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ABSTRACT

I nvestigations were carried out on the effect of cultural weed
control paractices on grain vyield, fodder productivity and
bot ani cal conpositon of cropped Sylosanthes pastures in four sites
Wi thin the subhum d zone of N geria. These sites were, Abet, Lat.
9° 40'N and Long. 8° 10'E; Kurmn Biri, Lat. 10° 10'N and Long. 7°
55' E; Mazuga, 2lkmeast of Kurmin Biri and Ganawuri, Lat. 8° 35" and
Long. 9° 6'E. These | egune pastures were established between 1987
and 1988. The first two are researcher-owned and nanaged while the

|atter two are farmer-owned researcher managed.

Expl oiting the advantage of cropping old annual |egune pastures
had generated questions of sustainability related to the |egunes’
resilience. This was therefore investigated in this study which
i nvol ved cropping maize in Sylosanthes pastures and instituting
routine weed mnmanagenent practices of these localities in a
nodi fied fashion to give nine treatnents. Weding inthis regionis
done at |east twi ce consecutively from germ nation to harvest of
any crop either with the big or small hoe 'galm' or*fartanya'
respectively in hausa. Apart from this convention, the crop was
ei ther not weeded or weeding was done in the first thirty days or
second thirty days of planting with either of these hoes. Selective
weeding was also done with the small hoe (hand hoe), the sown
| egume spared as mulch in either two consecutive tinmes or only at
the second of the two tinmes. Also investigated was the
cereal /l eqgune (weed) interaction, the quality of the potentia

fodder after the maize harvest in light of its conposition as



Vi
per cent age forbs, grass and sown | egune. Herbaceous flora was al so
eval uated before cropping, after each weeding, imrediately after
mai ze harrvest and one year subsequently.

Prior to cropping, grasses observedly took dom nance from
the sown |egunme which constituted less than 30% by density and
biomass in the pastures. Brachiaria Sigmatissata was ubi qui t ous.
Varying the frequency and tine of weeding during the growth of the
cereal revealed that herbaceous flora succession disfavoured
grasses with increased weedind frequency while forbs appeared
boosted. Consequently, forbs domnated other species in the
pastures immediately after nmaize harvest, Oldenlandia  herbaceae
bei ng ubi quitous. Weding cleanly throughout the growh of the
mai ze crop was shown to be unnecessary. Grains resulting fromthese
were simlar to those fromweedi ng once at a critical time. Sparing
the legune at weeding resulted in increased |egune production,
subsequent regeneration and increased maize yield. Precropping
her baceous flora neither related to the post harvest flora nor to
that two years after. Sylosanthes however re-established dom nance
after crop harvest. Not weeding at all gave the highest total
forage yield while naize grain yield was |owest. Since both high
fodder and grain yields are desired by the agropastoralist, weeding
once as well as sparing the |egune at weeding treatnments appeared

to best suit the objective.
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CHAPTER ONE

INTRODUCTTION

Nigeria lies between latitudes 4°13’ and 1400’ north and
longitudes 2°40¢ and 14°13’ east (!xay’ 1959). It has an area of 94
million hectares, 75% of which is savanna (fig.1l). Most of the
estimated 12.5m cattle, 12.8m sheep and 26m goats in Nigeria are
managed under extensive system (Onifade and Agishi, 1988).

Range lands provide most of the feed resources of the
livestock, particularly in the savanna where a greater proportion
of the ruminant livestock are concentrated (Olufade, 1988). Most of
the Savanna areas are within the semi-arid and sub-humid zones with
average annual rainfall of 400-900mm and 900-1500mm, respectively.

In these major livestock producing areas, range feed
resources are highly seasonal. There is adequate forage of good
quality for ruminants during the wet season, but this becomes
limiting in both quality and quantity during the dry season
(Onifade and Agishi 1988). The seasonal variation has even widened
further as the range has become highly degraded due to decades of
annual burning, over-exploitation of the forest, intermittent
droughts and over-grazing by livestock (de Vries and Djiteye, 1982,
Breman and Traore,1986a,b; and Breman and Cisse, 1977). The
seasonal variation in forage availability has almost permanently
entrenched nomadic/transhumant pastoralism in the 1livestock
industry, a system which is no longer sustainable

(Balogun, 1982). The semi-arid zone of the savanna (Sudan and
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Fig.1. Map of Nigeria showing different ecological
zones and the experimental sites .




Sahel) with the 3-4 month rainfall periods and wide seasonal
variations in forage feed availability accounts for majority of the
cattle produced in Nigeria (Lamorde, 1985; Bourn et. al., 1984).

The pastoralists in this zone therefore move to the sub-humid
zone to exploit dry season pastures (Bournet.al., 1984)., The
sub-humid zone, it is also recognised, presents the greatest
potential for crop and livestock development due to its lower human
population density and higher rainfall (Von Kaufmann, 1986;
Olufade, 1988).

In realisation of this fact, government intervention was to
first of all set aside 1land exclusively for livestock use
prominently in this region (Ingawa et. al., 1988). This
intervention was later to be developed into grazing reserves.
These grazing reserves were established not only to protect grazing
lands from crop farming and provide easier access to them by
pastoralist but also to encourage the sedentralisation of nomadic
(transhumant) pastoralists, provide them with legally secure
titles to grazing and water, and hence promote 1livestock
development in general in the country.

The subhumid 2zone 1is <characterised by rainfall of
900-1500mm and a growing season of 180-270 days (Jahnke, 1982).
The soils of the region are in general alfisols, low in organic
matter, nitrogen and phosphorus. They are also prone to compaction
and accelerated erosion (Ingawa, et. al. 1988; Adeoye 1989).

The vegetation is typically that of the Southern and Northern

Guinea savannas. The herbaceous cover in the range areas consists



mainly of Laudelia spp, Hyparrhenia spp. Brachiaria spp. Panicum
maximum, Andropogon spp. Imperata cylindrica, Digitaria spp, and
Pennisetum purpureum (Olubajo, 1982; Agishi, 1985).

Thus,this region, though presentingthe greatest potential
for crop and livestock development much of it was unlikely to be
realised especially for livestock as the grazing reserves with
their unimproved forage did not eliminate the seasonal fluctuations
in feed quality and quantity. In fact, the grazing reserve system
was more likely to strain the relationship between the pastorialist
and the indigenous population who interpreted the set reserves as
an attempt to usurp their lands (Ingawa et. al., 1988)., As a
result, even the utilisation of farmers’ crop residues during the
dry season when most settled pastoralist move out of the grazing
reserves had to be by special arrangements.

The indigenous population amongst whom the pastoralist live
are traditionally subsistence farmers. However,they also keep small
ruminants as a secondary enterprise. Their farming systems depend
on intermit tent fallow periods to rejuvenate the soil
(Mohamed-Saleem and Otsyina, 1986). These fallow areas present
sites upon which their very few small ruminants are tethered during
rainy seasons to prevent damage to crops (Ikwuegbu and Tarawali,
1991) . This husbandry practice lowers the over-all productive
performance of the ruminants (Wilson, 1989; Ikwuegbu and Tarawali,
1991).

The seasonality of feed rescurces even on the grazing

reserves coupled with the hostilities from the indigenous



population do not encourage the pastoralist to settle on the
reserves. Innovations had therefore to be developed to
significantly improve available feed on the reserves during the dry
season and/or encourage the integration of crop/livestock farming
through the use of appropriate forage production technigues that
would be appreciated by both the arable farming communities (as
they also keep small ruminant) and the pastoralists. Pastures of
desirable yield and gquality would require a good supply of nitrogen
among other nutrients in the soil. But as the soils of this region
are defficient 1in nitrogen, this has to be provided through
fertilizers or legumes or both. However, the present high prices of
fertilizers relative to livestock returns, does not justify their
large scale use on pastures but justifies the use of good guality
legumes (Agishi, lgkﬁj. These have the following advantages:

(i} they are not so restricted in grewth as grasses by the low
status of soil nitrogen because most of their nitrogen comes from
the atmosphere.

(ii) their symbilotic Nitrogen so acquired is also released to the
s0il for the use ofaccompanying grasses (Vallis and Gardner, 1984).
(iii) these legumes also continue growth well into the dry season
more than grasses and maintain a crude protein content of greater
than 8% for much of the dry season (Agishi, 1984; Tarawali, 1991).
Legumes therefore seem to have potentialgs of bringing about the
much sought for co-operation between pastoralist and arable
farmers.

Thus, in Nigeria, initial evaluation studies carried



out at the KNational Animal Production Research Institute (NAPRI,
Shika, Zaria) led to the recommendation of Stylosanthes
species as being among the legumes for pasture improvement
(Foster, 1961; Foster and Mundy 1961; Agishi and Asare, 1980).
When the National Livestock projects division in conjunction
with some international voluntary organisations began to explore
ways of alleviating the dry season nutritional stress problem, the
introduction of these Stylosanthes species (S. guianensis (Aubl.}
Sw, cv. Cock and cv. Schofield and §. hamata (L) Taub. cv. verano
were a major focus (Mohammed-Salem and Otsyina, 1984) and resulted
in the development of a low input intervention, “Fodder banks".
These have come to mean concentrated established units of
Stylosanthes {(Legume) pastures for supplementation of ruminants
during stress periods.

Though the fodder bank concept was primarily a livestock
intervention, increased arable crop yields were attained on fodder
banks when cropped as compared to lands which were left to natural
fallow (Mohammed-Saleem and Otsyina, 1986; Tarawali, 19%1). This
is because the Stylosanthes spp dJrown on fodder banks fix
atmospheric nitrogen and transfer it to the soil (Vallis and
Gardener, 1984) and improve soil physical properties.

After having a leguminous stand in a fodder bank
for some time the resultant accumulation of nitrogen brings about
the invasion of these areas by low quality nitrophilous grasses
(Ingawa et. al., 1988) and even termites; both these reduce the

gquality of these pastures (Tarawali et. al. 1987). Cropping is



therefore considered to be essential management strategy for the
fodder bank.

This means therefore that farmers could also exploit this
technology for faster fertility rejuvenation of their fallow lands
and realise optimal crop yields with minimal input. Also these
fallow areas so sown to the legume could present sources of
improved pastures for their small ruminants and possibly
pastoralist herd both of which will also serve to recycle nutrients
(Skerman 1977}).

Farmers adopted this technology spontaneously and it has
spread rapidly across the sub-humid zone. However, including a
cropping phase in this innovation has implications for crop
management especlally as it pertains to weed control and the
dynamics of weeds interrelationship with arable crops. Thus, while
the rate of nitrogen economy is well established there is no
information regarding a labour-demanding operation such as weeding.

This study therefore seeks to investigate opportunities
presented by inherent weed tolerant phases in crop life cycles
with a view to ascertaining poth traditional methods and
suppression times for cropped legume pastures in the sub-humid zone
of Nigeria. Any recommendations that may arise from this, it is
hoped would lead to a sustainable crop/livestock husbandry in this
region as well as having ecological implications of both soil

fertility and flora conservation.



CHAPTER TWO

LITERATURE REVIEW

2.1 The dvnamics of encouraging plant divergification

with regards to crop-weed interactions in an

agricultural plant community

A community may be defined as a system of organisms living
together and linked together by their effects on one another and
their responses to a commonly shared environment (Whittaker, 1970).
This definition also applies to the relationship between arable
crops and the other plant species which co=-exist in the field and
interact in a number of ways and to varying degrees. This
functional system Xnown as the agricultural ecosystem is of
paramount importance to sustainabkle total productivity. This is so
because species diversity, distribution and productivity within a
unit area are defined by the complementary relation ships that
develop among weeds, crops and the environment they both share.

If weeds are allowed unchecked co-habitation with arable
crops, yield losses of economic level could result (Rao et. al.
1989) . Zimdahl (1980), in the United States of America identified
nearly 800 publications which document crop yield losses due to
weed interferences. The common feature of most of these documented
studies is their emphasis on economic losses at various weed
densities. The limiting factors accounting for these losses vere

not accorded proper treatment. Since the nature of the interference



between crops and weeds is poorly understood, weed management
typically has involved the treatment of symptoms, that is, the
actual weed presence rather than a careful consideration of the
dynamics of weed/crop communities and a systematic prediction of
control based on potential crop impacts.

In trying to consider carefully the dynamics of the
relationship of weeds and crops, it is pertinent to know, when and
at what density a particular weed adversely affects the yield of a
particular crop, how long the effect lasts and if possible whether
or not the crop draws from the same niche as the weeds, indicated
probably from their germination and growth (Radosevich and Holt
1984) . Once these are known, appropriate weed management measures
regarding tools and suppression time and level can be suggested and
the economic impact predicted with greater certainty.

In attempting to manage weeds, the agro-ecosystem is
affected principally in two ways. There is reduced total plant
density, also there is reduced and possibly altered plant species
composition of the community (Coffman and Frank, 1992). The
objective is to ultimately better the relative position of the crop
plants among the other plants that make up the agricultural
community. In absolute terms of control of weeds this may amount to
the degradation of the ecosystem through whole flora removal which
has long term consequences, that may include desertification as
well as predisposition to hazards such as locust (Ewusie, 1980;

Anon. 1992).



2.2 Weed Management: State of the Art

Various methods of weed management are in use to varying

levels of efficiencies. Some of these methods could be selective in
their weed removal while others are largely non-selective. In
whichever way, weed management may not necessarily entail total
weed removal from a crop and is not even desirable (Utulu, 1987;
Rao et.al., 1989). What the practice should seek to achieve is a
shift in weed dominance to one of crop dominance thereby creating
different niches for the various components in the ecosystem. The
dominating crop will now impose biological limitations on space
(resources) and/or conditions (Aken’Ova and Atta-Krah, 1986). This
aspect ofweed/crop interaction has been exploited to some extent.

Dawson (1970), working in Canada and Rao et al. (1989) in
India, noted that critical phases exist in crop life-cycles when
competition with weeds had the greatest effects on yields. Dawson
(1970) in his particular case also noted that early weed emergence,
especially if their growth rate was rapid, has severe limiting
effects on crop performance because it is at this stage that the
crop plant is most vulnerable to interferences. If therefore the
vulnerability of crops to weed is time specific, it all means
that, should weeds be suppressed at these critical periods, one
operation is enough to obtain optimal crop yields (Zimdahl, 1980;
Singh and Yadav, 1989).

The phenomenon of critical period of crop-weed interference
has been proven to be universal and established for various crops.

Data available globally show the time period to vary with the

10



nature of the weed as well as the crop and alsc the ecological
location (Foncho, 1986), and the severity of the interaction with
season (Lee and Moody, 1987). For example these workers observed
that Eclipta prostrata L. had negative influence on rice even to as
low as 20 plants per meter square in the dry season, while in the
wet season it could be tolerated at even up to 60 plants/m’. The
critical period for the control of E., prostrata L. in rice in the
dry and wet seasons were 10-45 and 20~45 days after sowing the crop
respectively. The critical pericds after planting for weed
management in some crops have been reported in Nigeria. These are:
8-12 weeks in seed yam production from minisetts (Unamma and
Melifon wa, 1988), 8 and 20 weeks after planting in sugar-cane
Saccharum afficinarum L.} {(Fadayomi and Abayomi, 1988), and 4-8
weeks in cassava (Orkwor et al, 1987).

2.3 An Overview of Weed Management in Maize (Zea pays L.)

Zea mays, L as an important food and feed crop in many parts
of the world, has been considerably researched. Reports abound from
various agro-ecological environment on the period of critical weed
interference in Zea mays L. Kasasain {1971), reported the first
month after planting in South Africa as the most weed sensitive
period in maize life cycle. Similarly, Gleason (1956) in Cameroun,
Knake and Slige (1965) and Li {1960) in the U.S.A., Nieto et al.
(1968) in Germany and Okigbo (1966) in Nigeria all agree that weed
growth before ten days or after 30-40 days after planting, appeared
to have little effects on maize yields. Again in Germany, Majumdar

(1968), reported that weed interference with maize growth anad

11



development is most severe between 22 and 27 days after planting.
In South Africa, it was reported that the critical stage of
weed/maize interference is later than 37 days after planting
{Anon., 1960), Staniforth (1957) in North America and Anderson and
Jones (1958), 1in Canada reported 7 - 10 days bhefore tasselling to
be crucial for weed interference with maize.

All these accounts from the different agroecological
environments around the globe indicate that maize has some measure
of weed tolerance. Weed management in maize should therefore not
only aim at achieving high grain yields but also at sustainable
productivity through the conservation of so0il and ground weed
cover. This approach is important in the subhumid zone where the
soils are prone to accelerated sheet erosion due to bare vegetation
cover (Ingawa et. al.,1988; Adeoye and Mohammed-Saleem, 1990). The
above defects of the soils are compounded by hard pan at shallow
depths, and as such rooting is usually confined to the less dense
Ap horizon. These soils are also coarse-textured which makes crops
grown on them to experience moisture stress in face of even a short
break during rainy periocds. At such periods, soil temperatures, may
rise to as high as 60°C (Lombin 1987; Adeoye 199%0). These factors
are known to exert adverse effects on plants by reducing the
absorptive capacity of the roots as well as rendering them
susceptible tc diseases (Tromp, 1978; Kumarasinghe and Nutman,
1979). To alleviate these problems posed by water and temperature
stresses, Ghuman and Lal (1983), sugdested c¢rop mixtures,

especially those that occupy different canopy levels without undue
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adverse interactions. Adeoye (1990), working in the Northern Guinea
Savanna of Nigeria reported that straw mulching of the soil had
the potential of ameliorating extremes of temperatures, combating
soll moisture stress, erosicn and also soil degradation. Minimum
weeding as opposed to clean weeding has been suggested by Burnside
and Wicks (1982), for 1low rainfall tropical conditions, where
excessive weeding could lead to scil erosion and inter mittent
moisture losses resulting in crop yield losses. Skerman (1977), in
Australia, however, suggested the use of legumes as cover Crops.
These he stressed would not only guard against soil degration but
also have the potential to smother other undesirable weeds and
actually improve soil fertility and hence improve crop yields.

The importance of forage legumes in soil structural
impfovement and fertility replenishment is well recognised
{Tarawali et. al., 1987), but appropriate management strategies
have to be sought before a beneficial incorporation of forage
legumes into cropping systems can be done {Mohammed-Saleem et, al.,
1986). Such strategies include measures aimed at improving the
dominance of the crop plant to the forage legume; the consequences
of a suppressed weed {legume) density is that the fewer weed plants
may step up their compensatory seed production in order to ensure
continuous regeneration in subsequent years (Palmblad,1968; Harper,
1977) .

Thus, this concept of critical period will not only enhance
an economical weed management but will also enable the conservation

of the forage legume, as preliminary work by Tarawali {(Unpublished)
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has indicated a lowered legume seedling numbers as a consequence of
too frequent weeding, upholding observations made in Queensland,
Australia which seem to discourage too frequent weeding in cropped
annual self-regenerating legume stands for fear of eliminating the
legumes (Puckridge and French, 1983). In effect, this concept,
also tends to advocate for plant diversification through reduced
weeding. This may result to a greater total productivity per unit
area.

2.4 Cropping Systems in the Subhumid Agqro~-ecelogical

Zone of Nigeria

To better appreciate the weed problem and hence management
strategies employed in this region, it is necessary to review the
present cropping systems within the region along side the
socio-economic bracket to which the indigenes belong.

The subhumid zone is made up of the Southern and Northern
Guinea Savanna. Rainfall range is 900 = 1500mm/year with 180 - 270
plant growing days. This zone was identified as having the greatest
crop and livestock production potentials primarily because of its
c¢limatic conditions, large expense of land and low human population
(Von Kaufmann 1986; Olufade 1988). Recently the zone has attracted
several pastoralists and arable farmers to settle.

The main aim of both the farmers and agropastoralists groups
in cropping within this region is to produce enough food to meet
household consumption needs. For the agropastoralist, this serves
to reduce the need to sell-off some of his animals for purchasing

grain. The most important grain crops are sorghum, maize and millet
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(Powell 1984). Thelr cash crops are mainly ginger, groundnuts and
soybeans. Intercropping is prominent and it is common to see
cereals, pulses and tubers grown together.

With the population rising rapidly and supplies of
agricultural inputs 1limiting, the most common response is to
cultivate more land. As the area under cultivation increases, prime
grazing areas will diminish forecing ruminant livesteck to depend on
fodder obtained from cropped lands. This will therefore depend on
innovations that seek to encourage the co-existence of cereal crops
along side weeds in the Ffield. There 1is one such fodder
conservation innovation (fodder bank) based on the use of forage
legumes which is used extensively in this region. This innovaticn
has proven to be particularly useful in ruminant nutrition and is
also proven to have soil improvement characteristics (Tarawali et.
al., 1987).

Though Powell and Waters—-Bayer (1984), working 1in the
subhumid zone of Nigeria, observed that there tended to be an
ethnic separation of livestock husbandry and cropping, Von Kaufmann
(1986} stated that the two could complement each other. The target
of research is therefore to explore methods of integrating crop and
livestock husbandry in this region. At present, honesteads
cultivate only small areas that range from 1.5 to 3.5 hectares.
The fallow plots are seeded to Stylosanthes and used as improved
fodder for ruminants. In cropping these hitherto legume fallow
areas, minimum weeding of the regenerating Stylosanthes 1is

desirable in order to achieve a sustainable production of both
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livestock and crops.
2.5 Weed Management in the Subhumid Agqro-ecological
Zone of Nigeria

In the light of our knowledge of farming situations in the
subhumid zone, it is not difficult to envision the kind of weed
management options that would be adopted in the subsistence system
that prevails in this region. In Nigeria generally, weed management
has primarily centred on treatment of symptoms (actual weed
presence) and little attention has been given to weed/crop
community dynamics. This is implied in the statement of Kodilinye
(1974), in his inaugural speech at the 4th Nigerian Weed Science
Group Meeting, that the use of cultural methods of weed management
as opposed to chemical control is inadequate to achieve effective
control of weeds and thus blamed this for poor agricultural
output. Thus attention is on cultural and chemical weed control
and experiments on weed contrecl in Nigeria involve mostly
chemicals., The effect of the contention nevertheless has seen
attempts made at weed control in Nigeria dominated by experimental
trials that involve the use of chemicals. While Ogungbile and
Lagoke (1986) in Samaru Zaria may have clearly demonstrated that
labour requirement for weed management is reduced drastically by
use of chemicals, Adejonwo (1988), in a review, warned that their
use may be restricted due to lack of weather predictivity,
inadequate 1literacy 1level and apparatuses. Other risk were
associated with harm to man, livestock and the environment. The

latter contention has also been recognised by Emeka (1991), and
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Adamu (1992). In a system therefore that seeks to bring together
livestock and crop husbandry, the use of chemicals as weed control
agents may be inappropriate.

Nevertheless, studies carried out in the subhumid Nigeria that
illustrate the importance of time specific/cultural weed control
abound. For example Obilana (1982), stated that Striga presented a
special weed problem in this zone and on a small scale suggested
cultural weed management as appropriate to its control. Some of the
trials of chemical weed management tend to even accentuate the
concept nursed by a cultural approach which seeks to encourage
biodiversity of species. Thus, LagoKke et. al., (1988), in Northern
Guinea Savanna zone while experimenting with chemical weed control
on transplanted pepper (Capsicum frutesens L.), noted that weed
infestation in the crop at three weeks after transplanting had
deleterious consequences. Otherwise the crop was fairly tolerant
to weed. Otukelu et. al., (1991) working on groundnuts (Arachis
hypogaea L.) in Northern Guinea Savanna also concluded that 21 to
42 days after planting were critical for weed control. On grain,
example pearl millet, Lagoke et. al. (1991), in Samaru-Zaria,
concluded three and six weeks after sowing were the reguired weed
periods. In another study on cultural weed management in the
subhumid zone, Ifenkwe et. al., (1992) in Jos showed that 4 weeks
after planting was most critical for weed management in Solanum
tuberosum (L.}. All these instances clearly indicate that crops
generally exhibit weed tolerant and weed sensitive phases.

Consequently, adequate Knowledge of such factors is required for &
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scientific approach to successful weed management.

2.6 The need for Cultural Weed Management in attempts

i ' us it
8 i i i i in the S umid

In view of the literacy level of the predominant farming
community of the subhumid zone, their socio-economic background and
the size of unit farms per homestead, it becomes hardly justifiable
to recommend herbicide usage even when one disregards their effects
on the environment. 1f labour cost is the only deficiency of
cultural weed control, this may be reduced by restricting weeding
to only the critical phase of a crops life cycle, More importantly
also is the desire to integrate crop and livestock husbandry in

such a way as to encourage sustainable production.
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CHAPTER THREE
MATERIALS ARD METHODS

3.1 Location of Sites

The eXperiments were conducted on three or four year-old
Stylosanthes pastures located in Aket, Kurmin Biri and
Mazuga in Kaduna State and Ganawuri in Plateau State.
3.1.1 Abet

The area under Abet is located between latitude 9°14'N. and
longitude 8° 10’E. The site is 14 kilometres South of Zonkwa. Small
ruminant husbandry is practised by the indigenes who are primarily
arable farmers. Pastoralists are also settled among the native
community. Both these groups have adopted the legume fodder bank
technology and modified it to suit their particular needs and
income.

The experiment here was laid cut on a researcher-owned and
researcher managed pasture (Farm II}. The leqgume was pasture
established in 1987 and seeded to Stylosanthes gquianensis cv. Cook.

3.1.2 RKurmin Biri
The Kachia grazing reserve in which the experiment
was laid out is located between latitude 10°10’N and longitude
7°55'E. The legume pastures of Stylosanthes hamata (L) Taub. wvere
established in 1988 mainly for dry season supplementation of
cattle and were resercher-owned and managed.
3.1.3 Mazuga
Mazuga is about 21 kilometres east of Kurmin Biri and is

settled by pastoralists. The legume pasture was a farmer-—-owhed,
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resercher-managed pasture. The pasture was established in 1988 and
seeded to Stylosanthes hamata cv. verano. By 1991, some stands of
S. guianensis cv. Cook were observed in the field.
3.1.4 Ganawuri
The settlement is located between latitude 8°35’N
and longitude 9°6’E. Small ruminant husbandry is practised by the
indigenes. Unlike Abet, there are hardly any settled pastoralists
here. The fodder banks which were established in 1988 were
therefore primarily for wet season goat supplementation. Here also
the experiment was conducted on a farmer-owned, researcher-managed
Stylosanthes guianensis cv. Cook pasture.
3.2 e esi
3.2.1 Treatments
The design was a randomised complete block with nine
treatments and four replications. Each treatment consisted of four
ridges of one meter wide by five meters long with a distance of 30
centimetres between ridges. The distance between adjacent
treatments was 50 centimetres wide. The treatment plots in a block
were arranged in three rows and three columns, The gross block size
was therefore 267.2 square meters with a net of 180 square meters.
The gross treatment plot size was 24.5 square meters with a net
size of 20 square meters.
The nine treatments are:-
1. No weeding (control)
2. Weeding once in the first 30 days after planting maize with a

hand hoe (1 x H/H < 30 DAP).
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3. Weeding once in the second 30 days after planting with a
hand hoe (1 x H/H > 30 DAP)

4. Weeding twice at three weekly intervals with a hand hoe
(2 x H/H/) .

5. Weeding twice selectively with a hand hoe, once in the first 30
days and again in the second 30 days after maize planting with
Stylosanthes sp. Seedlings left as live mulch at both
operations (2 x H/H L. 8).

6. Weeding twice with a hand hoe, once in the first 30
days after planting non-selectively and again in
the second thirty days selectively, leaving out
Stylosanthes sp. at this time (2 x H/H L. S. at 2nd).

7. Weeding once with a ridging hoe (big hoe, Galma in hausa)
in the first 30 days after planting (1 x B/H < 30 DAP).

8. Weeding once with a ridging hoe in the second 30 days after
planting (1 x B/H > 30 DAP).

9. Weeding twice, once within the first 30 days and
again in the second thirty days after planting, with
the big hoe (2 x B/H).

3.2.2 Land Preparation
The experiments were laid out on 3 or 4 year old legume
pastures in each of the four locations described in (3.1.1) above.

Plots were earmarked in each of the pastures also as stated in

(3.2) above. In July a floristic survey was taken with a 0.25m’

quadrat, four sites per plot prior to ridging. This survey was

necessary as successional pattern in floral composition
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as well as change in predominant flora within the pastures (as a
consequence of the cropping) was envisaged. Harvesting was also
done for dry matter determination.
3.2.3 Seed Obtained
Zea mays L. Seeds (TZSR) were obtained from the co-operative
unit of the Kaduna State Agricultural supply company at Kachia.
The seeds were pretreated with mercuric chloride to deter birds
from harvesting the seedlings at germination.
3.2.4 Agronomic Practices
Ridging was manually done with hired labour. Urea, single
superphosphate and muriate of potash were applied at the rate
equivalent to 60kg/ha N,60kg/ha P, and 60kg/ha K at planting. This
was followed by an application of Urea at a rate equivalent to 60kg
N/ha six weeks later.

Three maize seeds were planted in 2.5cm deep holes spaced
25cm along the ridge. The seeds were lightly covered. The emerged
seedlings were thinned to one per stand. The hand hoe which is
referred to as ‘fartanya’ in Hausa, used in this experiment for
weeding was operated in a manner similar to the traditional
practice. That is scraping on the soil surface just deep enough to
sometimes cut the stem of the weeds. Because of its small size, it
proved useful in weeding between plants.

The big hoe (or Galma in Hausa) was also used in
like manner as is traditionally done. The first weeding with this
was achieved by breaking the sides of the moulded ridges thereby

burying the weeds in the furrows. If the same plot were to be
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reweeded as is the case in weeding in the first and second thirty
days, the ridges are remoulded in the second weeding operation.
This second weeding in all cases was done during the second split
nitrogen application.

30 days after each weeding operation, a floristic survey of
all treatment plots was carried out as described earlier. At each
survey, the species enumerated were classified into either the sown
legume, grasses or forbs.

3.2.5 Crop harvest and dry matter determination

The maize crop was harvested in November 1991. In the
process, the following measurements were taken.

(i) The number of stands per individual ridge were counted before
cutting

(ii) The number of cobs per individual ridge were also counted
before cutting.

(iii) The weight of dehusked cobs per individual ridge was
determined after cutting

(iv) Weight of stalk per individual ridge was determined after
cutting.

(v) Grain weight per individual ridge was also determined after
threshing of cobs,

Whole plots were cut and potential grain yield for a hectare
was estimated by multiplying (i) by (ii) by (v) by a correction
factor in the computer package (M. Stat) used for the analysis.

Immediately after the crop harvest a floristic survey was

again made of the herbaceous weed components which were afterwards
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harvested for dry matter determination.

3.2.6 Floristic Survey and herbacecus bhiomass in the Second_vear

after Sowing of Maize

After the grain harvest floristic¢ survey and herbaceous
bomass determination of Novembher 1991, the plots in the researcher
owned fodder banks at Abet with Stylosanthes guianensis cv. Cook
and Kurmin Biri with 5. hamata cv. Verano were left undisturbed
during the growing season of 1992. The aim was to observe for
succession among the herbaceocus community. Twelve months after
grain harvest, a dominant community of herbaceous plants was
assumed to have ensued and therefore a floristic survey of the
treatment plots was done as described earlier. Dry matter yields of
the sown legume (Stylosanthes), grasses and forbs were alsc

determined during the November, 1992 sampling.

3.2.7 Statigtical Analysis

Difference amongst treatment means for maize grain yield,
fodder productivity and population of herbs in the three groups viz
- forbs, grass and sown legumes were tested statistically by the
analysis of variance. Computing the analysis for grain yield and
fodder productivity was done using ANOVA-~2 package. The threshold
amonyg the means were tested using the least significant difference
(LSD) .

The t-test was also used to determine whether the differences
in mean yield of Stylosanthes dry matter within the cropping year

and between the two years were statistically significant.
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CHAPTER FOUR

RESULTS

4.1 Precropping Floristic Survey (Plants/m*)

Prior to cropping at Abet, the herbaceocus flora in the
Stylosanthes pastures was dominated by Brachiaria stigmatisata with
a mean of 25 plants/m?’, Chrysanthellum americanum 23, Digitaria
ciliaris 12 and Stylosanthes guianensis cv. Cook 8 plants/m’ (Table
la). At Kurmin Biri, B. stigmatisata had a mean of 88 plants, S.
hamata c¢v. verano 32, &Spigelia anthelmia 30 and Borreria
verticellata 15 plants/m’ (Table 1b). At Mazuga, Ageratum conyzoides
was most dominant with a count of about 95 plants/m’ followed by B.
stigmatisata 61, Sida rhombifolia 31 and Stylosanthes hamata cv.
Verano 26 plants/m’ (Table 1¢). At Ganawuri, sedges were most
dominant with a mean count of 27 plants/m’ followed by FEleusine
indica 19, B. stigmatisata 14 and S gulaensis cv. Cook 13 plants/m’
(Table 1d).

Table 1 also records other species present that did not merit
individual recognition. These are grouped into two artificial
classes namely, other grasses, including sedges and ’‘other forbs‘’.
Analysis of variance for the population of the various herbaceous
groups given in appendix 1 shows that there is no significant
difference between means of Stylosanthes spp. count among different
treatment plots and blocks before cropping in all sites.
{Appendix 1.lai, 1.1bi, 1.1ci and 1.1di). However, the difference

between means of grass population (Appendices 1l.2.aii, 1.2.bii,
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1.2cii and 1.2.dii), and between means of forbs (Appendices
1.3.aiii, 1.3.biii, 1.3.ciii and 1.3.diii) were statistically
significant at P<0.05 at all the sites except Mazuga.
4.2 - i i ss J
4.2.1 pAbet Site
Prior to cropping, the herbage dry matter yield in the
experimental site at Abet had a mean of 1324.2kg/ha. Among the
treatment plots, dry matter yield ranged from 1022.0kg/ha for the
'no weeding’ to 1771.0kg/ha for the once weeding with the big hoe
within the first 30 days after planting (Treatment 7). When the
herbage dry matter yield is partitioned into stylo, grass and
forbs, their corresponding percentage contributions are 20,2, 40.5
and 39.4 (Table 2a).
4.2.2 Kurmji Biri Site
At Kurmi Biri, the herbage dry matter had a mean of
2088.0kg/ha. Among the treatment plots, that designated for two
times selective weeding, sparing Stylosanthes sp. each time had the
lowest herbage yield of about 1619.7kg/ha. The highest herbage dry
matter yield of 2368.3kg/ha was attained on the plot to be given
two times clean weeding with the hand hoe. When the overall herbage
dry matter yield is proportioned into its components, the legume
accounted for 14.3% of the mean total, grass 58.0% and forbs 28.0%
(Table 2b).
4.2.3 Mazuga Site
At Mazuga, total herbage dry matter yield prior to cropping

had a mean of 990.7kg/ha. Among treatment plots, the least yield of
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Table 2a: Precropping herbage yield in the treatment
plots at Abet (D.M kg/ha) 1991

Treatment | cook Grass Forbs Total % cook % grass % Forbs
stylo stylo
1 228.0 424.0 370.0 (1022.0] 22.3 41.5 36.2
2 365.1 641.6 481.5 |1488.2| 24.5 43.1 32.4
3 214.4 394.9 769.0 [1373.0] 15.6 28.8 56.0
4 347.7 673.8 384.1 |1405.6( 24.7 47.9 27.3
5 477.0 312.0 574.5 |[13683.%| 35,0 22,9 42,1
6 203.1 396.5 413.0 |1012.6| 20.1 39.2 40.8
7 149.9 791.0 830.1 [1771.0 8.5 44.7 46.9
8 270.8 703.1 406.8 |1380.7| 19.6 50,9 29.5
9 124.6 496.4 480.0 )1101.0) 11.3 45.1 43.6
Mean 264.5 537.0 523.2 |1324.2| 20.2 40.5 39.4

TREATMENTS

1. No weeding

2. 1 x H/H < 30 DAP

3. 1 x H/H > 30 DAP

4. 2 x H/H

5. 2 x H/H Ls

6. 2 x H/H Ls at 2nd

7. 1 %x B/H < 30 DAP

8. 1 x B/H > 30 DAP

8. 2 x BfH



Table 2b: Precropping herbage yield in the treatment
plots at Kurmin Biri (D.M. kg/ha) 1991
Treatment!verano Grass Forbs Total % % %
stylo verano grass Forb
; stylo

1 316.4 | 1193.1 I 249.1' 1758.6 | 18.0 | 67.8 14.2
2 | 310.8 | 1223.9 | 591.3| 2126.3 | 15.0 | 57.6 [|27.8|

3 h 255.1 ) 1296.0| 540.J 2191.3| 11.6l 59.1 [29.2

4 H 252.8 H 1506.0 609.5| 2368.3 10,7 63.6 25.7

5 h 258.4 % 972.5 h 388.8| 1619.7 16.0 | 60.0 |[24.0
6 H 466.3 ” 979.4'[ 552.4[ 1998.3|| 23.3|[ 49.0 [27.7]
7 H 394.4|| 1097.3I| 683.J| 2174.7|| 13.1|| 50.5 ||31.4|
8 ” 253.9 H 1257.9 | aso.J| 2351.9|| 11.ol| 53.5 |36.6]
9 “ 97.8 ” 1333.2 | 7?1.J| 2202.9 | 4.4'| 60.5 |35.0]
Mean H 289.5 ” 1201.6|| 594.J| 2088.0 | 14.2 | 58.0 |23.?|
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764.4kg/ha was attained on the ‘no weeding’ treatment. The plot
designated for ‘twice weeding with the big hoe’ had the highest dry
matter yield of about 1400.5kg/ha. The percentage composition of
the components of the total dry matter was about 4.1 for stylo,
60.9 for grass and 35.0 for forbs (Table 2c).
4.2.4 Gapawuri Site

At Ganawuri, the herbage dry matter yield prior to cropping
had a mean of 855.4kg/ha. Among treatments, the lowest yield of
671.3kg/ha was recorded on plots designated for ‘twice clean
weeding with the big hoe’, while that designated for ‘hand hoeing
once cleanly within the first 30 days of planting and then again
in the second 30 days selectively sparing Stylosanthes sp.
seedlings’, had the highest yield of 1253.4kg/ha. The percentage
components of the total dry matter yield were 13.5 for stylo, 40.7

for grass and 44.1 for forbs (Table 2d).

4.3 Pre-harvest Floristic Survey August and September 1991
4.3.1 Abet Site

The results of pre-harvest floristic survey for Abet are
presented in table 3a. These show that after the first weeding,
treatments with low Cook stylo density of five plants/m’ were those
weeded only once in the second 30 days after planting with the big
hoe, and twice cleanly, once in the first 30 days after planting
and again in the second 30 days after planting. Statistically
however, the variations among the mean counts of legume between

treatments were not significant at P<0.05 (Appendix 2.1.1lai).
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Table 2c:

plots at Mazuga (D.M. kg/ha) 1991

Precropping herbage yield in the treatment

Treatment | verano Grass Forbs Total % 3 %
stylo verano drass Forbs
| | stylo
1 |59.3 | 508.6 | 196.8 | 764.7 | 7.8 |'66.6 |I 25.7|
2 |81.5 | 405.2 | 523.7 | 1010.4 | 8.1 | 40.1 Il 51.8|
| I
3 28.8 \ 611.4 254.6 ‘ 894.8 3.2 I 68.3 28.5
4 1.5 f 571.8 | 272.1l| 845.4|| 0.2 || 67.6|| 32.T|
5 [22.5 | 611.8 | 294.1 | 928.4|[ 2.4 1[ 65.9|| 31.T|
I
6 52.5 | 586.5 | 712.8 | 1351.8 | 3.8 Ii 43.4II 52.7]
| I I
7 18.5 | 453.4 | 321.0 | 792.0 | 2.3 | 57.3 | 40.5]|
| I I | I
8 43.1 | 598.1 | 287.2 | 928.4 | 4.6 | 64.4 | 30.9]
| I I
9 60.0 1044.4 296.3 1400.5 4.3 74.6 21.2
Mean 40.9 599.0 351.0 990.7 4.1 60.9 35.0
TREATMENTS
1. No weeding
2. 1 x H/H < 30 DAP
3. 1 x H/H > 30 DAP
4. 2 x H/H
5. 2 x H/H LS
6. 2 x H/H LS at 2nd
7. 1 x B/H < 30 DAP
8. 1 x B/H > 30 DAP
9. 2 x B/H
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Table 2d: Precropping herbage yield in the treatment
plots at Ganawuri (D.M kg/ha) 1991

T
Treatment|cook  Grass Forbs Total % cook % grass % Forbs|

stylo stylo
1 ]-§2.9 | 330.8 | 344.6 | 758.3| 10.9 | 43.6 | 45.4 |
2 | 85.7 | 280.7 | 401.7 | 768.1| 11.2 ||36.5 ||36.6 ||
3 H 65.0 H 342.0 H 344.7 |l75.1.7|| 8.7 ||45.5 ||45.9 ||
4 |104.5 | 308.2 | 385.4 | 798.1| 13.1 |138.6 | 48.3 |l
5 |291.1 | 306.9 | 447.8 |1045.8| 28.0 ||29.4 ||42.8 ||
6 |222.9 | 502.9 | 527.4 |1253.2| 17.8 |'40.1 |I42.1 |'
7 |137.4 | 369.6 | 293.3 | 800.3| 17.2 |I46.2 |l36.7 |I
8 12,8 ‘ 392.2 ’ 447.1 351.3’ 2.5 ( 46.0 , 52.5 )
9 89.3 | 269.1 312.9| 671.J 13.3 | 40.1 | 46.6 II

Mean  |121.3 | 344.7 | 389.4 | 855.4]| 13.5 | 40.7 | 44.1 |
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Table 3a:

Summary of mean herbaceous flora counts at

Abet (plant/m ) 1991

Stylosanthes Grass Forbs
guianensis
Treatment |30 days 30 days I 30 days | 30 days 30 days|30days
after after after after after after
first second first second first second
weeding | weeding | weeding | weeding | weeding|weeding
| ! I
1 6.0 3.5 58.8 94.3 a 34.8 22.8a
2 5.8 10.8 71.8 52.3 b 48.0 29.5bc
3 8.5 4.8 91.3 44.5bc 60.0 27.5bc
4 B.0 3.8 893.% 35.0bc 36.3 44 ,.5ab
5 5.8 16.3 124.5 30.5 ¢ 48.0 54.3a
6 29.0 9.3 64.0 29.5 c 45.3 39.5b
7 8.9 24.3 83.8 22.8 ¢ 35.0 30.3bc
8 4.5 7+5 T2+5 22.0 © 30.5 50.5ab
9 8.8 11.0 89.3 20.5 c 29.8 53.3a
l I I
Mean 9.1 20.9 82:3 39.0 40.9 39.1
L.Ss.D
(0.05) 17.48 12.49




After the second weeding, the ‘no weeding’ treatment and two times
cleanly hand hoed treatment had the lowest Cook count of four
plants/m’ (Appendix 2.2.1ai and table 3a). Generally, the mean
legume count improved from 9 to 21 plants/m’ after the second
weeding. Grass population of 125 plants/m’ after the first weeding
was highest in the two times selective weeding and least, (59
plants/m’) in the ‘no weeding’ treatment. (Appendix 2.1.2aii and
table 3a). However, after the second weeding, grass count was
lowest in the plots weeded at two separate occasions with the big
hoe (21 plants/m’) and highest with the ‘no-weeding’ treatment (94
plants/m’). This difference was significant at P<0.05 (Appendix
2.2.2aii).

After the first weeding, the least population of forbs was
obtained on the plots designated for ‘two separate weedings with
the big hoe’ (30 plants/m’), while the highest count was from the
plots ‘for once weeding with the hand hoe within the second 30 days
of planting’ (60 plants/m’) (Appendix 2.1.3aiii). However, after
the second weeding the density was least on the unweeded plot and
highest on the plots hand hoed on two separate occasions sparing
Cook each time at 23 plants/m’ and 54 plants/m’ respectively
(Appendix 2.2.3aiii and table 3a).

4.3.2 Kurmin Biri Site
At Kurmin Biri, results of pre-harvest floristic survey as
presented in table 3b show that, after the first weeding the
highest legume count of 17 plants/m’ was recorded on plots to be

left unweeded (Appendix 2.1.1bi). After the second weeding, the
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Table 3b: Summary of mean herbaceous flora counts at
Kurmin Biri 1991
Stylosanthes Grass Forbs
guianensis cv
verano
I
Treatment |30 days |30 days|[30 days| 30 days 30 days| 30 days
after after after after after after
first second (first second first second
weeding |weeding|weeding| weeding weeding| weeding
p | 17 .0 30.3 T 80.8 95.0 149.5
2 DB 113 56.0 86.5 112.0 174.0
3 4.0 10.0 29.8 35.0 134.0 243.0
4 7.3 6.0 28,5 46.5 99.3 154.8
5 13.3 19.8 1650 44,0 126.3 258.0
6 6.8 8.5 28.0 49.8 128.0 122.8
7 7.0 8.5 42,0 65.8 122.0 334.5
8 8.3 13.0 25.8 63,3 164.0 442.5
9 5.3 8.5 36.3 60.0 90.8 193.0
Mean 8.7 2.9 36.0 8951 119.0 230.2
L.S.D.
(0.05
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verano count increased to 30 plants/nﬁ. Legume populations were
depressed in all weeded treatments (Appendix 2.2.1bi and table 3b).
Either, after the first or second weeding grass populations
followed a similar trend as that of the legumes being highest in
the ‘no-weeding’ treatment plots. Also all weeding treatments had
significantly reduced grass populations (Appendix 2.1.1bii and
2.2.2bii and table 3b).
The density of forbs after the first weeding was least on the
plots to be weeded with the big hoe on two successive occasions (91
plants/m’) and highest on the plots to be weeded only once with the
big hoe in the second 30 days after planting (164 plants/m?)
(Appendix 2.1.3biii). After the second weeding, forbs population
was least on the plots weeded twice with the hand hoe, once
non-selectively in the first 30 days and then selectively in the
second 30 days sparing the sown legume in this instance (123
plants/m’). The highest forbs count was attained on plots weeded
with the big hoe only once in the first 30 days after planting, 335
plants/m’ (Appendix 2.2.3biii). On the whole, forbs population
increased from 119 plants/m’ after the first weeding to 230
plants/m’ after the second weeding (Table 3b).
4.3.3 a te
At Mazuga, after the first weeding, the lowest Verano count
was recorded on the plots to be weeded twice with the hand hoe,
once non-selectively within the first 30 days of planting and again
within the second thirty days this time sparing Verano (3

plants/m’) . The highest legume count of 11 plants/m’ was attained on
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the plots to be weeded on two successive instance with the big hoe
(Appendix 2.1.1ci and table 3c). After the second weeding

the least legume counts were obtained on the plots weeded with the
hand hoe only once within the second 30 days after planting and
those weeded with the big hoe once also but in the first 30 days
after planting (2 plants/m’ each). The highest legume count of 7
plants/m? was attained on the unweeded treatment (Appendix 2.2.1ci).
Verano population in this instance declined with the second weeding
at 4 plants/m’ compared with 6 plants/m’.

Grass population in the treatment weeded with the hand hoe on
two successive instances sparing Verano each time was 125 plants/m’
compared with 265 plants/m’ in the unweeded treatment after the
first weeding (Appendix 2.1.1lciil). After the second weeding, the
treatment weeded at twoe successive instance with the big hoe had
the least grass density of 56 plants/m® while the highest density
of 200 plants/m’ was attained on the unweeded treatment (Appendix
2.2.2ciii). On the whole, the population of grass reduced after the
second weeding at 113 plants/m’ compared with 168 plants/m’.

After the first weeding, the treatment weeded with the big
hoe on two successive instances had the least population of forbs
numbering 113 plants/m’. The highest forbs density was recorded on
the treatment weeded with the big hoe once in the second 30 days
after planting numbering 196 plants/m’ (Appendix 2.1.3¢iii). Forbs
count after the second weedinyg showed the density to be low on the
plots weeded with the big hoe only once in the second thirty days

after planting (131 plants/m’). The highest density of 186 plants/m’
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Table 3c: Summary of mean herbaceous flora counts at
Mazuga (plants/m’2) 1991
Stylosanthes Grass Forbs
guianensis cv
verano |
Treatment |30 days|30 days|30 days|30 days|30 days| 30 days
after after after after after after
first second |first |second |[first second
weeding |weeding|weeding |weeding|weeding| weeding
1 4.8 6.8ab 265.3 200.0 a| 125.8 145.8
2 4.8 2.5 b 163.5 163.5 a| 151.0 145.8
3 4.8 2.0 b 208.8 92.5bc 182.8 152.0
4 TED 3.5 b 129.5 T2«8be 149.0 157.8
B 9.0 7.8 a 124.5 60.0 c 148.0 185.5
6 24D 2.8 b 153.3 106.8 b 126.5 182.3
7 3.3 2.0 b 129.3 178.3 a| 118.5 167.0
8 4.8 3.5 P 182.5 78.8bc 196.0 131.0
9 10.5 4.3ab 151.58 £6.3 ©C 112.5 161.8
Mean 5.8 3.9 167.6 112.6 145.6 158.8
L.8.D
(0.05) 427 40.74




was obtained on the treatment hand hoed twice successively, sparing
verano each time (Appendix 2.3.3ciii). Forbs population increased
after the first weeding from 146 plants/m’ to 159 plants/m’ at
second weeding (Table 3c).
4.3.4 Ganawuri Site

At Ganawuri, pre-harvest floristic survey data presented in
table 3d show that after the first weeding Cook had the least
density (2 plant/m’) on the treatment hand hoed only once within the
second 30 days of planting and the highest count of 6 plants/m’ in
the treatment given two successive selective hand hoeing, sparing
the legume at each time (Appendix 2.1.1di and table 3d). After the
second 30 days’ weeding, Cook density was least on the treatment
weeded once with the big hoe in the second 30 days after planting
(1 plant/w’). The legumes density also declined after the second

weeding to 3 plants/m’ compared with 4 plants/m’ (Appendix 2.2.1di).

Grass population after the first weeding was lowest on the
treatment weeded with the big hoe on two successive times (107
plants/m’). The highest density of 205 plants/m’ was attained on the
treatment to be left unweeded (Appendix 2.1.2dii). Twice successive
weeding with the big hoe and weeding with the hand hoe, once
non~selectively in the first 30 days and again in the second thirty
days after sowing produced 71 plants/m’ which was the lowest density
after the second weeding. The unweeded treatment recorded the
highest grass density of 226 plants/m’ (Appendix 2.2.2dii). On the

whole grass density declined after the second weeding at 104
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Table 3d: Summary of mean herbaceous flora counts at
Ganawuri (plants/m’2) 1991
Stylosanthes Grass Forbs
gulanensis cv
cook
Treatment |30 days|30 days| 30 days | 30 days | 30 days| 30 days}
after after after after after after
first second first second first second
weeding reeding weeding | weeding 'weedinq weeding .
f
1 3.8 { 3.0ab 205.0 a 226.0 a 85.0 65.8 ©
2 4.3 53.8ab 122.% b | 130.5 b 78.5 81.3ba
3 2:3 H4.0ab 151.3ab 85.0 b 98.0 | 111.3ab
4 5.8 |4.3ab 107.8 b 78.5 b 120.5 | 129.3 a
5 L 5.9 & 116.0 b 78.0 b 106.8 119.3ab
6 % 3.8ab 114.0 b 71.0 b 95.8 99.3ab
7 3+8 2.0 b 150.8ab 98.0 b 76.3 83.0ba
8 5.0 1.2 b 132.3 b 96.0 b 70.8 87.0bc
9 3.8 1.5 b 106.8 b 71.0 b 91.8 97.5
| | Maals
Mean 4.4 |3.24 | 134.1 | 103.8 | 91.5 | 97.1 |I
s | | | 1
(0.05) |3.38 | 61.0 | 69.43 | | 30.94 Ll
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plants/m’ compared with 134 plants/m’ before the second weeding.
The population of forbs after the first weeding was least in
the treatment to be weeded with the big hoe only once in the second
thirty days of planting (71 plants/m’). The highest count of about
121 plants/m’ was attained in the treatment to be weeded cleanly
with the hand hoe at two successive times (Appendix 2.1.3diii).
After the second weeding, the least forbs count was recorded in the
unweeded treatment (66 plants/m’). The highest count of 129
plants/m’ was attained on the treatment hand-hoed cleanly on two
successive times. Forbs population increased after the first
weeding at 92 plants/m’ to 97 plants/m’ at the second weeding

(Appendix 2.2,3diii).

4.4 Grain Yield

Maize grain yield for all four experimental sites is given in
Table 4 and figure 2. The analysis of variance for this is
presented in appendix 3.
4.4.1 The Abet Site

At Abet, the no weeding treatment yield 44% lower yield than
the twice consecutive weeding treatment (1556.2 kg/ha vs
2771.4kg/ha) . Weeding at two successive times selectively with the
hand hoe and sparing Stylosanthes each time produced the highest
maize grain yield at 2961kg/ha. This out-yielded the conventional
twice successive cleanly hand hoed treatment by about 7% (2961
kg/ha vs 2771.4kg/ha). Even the treatment that spared the legume in

the second 30 days out yielded the clean-weeded treatment by about
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Table 4: Maize grain yield at the four experimental
sites (kg/ha) 1991
Abet Kurmin Biri| Mazuga Ganawuri| Mean
Treatment
1 1556.15b 1746.95 e 2391.558 ¢ 919.98c |1653.66
2 2377.90ab| 3566.90bc 4278.95 al 1133.00bc|2839.19
3 2483.40ab| 2845.08 4 2949.70ba| 1348.00bc|2466.55
4 2771.40ab| 3771.98abc| 3694.35ab| 1970.83bc|3052.14
5 2961.28a 4023.38abec| 3573.98ab| 2345.23ab|3225.97
6 2863 .05a 4277.15 a 3660.55ab| 1981.28ab|3195.51
0 1976.80ab| 4086.10abc| 3966.55a |1465.85abc|2873.83
8 2589.28ab| 3517.70cd 2497.63c [1812.13abc|2604.19
9 2654 .43ab| 4232.60ab 3092.98bc|2037.20ab |3004.30
L.S.D.
(0.05) 1293.24 675.26 776.53 908.48
TREATMENTS
1. No weeding
2. 1 x H/H < 30 DAP
3. 1 x H/H > 30 DAP
4. 2 x H/H
5. 2 x H/H LS
6. 2 x H/H LS at 2nd
7. 1 x B/H < 30 DAP
8. 1 x B/H > 30 DAP
9. 2 x B/H
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4% (2863.11kg/ha vs 2771.4Kg/ha). Weeding only once with the hand
hoe within the second 30 days after planting produced
comparable grain yield to weeding twice cleanly at P<0.05. This
also out yielded weeding only once within the first 30 days of
planting in actual terms (Table 4 and Appendix 3a).
4.4.2 The Kurmin Biri Site

At Kurmin Biri, not weeding at all depressed the yield of the
maize grain by about 54% (1747kg/ha vs 3772kg/ha). Here also two
successive selective weedings with the hand hoe, sparing
Stylosanthes at all instances out yielded twice cleanly hand hoed
plots. At Kurmin Biri however, weeding within the first 30 days
after planting with the hand hoe produced maize grain yield which
were statistically similar to twice clean weeding at P<0.05 and out
yield those weeded once only in the second thirty days after
planting., Treatments instituted with the big hoe in this site out
yielded their hand hoed equivalents (Table 4, Appendix 3b and
Fig.2).

4.4.3 The Mazuga Site

The unweeded treatment at Mazuga depressed the yield of
maize grain by about 35.3% (2391.55kg/ha vs 3694.43kg/ha). The
highest yields of grain in this location were attained by weeding
once only within the first 30 days (4279.0kg/ha) with the hand hoe
and (3966.6kg/ha) with the big hoe. Weeding at two successive
times and sparing Stylosanthes in the second instance produced
3660.6kg/ha grains which was statistically similar to two

successive selective weeding, sparing the legume each time
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3674.0kg/ha. Both these treatments’ yields were similar
statistically with two successive clean weeding at P<0.05 (Table 4

Appendix 3c and Fig.2).
4.4.4 The Ganawari Site

At Ganawuri, the unweeded treatment yielded the lowest maize
grain of 920.0kg/ha. The highest grain yield was attained with
twice successive and selectively hand hoed treatment sparing the
legume each time (2345.2kg/ha). Here, like at Abet, weeding only
once within the second 30 days after planting produced grain
comparable to two successive clean weeding at P<0.05 (Table 4
Appendix 3d and Fig.2).

4.5 Post Harvest Floristic Survey
4.5.1 t Site

After removal of the maize in November of 1991; a floristic
survey conducted on the treatment plots revealed that Oldenlandia
herbaceae was most dominant at 47 plants/m’, Borreria verticellata
14 plants/m’ and Stylosanthes guianensis cv. Cook, 7 plants/m’.
Individually less important species grouped into ‘other grasses’

had 50 plants/m’ while ‘other forbs’ had 69 plants/m’ (Table 5a).

4.5.2 The Kurmin Biri Site

At Kurmin Biri, the dominant species were Ageratum conyzoides
44 plants/6m’ Oldenlandia herbaceae 20 plants/m’
Borreria Verticellata 18 plants/m’ and Stylosanthes hamata cv verano
10 plants/m’. Here again ‘other forbs’ recorded a count of 70

plants/m’ while ‘other grasses’ had about 12 plants/m’ (Table 5b).
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4.5.3 The Mazuga Site
The herbaceous flora was dominated by the following
A. conyzoides, 37 plants/m’, Hyptis suaveolens, 11 plants/m’ Leucas
martinensis, 7 plants/m’ and S. hamata cv. verano, 6 plants/m’.
Other forbs recorded 39 plants/m’ and other grasses had 18 plants/m’
(Table 5¢).
4.5.4 The Ganawuri Site
At Ganawuri the dominant herbaceous flora was made of
Oldenlandia herbaceae 32 plants/m’, Mitracarpus
scaba, 26 plants/m’, B. verticellata, 22 plants/m’
and S. guianensis cv. Cook, 8 plants/m’. The densities of ‘other
forbs’ and ‘other grasses’ were 40 and 31 plants/m’ respectively

(Table 5d). In all four sites grasses failed to make individual

recognition at immediate post harvest.

4.6 Post Maize Harvest Herbage Dry Matter Yield (November 1991)
4,6,1 The Abet Site
At immediate post maize grain harvest in November, 1991, the
dry matter yield of the weed flora at Abet had a mean of
2355.7kg/ha. Among treatments, the one that was weeded cleanly two
successive times with the big hoe had the lowest herbage of about
1230.7kg/ha while the unweeded treatment produced the highest
herbage dry matter yield of 4077.0Kkg/ha. When the herbage dry
matter yield is partitioned into stylo, grass and forbs, their
percentage contributions are 15.3, 37.0 and 48.0 respectively.

Among individual treatments, the legume contribution to the total
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dry matter in the treatment which was weeded twice successively
with the hand hoe and Stylosanthes sp.spared at all the instances
was 41% (Table 6a and Appendix 4a).
4.6.2 The Kurmin Biri Site

At Kurmin Biri, the mean herbaceous dry matter yield was
3259,5kg/ha. The unweeded plot again accounted for the highest dry
matter among treatments at 6752.0kg/ha. The least dry matter of
1949,0kg/ha was attained at the two times successive clean weeding
with the big hoe. Verano proportion of the dry matter of
individual treatments was highest at the treatment that spared the
legume at all two weeding instances, accounting for about 61.3% of
the total herbage yield of that treatment. When however the mean
total herbage yield of this location is partitioned into stylo,
grass and forbs, their respective percentage contributions are
16.3, 11.4 and 72.6 (Table 6b and Appendix 4b).

4.6.3 az ite

The mean herbaceous dry matter yield at Mazuga was
5211.0kg/ha, with the unweeded treatment producing the highest
yield of 8693.0kg Dm/ha. The two times cleanly hand-hoed treatment
gave the lowest dry matter at 331.0kg/ha. The mean total herbaceous
dry matter yield of this location was made of 12.6% Stylosanthes,
7.7% grass and 81.0% forbs. At individual treatment levels the
highest legume dry matter was attained at the twice successive
selectively hand hoed treatment where it contributed 51.7% of the

total herbage dry matter (Table 6c and Appendix 4c).

55



Table 6a: Post harvest herbage yield in the treatment
plots at Abet (D.M kg/ha) November 1991
I
Treatment |cook Grass Forbs Total % cook % grass % Forbs
stylo stylo
1 375.0 |2514.0 |1188.0 |4077.0 9.2 61l.7 29.1
2 268.0 (1234.0 (1789.0 (3291.0 8.1 37.5 54.6
3 191.1 |11589.0 |1300.9 |2691.0 Tl 44.6 48.3
4 92.61| 943.3 |1020.1 |2058.0 4.5 45,8 49.7
5 1186.4| 325.0 |1379.0 |2890.4| 41.1 11.2 47.7
6 330.0 287.0 783.0 ]1400.0] 23.6 20.5 55.9
7 245.0| 357.0 900.4 |1502.4( 16.3 23.8 59.9
8 258.0 467.0 |[1336.0 |2061.0| 12.5 22.7 64.8
9 152.4 807.0 271.3 (1230.7( 12.4 65.6 22.0
Mean 344.3 903:7 |1107:5 |2355.71 15.3 37.0 48.0

TREATMENTS

1. No weeding

2. 1 x H/H < 30 DAP

3. 1 x H/H > 30 DAP

4. 2 X B/H

5. 2 x H/H LS

6. 2 x H/H LS at 2nd

7. 1 x B/H < 30 DAP

8. 1 x B/H > 30 DAP

9. 2 x B/H




Table 6b: Post harvest herbage yield in the treatment
plots at Kurmin Biri

Treatment verano Grass Forbs Total % % %

stylo verano dgrass Forbs
stylo

1 1013.0 3229.0 |2510.0 6752.0 15.0 47.8 ([(37.2
2 250.0 281.0 |[1904.0 2435.0 10.3 11.5 |78.2
3 156.0 276.0 [(2770.0 3202.0 5.0 8.6 |86.5
4 174.0 167.0 [1795.0 2136.0 8.0 7.8 |84.0
o 2204.0 60.0 |132%.0 3593.0 6l.3 1.7 13%7.0
6 339.0 183.0 (1836.0 2338.0 14.5 7.8 |78.5
4 282.1 370.0 (3261.0 3913.1 7.4 9.5 |83.3
8 233.0 236.0 [2548.0 3017.0 = g 7.8 |84.5
9 303.0 bt 1646.0 1949.0 15.6 - 84.5
Mean Bal):5 533.5 |2177.7 3259.5 16.3 11.4 |72.6




Table 6c: Post harvest herbage yield in the treatment

plots at Mazuga (D.M. kg/ha) 1991
Treatment verano Grass Forbs Total % 3 %
stylo verano drass Forbs

stylo

1 517.0 2326.0 |5850.0 8693.0 6.0 39.8 |67.3
2 446.0 544.0 |3295.0 4285.0 10.4 12.7 |76.9
K] 164.0 143.0 |4085.1 4392.1 3.7 3.3 |93.0
4 27.0 30.0 (3274.0 3331.0 0.8 0.9 (98.3
5 3514.0 131.0 (31%3.0 6798.0 51.7 1.9 |46.4
6 1147.0 155.0 (3670.0 4972.0 23.1 3.1 (73.8
7 329.0 314.0 |5072.0 5715.0 5.8 5.5 [88.8
8 296.0 26.6 [4198.0 4590.0 6.5 2.1 }91.5
9 284.0 -~ 3839.0 4123.0 6.9 o 93.1
Mean 747.1 415.4 |4048.4 5211.0 12.7 7.7 |81.0Q
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4.6.4 The Canawuri Site

The mean herbaceocus dry matter yield was 4389.2kg/ha. Out of
this, 11.8% was stylo, 22.4% grass and 65.8% forbs. At individual
treatment levels, the unweeded treatment gave the highest dry
matter yield of 8627.0kg/ha while two successive clean weeding with
the big hoe produced the lowest yield at 2584.0Kkg/ha. The legume
- proportion of individual treatments was again highest in the twice
selectively weeded treatment accounting for 27.4% of the total
herbage dry matter (Table 6d and Appendix 4d). A graphical
representation of the immediate after grain harvest herbage dry
matter is given for all sites in figure 3.

4.7 Floristic Survey in _the_ Second Year after Sowing

At the end of the growing season, November, 1992, two years
after maize was sown at these four experimental sites, a floristic
survey of the treatments plots were recorded for the Abet and
Kurmin 8iri sites only. At Abet the herbaceous flora was dominated
by Setaria anceps with a count of 14 plants/m?, while Stylosanthes
guianensis cv, <Cook, Borreria verticellata and Chaemocrista
rotundifolia had 12.7 six and four plants/m? respectively. The
‘other grasses’ and ‘other forbs’ recorded 12 and 22 plants/m’
respectively (Table B9a}.

At Kurmin Biri, the herbacecus flora was dominated by
Stylosanthes hamata cv. verano with 25 plants/m?, Borreria verti-
cellata 15 plants/m?, Ageratum conyzoides, 9 plants/m’ and Paspalum
orbicularea, 7 plants/m’. /Cther grass’ had a mean of 19 plants/m?

while ‘other forbs’ recorded 39 plants/m’ (Table 9b).

59



Table 6d: Post harvest herbage yield in the treatment
plots at Ganawuri (D.M kg/ha) 1991

Treatment | cook Grass Forbs Total % cook % grass % Forbs
stylo stylo
1 709.0 |6010.0 [(1908.0 |8627.0 8.2 69.7 22.1
2 432.0 |1566.0 |3366.0 |5364.0 8.1 29,2 62.8
4 256.0 772.3 |3006.0 |4034.3 6.4 19.1 75.1
4 252:1 384.,0 |2783.2 |3419.3 7.4 11,2 81.4
5 1072.0( 289.4 [2551.4 (3912.8]| 27.4 7.4 65.2
6 874.0 396.0 12658.0 13928.0] 22.3 10.1 67.7
; 300.0 [1167.0 |2695.0 [4163.0 7.2 28.0 64.7
8 304.3 482.0 [2666.0 |3452.3 8.8 14.0 77.2
9 273:.6 332.2 [1978.2 |2584.0| 10.6 12.9 7646
Mean 497.0 |1266.5 |2623.5 |43892.2| 11.8 22.4 65.8

(S10]
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DAP = Days after planting
L = Leave

H/H = Hand hoe
2ND = Becond weeding

B/H = Big hoe

01

Weed control methods

8 =2 HH LSTYLO 2ND
7 = 1 B/H <3C DAP
8=1B/H> 30 DAP

1 = NO WEEDING
2 = 1 HH < 30 DAP
o= 2 B/H

3= 1HH > 30 DAP

4=2HH
& = 2 HH LETYLO

Fig 3 Herbage Biomass Immediately after Grain Harvest (Nov. 1991)
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4.8 Herbaceous Dry Matter Yield at the end of the Second

Year After Sowing, November 1992

At the end of the second year after sowing, the herbage dry
matter at the experimental site at Abet had a mean of 4183.0kg/ha.
Among the treatment plots, weeding only once within the first 30
days after planting produced the highest dry matter 6446.0Kkg/ha.
The least herbage yield was attained at the treatment hand hoed at
twoe successive times, once in the first 30 days of planting cleanly
and selectively in the second 30 days after planting sparing the
legume at this instance. This yielded 2242.6kg/ha dry matter.
When the mean total herbage yield is partitioned into stylo, grass
and forbs, their corresponding percentages are 40.0, 49.0 and 11.0
respectively (Table 10a and Appendix 5al). A graphical
representation of the dry matter yield in 1992 is given in fig.4.

At individual treatment level, the Cook proportion of the
twice successively and selectively hand hoed treatment sparing the
legume at all instances had higher percentage Stylosanthes dry
matter proportion at 62.0% of the total herbage dry matter yield.
This was followed by the treatment that was hand hoed only once in
the first 30 days of planting. This even produced the highest cook
stylo dry matter in actual terms (Appendix 5aii) see figure 5.

At Kurmin Biri, the herbage dry matter had a mean of
3132.4kg/ha. Among treatment plots the unweeded treatment produced
the highest dry matter at 4073.5kg/ha, while the twice cleanly
weeded treatments with the big hoe produced the least at

2584.0kg/ha. Statistical analysis however showed the dry matter
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yield from all treatment in this location to be even at P<0.05.
The mean total herbage dry matter is shown to be 32.3% Stylosanthes
hamata cv. verano, 46.0% grass and 22.0% forbs (Table 10b and
Appendix 5bi). A graphical representation of the total dry matter
yield at Kurmin Biri is given in figure 4. The twice selectively
hand hoed treatment that spared the legume consecutively yielded
the highest Stylosanthes hamata dry matter, contributing 52.2%

total herbage dry matter yield (Appendix 5bii). See figure 5.
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DISCUSSION AND CONCLUSIONS
A | i eqi ora S

There appeared to be no relationship between the dominant
herbaceous species prior to cropping and, those under the
instituted treatment regimes. The population changes within the two
species of Stylosanthes have however been most interesting.

The Cook Stylo density at Abet increased after the first and
second weeding operations, the decline in the density of Cook stylo
at Ganawuri with weeding follows a similar trend shown by Verano
stylo at Kurmin Biri and Mazuga. When stylo stands are deliberately
spared during weeding, their populations tended to increase
markedly at all sites.

Weeding reduced grass population but increased that of other
forbs. This situation agrees with an earlier position of Dawelbeit
and Azhari (1992), who found that grass density tends to be far
more reduced than forbs which even appear stimulated with weeding.
This may be explained by the differences in periodicity of grass
weeds and broad leafed weeds. Grass weeds have been reported to
have closer spaced flushes of germination than the broad leaf weeds
(Deat et. al. 1980). The grasses are therefore more likely to be
present at the time of weeding and therefore more likely to be
removed by either of the weeding practices than the forbs. The
dominant position of forbs after cropping may therefore be
expected. Stylosanthes species density on the average was low after
crop harvest, consistent with the density situation during the crop

phase. As may be expected, treatments weeded with a view to
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preserving Stylosanthes generally had higher legume density than
the others, but the increase in population was not significant
statistically. Cropping and weeding tended to alter the floristic
composition in the legume pasture as well as reduce the herbaceous
plant density in line with an earlier finding by Coffmann and Frank
(1992).

Generally, the mean total plant density decreased after
cropping compared with that before cropping. However, some
individual grass and other herbaceous species became more prominent
in the second year, after cropping. These were Setaria anceps,
Borreria verticellata, and Chaemocrista rotundifolia at Abet and
Paspalum orbiculare, Ageratum conyzolides and B. verticellata at
Kurmin Biri. This observation would tend to suggest that these
species were more adapted to the soil conditions that followed the
cropping.

5.2 Effect of treatment regimes on the herbage biomass

Herbage yield seemed to relate directly to the successional
pattern of the species in the legume pastures at all sites. The
precropping dry matter sampling was taken at a time (July) when the
herbs were still in their seedling and early growth stages.
Consequently, the greater density of the various plant species did
not reflect in their biomass production prior to cropping which was
lower than that at immediate post harvest sampling.

There was a clear dominance in the grass proportion of the
mean total herbage biomass prior to cropping. This is to be

expected from a three year-old legume pasture, as at this stage the
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legume would have accumulated much nitrogen in the soil fron
atmospheric N-fixation becoming detrimental to it’s growth as
reported by Ingawa et. al. 1988. These findings have earlier been
reported for Stylo pastures at Kurmin Biri and Abet by Tarawali et.
al (1987).

Immedjiately after crop harvest in November, 1991, however,
S. guianensis cv, Cook dropped in overall percentage component of
the dry matter yield from 20% and 14% at Abet and Ganawuri before
cropping to about 15% and 12% immediately after crop harvest for
the respective areas. S§. hamata cv. Verano, on the other hand
improved at Kurmin Biri from 14% before cropping to 16% immediately
after crop removal and at Muzuga from 4% before cropping to 14%
immediately after. Generally, the proporticn of legume across all
treatments in the total dry matter yield in the pastures increase
with eropping in all sites. This may therefore have confirmed the
fact that cropping is a good strategy for restoring high legume
content in a deteriorating Stylosanthes pasture.

The proportion of grass in the total herbage biomass dropped
after crop harvest in 1991 but that of forbs increased. This trend
reflects the pattern of succession consequent upon cropping and
weeding as witnessed.

In the second year after crepping, both Cook stylo and Verano
stylo increased markedly in their densities and biomass. The twice
consecutively and selectively hand-hoed plots produced herbage dry
matter whose legume component compared to the desired level of over

40% recognised by Otsyina et. al. (1987). Stylosanthes reached 62%
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of mean total dry matter in the preservative treatment at Abet and
52% at Kurmin Biri.

Since the grass proportion of the unweeded plots remained
highest in November, 1991, and in the second year after sowing, and
the more frequently weeded plots still had a high proportion of
forbs in the second year after sowing, it is obvious that a
deliberate attempt to maintain stylo in the pasture at weeding to
keep it at an acceptable proportion is necessary.

Weeding once only was observed to also produce a favourable
ratio between grass and lequme in the second year after sowing.
This treatment has an added advantage of using less labour than
other treatments.

5.3 Effect of weeding regimes on Maize Grain Yield

The grain yield response of the maize could be grouped into

two general patterns in the four experimental sites. At Abet and
Ganawuri, where there was an observed slow regrowth of weeds after
ridging, the maize crop was evidently not disturbed at the early
stages of its growth but weeding became necessary in the second
thirty days when weed density was observedly high and interference
eminent. This is confirmed by the 14% and 10% drops in yields from
weeding within the first or second thirty days respectively at
Abet. This yield response agrees with findings by Staniforth
(1957), and Anderson and Jones (1958), who asserted that 7 to 10
days before tasselling were most crucial for weed control in maize.

The other pattern of maize yield response was peculiar to

Kurmin Biri and Mazuga. Weed regrowth in these sites was fast, so
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it was more pertinent to suppress the weeds in the first 30 days
after planting. Maize grains resulting from this treatment were
indeed, similar to two times consecutive weeding (P < 0.05). In
fact weeding once only in the second thirty days at Mazuga produced
grains that were not significantly higher than that from the
unweeded treatment (P<0.05).

A clear phenomenon in all these sites is that a single weeding
at the right time could produce optimal yield, which complements
earlier conclusions by Singh and Yadav (1989), and Rao et. al.
(1989), of the specificity of weed check and hence the needlessness
of clear weeding.

At Kurmin Biri, weeding with a big hoe was observed to produce
higher grain yields. This was probably due to the weeding actions
of the big hoe, which amounts to sub-soiling. Improved absorptive
root and nutrient contact could have been enhanced resulting in
better nutrient utilisations hence the yield advantage. Infact,
this reason was advanced by Adeoye and Mohammed-Saleem (1990), who
found that due to the clay nature of the soils at Kurmin Biri,
better nutrient absorption is enhanced with sub soiling.

The differences in the resilience of the weeds after ridging
in the sites within the same broad ecological zone and the critical
periods within which weeds had to be suppressed to avoid lethal
damages to maize tended to suggest that the weed-crop interaction
in this study was dependent on weed density. This was the
contention of Dawson (1965), who opined that in a density dependent

weed crop interaction, the severity of the effect could also be
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judged by the rigour of growth of the weeds. In addition,
micro-ecological differences within this zone may have also been
responsible for this varied responses as suggested by Foncho
(1986) .

A common feature in all sites is that, where weeding was done
and Stylosanthes spared, higher grain yields resulted which even
surpassed cleanly weeded plots. The reason may have been that the
legume transferred nitrogen directly to the maize plants or acted
as a live mulch, controlling the probability of erosion-induced
productivity losses (Siebert and Scott 1990). The fact that the
spared legume stands did not depress grain yield suggests that even
at the critical periods in crop life cycles, they could withstand
some amount of weed infestation, as Stylosanthes may be regarded
technically as weed in this situation. Similar findings have been
reported by Lee and Moody (1987), on rice/Eclipta prostrata
interactions. This may also have informed the suggestion by
Aken’Ova and Atta-Krah (1986) that clean weeding is not necessary
once a crop has attained biological dominance over a weed. Clean
weeding may actually have been deleterious in some of the sites due
possibly to erosion induced productivity losses or even excesses of
temperature, explaining why weeding two times successively yielded
less grain than weeding only once within the first thirty days at
Mazuga. Lombin (1989), and Adeoye (1990) have attributed similar
decrease in yield to moisture and temperature stresses which occur

at intermittent dry spells during rainy seasons.
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5.4 Grain vield and potential feorage a sustainable assessment

Under an agropastoralist production system, both grain and
forage are important. It is clear that since cropping improved
Stylosanthes spp. position, in the pastures, the legume-based
cropping scheme is important as a management strategy for the
pastures. Aside from the management aspect, this practice aims at
integrating crop and livestock husbandry, as such, trade off and
balances have to be determined in other to ensure sustainability on
the venture.

Results available from this study clearly show that some
amount of forage is produced from every treatment despite the
amount of weeding regime it entails. When this is considered,
bearing in mind the waize grain yield possible from the same
treatment, certain observations can be made., Not weeding at all may
have the greatest forage potential, in terms of dry matter yield,
this treatment however does not compromise well with maize grain
yield. At Abet and Ganawuri, weeding only once in the first 30 days
after planting also held great promise for high potential forage
but again the poor yield of maize grain did not appear to justify
the benefits of high forage yield. However only economic analysis
which was not undertaken in this study can ascertain the validity
of this statement. A better compromise could apparently therefore
be sought from weeding only once in the second 30 days after
planting. At Kurmin Biri and Mazuga, a good compromise is presented
by weeding only once in the first 30 days after sowing. Grain yield

from these treatments are comparable to cleanly weeded plots and
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were even higher at the Mazuga site. Where one has to weed twice,
it will be better to weed selectively and spare Stylosanthes
stands. This is beneficial in terms of both grain and the forage
yields, and ensures sustainability in production. In the longer
term, the cleanly weeded treatments that produce very low herbage
yield may cause some degradation (Price 1990; Turner et al. 1990,
and Anon. 1992).
5.5 c i e s for f e ese

The study has shown that cropping a deteriorating 3 to 4 year
old legume Stylosanthes spp. pasture rejuvenates the pasture as
dominance of the legume was reestablished two years after cropping.
Frequent weeding had reduced grass density and total herbage yield.
Frequent weeding may therefore not be necessary as the forbs that
would dominate as a result of this practice may not complement the
legume in ruminant diet.

Oon the strength of this study, it can be said that density
dependent weed/maize interactions has a critical phase during which
deleterious consequences could result. This was shown to depend on
the rigour of the weed regrowth after ridging as had been stated by
Ross (1969). Weeding once therefore at this critical time is as
effective as weeding twice consecutively and 1is even better
considering the implications for vegetation (herbage) and soil
conservation (Schaffer 1980). From the present study also there are
indications that selective weeding has the potential of enhancing
sustainability on the forage legume cropping scheme, as the climax

community that resulted two years after cropping certainly shows.
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There is need to investigate the observed grain yield
advantage of the big hoe over the small hoe in some sites. While
this could be explained by subsciling hence increasing infiltration
of the soil by water, enhancing mineral absorption in more silty
clay environments, the long-term effect of this tillage practice
needs to be examined with regards to soil degradation. It is also
desirable to lock into the possibility of once selective weeding
with a view to improving the successional pattern of the herbage
within the fodder bank. This may hopefully create a better balance
between the legume and grass. And as weeding freguencies related
soil degradation and yield reduction factors are indicted in this
study, this practice may prove to be better apart from being cost

effective due to the reduced labor involved.
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LIST OF APPENDICES
1 Herbaceous flora population prior to cropping.
Appendix l.lai: Stylosanthes Species population
prior to cropping at Abet

(plants/m’) (1991)

Blocks Mean
Treatments
i 1 2 3 4 X

1 10 8 14 8 10.0

2 6 10 6 7 T3

3 4 9 48 6 16.8

4 13 4 6 4 6.8

5 14 Lo 4 4 5.8

6 6 7 4 8 6.3

7 4 12 8 7 7.8

8 4 8 4 7 7.8

9 4 6 0 8 4.5

X T e R 7.7 10.4| 6.6

ANOVA

Source DF S5 MS F
Block 3 78.77 2622 0.45 NS
Treatment 8 526.72 65.84 1.15 NS
Residual 24 1377.25 5739 -
Potal 35 1982.97
CF (GT)? = (287)°

- —_——— = 2288.03

29



n 36
Total SS = V. + V,/....V,’ - CF.
=10 + 6°.......8 = 4271.00 - 2288.03
= 1982.,97
Blocks = (ZBlk1)? + (EBlk2)’....(ZB1lk4)? - CF
""""" No. of treatment
= 65’ + 697 + 94° + 59’
--------- cmmmmmmmeecmmeeee~= - CF
9

2367.00 - 2288.03
78.97

o

Treatment ss = (£ Trtl)? + (T Trt2)’....(ZTrt9)?

No.4 blocks

= (40)° + (29)? ....(18)" - 2288.03

= b26.75

Residual ss = Total ss - (Blocks + treatment ss)

1l

1982.97 - 605.75

= 1377.25
Treatments
1 = No weeding (control)
2 = 1 x H/H <30DAP
3 = 1 X H/H >30DAP
4 = 2 X H/H
$ = 2 X H/H L.S.
6 = 2 X H/H L.S. at 2nd

7 = 1 x B/H <30DAP

8 = 1 X B/H >30DAP
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9 = 2 X B/H DAP = Days afer planting

Appendix 1.1bi: Stylosanthes Species population
prior to cropping at Kurmin Biri
(plants/m?) (1991)

Blocks Mean
Treatments
1 2 3 4 X
1 162 9 32 11 53+5
2 86 17 18 17 34.5
3 26 37 21 20 26.0
4 30 12 8 21 17.8
5 32 52 44 69 49.3
6 38 21 120 41 55.0
7 41 8 4 14 16.8
8 24 o B ¢ 24 23 20,8
9 8 12 8 15 110
X 49.67]19.89(31.11| 25.0
ANOVA
Source DF SS MS F
Block 3 6360.97 2120.32 2.39 NS
Treatment 8 11223.50 1402.94 1.59 NS
Residual 24 21240.28 - -
Total 35 38824.75

F ratio not significant for both blocks and treatments
at P(0.05).

#
”
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Appendix 1.1ci:

(plants/m?) (1991)

Stylosanthes
prior to cropping at Mazuga

Blocks Mean
Treatments
1 2 3 4 X
1 10 9 12 15 11.5
2 0 22 25 21 17.0
3 33 38 13 15 24.8
4 13 35 18 12 19.5
5 38 43 22 6 27.3
6 36 i3 80 33 45.5
7 6 23 24 28 20.3
8 12 17 67 23 29.8
9 20 28 40 38 31.5
X 18.8 |27.6 [32.4 21.2
ANOVA
Source DF S8 Ms
Block 3 1188.22 396.10
Treatment 8 3155.22 394 .4
Residual 24 4934.78 205.62
Total 35 9278.22

102

Species population

F

1.93 NS

1.92 NS



Species population

at Ganawuri

Appendix }.1di: Stylosgnthes
prior to cropping
(plants/m’) (1991)
Blocks Mean
Treatments
1 2 3 4 X
1 10 44 8 0 155
2 6 5 5 30 11.5
3 14 12 6 16 i [ 5
4 20 12 19 9 15.0
5 32 8 13 16 18.8
6 13 8 9 9 9.8
7 16 4 19 10 12.3
8 20 9 26 32 16.8
9 15 8 7 4 8+5
X 16.2 12.2) 13.1| 11.8
A NOVA
Source DF SS MS
Block 3 1188.22 396.10
Treatment 8 3155.22 394.4
Residual 24 4934.78 205.62
Total 35 9278.22
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1.92 NS



Appendix 1.2aii: Grass population prior to cropping
at Abet (plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X

1 68 99 147 88 99.0

2 78 51 56 55 60.0

3 62 42 30 28 40.5

4 11 {127 76 71 91.3

& 36 60 49 62 5.8

6 44 70 69 37 55,0

7 80 68 72 48 67.0

8 109 60 70 63 75.6

9 73 80 47 67 66.8

X 71.2 |73.0 |[68.4 57.0

A NOVA

Source DF 55 MS F
Block 3 1396.97 465.66 1.20 NS
Treatment 8 11242.50 1405.31 3.64*
Residual 24 9259.28 385.80
Total 35 21898.75
LSD (0.05) = 36.91

104



Treatment

Treatments

1

No weeding (control)

1

1

X

X

H/H
H/H
H/H
H/H
H/H
B/H
B/H

B/H

<30 DAP

>30 DAP

L.s.

L.S.

<30 DAP

>30 DAP

60.0

91,3

51.8

55.0

75D

66.8

at 2ND

after planting

105

Rank

bed

ab
cd
bcd
abcd
abcd

abcd



Appendix 1.2bii: Grass population prior to cropping
at Kurmi Biri (plants/m?) 1991

Blocks Mean
Treatments
1 2 3 4 X

1 52 48 51 47 49.5

2 T 230 208 147 |164.5

3 131 94 108 157 |122.5

4 49 60 48 51 52.0

5 39 128 146 40 88.3

6 143 118 197 49 |1126.8

7 103 237 208 147 |173.8

8 138 74 105 110 [106.8

9 116 93 95 80 96.0

Mean X 93,8 |120.2]129.6| 92.0
ANOVA

Source DF S8 MS F
Block 3 9622.97 3207.41 1.8 NS
Treatment 8 60655.56 7581.15 4.8%
Residual 24 42243.77 1760.,16
Total 35 112521.58
LSD (0.05) = 77.51
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Treatment

1

2

3

4

0

6

7

8

9
Treatments
1 =

2

No weeding (control)

49.5

l164.5

122.5

889

88.3

126.8

172.8

106.8

96.0

1 x H/H <30 DAP

X

2

X

X

H/H
H/H
H/H
H/H
B/H
B/H

B/H

>30 DAP
L.s.
L.s. at 2ND

<30 DAP

>30 DAP

after planting

Rank

ab
abcd
cd
bed

abc

abcd

abcd
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Appendix 1l.2cii: Grass population prior to cropping
at Mazuga (plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X

1 159 168 160 156 |160.8

2 112 83 148 186 [ 112.5

3 235 214 160 133 |185.5

4 225 223 170 172 |187:9

5 104 146 129 130 127.3

6 162 160 162 147 |157.6

7 112 103 145 105 [116.3

8 152 149 148 152 |150.3

9 118 150 136 147 |150.3

Mean X 158.8/155.1|150.9|138.7
A NOVA

Source DF S8 MS F
Block 3 20642.98 688.33 1.33 NS
Treatment 8 27069.06 3383.63 6.54%
Residual 24 12416.27 517.35
Total 35 41550.31
LSD (0.05) = 42.13
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Treatment

1

2

3

4

5

6

7

8

9
Treatments
1 =
2 = 1x
3 = 1 x
4 = 2 x
5 = 2 x
6 = 2 x
7 = 1Xx
8 = 1 x
9 = 2 X
DAP = Day

H/H
H/H
H/H
H/H
H/H
B/H
B/H

B/H

X Rank
160.8 a
112.3 b
185.5 a
197.6 a
12753 b
157.6 ab
116.3 b
150.,.3 b
150.3 b

No weeding (control)

<30 DAP

>30 DAP

L.S.
L.S. at 2ND
<30 DAP

>30 DAP

after planting

109



Appendix 1.2dii: Grass population prior to cropping
at Ganawuri (plants/m?) 1991

Blocks Mean
Treatments
1 2 3 4 X

1 70 69 133 141 |103.4

2 128 140 156 126 |137.5

3 S0 77 94 87 87.0

4 a7 92 110 a7 99.0

5 77 69 135 140 |105.3

6 g0 77 24 60 80.4

7 149 70 77 102 29.5

8 97 96 110 97 |1100.0

9 21 91 83 88 88.3

Mean X 94.3 86.8110.2)104.2
ANOCYVA

Source DF 88 MS F
Block ' 3 2918.89 972.96  2.67%*
Treatment 8 8966.56 1120.82 3.08%
Residual 24 8736.11 364.00
Total 35 20621.56
LSD for Blocks at P(0.05) = 23.55
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Block X Rank

1 94.3 b
2 86.8 b
3 110.2 a
4 104.2 b

L. S. D. for treatments at P(0.05) = 35.34

Treatment X Rank
1 103.4 ab
2 1375 a
3 87.0 b
4 99.0 b
5 105.3 a
6 80.4 b
7 89.5 b
8 100.0 b
9 88.3 b
Treatments
1 = No weeding (control)
2 = 1 x H/H <30 DAP
3 = 1 x H/H >30 DAP
4 = 2 x H/H
5 = 2 x H/H L.S.
6 = 2 x H/H L.S. at 2ND
7 = 1 x B/H <30 DAP
8 = 1 x B/H >30 DAP
9 = 2 x B/H DAP = Day after planting
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Appendix 1.3aiii: Grass population prior to cropping
at Abet (plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X
1 109 82 83 80 89.8
2 78 88 80 105 87.8
3 130 134 23 52 |102,3
4 110 92 100 83 96.3
5 91 130 68 136 |106.3
6 80 72 56 71 69.8
7 200 140 136 123 |143.8
8 70 120 121 140 |112.3
9 172 93 134 91 |122.5
Mean (X) 115.6[105.7| 27.3| 97.9

ANOVA
Source DF 88 MS F
Block 3 1962.45 654.15 0.8 N.S
Treatment 8 16880.56  2110.07  2.83°
Residual 24 17910.55 746.27
Total 35 36753.56

LSD {0.05) Treatment = 50.6
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Treatment b Rank

1 89.8 ab
2 87.8 ab
3 102.3 ab
4 96.3 ab
5 1063 ab
6 69.3 b
¢ 149.8 a
8 112.0 ab
9 122.5 a
Treatments

1 No weeding (control)

2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP

4 = 2 x H/H

5 = 2 x H/H L.S.

6 = 2 X H/H L.S. at 2ND
7 = 1 x B/H <30 DAP

8 = 1 x B/H >30 DAP

9 = 2 x B/H

DAP = Day after planting
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Appendix 1.3biii: Grass population prior to cropping
at Kurmin Biri (plants/m®) 1991

Blocks Mean
Treatments
1 2 3 4 X

1 28 30 30 24 28.0

2 134 105 103 108 |112.5

3 36 67 86 81 67.5

4 72 54 33 97 64.0

5 94 78 88 67 81.8

] 77 84 83 82 81.5

7 106 100 104 116 |106.5

8 145 91 17¢ 188 148.5

9 81 46 50 77 63.5

Mean (X) 85.9| 72.8| 83.0| 93.3
ANODVA

Source DF S8 MS F
Block 3 1956.31 652.10 1.68 N.S
Treatment 8 38872.00 4854.00 12.49"
Residual 24 9339.44 388.94
Total 35 50162.75%
L.S.D for treatment = 23.55
(0.05)
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Treatment X Rank

1 28.0 d
2 112.5 ab
3 67.5 c
4 64.0 cd
8 81.8 be
6 81.5 bc
7 106.5 b
8 148.5 a
9 63.3 cd

Treatments

1 = ©No weeding (control)

2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP

4 = 2 x H/H

5 = 2 x H/H L.S.

6 = 2 x H/H L.S. at 2ND

7 = 1 x B/H <30 DAP

8 = 1 x B/H >30 DAP

9 = 2 x B/H

DAP = Day after planting
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Appendix 1.3ciii: Grass population prior to cropping
at Mazuga (plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X
1 192 165 163 160 |170.0
2 117 147 151 862 [319.2
3 168 230 251 162 (202.8
4 284 171 233 127 |208.8
o 213 293 180 199 |221.3
6 180 i 173 204 |182.0
7 401 745 b 5. 113 |382.8
8 223 286 210 304 ([255.8
9 152 138 225 79 [148.5
Mean (X)
ANOVA
Source DF 58 MS F
Block 3 16719.56 5573:19 0.21 N.S.
Treatment 8 182916.50 22864.56 0.86 N. S.
Residual 24 640971.94 26707.16
Total 38 840608.00
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Treatments

1 = No weeding (contrcl)
2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP

4 = 2 x H/H

5 = 2 x H/H L.S.

6 = 2 x H/H L.S. at 2ND
7 = 1 x B/H <30 DAP

8 = 1 x B/H >30 DAP

9 = 2 x B/H

DAP = Day after planting
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Appendix 1.3diii: Crass population prior to cropping
at Ganawuri (plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X
1 43 42 79 44 2.0
2 58 70 50 g0 67.0
3 60 51 B2 55 54.5
4 63 43 51 41 49.5
5 43 56 59 50 0.8
6 64 68 90 60 70.5
7 97 100 53 74 81.0
8 48 51 55 70 56.0
9 77 144 69 70 82.5
Mean (X) 61.4 | 66.1| 61.4| 61.5

ANOWVA
Source DF 8S MS F
Block 3 144.75 48.25 0.20 N.S,
Treatment 8 5399.56 674.95 2.787
Residual 24 5820.11 242.5
Total 35 11364.31
Treatments
1 = No weeding (control)
2 = 1 x H/H <30 DAP
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3 = 1x
4 = 2 x
5 = 2 x
6 = 2 x
7 = 1X
8 = 1x
9 = 2 X
DAP = Day

H/H >30 DAP

H/H

H/H L.S.

H/H L.S. at 2ND
B/H <30 DAP

B/H >30 DAP

B/H

after planting
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Appendix 2.1.lai: Posot first weeding Stylosanthes
species population at Abet (plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X
1 3 11 & 4 6
2 10 6 4 3 5.8
3 3 11 2 18 8.5
4 2 13 5 0 5.0
5 5 14 4 0 5.8
6 6 5 94 7 2.9
7 7 9 7 11 8.5
8 4 5 5 4 4.5
9 6 8 2 19 8.8
X 5.1 9.1 14.8 7.3
ANOVA
Source DF 8§ MS F
Block 3 461.42 153.81 0.59 N.S.
Treatment 8 1867.5 233.44 0.46
Residual 24 6497.83 270.74
Total 35 BB26.75%
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Treatments

1 = No weeding (control)
2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP

4 = 2 x H/H

5 = 2 x H/H L.S.

6 = 2 X H/H L.S. at 2ND
7 = 1 x B/H <30 DAP

8 = 1 x B/H >30 DAP

9 = 2 x B/H

2

DAP = Day after planting
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Appendix 2.1.1bi: Post first weeding Stylosanthes
Species population at Kurmin
Biri (plants/m’) 1991

Blocks Mean
Treatments
h § 2 3 4 X
1 45 9 8 6 S
2 24 A 5 5 9.5
3 9 5 1 1 4
4 10 3 9 7 T3
5 9 12 19 13 13.3
6 6 i 6 8 6.8
7 18 4 2 4 7
8 11 10 4 8 8.3
9 9 2 3 7 Dovid
X 15:17| 6.22|6.33 [6.56
A NOVA
Source DF 55 MS F
Block 3 583.86 194.62  4.24°
Treatment 8 532.89 66.61 1.46 N.S
Residual 24 1100.11 45.87
Total 35 2217.69

L.S.D. for Blocks = t,s X SEED 1 3

2.62 x 3.19 = 8.36
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Block )4 Rank

1 15.17 a
4 6.56 b
3 £+33 b
2 6.22 b

Treatments

1 = No weeding (control)

2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP
4 = 2 x H/H
5 = 2 x H/H L.S.

6 = 2 x H/H L.S. at 2ND

7 = 1 x B/H <30 DAP
8 = 1 x B/H >30 DAP
9 = 2 x B/H

DAP = Day after planting
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Appendix 2.1.ici: Post weeding Stylosanthes Species
Population at Mazuga (plants/m?) 1991

Blocks Mean
Treatments
1 2 3 4 X
1 3 3 5 8 4.8
2 1 2 9 7 4.8
3 1 7 6 5 4.8
4 14 5 1 10 7.5
5 6 11 11 8 2
6 0 2 4 4 2.5
K 2 2 2 7 3.3
8 3 8 5 7 4.8
9 4 8 6 24 1¢.5
X 3.4 5.3 5.2 8.7
ANOVA
Source DF 585 MS F
Block 3 115.64 38.55 2.44 N.S.
Treatment g 228 28.5 1.8 NH.S
Residual 24 379.11 15.80
Total 35 722.75
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Treatments

1 = No weeding (control)
2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP

4 = 2 x H/H

5 = 2 x H/H L.S.

6 = 2 x H/H L.S. at 2ND
7 = 1 x B/H <30 DAP

8 = 1 x B/H >30 DAP

9 = 2 x B/H

DAP = Day after planting
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Post first weeding Stylosanthes

Appendix 2.1.1di:
Species Population at Ganawuri (plants/m’)
Blocks Mean
Treatments
i | 2 3 " X
1 - 2 2 2 3.8
2 2 i 7 g 4.3
3 4 2 2 | 2.3
4 3 <] 10 5 5.8
i 3 4 12 3 5.5
6 3 6 8 4 5.3
Y 3 4 6 2 3.8
8 8 3 3 6 5
b 3 7 3 2 3.8
Mean (X) 4.22 4 5.89| 3.33
A NOVA
Source DF 58 Ms
Block 3 3L.87 18.62
Treatment 8 40.06 5.01
Residual 24 164.38 6.85
Total o ) 236,31
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Treatments

1 = No weeding (control)
2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP

4 = 2 x H/H

5 = 2 x H/H L.S.

6 = 2 x H/H L.S. at 2ND
7 = 1 x B/H <30 DAP

8 = 1 x B/H >30 DAP

9 = 2 x B/H

DAP = Day after planting
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weeding grass

F

0.87 N.S

1.22 N.S8

Appendix 2.1.2aii: Post  first
Population at Abet (plants/m?)1991
Blocks Mean
Treatments
1 2 3 4 X
1 56 57 38 84 58.8
2 63 83 64 72 71.8
3 158 78 78 51 91.3
4 97 151 64 62 3.5
5 146 72 204 76 {124.5
6 77 71 61 47 64.0
7 74 96 48 117 83.8
8 132 43 42 73 72.5
9 78 111 78 3Q 89.3
Mean (X) [98.4 | 79.1(75.2 |[74.7
A NOVA
Source DF S8 Ms
Block 3 3338.97 1112.99
Treatment 8 12520 1562.75
Residual 24 30651.78 1277.16
Total 35 4640245
128



Treatments

1 = No weeding (control)
2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP

4 = 2 x H/H

5 = 2 x H/H L.S.

6 = 2 x H/H L.S. at 2ND
7 = 1 x B/H <30 DAP

8 = 1 x B/H >30 DAP

9 = 2 x B/H

DAP = Day after planting
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Appendix 2.1.2bii: Post first weeding grass
Population at Kurmin Biri (plants/m%)

Blocks Mean
Treatments
1 2 3 4 X
1 117 15 46 €8 61.5
2 104 49 47 24 56.0
3 21 52 20 26 29.8
q 56 9 19 30 28.5
& 15 7 26 16 16.0
6 74 9 18 11 28.0
7 39 25 37 67 42 .0
a8 24 29 27 23 25.8
9 27 19 12 87 36.3
Mean (X) 53 23.78| 28 39.11
ANOVA
Source DF 88 MS
Block 3 4608.5 1536.18
Treatment 8 7002.,72 875.34
Residual 24 1384.72 577.07
Total 35
L.S.D. for Blocks 29.66

(PO.05)
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Block

Treatments

1

2

1

No weeding (control)

1

1

53.0

39.1

28.0

23.8

X H/H <30 DAP

X

X

H/H
H/H
H/H
H/H
B/H
B/H

B/H

>30 DAP

L.S.
L.S. at 2§D
<30 DAP

>30 DAP

after planting

Rank
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rass

F

0.47 N.S

Appendix 2.1.201%: Post first weeding
Population at Mazuga (plants/m°) 1991
Blocks Mean
Treatments
1 2 3 4 X

1 321 413 137 150 (266.3

2 214 204 107 729 (163.5

3 301 142 185 207 2088

4 13% 141 98 144 (129.5

5 112 122 210 54 (124.5

6 i56 106 138 221 [155.3

7 115 105 140 157 |129.5

8 164 149 130 287 [182.5

9 147 160 192 107 |(151.5

Mean (X) 18.5 [17135{14856(16622
ANOVA

Source DF 8s Ms
Block 3 6130.44 2643.48
Treatment 8 66636.22 8329.53
Residual 24 164409.56 4350.40
Total 35 177176.22
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Appendix 2.1.2dii: Post first weeding grass
Population at Ganawuri (plants/m?)
Blocks Mean
Treatments
1 2 3 4 X
1 187 234 188 231 [205
2 123 29 100 168 |122.56
K| 188 90 164 163 1151.3
4 150 83 105 93 |107.8
B 153 88 90 133 116
6 117 141 126 92 114
7 174 84 186 159 |150.8
8 164 125 107 133 |132.3
9 88 77 162 110 }[106.8
Mean (X) 14741)11344|13533114033
ANOVVA
Source DF Ss MS F
Block 3 5446.22 1165.4 1.67
Treatment 8 31372.14 3921.32 3.62
Residual 24 260224.53
Total 35 52890.89

L.S.D for Treatment = 61
P(0.05)
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Treatment

Treatments

1

X Rank

205 a
151.3 ab
150.8 ab
132.3 b
122.5 b
116 b
114 b
107.8 b
106.8 b

No weeding (control)

1

1

x

X

X

H/H <30 DAP

H/H >30 DAP

H/H

H/H L.S.

H/H L.S. at 2ND
B/H <30 DAP

B/H >30 DAP

B/H

after planting
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Appendix 2.1.3aiii: Post First weeding forbs
Population at Abet (plants/m°) 1991
Blocks Mean
Treatments
s § 2 3 4 X
1 23 27 41 48 34.8
2 16 46 67 63 48.0
3 142 14 46 38 60.0
4 26 36 42 41 36.3
5 i B 49 23 73 48.0
6 19 34 63 65 45.3
7 41 39 23 37 35.0
8 39 22 28 33 30.5
9 24 41 29 25 29.8
Mean (X) 38.6| 34.2| 43.6| 47.0
A NOVA
Source DF S8 MS F
Block 3 849 283 0.47 N.S
Treatment 8 3245 405.63 0.67 N.S
Residual 24 14531 605.46
Total 35 18625
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(0.05)
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Appendix 2.1.3biii: Post First weeding forbs
Population at Kurmin Biri(plants/m’)
Blocks Mean
Treatments
1 2 3 4 X
1 34 87 g3 76 95.0
2 183 56 12 197 [112.0
3 246 |109 66 115 (134.0
4 162 130 33 72 99.3
5 191 92 79 143 |126.3
6 203 (157 45 107 (128.0
7 187 | 156 81 64 |122.0
8 187 | 166 81 64 |122.0
9 94 95 93 81 ag.8
Mean (X) 174.1(120.0| 65.6{116.4
ANOVA
Source DF 88 MS F
Block 3 53109.64 17703.2 6.60"
Treatment 8 16822.72 2102.84 0.78 N.S
Residual 24 64342.58 2680.94
Total 35 134274.97
L.38.D for Block = 63.95

1991



Block X Rank

1 174511 a
2 120 ab
3 116.44 ab
4 65.56 b

Treatments

1 = No weeding (control)

2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP

4 = 2 X H/H

5 = 2 x H/H L.S.

6 = 2 X H/H L.S. at 2ND

7 = 1 x B/H <30 DAP

8 = 1 x B/H >30 DAP

9 = 2 x B/H

DAP = Day after planting
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Appendix 2.1.3cii: Post First weeding forbs
Population at Mazuga (plants/m?) 1991

Blocks Mean
Treatments
1 2 3 4 X
1 93 57 213 140 |125.8
2 184 |131 126 163 |151.0
3 79 (134 160 258 |182.8
4 172 |199 86 139 [(149.0
5 56 90 211 235 |148.0
6 35 |233 137 101 |126.5
7 149 (142 76 107 |118.5
8 333 117 112 222 |196.3
9 37 | 204 130 79 |112.5
Mean (X) 126.4(146.2|150.1(|160.4

ANOVA
Source DF =1 Ms F
Block 3 4013.75 1337.92 0.23 N.S
Treatment & 24766.14 3085.77 0.53 N,S
Residual 24 139232.44 5861.37
Total 35 168012.64
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Treatments

-
Il

2 = 1x
3 = 1«x
4 = 2 X
5 = 2 X
6 = 2 X
7 = 1X
8 = 1x
9 = 2 X
DAP = Day

No weeding (control)

H/H <30 DAP

H/H >30 DAP

H/H

H/H L.S.

H/H L.S. at 2ND
B/H <30 DAP

B/H >30 DAP

B/H

after planting

139



Appendix 2.1.3diii: Post First weeding forbs
Population at Ganawuri (plants/m’) 1991
Blocks Mean
Treatments
1 2 3 4 X
1 126 45 125 44 85.0
2 29 41 83 88 78.5
3 99 82 g1 120 98.0
4 124 |145 66 147 [120.5
o 142 61 136 87 |106.5
6 69 44 93 157 95.8
7 89 48 54 114 76.3
8 24 49 65 g 70.8
- 104 75 85 203 91.8
Mean (X) 106.9| 66.8| 88.7[103.9
A NOVA
Source DF S8 MS F
Block 3 9467.92 315%5.97 3.97
Treatment 8 8185.75 1023.22 1.29 N.S
Residual 24 19094.03 795.59
Total 35 36947.75
L.5.D for Blocks = 30.94

P(0.05) 1 3
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Block

X

106.89

103.89

88.67

66.33

Rank

ab
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: Post Second weeding Stylosanthes

F

< 1 N.S

1.32 N.S

Appendix 2.2.1lai
Species Population at Abet (plants/m’)
Blocks Mean
Treatments
1 2 3 4 X
3 4 z 3 S 3.8
2 16 2 243 1 10.8
. | 4 3 10 2 4.8
4 5 7 0 3 3.8
5 6 20 21 18 16.3
6 17 16 4 0 9.3
7 36 0 37 24 24.3
8 28 0 1 1 Fokind
a9 0 0 2 42 11.0
Mean (X) 12.9| 5.7 11.3]|10.7|
ANOVA
Source DF S8 MS
Block 3 272.45 90.82
Treatment 8 1437.06 179.63
Residual 24 3270.05 136.25
Total 35 4979.56
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Treatments

1 =

No weeding (control)

1 X H/H <30 DAP

) 4

2

X

X

H/H
H/H
H/H
H/H
B/H
B/H

B/H

>30 DAP

L.S.
L.S. at 2ND
<30 DAP

>30 DAP
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Appendix 2.2.1bi: Post Second weeding Stylosanthes
Species Population at Kurmin Biri(plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X
1 80 8 18 6 30.3
2 18 2 10 15 11.3
< 21 6 6 7 10.0
4 10 3 5] 6 6.0
5 14 15 19 31 19.8
6 8 B 4 i 8.5
7 16 4 10 4 8.5
] 14 19 1 | 10 13.0
9 12 4 8 10 B.5
Mean (X) 2341 Tl 1011 113
ANOVA
Source DF S5 MS F
Block 3 1212.75 404,25 2.31 N.8
Treatment 8 1897.5 237.19 1.35 N.S
Residual 24 4202.5 178.1
Total 35 7312.75
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Treatments

1 = No weeding (control)

2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP

4 = 2 x H/H

5§ = 2 x H/H L.S.

6 = 2 x H/H L.S. at 2ND
7 = 1 x B/H <30 DAP

8 = 1 x B/H >30 DAP

9 = 2 x B/H



Appendix 2.2.1ci: Post Second weeding Stylosanthes
Species Population at Mazuga(plants/w’) 1991

Blocks Mean
Treatments
1 2 3 4 X

1 5 6 10 6 6.8

2 1 5 2 2 2.5

3 0 5 1 2 2.0

4 7 2 ) 5 3.5

5 4 9 11 7 7.8

6 2 3 4 2 2.8

7 0 4 1 3 2.0

8 1 7 5 1 3.5

9 3 4 2 8 4.3

Mean (X} 2.56 5 4 4
ANOVA

Source DF 88 MS F
Block 3 27.34 g.11 1.73 N.S
Treatment 8 135.56 16.95  3.21°
Residual 24 126.66 5.28
Total 35 289.56
L.S.D for Treatment = 4.27
(P0.05)
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Treatment

3

Treatments

No weeding (control)

1

1

b4

X

H/H
H/H
H/H
H/H
H/H
B/H
B/H

B/H

<30 DAP

>30 DAP

L-S'

L.S. at 2ND

<30 DAP

>30 DAP
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Rank



Appendix 2.2.1di: Post Second weeding Stylosanthes
Species Population at Ganawuri(plants/m?’) 1991

Blocks Mean
Treatments
1 2 3 4 X

1 8 2 1 1 3.0

2 2 3 6 4 3.8

3 3 4 3 & 4.0

4 4 6 5 2 4.3

5 4 4 10 4 5.5

6 5 2 4 4 3.8

.7 3 1 1 3 2.0

8 2 1 1 1 1.3

9 9 0 1 1 1.5

Mean (X) 3.89|2.54 3.56|2.89
ANOVA

Source - DF S5 MS F
Block 3 22.78 7.59 2.27 N.S
Treatment 8 76 9.5 2.847
Residual 24 80.22 3.34
Total 35 179
L.S.D for Treatment = 3.38

P(0.05)
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Treatment

No weeding (control)

Treatments

1

2 1 x H/H
3 1 x H/H
4 2 X H/H
5 2 X H/H
6 2 x H/H
7 1 x B/H
8 1 x B/H
9 2 X B/H

<30 DAP

>30 DAP

L.S.

L.S. at 2ND

<30 DAP

>30 DAP
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Rank

ab

ab

ab

ab

ab

ab



Appendix

2.2.2ail: .
grass population at Abet (plants/m’) 1991

Post second weeding

Blocks Mean
Treatments
3 2 3 4 X

ik 85 124 129 39 94.3

2 92 49 18 49 52.3

3 54 42 38 39 44.5

4 21 19 38 10 22.0

5 13 36 27 15 22.8

6 16 26 29 13 20.5

s 24 34 32 28 2949

8 48 22 28 24 30.5

9 69 17 46 8 35.0

Mean (X) 46.9 [41.0 [42.9 |24.8
A NOVA

Source DF S8 MS F
Block 3 2552.23 850.74  9.56"
Treatment 8 17279.56 2159.32 24.28" N.S
Residual 24 2135.59 88.98
Total 35 29167.56
L.S.D for Blocks = 11.66
(0.05)
L.S.D for treatment = 17.48

(0.05)

150



Blocks

No weeding (control)

2

3

4
Treatment

i §

2

3

4

D

6

7

8

9
Treatments
1 =
2 = 1 x H/H
3 = 1 x H/H
4 = 2 x H/H
5 = 2 x H/H
6 = 2 x H/H
7 = 1 x B/H
8 = 1 x B/H
9 = 2 x B/H

46.9

42.9

41.0

24.8

94.3

52.3

44.5

22.0

22.8

20.8

29.5

30.5

35.0

<30 DAP

>30 DAP

L.S.

L.s. at 2ND

<30 DAP

>30 DAP

Rank
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Appendix 2.2.2bii: Post Second weeding grass
Population at Kurmin Biri(plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X
i 170 a8 46 19 80.8
2 o 29 106 1556 86.5
3 26 68 42 4 35
4 36 31 58 6l 46.5
5 85 30 31 30 44.0
6 71 16 55 57 4%.8
7 47 96 45 75 65.8
8 24 36 130 63 63.3
g 56 78 54 52 60.0
Mean (X) 63.4 |52.4 |63.0 [57.3

ANOCVA
Scurce DF 58 M3 F
Block 3 733.45 244 .48 0.15 N.S
. Treatment 8 9346.89 1168.36 0.75 N.S
Residual 24 37361.55 1556.73
Total 35 47441.89
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»
Appendix 2.2.2cii: Post Second weeding grass
Population at Mazuga (plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X
1 240 156 221 183 1200.0
2 134 169 142 171 [163.5
3 134 67 91 78 82.5
4 96 81 49 84 2e8
- 67 T4 48 3 | 60.0
6 2L 83 79 134 [(106.8
7 229 233 113 139 |178.3
8 118 81 51 64 78.8
9 56 53 56 60 56.3
Mean (X) 138.1[117.8| 94.6(107.1

ANOVA
Source DF 88 MS F
Block 3 9088.75 3029.58 6.27°
Treatment 8 93322.06 11665.26 24.13"
Residual 24 11601.5 483.30
Total 35 119012.31

L.S.D for Blocks = 27.17
(0.05)

L.S.D for treatment = 40.74
(0.05)
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Block

Treatment

Treatments

1

2

1

138.1

110.8

194.6

107.1

200.0
163.5
92.5
TZeD
60.0
106.8
178.5
78.8

56.3

No weeding (control)

1

1

X

X

H/H
H/H
H/H
H/H
H/H
B/H
B/H

B/H

<30 DAP

>30 DAP

L.s.

L.S: at 2

<30 DAP

>30 DAP

ND

DAP

Rank

o U U

Rank

bc

Day after planting
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Appendix 2.2.2dii: Post Second weeding grass
Population at Ganawuri (plants/m’) 1991
Blocks Mean
Treatments
 § 2 3 4 X
: 188 290 164 263 |266.3
2 183 T 152 110 [130.5
3 126 45 125 44 85,0
4 95 48 83 88 78.5
] 98 50 82 312 78.0
6 78 92 64 50 71.0
7 99 82 91 120 98.0
8 89 23 45 : B4 96.0
9 94 ' 8.1 65 50 71.0
Mean (X) 116.7|94.7 |93.4 [110.4
ANOVA
Source DF SS MS
Block 3 3603.12 1201.07
Treatment a 78448.89 9806.11
Residual 24 33713,55 1404.73
Total 35 115765.64
L.S.D for Treatment = 69.43

P(0.05)
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Treatment

1

2

3

4

B

6

7

8

9
Treatments
1 =
2 = 1x
3 = 1 %
4 = 2 x
5 = 2 %
6 = 2 x
7 = 1X
8 = 1x
9 = 2 x

No weeding (control)

H/H
H/H
H/H
H/H
H/H
B/H
B/H

B/H

266.3

130.5

85.0

78.5

78.0

71.0

98.0

96.0

71.0

<30 DAP

>30 DAP

L.S.
L.S. at 2ND
<30 DAP

>30 DAP

Rank

o1}

v v T U U v o U

DAP
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Appendix 2.2.3aiii: Post Second weeding forbs
Population at Abet (plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X
1 41 8 20 22 25D
¥ 24 8 14 2 29.95
3 30 R i 21 28 27«5
4 27 46 54 48 44.5
5 17 90 14 96 59,3
6 56 24 63 1% 39.5
7 24 20 12 65 303
8 100 24 28 50 50.5
9 100 35 50 28 53 .3
Mean (X) 46.6| 31.8| 30.7| 47.1
ANOVA
Source DF 55 MS F
Block 3 2200,30 733.43 10.02°
Treatment 8 4615.22 576.90 7.88"
Residual 24 1767.46 7323
Total =5 24386.98

L.5.D for Blocks = 10.56
(0.05)

L.S.D for treatment = 12.49
(0.05)
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Block X Rank

1 46.6 a
2 31.8 b
3 30.7 b
4 471 a
Treatment X Rank
1 22.5 a
2 22.5 bc
3 27.5 bc
4 44.5 ab
5 54.3 a
6 39.5 b
7 30 .3 bc
8 50.5 ab
9 53,2 a
Treatments
1 = No weeding (control)
2 = 1 x H/H <30 DAP
3 = 1 x H/H >30 DAP
4 = 2 x H/H
$ = 2 x H/H L.S.

6 = 2 x H/H L.S. at 2ND

7 = 1 x B/H <30 DAP
8 = 1 x B/H >30 DAP
9 = 2 x B/H

DAP = Day after planting
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F

2.17 N.S

1.43 N.S

Appendix 2.2.3biii: Post Second weeding forbs
Population at Kurmin Biri(plants/m?) 1991
Blocks Mean
Treatments
1 2 3 4 X

1 43 166 98 291 (149.5

2 202 87 198 209 [174.0

3 5561 146 150 115 [243.0

4 308 86 114 211 (154.8

5 308 408 63 253 |258.,0

6 99 219 69 164 122.8

7 782 170 106 280 §334.5

8 681 759 217 113 |442.5

9 123 138 137 374 (193

Mean (X) 334.1(242.1|128.0(216.7
ANOVA

Source DF S8 MS
Block 3 194106.52 64702.17
Treatment 8 340717.80 42589.73
Residual 24 717203.98 298830.50
Total a5 1252028.30
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Appendix 2.2.3ciii: Post Second weedin? forbs
)

Population at Mazuga (plants/m 1991
Blocks Mean
Treatments
1 2 3 4 X
1 105 89 215 174 |145.8
2 101 196 92 194 |145.8
3 153 78 180 187 1152.0
4 85 185 96 265 [(157.8
& 94 254 21 273 |1185.5
6 129 337 180 83 [182.3
7 83 253 162 170 [167.0
8 91 142 189 102 131.0
9 160 271 163 113 [161.8
Mean (X) 11.2]1200.6|148.7(174.6
ANOVA
Source DF SS MS F
Block 3 39222.75 130725.58  2.84"
Treatment 8 9998.00 1249.75 0.27
Residual 24 110332.05 4697.17
Total 35 159552.80

L.S.D for Blocks = 83.74
(0.05)
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Block X

i 111.2

2 200.6

3 148.7

4 174.6
Treatments
1 = No weeding (control)
2 = 1 x H/H <30 DAP

3 = 1 x H/H >30 DAP

4 = 2 x H/H

5 = 2 x H/H L.S.

6 = 2 x H/H L.S. at 2ND
7 = 1 x B/H <30 DAP

8 = 1 x B/H >30 DAP

9 = 2 x B/H

DAP = Day after planting

Rank
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Appendix 2.2.3diii: Post Second weeding forbs
Population at Ganawuri (plants/m’) 1991

Blocks Mean
Treatments
1 2 3 4 X
1 72 84 63 44 65.8
2 83 94 66 82 81.5
3 125 116 94 319 13113
4 115 138 129 135 {189.3
D 98 89 170 120 |119.3
6 98 |106 110 83 99.3
7 64 86 a5 87 83.0
8 76 89 97 87 87.3
9 98 (110 926 86 97.5
Mean (X) 92.1/101.3(102.2| 92.7
ANOVA
Source DF 88 MS F
Block 3 798.31 266.10 0.95 N.S
Treatment 8 13036.50 1629.56 5.48"
Residual 24 6699.44 279.14
Total a9 20526.75

L.S.D for Treatments = 30.94
(0.05)
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Treatment

Treatments

1

1

X Rank
65.8 a
81.5 bc

111.3 ab
129.3 a

118.3 ap
99,3 ab
83.0 bc
87.3 bec
97.5 b

No weeding (control)

. 8

1

X

X

H/H
H/H
H/H
H/H
H/H
B/H
B/H

B/H

<30 DAP

>30 DAP

L.S.

L.S. at 2ND

<30 DAP

>30 DAP

after planting
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Appendix Ta: Analysis o Variance for Maize Grain Yield
at Abst (15791).
Dazta file MAZITFIMIG

Titl=a: lecation i=mzg, Z=ab, 3=gn, 4=kb
Function: AMNOVA-2
U=ala case no. >7 to TZ

Without selaction

Tuu—~may anzlysis of varizncs over variable 2

Mi by valusz Tron 3 o b2
-nd aver wariable 3
i

Yariable '
grain yld g/h=z

ALY = TS 0 F VAarRlIaNDE T A& 2L E
Deg -2es of sum of
Fre=zdom Souaras rlean Square F=valus Pros
Total 35 31849°55.10
Variable = S O33ESLIE.T79 2178504 .597 2.77 LOET
Yariable T 8 &487775.76 210974.,470 1.03 et
Erior 24 1884&6£.55.55 785232 .318
Mon—additivity 1 4ZTLTR0. 12 4ZTO30.123 0. 54
residual 23 184815<55.4532 800G4L72.8190
Girand Mear= 2473.9409 arand Sum= 88934.700 Total Count= &
Caosfficient of Yariatio-= z5.37%

n

Means for wvariable 4 f—~ gach valuz of 2

VAR 2 L 2 3 4

ME &bl 27065789 2531 .15 1758.:000 23865.468%

Means for variabls 4 Fzr zzach valus o JF

Vs - 3 ] 2 - . .
SiEaN 1ESL 1830 X777, "9 2493% ., 100 277 .00 2L .27

‘64



VER 3 & 7 3 3
FEAN 2863.050 19746.800 2589.275 2654 ,.425
Appandix Th: Anzlysis of Yariance far Maize Grain Yis!d

Yturmin Biri (1571).

Data Tiles MAZFIMIC
Title: location i=mzg, 2Z=ab, 3I=gn, 4=.Lb
Function: AMOVA-2
Cata cass no. 109 to 1443
Vitheout sslection
fw-way analysis of variance over variable 2
Sep
with values Trom 1 [T 1
and cver varianle 3
tmt
wilily valuss from 1 to 9
Var lablae :
i L0 y]'.l '31_3';1'4
EMAaL Y 3T S oF varIanNZE T A BLE
Degrees of Sum of

Firesdom Squarss Mearn Square F-value P-ok
Total 39 Z95684601.21
Variabla 2 3 3I317909.32 11082469, 775 5.37 LL0S
Variakle 3 8 21212580.43 2651572.554 12.39 Miasnis
Error 24 S138L111.46 214037 .977
Mon—-additivity 1 2069680.562 2062480.617 15,581 « 050
Fosidual 23 Z058430.84 13T7310.,037
Brand Mean= 336T.072 Grand Sum= 123271.300 Total Count=
Coefficient of Variation = 2.99%
Means Tor wariable 4 for each walu=2 of 2
VER 2 1 2 > 4
PEAR I278.3383 IJIA29 133 3ITT79.21%  3065.4699
Vi@an=s for sariabls . fer aach values af 3

14

=&




B 3

YAk 3 1 (s S

MERN 1746.250 3I5646.900 2848.078% 3JI771.975 4n2T.37%8
VAR = & 7 a b

MEAN 4277 .10 4026.100 3I317.700 4232.600

Appendix 3C:
at Mazugs (1991).
Daka file MAZIMZS
Titl=z: loccation t=mz2g, 2=ab, 3=gn, 4=kb
Fuancbhions ANCYA-2
Data case a0, 1 tg
Without saelaction

Two~say ecalysls of variance over variadle

Analysis of VYarisnce for Maize Grain Yield

2

C2p
with valu=zs from L tz 4
and over variable 3
'..‘.nnt
mith waluszs from 1 | o T
Variable 4
grain yld 23/ha
AMALY SIS G F Y ARTANCE TAa&EBLE
Dzagroes of Sum of

Freedom Sguares Mean Square F-value Pr=%
Total 3T 230305337.36
Variz2ble 2 S Z72L7767.31 1L2T2322.437 4,283 GO
Variabls 3 B 13518074.03 16B92761 .753 N7 7
Error 24 &K79A775.02 2831 15.667
MNon-additivity 1 548414.22 543614.219 2«02 13
Fezidual 23 s29451561.20 271372.252
Crand Mean = 3345.135 Grand Sum= 120424.900 Total Counkt = T&
Coaefficient of Variation = 15.91%
Meains for variable 4 for each walue of 2
VNE 2 1 o 5. 3
R S adr. 334 120,173 2F7=27.5%% 3425.978
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Metei S TGO val awle o g Tor ol value o S

Vilkd % { ! 4 i) i
J ST LY La0DU MLIBL00 caaY SO0 AR T50 2975 YEY
ki SOOIl A o0, b LaY )/ adn AO92.975

fappendiy 3d: Analveic of Variasos for Mailze Grain Yiely
@t Aariaviar 1 w47l ) .
Data 11l PFe7LIMAG

balide.s docablion 1=meg, <=aby J=gny 4=no

Fumc Caons ANUDVR—Y
Vaota CaSe . £ (e Lo
bea Lot Selec Ui,

o way wiaySils OF Vel danbe wves et dalide W
rep
wWith values irom u | L =

and wves varliable 3
tmt
WAL veriuess Qi oun L Lo %9

Vear talbsle 4
i smdbe Yhd by na

vl w Ly ol oo (W v rFoat 4 o i L E T A B L F

Desgrew oof Mun

b cetdoan R oY e deun Ll v booval e Frv o

lotal A LORDA/42.90
Variable 2 3 3B7E928.96 1294976.266 B R, e e
Variablie 3 B Fi775987..45 uY7198. 641 o 2 T b
Error 2 QTONT29 .95 3700 373
Mon—additivaity 1 2758008.71 2755028.704 Q.60 SN0
s Ul 25 ebaoli3e. 20 Zoabrsl.141
vrand Plean= laoo. 197 Orand Suw=  eLLSS. 100 Total Counlt=

Loetticient of Variation= Ay S e

- -

Mlisans T variabile Tl eackh value ol &

17



Vit 2z i 2 = 4
ik eiiv E Sl TN 1) Towrd s 1043 L o' P L I R )

Means tor variable 4 for ooach velue of 3

AT TRY - A -~ - 4

il UL72.975  LL50.0000 Y54, 300 L970.828 240,229
il - o / © o
Pl 1981 .272%0 1465.850 1812.125 2037.200

Hippendia dal mhalysis 01 var saice e herbage dry matier yaelld

itter Grain larvest at Abket (1771)
vata Tile Wit 4

Patres: Weed managenent Lrial (a7 ) 1oc 1=abh 2=

Functiron: AMOVAE -2
ala Case N, A o 46
Wrbhouwl sweloction

Twoviay analysis OF varidance over varwable 3
rep
wailth values drom A to 4

and over variable 7
Ltk
with values jrom L o v

Variable O
b_ury maliwer yaweaa

kb 3= demz

SO © NI T B T T ST (S FEONT T T R T S T S TR [ S L |

Degress of Sum T

Froedon Sguares Mean Sgpare F-value F ok

lotal 35 JL8001265.24
Variahle = 3 A202507.84 LQO083SS..945 L.846 o %
variaple < U Lumzolus.9b S570273.34LY b&aa0 .
Eviror 24 S1720%0.48 21004, 0602
Non—additivity 1 2064 .23 2454 . 227 [ 2
rResidual 235 51/0126.23 224738, 097

LBrand Fean = ZaY5.020  Lrant buwnm = BH177.800

Coefficisnt of Variations 172.39%

168

Total Cownt -



Meare fiJl" vairaabhle = tar cack \rilll..'.:...‘ Wi :
Mo > i ¢ 2 2 4
PN 25 8.133 2082.9%54a Z2L108.43F Soan.C89
Means Tor varieble o dor gacn value ot 2
Wik 2 1 2 . 4 o
TSt U 70000 d2Yi.0oun Zewl,.000  2475,550  ZU10.000
vak 2 b 7 <] 9
(S Ldud oo LGz, 4o 2Oa k. Loo LA 800
Appendiy 4hr Anslvails 0fF Yariance for Herbage Dy M btcr
vaeld alber orain Harvest at Kurmin B ey (29955 .
Data file VIEED7L
Falles Heed management Ly dald (4%%1 ) louc l=ab 2=kb I d=mz
Function: AMOVA-2
e ber Letste 1ita a3/ i =
WiLhoul serec Caon
PWO way dhied JLd o Wil val banv b Gies ead dabile
Fep
il valuwes v o 1 L B
S UYeTT Vel lable £
tnt
wilh veldues om0 Lo 9
Yariable O
T_dry matler yield
I Y I I T I [N P Y g vyl T H Wk
Degrese= of Suim o1

Freedom Squares zan Sguare F=val Frob
Total A0 B/7031146&.20
Variable 3 3 17814615.84 4a0538.4614 Qbd
Variable £ 8 69225978760 HOGA22T /60 12.. - QOO
Error 28 6487742 .68 HBE5T72.612
Mon—additivity 1 EHI60L2 .53 I65T6062.526 Lot ~017
Ferwa dual Yoo oaZelVouu.ln wa/lyn . 441

= B8R .467 Grand Sum = 117340.799 Tot. counbl =

e el Pleens
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"

coeTficient of Variat,ion= D0 GO%

eans 1oy vardable o 1o each value ot 3

ik x 1 2 3 4
rhe sl S 2022 JIG570.,887 3Li.356 TJTOHH.000

Means for variable 3§  for each value of 2

R ESTR P 1 2 3 4

-
ik A &H&752.000  243F5.000  FTZGI. 000 2126.000  3I57L.000
Vil 2 © / 3 &

Pk e ZAXA.O0N FHLT L0000 THL7.000 1949 100

fippendr s 4l mhalysis 0l Yarsaoce dor hierbage dey omob o

after girnin harvest at Mazuga (1991)
Dalea 11l weEL LYl

vables Weed wmanagemenlt Graal (iv7L) doc b=ab Z=kb 7o

Functaion: AMOVA-2
Dala case no. 109 Lo L4449
Wiithoud selectaon

bvdia waly sliiui}b‘t‘_ (WL PR I Y o N W R val 2abil e o
rep
viith values Jrom L Lo 4

aind oves vairlable &
it
via Ll Vadues i em 4 [ ] Y
Y Lkl o
b_dyy matler yaeld
ANALY S 1G6 D F YVARIANCE TABLE
Degrees of Sum of

Freedon Squares Mean Sguare F=value
lTotal 38 K1ZOB136074.20
Variable I 3 10259691 .89 IA53I2TALELE0 L='PE
Variable 2 o B6BLILOZ.ou ludglLuleZ.Heb Q.3
Ervror 24 27975579.74 1165407 . 154
Non—additivity 1 13921610.66  13931610.658 22
Miss todinad L5 A0 aY oY, A 106U/ . A0
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Brand Mean = L207.463% Grand Sum = 107474.800 Total Count = 74

Cusliticlient 0f variatlion = 20.13%

Fleans Tar variable H  T1Tor each value or 3
Vil p. 1 2 & 4
VA GLOS. . Y1LL S9131.911 4804 , 756 4787 .996

& »

Pleahe 1oy vaidabile O Ty wach value of -

ViR 2 1 2 5 4 bur
i s HoY5.000 4204.900  45392,100  3301.000 L7797 000
YR ¥ & 7 o 9
Mk Fibd G597 2 000 710,000 4090000 4122, 700
Hppendiy dd: Analysis of Yariarnce Tor Herbage Dry Matter
Yield after GBraan Harvest at Gamaemri (1%71).
Pata file WEED?1
batle: Weed managemenl (rial (1991) loc l-ab 2=kb Zegn 4=z
Function: ANOYVA-2
Rata case no. /2 to ludg
Wrlthoul selection
Two-way aelyelsS 01 var labice oz varanble &
rep
with vailues v om ¥ (R I
anit) over var lable &2
tmt
wilth values trom 1 to 9
DUFLICATE FUOR VAR I = 4 AND Walk 2 = B
VAl B = 164y .1999hlilZ1a7h  ailb 5124 .. 800048828125
Variable 5
1 dry matlor yield
AMoA LY D0 oo Uor Yo ode b oM IN L E T A B ILE
Pegrees of Sum of
Freedom Squares Mean Square F-value Prob
Total A0 Aluvgesyu’ 40
Variable 73 = JIO0ZTHLO.O0D 101207.348 Q. 2%
Variable 2 A A101130925.86 12681565.487% .98 ataly}
Error 2/ B4IT[ETT.LE9 I51390. 566

7



Non-additivity 1 11454640207 1145464 .269 J.0l 0469
Hesidual 23 728720% .32 Z16863.622

S — ——— iy e — S e i e S S B P T Y D ol i - el S e e W S e Py

Grand Mean = 48369.861 Grand Sum = 157Z15,000 Total Count = Zé

Coeliicient of Vartation= 1S5.04%

Means tor variable & Tor each wvalue of 32

VI B 1 2 3 4
MiAN 4297 .289 4337.156 4322.444 4526.8346

Means for variable 5 for each value of 2

ViR 2 1 2 A 4 =
MEiaiN HBol/ .. 000 LI63.Y00  4u0bs64.000 F417,.3700 JI9LE.800
VAR 2 & 7 a 4
MEAN S928.000  4163,.000  A4052,300 2399.4%0

Appendix S.lair: Analysis of Yariance for Total Herbage Dry
Matter Yield at Apet (1992)
Data file WFREQ?2

Title: Location 1| = fibet, 2 = k' 'Biri

Function: ANUYHE—Z
Data case no. 1 tc 36
Without selection
Fwo-way analysis of variwnce over variable 2
Rep
with values Tfrom 1 to 4
and over variable 1
Tt
with values from 1 to 9

Variable 3
Total prod.

AN ALY S TS U r ViR I ANECE TABLE
Degrees of Sum ot
Freedom Squares Mean Square F=wvaluz Frob
Total 35 %L1B8R042807.00
t Mariable 2 3 27379236 .44 7126412.148 A .
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Varitable 1 ' HLXPETE LN FOLUPTRE . HED =arflS .73

EF rwr LA THINTILDL L UD SV R8T 000
S EPT T  T Or T T R ' e e Lva Lt ..'L;.-“_‘ N l - 1 "l‘? W ‘.‘
FLices 0 bt S5 NSNS M) At Lol 474

Li-and Mean - PR, O30 Beand S = 1545102000 ot Bmuant = T4

LT N T S RCT AT S ST T L s ST e der. V9%

Fhoans for varasaoble X fieF ! aet e M 2

AL - ' - o ] 1
ikl SenT, D EENEW QR S AR AL APLHiE PR B

Pleiadss= 1 or Var tabile 5 Yo ceai o vad e pif 1

ViR 1 it K z § b

Plk=enin SIS LT BAH. /90 SH6E. 250 475,000  SUSE 500
L .)l -‘r';f l _;' l‘:s " }-
Mk FIBHJOMW B[USS.T780  3448.9%90  Z1T70.2%G

Appendix S.1bvy  fnalyeiz for Total ilerbage Yield &t
Eogrmin 8yei (1o
Data £ T W REOYs

Palles Locallon a4 = Ppoikliy <& = rn sard

Func orom s mnusgiy-2
Daver Lisse i, oy Les vl

wiaLOUE Serec Laung

bhivs vy wibiead 4o o A Aok wadh svasb b et s Akl S
Hep
with values Trom 1 1o 4

and over wvariable 1
Tt
wWwilth values ftrom £ to 9

Varitable 3
fotal prod.

L T I I W T S U or Voro Lol Lk T A RLE
Degroes of Suin of
= R o T s Lt St e VL S v BT

. &3



Appendix 6.1: Analysis of the day matter yields of

Treatment

8
9

Mean (X)

W

]

Il

Stylosanthes spp prior to cropping and
after crop harvedst in the first year
of sowing at Abet

Before After crop A 4
Cropping  harvest
228 375 147 21609
365.1 268 97.1 9428.41
214.,4 121.1 23.3 542.89
347.7 92.6 255.1 65076.01
477 1186.4 709.4 503248B.36
203.1 330 126.9 16103.61
149.9 245 851 9044.01
270.8 258 12.8 163.84
124.6 152.4 27.8 772.84
264.5 344.5 1494.5 625988.97
Z = 1494.5
— = 166.06
9

= 625988.97 - (1494.5)°

9

where n = 9

625988.97 - 2233530.25

9

625988.97 = 248170.03
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= 377818.94

8
= 47227 .37
= 217 .32
t = 2
= 166.06
S e—————
21732
Vn —_—
V9.
= 166.06
217:32
<,
= 166,06
72.44
= 2.29
Tabulated t at 5% lelvel of significance = 2.26
at 10% L83

Abet calculated t = 2.29 No.1 significant at 5%
significant at 10%

Kurmin Biri calculated t = 1.78 therefore not signifi
cant at 5% or 10% levels of significant

Mazuga calculated t = 1.95 not signifciant at 5%
significant at 10%.

Ganawuri = calculated t = 13.66 significant at both

5% & 10%.
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6.2 Stylosanthes dry matter prior to cropping and at the end of
the second year after cropping

1. Abet
t = 2
= 1496.41
S S ———————
957.44
\,nu i e
v9.
= 4.69
Tabulated t = 2.26 at 5% and £t = 1.83 at 10%

Hence the difference between the mean of legume biomass
in the second year after sowing is significantly dif
ferent from the mean prior to cropping.

II. Kurmin Biri
t = 699.12
417.94

3
699.12

I

139.3

5.02

Difference is significant at both 5% and 10% levels of
significance.
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