12 ﬁ.54b*d
Hoe-weeded at 3 and 6 WAS . NA 4.73 7.53a
Unweeded check NA. 3.11 3.63cd
SE & - 0.55 0.680
Interaction
N x Herbicides NS NS NS
Mean - 4.37b 5.01a

'Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5% level of

i

prokability {(DMRT)

it

NA Data not available ' .

NS

W

Not significant at 5% level of probability’
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4.7.6 Fibre yicld

The fibre yields of kenaf were similar for 1994 and 1995 when data was availible (Table
64). Fibre yield increased significantly with N levels in the two years of trials.

The effect of weed control treatments was significant only in 1995. In thig case, all the
herbicide treatments and hoe-weeding at 4 WAS resulied in significantly lower fibre yield than the
maximum obtained with hoe-weeding at 3 and 6 WAS, Alachlor applicd alone and in mixture with
ametryne and metolachlor plus ametryne resulted in ﬁigher fibre yiclds than the weedy check.
Mixture of metolachlor with ametryne resulted in higher fibre yield thzlm mctola.chlor applied
alone. Unchecked weed growth resulted in 28.9 and 51.4% reductions ih fibre yield compared
to the maximum yields obtained in 1994 and 1995, respectively. |

The interaction of N and weed control treatments on fibre yield of kenal was not significant
in the two years of study.

4.7.7 Number of capsules per plant | \

The number of capsules per plant of kenaf was higher in 1993 than in 13;94 and 1995
(Table 65). o

Nitrogen application had singificant cffect on the number of capsules- per plant in the three
years of study. The application of 90 kg N/ha in 1993 and 45 and 90 kg N/ha in {995
signiticantly increased the number of capsules per plant of kenaf compared w‘ilh the no N

treatment. The number of capsules however increased with N rate in 1994,
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Table 64;: Effects of nitrogen and weed control treatments on fibre

yield of kenaf during the 1994 and 1995 wet seasons at

Samard

Treatment Fibre vield (kg/ha)
Nitrogen level (kg N/ha) 1993 1994. 19985

0 NA 417c »374c

45 NA 809b 932b

90 NA 1395a 1242a
SE + - 63.78 64.40
Metolachlor 1.50 NA 1013 700cd
Met olachlox+Ametryne 1.00+1.00 NA 1043, 1056b
Alachlor 1.50 NA 738 1111k
AlachlortAmetryne 1.00+1.00 NA g22 1067h
Fluazitop-butyl 0.75 NA 690 555d
Fluaztop-butyltAmetryne 0;50+1.00 NA 1042 630cd
Hoe-weeded at 4 WAS NA 826 907bc
Hoe-weeded at 3 and 6 WAS NA 917 1493a
Unweeded check NA 742 725cd
SE % - 110.5 111.5
Interaction ~
N % Herbicides NS NS NS
Mean - 416

874 .

Means followed by the same letter(s) within the sgme column of any

treatment group are neot significantly different at 5% level of

probability (DMRT}

NA = Data neot available

NS = Not significant at 5% level of probabiiity
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Table 65: Effects of nitrogen and weed control treatments on the
number of capsules per plant of kenaf during the 1993-

1995 wet seasons at Samaru

Treatment Number of capsules per plant
Nitrogen level (kg N/ha) 1993 1994 1995
0 13.79p  6.96c  7.07b
45 15.75ab 10.42b 12.79a
90 17.65a 16.43a 12.10a
SE 1.05 0.697 0.696
Herbicides Rate
Metolachlor 1.50 1T; 33cd 12.63a « 7.16d
Metolachlort+Ametryne 1.0041.00 15.56a-d 12.52ab 8.44cd
Alachlor 1.50 14.08b-d 9.03bc 10.,62cd
Alachlor+Ametryne 1.00+1.,00 1l6.8B7a-c 12.63a 10.47cd
Fluazitop-butyl 0.75 20,53a 8.34c 7.56d
Fluaztop-butyl+Ametryne 0.50+1,00 15.,08a~d 10.80a-c 17.90a
Hoe-weeded at 4 WAS 19.56ab 13.13a 11.49bc
Hoe-weeded at 3 and 6 WAS 18.25ab  13.49a 14.31b
Unweeded check 10.31d  8.81c  7.91cd
SE #* 1.82 1.207 1.205
Interaction .
N X Herbicides NS NS NS
Mean 15.73a 11.27b 10.65b

Means followed by the same letter(s) within the same column of any
treatment group are not significantly different at 5% level of

probability (DMRT)

NS = Not significant at 5% level of probability



134

The influence of the weed control treatments on the number of capsules per plant was also
significant in the three years of study. In 1993, fluazifop-butyl at 0.75 kg a.i./ha resutled in the
maximum number of capsules per plant of kenal. The two hoe-weeding co;uols and alachlor plus
ametryne resulted in the number of capsules comparable to the maximum and higher than the least
obtained with the weedy check. Mixtures of ametryne with metolachlor and Muazifop-butyl
however caused number of capsules comparable to the maximum and the least in the trial. In
1994, metolachlor and mixtures of ametryne with metolachlor and alachlor result‘cd in higher
capsules production than the weedy check, and comparable to the iwo hoe-weeding controls. The
rmamber of capsules of plant treated with fluazifop-butyl plus ametryne was comparable o the
maximum, although not significantly higher than the least with the weedy check. In 1995,
fluazifop-butyl plus ametryne resulted in the maximum number of CZI[)SILI]CS per plant.  Hoe-

:
weeding at 3 and 6 WAS resulted in higher number of capsules than the weedy check, although
lower than the maximum.

There was no significant interaction of N and weed control treatments on the number of

capsules per plant of kenaf during the (hree years of trials.

4.7.8 Seced weight per plant

The weight of seeds per plant of kenaf was significantly lower in 1995 than in 1993 and

1994 (Table 66).

The effect of N on seed weight per plant was significant in the three years ‘of study. In
1993 and 19935, application of N increased seed wcigh[, although the difference between no N and
45 kg N/ha treatments was not significant in 1993, In 1994, sced weight per plant increased with
the N levels.

The effect of weed control treatments was also significant on secd weight per plant of kenaf



135

Table 66: Effects of nitrogen and weed control treatmcn}s on seed

yield per plant of capsules per plant of-kenaf during the

1893-1395 wet seasons at

Samaru

Treatment Seed weight g/plant
Nitrogen level {kg N/ha) 1993 1994 1995 P
0 3.87b 2.33c 2.43b
45 4.67ab  3.30b 4.13a
90 5.33a 6.16a 4.04a
SE # 0.295 0.233 0.325
bicid Bate \
Metolachlor .50 4.41la-¢ 4.43ab 2.01d
Metolachlor+Ametryne 1.0041.00 5.58ab 4.31la-c 2.60cd
Alachlor 1..50 4.20a-¢ 3.15c 3.09cd
Alachlor+Ametryne 1.00+41.00 4.13bc 4;238~C 3.30b-d
Fluazitop-butyl 0.75 2.90c 3.08c 2.2%cd
Fluaztop-butyl+Ametryne 0.50+1.00 5,24ab 3.bla=c 7.12a
Hoe-weeded at 4 WAS 5.88a 4.53ab 4.01bc
Hoe-weeded at 3 and & WAS 4.9%4ab 4.74a 4.84b ‘
Unweeded check 4.32a-¢c 3:.31lbc 2.54cd
SE + 0.511 0.404 0.562
Interaction
N x Herbicides NS NS NS
Mean 3.93a 3.93a 2.33b

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5% level of

probability (DMRT)

-

NS = Not significant at 5% level of probability
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in all the three years of study. [n 1993, none of the weed control treatments out yiclded the weedy
check. Hoc-weeding at 4 WAS resulted in the highest secd weight per plant but this was not
significantly higher than the weedy control. In 1994, hoe-weeding at 3 and 6 wAS resulted in
higher weight than the weedy check, Metolachlor, mixtures of ametryne‘ with mct’olachlnr and
fluaztiop-butyl and hoe-weeding at 4 WAS resulted in comparable sced weighis to the maximum,
although these were not significantly higher than with the weedy check. In'1995, fluazifop-butyl
plus ameiryne resulted in the maximum seed weight per plant which was greater than with the
other weed control treatments, including the hoe-weeded controls. l—loc-wécdiug at 3 and 6 wAS
resuited in higher secd weight than the weedy cheek, .

The interaction of N and weed control treatments on seed weight per plant of kenaf was

not significant in the three years of trials.
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4.7.9  100-seed weight

The kenaf 100-seed weight was'high.er in 1994 than in 1995 when data was available (Table
67).

Nitrogen application significantly increased the 100-sced weight compared (o the no N
contrel in 1994. Th(_t difference between 45 and 90 kg N/ha was however not significant in this
case.

The effect of weed conirol treatments on 100-seed weight was not signiﬁc‘mn 1 the two
years of trials.

The interaction of N and weed control treaiments on 100-sced weight was also not
signiftcant in the two years,

4.7.10 Seed yicld '

The seed yield of kenaf was maximum n 1994 (Table 68). The yield'in 1993 was
comparable to the maximum and the least obtained in 1995,

A

Nitrogen application significantly influenced the seed yield of kenaf in the three years of
study. Application of N increased seed yicld over the no N control and the response was almost
linear with N rate in 1994, '

" The effect of weed control .trealmems was significant in 1993.and 1994, In 1993,
metolachlor plus ametryne resulted in the maximum seed yield, Fluazifop-butyl plus ametryne as
well as the hoe-weeding controls and the weedy check however, resulted in seed yields comparable

to the maximum. In 1994, hoe-weeding at 3 and 6 WAS resulted in the maximum sced yield,

- which was higher than the yield with the weedy check, Metolachtor and mixtures of ametryne
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Table 67: Effects of nitrogen and weed control treatments on 100-

seed weight of kenaf during the 1993-1995 wet seasons at

Samaru
Treatment 100-Seed weight (g}
Nitrogen level (kg N/ha) 1993 1994 1995
4 NA 2.67a 2.42

45 NA 2.57b '2.49

a0 NA 2.57b 2.46
SE * - 0.033 0.048
Heibicides Rate
Metolachlor 3.50 NA 2.54 2.35
Metolachlor+Ametryne 1.00+41.00 NA Z2.59 2.50
Alachlor 1.50 NA 2.54 , 2.43
Alachlor+Ametryne 1.0041.00 NA 2.58 2.49
Fluazitop-butyl 0.75 NA 2.65 2.50
Fluaztop-butyl+Ametryne 0.50+1.00 NA 2.63 2.5%4
Hoe-weeded at 4 WAS NA 2.69 2.48
Hoe-weeded at 3 and 6 WAS NA 2.64 2.45
Unweeded check NA 287 2.42
SE % - 0.056 0.083
Interaction )
N x Herbicides NS NS NS
Mean - 2.60a 2.46b

Means followed by the same letter(s) within the same column of any
treatment group are not significantly different at 5% level of

probability (DMRT)

NA = Data not available

NS = Not significant at 5% level of probability
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Table 68: Effects of nitrogen and weed control treatments on seed

yield per

seasons at Samaru

hectare of kenaf during the 1993-1995 wet

Treatment Seed yield (kg/ha) |
Nitrogen level (kg N/ha) 1993 1994 1995
0 484.46 d66¢c 423b
45 706.7a 631b 702a
90 814.4a 1233a 670a
SE # 49.46 46.74 68.60
Reikitodd Rate '
Metolachlor 1.50 644.4bc 886;b 401
Metolachlor+Ametryne 1.00+1.00 913.3a 86la-c 520
Alachlor 1.50 633. 3bc 629c 618
Alachlor+Ametryne 1.00+41.00 500.0c B49%a-c 660
Fluazitop-butyl 0.75 242.2d 617¢c 407
Fluaztop-butyl+Ametryne 0.50+1.00 860.0a-b 72la-c 612
Hoe-weeded at 4 WAS 780.0ab 906ab 802
Hoe-weeded at 3 and 6 WAS 728.9a-c 950a 857
Unweeded check 713.3a-c  660bc 508
SE # 85.55 80.89 118.8
Interaction
N x Herbicides NS NS NS
Mean 669ab 176a l5981}

Means followed by the same letter(s) within the same column of any

treatment group are not significantly different at 5% level of

probability (DMRT)

NS =

Not significant at 5% level of probability '
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with metolachlor, alachlior and flauzifop-butyl resulied in yields comparable o the maximum,

althougl none was significantly greater than with the weedy check. Unchecked weed growth resulted

in 21.9, 30.1 and 40.7% rcductions in kenal seed yield compared to maximum yields obtained in
1993, 1994 and 19935, respectively.

There was no significant interaction of N and weed control [Ircalmcnts on seed yield ol kenal
in the three years of study. ' ' .

4.8 Correlation {

The coefficient of correlation amongst some growth characters, fibre and $ecd yicld attributes

and weed cover score in the weed control trials are presented on Tables 69-71. The seed yield was

]

strongly and positively correlated with crop vigour score and plant height in the three years of tiials,
and butt diameter, wood weight, fibre yicld and number of capsules per plant in 1994 and 1995, The -

correlation with bull diameter and wood weight was moderate in 1993, Sced yicld was strongly and

negatively correlated with nusuber of days 1o first flowering in the three years, and weed cover in
1995, The fibre yield was strongly and positively correlated with wood weiglt, crop vigour score,

plant height, butt diameter and number of capsules per plant; but negatively correlated with nuinber
)
of days to first tlowering in the three years and weed cover score in 1993 and 1995. Similarly, wood

dry weight was strongly and positively correlated with crop vigour score, plant height, butt diameter

and number of capsules per plant; but negatively correlated with the number of days to first

1
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Table 69: Hatrix of correlation coefficient between the various kenaf vields, vield pharacters and
weed cover score as affected by nitrogen and herbicides during the 1993 wet season at

Samaru

1 2 3 4 s & 7 B LA

1. BSaeed weight/plant 1.00

2. HNumbar of capsulses/plant D.18 1.00

3. FEFihbon waight/plant 0.23 .c._..unn 1.00

4. Vood weignt/plant 0.28% 0.42%% 0.92%k 1.00

5. Ho_ of dave to firat flousering -0.40%% ~D.50¥% -Q.63r% —0.B3*x% 1.00

&, Crop vigour Ecora At & WAR Q.480% D.51%% D.57%2 0.E3%¢ =-0.71%x 1.00

7. Plant height &t & WAS O0.46%% 0. &4k O.7a%x 0.8Z%x% -0.68%x a,70%x 1.00

8. Burt diametar at 6 WAS 0.35% O.42%% 0.&68%tx% 0.71xx =-0.52%% 0.58%% O, 76%x% 1.00

2. Heed cover score at 6 ¥as -0.03 -0.4342 -0 37%x Q. 35%% 0.3 ~0.30* =0_3€*x =) 7294 1.00
x Significant at 5% level of probability {r = 27}
** Significant at 1t leavel of probapility (r = 35)



Table 70 Matrix of correlation
affected by nitrogen

weed cover score as

15

coefficient between the various kenaf vields,

vield nrmwmnﬁmnm and

and herbicides mcwpzn the 1994 wet geéascn at

Samaru
1 2 3 4 5 6 8 9 10

1. Sead weight/plant 1.00
2. 100-saed weight 0.01 1.00
3. HNumber of capsules/plant 0.95%x 0.03 1.00
4. Fibre weight/plant 0.E9%x -0.22 0.B4%x 1.00
5. Hood weignt/plant D.70%% -0.17 O.66%x D.92%% i1.00
E. No of davs to first flowaring ~-0.69%x 0. 29% ~0.63%x —0.74%2 -0.74nx 1.00
7. Crop vigour score at & WAS 0.63%x 0.19 0.62%%x D.67%* D.72%% =-0.79%% 1.00
8, Flant height at 6 WAS D.69xx 0.18 O.64%% 0.78x% 0.83xx -0.82x%x% 0.79%% 1.00
9. Butt diameter at & WAS D.67%x 0.13 0.67xx 0.78%x 0.B22x =0.76%% 0.74%x 0.83»x 1.00
10. Weed cover score at & WAS ~0.08 -0.24 -0.0% =0,04 -0.02 0.17 0.22 -0,14 0.06 1.00

x Significant at 5% laval of probability (r
*x Hignificant at 1% level of probability (r

= 27
= 35)

}
)
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Table 71 Hatrix of correlation coefficient between the various kenaf vields, vield characters and
weed cover score as affected by nitrogen and heybicides during the 1995 wet geason .at

Samaru
1 2 3 'l 5 6 7 8 9 10

1. Seed uweight/elant 1.00
Z. 100-saed weight 0.25 . t.00
3. Humber of capsules/plant ) 0 _Béxn 0.37n% 1.00
4. Fibre weightfplant 0. A9%x g.21 D.564% 1.00
5. Wood weight/plant 0.50%% 0.23 0.59%%  0.97%% 100
E. Ho nf davs o FATBET frovaring . =0, 39*rx ~0.17 ~0). 45%% -0, 58 -0 58%% 1.00
7. Crop vigour Acare st & WAS 0.39%% 0.158 0.51x% O.89%% O.69%% ~{.70%x% 1.00
B, Plant Fmmight at m WAS i Q,28% 0,22 0.39%x% Q,tlazx Q. .12k -0 . 8Dxx 0. 72%x 1.00
q. Butt diameter at & WAS 0.62x%k a.z3 Q.73%x 0. abxk G.66%k -0. 65 % 0. Taxx 0.58%x 1.00
19, Weed cOVeT Scord at 6 WAS -0.41%+ -0.97 -0.38EF -0, 41hE -0, 42+ 0.58%%  -0.23 -0.21 -0.34% 1.00

* Sionificant at 5% leval of probability
*x JSignificant at 1% level of probability
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flowering in the three years of study and weed cover score in 1993 and 1995, Crop vigour score, plant
height and butt diameter were strongly and positively correlated with one another in the three years of
trials. These parameters werc strongly and ncgatively correlated with the number of days to first
flowering. Weed cover score was negatively correlated with butt diameter in 1993 and 1994, and crop
vigour score and plant height in 1995, The numbcer of days to first flowering was positively correlated

withaveed cover score in 1993 and 1995,
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CHAPTER FIVE

> DISCUSSION ‘

In the weed interference study, it was observed that fibre/ribbon was generally higher in 1993 than
in the other years, while wood and seed yields were generally higher in 1993 and .I 994 than in 1995.
Fibre yield was higher in 1994 than in 1995 by about 19% . In the weed control trial, although maximum
wood and ribbon dry weights per plant were obtained in 1993 and least in 1994, there was no significant
difference between the yields in 1994 and 1995 when data was available. Sced yield was however, higher
in 1994 than in 1995, The variation in the yield trend between the two trials could be due to differential
effect of fusilade on the crop in the weed control study. The herbicide was most phytotoxic to kenaf in
1993 and least in 1994, The higher ribbon and seed yields in 1993 could be due o higher precipitation
and better distribution of rainfall during the active crop growth period in the year compared with the other

;

vears (Appendix 2 - 4). During the active stage, the plants required adequate moisture for rapid
vegetative growth. The moisture condition in 1993 might have been conducive for kenal growth and
consequently wood production, a major attribute of fibre/ribbon yields (Table 34-36). The response of
kenal to periods of weed interference was reported (o be influenced by variation in moisture condition
during the crop growth-cycle (Shadbolt and Holm, 1956). In addition to favourable moisture condition
of the soil, the fairly higher level of native phosphorus at the trial site in 1993 (Appgndix 1) could have
also favoured the vegetative growth of the crop, which is necessary for wood and fibre production.
Although a basal dressing with 30 kg P/ha was made, there was no consideration of the native P level of
the soil prior to application. Thus the higher residual P in the soil in this year must have augmented the
applied element more in 1993 than in subsequent years. Hari ¢t al. (1978) and Negi et al (1982) have
observed that phosphorus promotes root growth and development and consequently, facilitates nutrients

uptake for greater plant growth and development.
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5.1, Effects of Nitrogen on Weeds and Kenaf

In the weed interference and control trials, application of nitrogen consistently promoted the
growth of kenaf as reflected in plant height, butt diameter and crop vigour and consequently increased
wood, fibre/ribbon and seed yields of the crop compared with no nitrogen control,  In most cases, l]l::
growth parameters as well as the yields and yield attributes increased with N rlatc:a. It is apparent that the
effect of N on the growth characters was directly responsible for the response of various yield parameters,
viz wood, fibre and seed. The increase in the number of capsules per plant as a result of N application
was also responsible for similar response by seed yield. In the study, N also enhanced early floral
initiation in the three years and 50% flowering in 1994 and 1995. Favourable ruspnn‘scs 1o N by kenaf
have been reported (Amankwatia and Takyi, 1975; Salih, 1977; Lakshminarayana ¢t al., 1980; Bhangoo
ct al., 1986; Lyons ¢t al., 1991). Where as Lakshminarayan ¢t al., (1980) reported that fibre yield
increased with N rate from 0-80 kg N/ha, Bhangoo et al. (1986) reported that there were 71% and 83%
fibre yield increase when 135 and 180 kg N/ha were applied, respectively. Lyons et al. (1991) observed
that kenaf wood yield responded to as high as 240 kg N/ha. Kenaf was carlier observed (o be a heavy
feeder and soil depleting crop (Darmsey, 1964). The positive response of kenaf to N'is expected since
it is essential for the synthesis of various N related compounds which are required for plant growth and
development. Olson et al. (1970) have observed that N promotes aeria) growth and seed formation in
most plants. Nitrogen was however found to reduce the number of days to first and 50% flowering, and
these parameters tended to decrease with N level. This trend is not usual, Nitrogen is generally known
(o prolong vegetative phase of most plants of the Malvaceae family. However, in the three years of
investigation, plants that were given no N and left weed-infested throughout their growth-cycle had
extremely poor growth and ook a very long period 1o initiate floral buds. Indeed some of the plants with

i

these treatments could hardly attain 50% flowering. The plants in this case were submerged in weeds and
the effect of the weeds tended to decrease with N-level. 1tis thus the extra long period taken by the plants

with these treatments to start flowering and to attain 50% flowering that tended to reverse the general



147 -
trend. Takahachi et al. (1979) have however reported that nitrogen enhanced early flowering in garden
egg, and attributed the trend to ability of the clement to promote rapid growth and physiotogical maturity.
The influence of N on weed cover score was less consistent. In the weed interference study,
application of N, especially 90 kg N/ha increased weed cover score and commulative weed dry weight
in most cases. However, while similar trend was observed al 6 WAS in the weed control studics, 90 kg
N/ha seemed 10 reduce weed cover score. Nitrogen had no influence on curpmulativc weed dry weiglt,
except in 1995 when it increased with N raté' Buchanan and Mclaughin (1975) have observcd that the
competitive relationship of some weeds with cotton was not altered by variation in fertilizer rates up to
100 kg N/ha; while Adejonwo (1988) reported that only broad leaved weeds responded to the a_upplicd N
due to their late emergence in (he cropping season. .
The results suggest that weed competition in kenafl is more important at lower than at high soil N
level inspite of increase growth of weeds with N level. The greater resp?msc to higher N rates by kenaf |

t

than by the weeds indicates that higher N levels are more beneficial (o the crop than the weeds, probably
due w additional smoethering etfect of kenaf by a dense canopy at later slag:: of growth. ;['hus higher N
dosés can be used to enbance rapid crop growth and canopy formation required to smother the weeds and
therefore suppress their growth, Blackman and Templeman (1938) have earlicr recomumended high N
rates as a means of suppressing moderate weed populatio:is in annual crops. Some reports have indicated
the differential effect of fertilizer on the competitiveness of weeds with clrops. Fu‘syunuv (1969) and

Lagoke (1978) have observed that increased fertilizer application could benefited both the crop and the

weeds, and the former was more responsive.

5.2 Effect of Weed Interference on Kénaf f

In the three years of trials, initial weed infestation for 3 WAS only did not have any serious effect

on any of the crop growth characters and fibre and seed yields provided the weeds were subsequently

removed. In contrast, the growth parameters and yields of kenal kept weed-free initially for 3 WAS only
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were significantly depressed by subsequent weed infestation for the remaining part of the crop growth
cyelos The young and tender grasses and few broad leaved weeds with rudimentary root systems and few
leaves could not compete effectively with the kenaf plants to cause any remarkable adverse effect on the
erowih and yield of the crop. In addition, at the initial stages of crop establishment, both the weeds and
the kenaf plants were small and the soil nutrients and moisture contents as well as the solar radiation were
still adequate to meet their combined requirements. In the Nigerian savanna, several workers have also
reported that initial weed infestation for 3 WAS did not affect the growth and yield of crops such as
pepper (Lagoke et al., 1988; Adigun et al., 1991), cotton (Dadari, 1983), potato (Bulus, 19806), okra
(Adejonwo, 1988), maize (Magani, 1990) and tomato (Adigun, 1991). However, initfal weed infestation
for 6 WAS and more resulted in the depression of growth characters suclt.as crop vigour score, plant
height and stem butt diameter, as well as wood and fibre yields compared to the crop kept weed-free for
6 WAS and bevond. In order to obtain yields that were comparable to the weed-free check, a weed-free

i
environment of 6 WAS and more was required. Once the crop is kept weed-[ree upto this period,
subsequent infestation did not have significant effect on its growth and fibre yield. Although seed yield
was depressed by initial weed infestation for 9 and 12 WAS in 1993, and 6 WAS and beyond in 1994 and
1995 compared to their appropriate maxima, data on the parameter were generally less consistent. For
instance, in 1993, the yield obtained from the weedy control was comparable to the maximum yield in the
}'L';Il'.- Similarly, weed infestation for 6-12 WAS resulted in comparable yields to those obtained from plots

‘
kept weed-free for 6 and 12 WAS in 1994, Seed production apparently is more adversely affected by the
growth of the weeds at the later stage of growth. At this stage, adequate canopy produced by kenaf plants
would have smothered the weeds and reduced their effect on seed production. Thus the period between
3 and 9 WAS is particularly crucial in the crop growth cycle in relation to weed infestation. A numbér
of workers have emphasized the importance of early weed control in vegetable crops (Sinha and Lagoke,
1984, Adigun, 1984, Bakut, 1985, Adigun et al., 1991). Lagoke ¢t al. (1981) have r'cpm'lcd that kenaf

is more susceptible to weed interference at the early growth stages because of its slow initial growth rate.
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At the later growth stages, the crop had formed a continuous canopy which could smother the weeds
below it, and so depress their growth and dry matter production. However, keeping the crop weed-free
for 3 WAS only was not enough to obviate its growth and yield depressions by the weeds because at I!llis
stage the crop had not formed the canopy required to suppress subsequent weed gmwl.h. Thus there was
unabated resurgence of weeds which competed adversely with kenaf plant and consequently depressed the
growth and yield of the crop. The rapid increase in weed growth from 3 WAS 1o 6 WAS and more as
reflected in the weed cover scores in the three years of study further substantiates the explanation (Tables
16-18 and 55-57). Similarly, there was a sharp increase in weed dry matter accummulation on the weed
.

infested plots from 3 to 6 WAS in the three years of study (Fig. 7-9). However, weeding the plots at 12
WAS and beyond appeared to have negative effect on the yields (Figs. 1-6). Hoe-weeding at an advanced
stage of growth can cause injury to roots, stems and tender shoots, resulting in serious yield reductions.
Olunuga and Akobundu (1980) have observed that apart from the various limitations associated with hoe-
weeding, the physical damage caused to the crop plants may result in the depression of yields. Kirby
(1963) has carlier indicated that hoe-weeding of kenaf should discontinue as soon as the crop is 60 to
90cm tall.

Maximum wood and ribbon/fibre yields were obtained from plots kept weed-free for 9 WAS in
1993 and 1994 and 12 WAS in 1995 (Tables 22-27). The difference in the weed-free periad requirement
for maximum wood and fibre yields in 1993 and 1994 compared with 1995 could be attfibuted to variation
in the weather conditions in the years of investigation. For example, the um{.:unts of rainfall received in
1993 and 1994 were generally higher than in 1995 (Appendix 2-4). The amount and distribution of the
rains in the two years might have favoured early crop growth more than in the later season. The

(]

ribbon/fibre yield reduction from the potential yields as a result of weed infestation throughout the crop
life-cycle were 26%, 58% and 55% in 1993, 1994 and 1995, respectively (Tales 25 and 27). Similarly,
maximum seed yields were obtained from plots kept weed-free for 12 WAS in 1993, 9 WAS in 1994 and

until harvest in 1995 (Table 32). The seed yield reductions from the potential yiclds as a result of
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unchecked weed growth were 23%, 51% and 64% in 1993, 1994 and 1995 respectively. The fonger

‘
weed-free period requirement for seed production indicates that fater weed infestation is more important
in seed production than fibre yield. Fibre yield reductions of 59.0% and 47.2% (rom the potential yields
as a result of weed infestation in kenaf were also reported by Lagoke ¢t al. (1981) and Kuchinda ¢t al.
(1991), respectively. Capsules yield reduction of 30% compared with the maximum obtained in a trial
was also observed by Kuchinda et al. (1991). Reductions in both the ribbon and seed yields were least
in 1993 than in subsequent years. This could be due to the adequate rainfall and soil P .which might have
enhanced rapid crop growth required to suppress the weeds in this year-than in subsequent years.
Shadbolt and Holm (1956) have earlier indicated that the precise time, duration and magnitude of weed

competition depended on the time of moisture and nutrients stresses, among other factors.

5.3  Critical Period of Weed Competition

Figures 1-6 show that the critical period of weed competition in kenaf was hclwc.cn 3 and 6 WAS.
Nicto ct al. (1968) have earlier indicated that the critical period of weed competition in most crops is often
the first quarter of the crop life-cycle; and for most vegetable crops, Kasasian and Seeyave (1969)
observed that the first one third of a crop life-cycle needs 1o be kept weed-free if adverse elfect of weeds
1s to be avoided<Lagoke et al. (1982) have estimated the critical period of weed cumpc;ilinn for kenaf 1o
be between 3 and 4 WAS.  This is the period when the crop plants are most susceptible to weed
competition. This period coincided with the time of maximum weed dry matter production (Figs, 7-9)
and competition with kenaf plants. Hence, leaving the weeds unchecked upto 6 WAS and beyond wil‘l
have adverse and irreversible effect on the crop despite subsequent remaval of the weeds. In the trials,
weet! infestation for 6 WAS and beyond significantly reduced wood ‘
and ribbon/fibre yields in the three years and seed yield in 1994 and 1995 compared to yields obtained

from the crop kept weed-free throughout its life-cycle. In this study, unchecked weed growth for 6 WAS
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resulted in 30-37% and 36% fibre and seed yiclds reductions, respectiviey, compared o yields of thie cLop
kept weed-free throughout its life-cycle. Similarly, unchecked weed growl_h fu; 6 WAS resulted in 33-
39% and 12-28% fibre and secd yields reductions, respectively, compared to }'ields. of .the crop kept weed-
free for the same period. On the other hand, the crop initially kept weed-free for 3 WAS only resulted
in 33-60% and 6-76% fibre and seed yields _reduction_s, respectively, compared to the weed-free check.
In the same vein, the crop initially kept weed-free for 3 WAS only resulted in 32-51% and 13-65%

reductions in fibre and seed yields, respectively, comparcd o weed infestation for the same period.

5.4  Effect of Weed Control Treatments

Weed infestations at @ and 12 WAS as observed on the weedy check were generally higher in 1995

than in 1993 and 1994. During the period of study, alachlor, metolachlor and their mixtures with |
ametryne resulted in weed suppression during the sampling periods as reflected on weed cover score
(Tables 41-43). These treatments also suppressed sedges.  Fluazifop-butyl (fusilade) and its mixture with
ametryne had similar effects from 6 WAS in 1993 and 9 WAS in 1994 and 1995, However, fusilade
resulted in the emergence and proliferation of Cypewus spp.  There were corresponding positive effects
of alachlor and metolachlor as well as their mixtures with ametryne on crop vigour sqore from ¢ WAs in
1993and 9 WAS in 1994. In 1995, alachlor and its mixture with amclryl;e also improved crop vigour
from 6 WAS. Weed suppression by fusilade was significant from 6 WAS in 1993 and its mixture witl
ametryne from 9 WAS in 1994, Although ouly few of the herbicides resubied in weed suppression
comparable to the hoe-weeded controls most of themn gave vigorous crop comparable to the conlrol;:: .
The higher weed cover in 1995 could also be attributed to ina&!equate and uneven rainfall
distribution during the season; compared to that obtained in 1993 and 1994 (Appendix 2-4). This might

have affected crop growth and canopy development required 10 smother the weeds and suppress their

growth, The weeds are more hardy and can thrive better under moisture stress conditions than the crop
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lants. Another explanation to the trend could be the proliferation of late emerging weeds such as
Rottboelia cochinchinensis, Acanthospermum hispidium, Euphorbia hetrophylla and Vernonia galamensis
on the trial site in 1995 than in the other years (Appendix 5). Crop vigour improvement by the weed
control treatments could be a reflection of their effect on weeds. Weed suppression and consequently,
enhancement of crop vigour by alachlor and metolachlor have also been reported carlier by a number of
workers (Michicka et al., 1977; Lagoke ¢t al., 1981; Kuchinda ¢t al., 1991). Ashtor) and Crafts (1981)
have reported that some members of the chloroacetamides gave selective control of grasses, some broad
leaved weeds as well as sedges in vegetable crops. Cyperus spp were observed o be controlled by
metolachlor (Cornelius, 1976; Choudhary, 1980). Mixtures of alachlor and metolachlor cach with
ametryne gave similar results as the individual herbicides. Peak (1980) and Lagoke et al. (1981) have
reported that broadleaved weeds were controlled by metolachlor applied in mixture with other suitable
herbigides. However, the performance of fusilade was not gquite promising pmbuhlyl due to its delayed
application (applied post-emergence). Fusilade was also phytotoxic on kenaf plants and resulted in late
proliferation of Cyperus spp. Fusilade has been reported to be non-effective on sedges (Roy et al., 1988)
and plytotoxic to kenaf plants (Kuchinda et al., 1991).

The effects of all the weed control treatments were not consistent on the vurit.ms yield and yield
components of kenaf., The wood and {ibre yields were increased by alachlor and mixtures of alachlor and
metolachlor, each with ametryne when compared with the weedy control in 1995, Although there was
similar effect by fusilade and its mixture with ametryne on wood and fibre weights per plant in some
triahy; the effect was not reflected on the yields. This is probably due to stand loss as a result of its
phytotoxicity on the crop. Reports on the effect of herbicides on kenaf have not been consistent.  For
instance, where as alachlor at 2.5 kg reduced fibre yield by [5-20% (Boulanger ¢t al., 1973), fibre yield
was significantly increased by the herbicide at rates that range from 1.5 to 2.4 kg (Lagoke et al., 1981;

Deuber et al., 1982; Kuchinda ¢t al., 1991). Kuchinda et al. (1991) reported that a fibre yield increase
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of 45% was achieved with alachlor at 2.0 kg. Positive yield responses to application of metolachlor have
also been reported (Lagoke et al. 1981; Kuchinda et al., 1991). Although the influence of herbicides on
seed vield was generally inconsistent, the effect of fusilade appears to be more ])I'llll.li}iillg inspite of its
adverse effect on the crop plants. This may be due to the high number of capsules per plant on plots
treated with the herbicide. Capsules number is a major component of seed yield of kenaf. Higher number
of capsules and consequently, higher seed dry weight per plant could have compensated for the stand

losses as a result of the herbicide effect. )

The effect of hoe-weeding on kenaf yields and yield parameters was also not consistent, except
on the number of capsules per plant, which was increased by hoe-weeding at 3 and 6 WAS during the
three years of investigation. Wood and ribbon dry weights per plant was increased by hoe-weeding at 3
and 6 WAS in 1994 and 1995. Similar results were obtained by one hoe-weeding at 4 WAS on wood
yield, capsules number and seed yield in 1994. Hoe-weeding however consistently gave effective weed
control and also resulted in correspondingly more vigorous crop than the weedy check. The possible
explanation to the inconsistent effect of hoe-weeding on yields and yield attributes of kenaf despite
effective weed control may be attributed to the fact that fibre and sced yields were influenced by other
environmental factors other than by weed infestation alone. Martin and Worthing (1977) have observed
that the influence of weed control treatments on kenaf depended on the soil a;ul weather conditions under
which the crop was grown. Generally, the effect of hoe-weeding at 3 and 6 WAS resulted in better and
more consistent yield performance than the herbicide treatments. Various reasons may be attributed to
this observation. In all the years, none of the herbicide treatments resulted in weed cover dcprcssi:m
comparable to hoe weeding at 3 and 6 WAS. Also, there was late emergence of A. hispidium, R.
cochinchinensis, V. galamensis, Ageratum conygoides and Crotolaria juncea at the sites of trials
(Appendix 5) on plots treated with alachlor and metolachlor. These weeds might have also affected the

yields, especially of seeds which is observed to require a longer weed-free period than fibre production.
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In the same vein, apart from the phytotoxicity of fusilade to kenaf plants, the herbicide was applied post
emergence at about 4 WAS. Thus period falls within the critical period of weed competition.  This
indicates that the effect of the herbicides on weeds started at the time the crop had already suffered from

weed infestation. Thusyield depression especially of fibre was not ameliorated by fusilade.

5.5  Interactions

There was significant N and period of weed interference interactions on crop vigour score at 6
WAS in 1993, plant height at 8 wAS in 1993 and 12 WAS in 1994 and butt d.i:m'wtcr at 12 WAS and fibre
vield in 1994, The interactions on weed cover score at 6 WAS and cummulative weed dry weight in 1993
were also significant, Maximum crop vigour was obtained from plots treated with 90 kg N/ha and kept

)

weed-free for 6 WAS in 1993, The least vigour was from weed interference treatments without N.
Maximum plant height was obtained from plots dressed with 45 and 90 kg N/ha and kept weed-free for
3 WAS and longer and those given 90 kg N/ha and left weedy for 3 WAS only in 1993, In 1994,

maximum plant height was obtained on plots dressed with 90 kg N/ha and left weedy for 3 WAS only.

With a few exceptions in the trial, plant height increased with N; and plots kept weed-free for 6 WAS and

more had taller plants than those weed-infested for the same period under the 45 and 90 kg N rates.
Similarly, at 12 WAS in 1994, the maximum butt diameter was obtained from plants given 90 kg N/ha i
and cither kept weed-free or weed-infested for 3 WAS only. Generally, plots given 45 kg N/ha and kept
weed free for 9 WAS and longer and those given 90 kg N/ha and either kept weed-free for 6 wAS and
more or left weedy for 3-6 WAS resulted in butt diameters comparable to the maximum in the trial. The
trend indicates that for better growth, the crop had to be supplied with 90 kg N/ha and left weedy initially
for 3 WAS only. At the N level, weed infestation for 9 WAS and more would I'L'l]l]l.:l.‘ butt diameter, a

major component of fibre yield. At all the N levels in 1993, plots kept weed-free for 6 WAS and that

weed-infested for 3 WAS only resulted in lower weed cover score than those weed-infested and weed-free
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for the respective periods. This shows that weed growth is not necessarily-influenced by N at 6 WAS.
Similarly, at all the N levels, plots kept weed-free for 6 WAS and longer and those weed-infested for 6
WAS and less produced weed dry matter comparable to the least. With 90 kg N/ha, plot kept weed-free
for 3 WAS only also had comparable weed dry matter to the least. Maximum weed dry matter production
was obtained on plots dressed with 45 kg N/ha and either kept weed-free for 3 WAS only or left weedy
for 212 WAS. The results indicate that weed dry matter production in kenaf is less influenced by N
application if the crop is initially kept weed-free for 6 WAS and more or weed-infested for 6 WAS and
less. However, keeping a kenaf crop weed-free for at least 6 WAS and leaving it weedy for a maximum
of 6 WAS would result in weed dry matter depression comparable to the crop that is kept weed-free
throughout its life-cycle; whether N is applied or not.  With 90 kg N/ha the plots cail be kept weed-free
imtially for 3 WAS only for it to give comparable weed dry matter depression. However, application of
N may stimulate weed dry matter production if the weeds are left unchecked for 9 wAS and more, and
this is more so with 45 kg N/ha. At the moderate N rate it was found that weed infestation for 9-12 WAS
‘

resulted in greater weed dry matter accummulation than infestation through out the crop life-cycle. This
may be attributed to the fact that at 9 WAS, maximum weed dry matter has formed and therefore
subsequent weeding would clear the ground to allow the emergence of new species which may not grow
substantially but would add to the final weed dry weight at seed harvest,

The N and period of weed interference interaction show that maximum fibre yield was obtained
from plots with 45 kg N/ha which were weed-free for 9 WAS. Plots with 90 Kg N/ha either weed-free
for 6 and 9 WAS or weed-infested for 3 WAS only gave comparable fibre yields (o the maximun.
Whereas all the weed interference treatments without N resutled in comparable fibre yield to the least,
only those weed-infested for 12 WAS were comparable with 90 kg N/ha. With 0 kg N/ha plot kept weed-
free for 3 WAS only and those weed-infested for 6 WAS and more had comparable yields to the

corresponding plots with 45 kg N/ha. The results indicate that a good fibre yield requires that the crop

*
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be supplicd with cither 45 kg N/ha and kept weed-free for 9 WAS or be given 90 kg N/ and kept weed-
freg for 6 to 9 WAS, With 90 kg N/ha, a good (ibre yicld can still be 0blai11;:;.1 if the crop is weed-infested
tfor 3 WAS only. However, fibre yicld reduction by weed infestation for 6 WAS and more may not be
amecliorated by N application. Since weed dry matter was least on plots kept weed-free for 6 WAS and
more and those weed-infested for 3-6 WAS, the posilive response of kenaf to 90 kg N/ha and (o a lesser
extent, 45 kg N/ha shows that the element was a limiting factor, ameng Ol]IlCI'S. '
| The N and weed control treatments interactions were significant on trop vigour score at 9 WAS
and plant height at 8 wAS in 1993, number of days to 50% flowering in 1994 and weed cover score in
1995, WithO kg Nfﬁa, fusilade at 0.75 kg resulied in comparable crop vigour to the maximum at 9 WAS
in 1993, With 45 kg N level, mixtures of fusilade and alachlor with ametryne and the hoc-weeded checks
resulted in crop vigour that was comparable to the maximum. With 90 kg N level, all the weed control
treatments had crop vigour similar to the maximum obtained by the hoe-weeded cllecks;, except (he weedy
control. With the N rate, alachlor and mixture of mcln]échlnr and ametryne as well as the hoe-weeded
checks and the weedy control had more vigourous plants than the corresponding treatments without N.
The favourabie effects of alachlor and metolachlor plus ametryne on crop vigour at higher N rate reveals
that the treatments can favourably substitute manual hoe-weeding of kenaf crop under appropriatc N
fertilization. However, the comparable effect of fusilade at lower N level may be attributed to stand
losses which left fewer plants to make use of the avitable nutrients. Plant height was increased by
mixtures of ametryne with metolachlor, alachlor and fusilade with O kg N/ha at 8 WAS in the saime year.
. ¢
However, with 45 and 90 kg N levels < no weed control treatment had talter plants than the weedy check.
indeed most of the treatments had shorter plants than the check. The po;ilivc effects of some of the
hcrbicide mixtures bn kenaf at zero N level may be duc to weed suppression which reduced their

competition effect on the crop plants compared to the weedy control. The plants were able to make use

of the limited nutrients in the soil which enhanced their growth. However, the comparable plant heigit

- uh
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by the weedy check to the maximum at 45 and 90 kg N/ha indicates that rather than the nutrient clement
alone, light was a limiting factor for crop growth. Weeds were gencrally more aggresive and grew faster
than the crop plants. Thus kenaf plants exhibited etiolation and spindle growth o meet their light
requirement amidst the weeds. These plants were falier but had thinner stems than those kept weed-free.,
The general increase in plant height with N rate shows that the parameter is favoured by N, whether the
weeds are controlled or not.  Fusilade plus ametryne and the hoe weeded cm;trols resulted in less number
of days to 50% flowcring than the unweeded check ai 0 Kg N/ha. However, at 45 zmd'90 kg N/ha, all
the treatments including the weedy control resulted in less number of days lo 50% flowering than the

¢

maximum in the trial. This result shows that crop maturation is hasten by N, not withstanding the weed
control measure adopted. However, without application of N, fusilade plu;'. ametryne and the two hoe-
weeding treatments will hasten crop maturation. 'With 0 Kg N/ha, (he hoe-weeded controls were found
o suppress weed cover at 6 WAS in 1995, However, with 45 and 90 kg N/ha, all the weed contro}
treatments suppressed weed cover score compared with the weedy check. The effect of the herbicides at
the N levels were comparable to those of the hoe-weeded controls, except nicmlachlU‘r and fusilade each
applied alone. Weed cover score was favoured by N only when the plots were left weedy throughout the
crop life-cycle. This observation shows that alachlor and mixtures of amctryne with atachlor, metolachlor
and fusilade can give comparable weed suppression to hoe-weeding provided 45 kg N/ha or more is
applicd. Atzero N level, only hoe-weeding effectively suppressed weeds and appfication of N encouraged
weed growth when no control measure was taken. The phytotoxicity of some of the herbicide on weeds
have been obscrved to be enhanced by N (Buchanan and Mclaughin, 19?5, Khalilov, 15'??5). lmiprovenient
in the efficiency of herbicides at higher N rate could be attributed to the cnl,)anc.cd rapid crop growth in
relation to carly emerging weeds, which were mostly grasses. Thus the crop was able to suppress the

grasses and the cmerging broadleaved weeds at the later stage of crop growth.
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5.6  Correlation and Path Co-efficient Analysis

In the study, fibre and seed yields were positively correlated with crop vigour score, plant height,
butt diameter and capsules number (Tables 34-46 and 69-71). The fibre and sced yields were however
negatively correlated with the number of days to first flowering, weed cover score and cummulative weed
dry weight in the study. In addition, seed yield was positively correlated with l()O—succli weight. Positive
correlations between ribbon yield and plant height, butt diameter and wood yield of kenaf have also been
reported by Lagoke et al. (1981) and Kumar et al. (1985). Similarly, relationships between yield and
growth characters of okra and tomato were observed by Adejonwo (1988) and Adigun {19‘)1)‘.
respectively. The positive relationships indicate that vigorous growth and thick stems favour fibre and
seed yields of kenaf.  Fibre production is also linked with seed yield. Also, rapid growth and maturation
of kenal favour fibre and seed production. Damsey (1964) have carlier reported that rapid maturation of
kenafl led to flower concentration which in turn, resulted in high secd yield. However, weed cover score
and cummulative weed dry weight had negative effects on fibre and seed yields. This could be attributed
to the fact that rapid weed growth and dry matter production resulted in adverse competition with the crop
plania for the various growth factors, and this directly affected their growth and development and thus,
the yields.

Considering the percent contributions of the various factors to fibre yield, it was observed that the
most important contributing factor was wood dry weight, which contributed about 73.1% (Table 39). ]1;
combined contributions with the other parameters were also high. Wood dry weight also had high direct
(85.5%) and total (94.8%) contributions to fibre yield (Table 37). Although its indirect contributions were
generally low, the indirect contribution of the other factors via wood dry weight were high. Kumar et
al. (1985) have also observed that wood yield of kenaf had the highest contribution of 42.3 to ribbon
_\_'ic];ll. Thus breeding work on kenaf should aim at improving wood dry matter production. When the

percent contributions of some growth characters to seed yield were also considered (Table 40), butt
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diameter had the maximum contribution of 16.1% followed by wood dry weight with 2.7%. The
contributions of butt diameter in combinations with the other factors were also high, except with plant
height, The direct (40%) and total (60%) contributions of butt diameter to seed )"icld were also high
(Table 38). The percent contribution of plant height was negligible, while its combined contributions with
the other factors were negative. The direct contribution by plant height was also negative (-2.1%). The
findings also indicate that thick stems of kenaf plants with adequate wood dry matter favour HL:L‘L]
production. On the other hand, plants that grow relatively tall tend to produce less sceds. This may be
due to the fact that there is competition for the photosynthate partitioning betweensthe vegetative and
reproductive sinks. Breeding kenaf for seed production should therefore aim at producing plants with

thick stems and of medium height.
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CHAPTER S

4

6. SUMMARY AND CONCLUSION

The trials were conducted during the wet seasons of 1993-1993 on the farm of the Institute
for Agricultural Rescarch, Samaru (11° 11'N, 7° 38'E; 686 above mean sea Icvc!).m the northern
Guinea savanna of Nigena.

In the weed interference study, the treatments consisted ol three levels of nitrogen (0, 45
and 90 kg N/ha) factorially combined with ten periods of weed interference. The weed interference

‘
periods were in two sets: in one set, the crop was kept weed-free initially tor 3, 6, 9 and 12 WAS
and subsequently left unweeded until harvest; in the other set, the crop was loft weed-infesied
mitially for the corresponding periods and subsequently kept weed-free until harvest.  Two
treatments consisting of weed-free and weed-infested crop throughout its growth-cycle were used
as controls. In the weed management study, three nitrogen levels (0, 45 and 90 kg N/ha) were
factonially combined with nine weed control treatments (metolachlor at 1.50 kg a,i./ha, metolachlor
plus ametryne at 1.00 + 1.00 kg a.i./ha, alachlor at 1.50 kg, alachlor pl;m ametryne at 1.00 + 1.00
ke, fluazifop-butyl (fusilade) at 0.75 kg, fusifade + ametryne at 0.50 + [1.00 kg, hoe-weeding at 4
WAS, hoe-weeding at 3 and 6 WAS and and unweeded/weedy control). The factorial combinations
in each trial were laid out in a randomized complete block design and replicated thrice. 4

In both experiments, nitrogen significantly increased crop vigour score and fibre and seed
vields as well as their attnbutes during the period of investigation. Most n;' these parameters
mereased with N level from 0-20 kg N/ha. Nitrogen also caused. early floral inttiation and
attainment of 50% flowering. Weed cover score was reduced by 90kgN/ha at 12 WAS in 1994 and
15 and 90kgN/ha at 9 WAS in 1995,

imtial weed infestation for 3 WAS only did not have any significant effect on crop vigou

score, plant height, butt diameter and wood production. Similar results were obtained on ribbo
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and fibre vields. However, weed infestation for 6 WAS and beyond significantly depressed the
various crop growth parameters and wood production compared to the crop kept weed-free
throughout its life-cyele. A similay trend was observed on ribbon, fibre and seed yields in 1994 and
1995, The fibre and seed yields of the crop kept weed-free for 6 WAS and beyond were t'ump:n.:!hh'
to their maxima and those of the weed-free control. The plots kept weed-free for 6 WAS and
beyond and that weed-intested for 3 WAS only resulted in hij!liffi(‘iirl;f}' lower weed dry matter

production than the weed-infested and weed-free situations for the respective penods.

I'he use of herbicides and hoe-weeding consistently resulted in signmificantly lower weed-cover

. i B i i
score than the weedy check. THowever, non of the herbicide treatments resulted in weed cover

depression comparable to the two hoe-weeded controls. All the weed control treatments with the
exception of metolachlor alone in 1995 and fusilade alone in 1994 and 1995, resulted in better erop
vigour than the weedy check at 6-12 WAS in 1993 and 1995 and 9-12 WAS in 1994, In most of
the cases, the crop vigour score by the use of herbicides was comparable to hoe-weeding at 3 and
6 WAS. Metolachlor and fusilade and mixture of the latter with ametivine resulted in greater
L]
ribbon weight than the weedy check and comparable to the two hoe-weeded controls in 1993, /
fhe
similar result was obtained h'\kmsxnnv in 1995«Alachlor and its mixture with a ametryne increasec
wood vield over the weedy check and was comparable to hoe weeding at 3 and 6 WAS. Mixture
of ametrvne with metolachlor and alachlor, and alachlor alone resulted in great er fibre yield tha
o . . ¥
the weedy check in 1995, Although fusilade plus ametryne resulted in signilicantly greater see
weight per plant than the weedy contyol in 1995, this was however not reflectéd on vield. This wi
probably due to stand fosses as a result of the adverse effect of fusilade on kenaf plants.
Although the herbicide mixtures with ametryne resulted in comparable seed dry weight ar

vield to their maxima obtained by hoe-weedings at 3 and 6 WAS, non was superior to the wee

\'hi:l.‘k. '
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Seed and fibre yields were positively correlated with crop vigour score, plant height, butt
I

diuni"lcr and capsules number. In addition, seed yield was positively correlated with 100-seed
weight. The seed and fibre yields were however negatively associated with the number of days to
floralinitiation, weed cover score and cummulative weed weight, Wood weight was found to be a
major direct contributor to fibre yield while butt diameter was a major direct contributor to seed
vield. Plant height however had a slight but negative direct contribution to seed yield.

I'hie findings in this study revealed that incremental nitrogen application upto 90 kg N/ha
is beneficial to kenaf crop growth and yields. Further studies with N beyond this level is vequired
with respect to integrated weed management in kenaf.

Initial weed infestation in kenal for 3 WAS does not have significant effeet on the growth
and yields of kenaf provided the weeds are subsequently renoved. On the other hand, crop growth
and yield depressions are not alleviated by keeping the crop weed-free tittally for 3 WAS only, if

'
it is subsequently left unweeded. In order 1o obtain comparable yields to the weed-free control,
it is required 1o keep the crop weed-free for 6 WAS and beyond. On the other hand, crop growth
and yields reductions are not redeemed by subsequent weeding if it 15 weed-infested initially for
6 WAS and beyond.  This implies that the period between 3 and 6 WAS of weed infestation is
eritical for kenaf. Thus the crop should be kept weed-free within this period®if reasonable yields
are expected. For maximum yicld, the erop requires a weed-free environment of 9 WAS and

beyond.

The use of alachlor and metolachlor at low rates (1.50 kg) and their mixtures with ametryn

i
(1.00 + 1.00 kg) are selective on kenaf in the northern Guinea of Nigeria. The treatment
suppressed weed growth and enhanced vigorous crop growth. However, higher rates of th

herbicides need to be tried since non of the rates used resulted in weed suppression comparabl

to the maximum by the two hoe-weeded controls. Non of the weed control treatments w
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consistently effective in giving acceptable kenaf yields, except hoe-weeding at 3 and 6 WAS. There
. . - " " o

15 the need to try the herbicides along with supplementary hoe-weeding in order to enhance a more

effective and season-long weed control in the crop. Weed infestation throughout the crop growth-

cyele caused 28.2% 1o 53.0% wood yield, 26.5% to 55.3% fibre yield and 21.9% to 63.87% sced yield

reductions compared to the highest yields obtained in 1993, 1994 and 1995, respectively.

fotwmeen

The positive associationgerop vigour score, plant height and butt diamettr on one hand and
fibre and sced yields on the other hand shows that (hese parameters are important attributes of the
vields. Fibre vields, capsules number and 100-sced weight are also important components of seed
vield. The negative association between weed cover score and weed diy weight indicates the

i
detnmental effeet of weeds on the crop. Path coelficient analysis revealed that wood production
and butt diameter are major contributors to fibre and seed yields, respectively: while plant height
may contribute negatively to the latter. Breeding work for fibre and seed production should aim

at improving wood production and stem thickness, respectively. And for seed production, plant

should be of moderate height.
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APPENDICES

Appendix 1 Physical and chemical properties of the soil of the experimental sites in [993-1995 at
Samaru

Property 1993 1994 1995

Sand 40 46 46
Silt 44 34 36
Clay 16 20 18
Textural class Loam L.oam Loam
Chemical characteristics
pH in water (1:2.5) 6.43 6.93 6.25
pH in 0.01M CaCl, (1:2.5) 5.92 6.53 5.95
Organic carbon (g/kg) 0.46 0.69 0.56
Total nitrogen (g/kg) 0.11 0.11 0.10 ;
Available phosphorus (mg/kg) 3.l 1.6 . 7 i
Exchangeable bases (Cmol/Kg) é
Ca 0.20 0.33 0.39
Mg 0.34 0.55 0.65
K 0.21 0.31 0.37
Na 0.36 0.23 0.17
CEC 31 2.9 3.:1

EC 0.07 ) 0.11
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Appendix 2: Details of treatments for the weed interference study in kenaf during the 1993 to 1995 wet
seasons at Samaru

Treatments Code

Periods of weed interference :

Weed free for 3 WAS » ’

Weed free for 6 WAS *

Weed free for 9 WAS *

Weed free for 12 WAS * '
Weed-free until harvest *

Weed-infested for 3 WAS e

Weed-infested for 6 WAS *¥ '
Weed-infested for 9 WAS -

Weed-infested for 12 WAS s

Weed-infested unitl harvest ki
WAS = Weeks after sowing

¥ = Plots kept weed-free for the given period and subsequently left unweeded until harvest.

#* = Plots left weed-infested for the given period and subsequently kept weed-freg until harvest.

Appendix 3: Details of herbicide treatments for the weed control study in kenaf during the 1993 (0 1994
wel seasons at Samaru

Treatment - Rate (Kg a.i./ha)
Metolachlor 1.50 '
Metolachlor + Ametryne 1.00 + 1.00
Alachlor .50

Alachlor + Ametryne 1.00 + 1.00
Fluazifop-butyl 0.75

Fluazifop-butyl + Ametryne 0.50 +°1.00 '
Hoe-weeded at 4 WAS ’

Hoe-weeded at 3 and 6 WAS

Weedy/unweeded check
WAS = Weeks after sowing




Appendix 4: Meteorological data showing air temperature, relative humidity, rainfall and sunshine hours duripg
the 1993 wet season at Samaru

Temperature ("C) Relative Rainfall Sunshine
Humidity
(%)

Date Max, Min, am pm (mm) (Hours)
May

i-10 35.2 20.0 56.8 6.3 22.8 6.8
11-20 35.3 22.3 60.1 443 12.2 78 .,
21-31 331 22.5 69.7 53.6 78.6 . 88
June

1-10 30.8 20.5 72.6 49.7 12.2 7.8
11-20 31.9 21.3 72.1 41.6 60.1 13
21-30 323 20.9 73.8 53.0 77.5 2 ,
luly

1-10 20.1 29.7 77.6 49.9 42.2 R % |
11-20 20.5 29.5 78.7 3.5 47.7 6.6
21-31 19.9 29.2 79.2 62.1 179.1 7]
August

(-10 28.6 19.6 8217 533 53.4 58
11-20 28.6 20.0 80.0 61.6 137.3 ¥ 3
21-31 28.0 18.4 84.5 70.5 109.9 2.4 .
1-10 29.6 19.5 77.4 58.2 101.7 6.5
11-20 30.2 19.8 78.8 60.4 65.0 6.6
21-30 30.9 20.3 73.5 55.9 15.1 8.5

‘tobe

1-16) 32.3 20.4 70.1 55.9 4.0 8.2 '
11-20 33.2 18.1 56.0 52.1 24.4 v 1.5
21-31 33.5 18.3 -NA -NA 4.0 94

NA : Not available

Source: Meteorological data at the Institute for Agricultural Research, Samaru, Zaria
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i
Appendix 5: Meteorological data showing air temperature, relative humidity, rainfall and sunshin
hours during the 1994 wet season at Saimnaru

Temperature (“C) Relative Rainfall Sunshine
Humidity
(%)

o Max. Min. am pm (mm) (Hours)
May
[-10 33.0 22:5 69.7 324 36.7 5.8
11-20 341 22.1 71.1 48.1 16.7 7.6
21-31 33.4 21.3 73.1 41.7 66.7 ) 7.4
Ine
1-10 31.8 20.8 74.0 31.2 24.9 7.2
11-20 30.4 20.0 76.6 64.0 88.4 7.8 ‘
21-30 30.5 20.2 79.7 60.8 118.6 7.5
July
1-10 28.8 20.2 85.7 62.0 53.9 59 '
11-20 293 204 84.0 ST 61.5 6.4
21-31 30.5 20.5 83.4 71.5 52.71 6.3
1-10 26.6 20.1 88.7 74.3 94.1 3.2
11-20 27.4 19.5 82.7 77.0 67.5 34
21-31 28.1 21.9 83.8 74.5 54.39 * 4.0
September
[-10 28.2 19.4 86.6 69.2 21.67 4.1
11-20 28.6 19.5 84.1 61.3 57.5 5.1
21-30 30.5 19.6 7.3 y i) 3.41 6.28 .
October _
[-10 30.1 19.2 78.0 2.9 0 5.4
11-20 30.6 18.6 77.8 67.2 0 7.1
?_i-_.zl 31.0 19.2 3.1 56.4 0 8.8

Source: Meteorological data at the Institute for Agricultural Research, Samaru, Zaria
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Appendix 6:  Meteorological data showing air temperature, relative humidity, rainfall and sunshine hours during
5 L}
the 1995 wet season at Samaru

-
- o

Temperawre (°C) Relative Humidity  Rainfall Sunshine
(%)
Date Max. Min. am pm (mm) {(Hours)
1a f
1-10 32.5 16.8 75.0 52.8 30.5 NA
11-20 343 18.0 71.8 44.0 0 | NA )
21-31 35.7 16.5 65.0 36.6 13.8 NA
June
1-10 NA NA NA NA 39.4 NA
11-20 32.4 15.6 77.4 46.6 66.4 NA
2130 29.9 18.8 78.6 56.6 30.4 NA
July '
1-10 28.9 21.8 79.6 59.6 36.8 = NA
11-20 30.2 227 79.4 66.9 52,3 NA
21-31 30.3 20.8 82.2 73.4 67.81 NA
August
1-10 28.7 20.0 84.0 74.4 88.4 NA ‘
11-20 29.1 19.5 82.8 73.1 73.0 NA
21-31 28.6 20.8 78.5 80.6 96.7 ~ NA
September '
1-10 29.5 21.9 81.9 78.1 239.3 NA
11-20 294 189 81.6 687  80.5 NA
21-30 30.9 20.5 80.5 62.7 39.3 NA
October
1-10 311 20.1 77.8 68.7 : NA |
11-20 32.6 18.7 71.2 44.5 0 . NA
21-31 32.6 18.3 74.2 54.2 0 NA
NA : Not availabie

Source: Meteorological data at the [ostitute for Agricultural Rescarch, Samaru, Zaria
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Appendix 7: Weed occurence at the sites of the trial during the wet seasons of 1993 1o 1995 at Samaru

-

Weeds type

Level of infestation

1993 t1994 1995
Grass Weeds
Chloris pilosa Schumach +
Cynodon dactylon (L.) Pers o .
Dactyloctenum aegyptivm (L.) Beauv + *
Digitaria horizontalis Willd. * * “
Echinochlea colona L. ‘es
Eleusine indica (L.) Gaertn .
Pennisetum polystachion (L) Schit * .
Ronfoclia cochinchinensis (L.) Roxb * * -
Setaria spp * *
Broad-leaved weeds
Ageratum conyzoides L. o * n
Acanthospermum hispidum D.C ok R ok
Amaranthus spinosus L. * .
Euphorbia hetrophylla L. *
Chenopodium album (Sp) L. + .
Convolvulus arvensis L. - *
Crotalaria retusa L. . . &
Commeling benghalensis L. .
Euplorbia irta - N
Ipomea aquatica " .
Solapum nigrum L., # . *
Pueraria spp .
Vernonia galamensis (cass.) Less 2] * e
Sedge weeds
Cyperus esculentus (L) " » g

* T e -

—Cyperus rotundus (L..)

#¥%  high infestation (> 60% frequency of occurence)
ok moderate infestation (30-60% frequency of occurence)
* low infestation (< 30% frequency of occurence)

-
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