EFFECTS OF PERI CD OF WEED | NTERFERENCE AND
CHEM CAL VEEED CONTRCL ON RAI NFED AND | RRI GATED
PEPPERS (Capsi cumspp) .

JOSEPH AREMU ADI AN

A thesis submtted to the Post-graduate School,
Ahnmadu Bello University in partial fulfil nent
of the requirenents for the degree of

Master of Science in Agronony

DEPARTMENT CGF AGRONOW

FACULTY GF AR QULTURE
AHVADU BELLO UN VERSI TY
ZARA NCGRA

JUNE, 1984

(Copyri ght reserved)



DECLARATION

I hereby declare that this thesis has
been written by me and that it is a record
of my own research work. It has not been
presented before in any previous application

for a higher degree,

(Cendidate)

f

Date ......:\ j fQLJ

The above declaration is confirmed

Ca / |
\@ -
S, Ty O, ~LAGOKE
(Major Supervisor)

Date .J{}{é./{%fll....




CERTIFICATION

This thesis titled EFFECTS OF PERIOD OF WEED
INTERFERENCE AND CHEMICAL WEED CONTROL CON RAINFED
AND IRRIGATED PEPPERS (Capsicum spp.) by UOSEPH A,
ADIGUN Meets the regulations governing the degree
of Master of Science of Ahmadu Bello University,
Zaria, and is approved for its contribution to

Scientific knowledge and literary presentation,

\‘Qz_).a_l
S, T, O, LAGOKE
Chairman, Supervisory Committee Member, Supervisory Committee

Head, Department of Agronomy

pg%)r:\. OSUIDE

Dean, Postgraduate School

pate Q27 [

AHMADU BELLO UNIVERISTY
ZARTIA,



DEDICATION

TO
THE KING OF KINGS
THE LOKD OF LORDS
THE ALPHA AND OMEGA
THE BEGINNING AND THE END.



i1

ACKNOWLEDGEMENT S

I wish to express profound gratitude to my major _
supervisor, Dr. S, T. O. Lagoke, for his keen interest,
invaluable help and guidance throughout the course of
this study. Acknowledgement is gratefully extended to
late Prof, M, XK. Moolani, Mr, 5. K. Karikari and
Pr, 0, P. Kataria for their outstanding contributions to

The successful conduct and completion of this study.

I wish to thank the Director, the Head of Agronomy
Department and the Leader of Horticultural Research
Programme, Institute for Agricultural Resgearch, Ahmadu
Bello University, Zaria, who sponsored the study on
behalf of the University. Gratitude is alsc extended
to Dr. J. D. Olarewaju of the Horticultural Unit who

supplied pepper seeds for the 1982 wet season experiments,

Special thanks are due to Messrs Clement Adebija,
David Tlemede, Maxwell Ezenwa, Ambrose Lar, Mathias Achi
and other technical staff of Agroncemy Department for
their invaluable assistance in data collection. I am
grateful to Mr., S, Abed, Dr, N, M, Fisher and Dr, Segun
Osinnowo for their assistance in data analysis and

Mr, Usman Bello for analysing the soil samples.

I am indebted to my parents and my brother Mr, Jacob

Bole Adigun and other relations for their love and



iii

mosal support throughout my educational carrier, Many
thanks are due to my friends Messrs Julius Buocye, Moses
Popoola, Emmanuel Ibidokun, Samuel Adesina, Moses Adesipe,
David fAbolude, Emmanuel Alegbejo, Joscph Adeoti,

Qlusegun Adeleke, Job Adedayo, Miss, Victoria Iwalewa
Okedayo and others for the encouragement and the help

rendered,

Appreciation is gratefully extended to Miss Dorothy
Odigboagha and Miss Patience Onyebunachi who ably and
relentlessly typed and assembled the thesis in this final
form, Finally, I am grateful to God, the Almighty, from
whom all blessings flow,



Y,

ABSTRACT

Field trials were conducted to dertermne the effects
of period of weed interference and eval uate various
her bi ci des for weed control in sweet pepper (Capsicum
annuumL.) and chilli piepper (C. frutescens L. ),
respectively at Samaru during the wet season in 1982 and

at Samaru and Kadawa during 1982/83 dry season.

Inall the trials, weed infestation for 9 weeks
after transplanting and |ater significantly depressed
various crop growh paraneters such as crop vigour score,
nunber of |eaves and branches per plant and yield and
yield attributes, including fruit nunber and fresh wei ght,
conpared with the crop kept weed-free throughout its
growt h. Al though weed association with the crop during
the first 6 WAT depressed crop vigour score, this effect
was not reflected in sweet pepper fruit yield when the
weeds were subsequently renoved. |In order to obtain
statistically conparable fruit yield to that of the
weed-free control in the wet season at Samaru, it was
necessary to keep the crop weed-free for 6 WAT and | ater.
In the dry season, however, both at Samaru and Kadawa,
only crops kept weed-free beyond 6 and 9 WAT, respectively
resulted in conparable fruit yield to the weed-free
control. The critical period of weed conpetition was

observed to be between 6 and 9 WAT.



Her bi ci de treatnents whi ch consistently conbi ned
effective weed control with high chilli pepper fruit
yi el ds conparable with the hoe-weeded control, during
the wet and dry seasons include mxtures of alachlor
with linuron and chlorbromuron at 1.0 + 0.5 and 1.0 +
1.0 kg a.i./ha, respectively, mxtures of linuron with
di phenam d and oxadi azon at 0.5 + 6.0 and 0.5 + 2.0,
respectively and pendi net hal i n pl us netobronuron at
2.0 + 1.0 kg a.i./ha. A though high pepper fruit yield
was obtained with both rates of netol achl or plus
net obronuron during the wet season, these treatnents did

not consistently result in effective weed control .

In this study unchecked weed growth throughout
the crop life cycle caused between 60 and 92%]/ oss in

potential pepper fruit vyield.
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Chapter 1.

INTRODUCTION

1.7, QOrigin, Classification and Botany

Peppers (Capsicum spp}, which arce indigenous to the

tropical America, belong to the family Solanaceae, The

viability of pepper seeds and the ease with which they
can be transported enhanced their rapid spread to the
other parts of the tropices and sub-tropics from the

New World by the Spanish and Portuguese explorers. The
plants of Cagsicum_spp. are small and bughy 30 to 100 cm
tall with variable alternate dark green leaves which are
simple, pointed, ovate and are carried in long petioles,
The flowers may be borne singly or in clusters of two

in the leaf axis. The long history of pepper cultivation
has lgd to to the establishment of a large number of
varieties which differ in habit, mode of growth, and
especially in size, shape, colour and pungency of fruits
(Purscglove, 1968). In Nigeria, Capsicum annuum and C.

frutescens are the meost commonly cutivated species,

Capsicum annuu include those cultivated peppers variously

called sweet, red, green or bell peppers, which produce
sweet to pungent fruits with varying lengths from 1 to
30 cm and way be green orange or red in colour, Capsicum

frutescens, otherwise called "bird pepper" is however

characterized by small pungent fruits,
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1.2, Production and Uses of Pepper in Nigeria

Pepper is one of the most important commercially
grown vegetable crops in Nigeria, and is usually
grown in mixture with other vegetable crops. In
northern Nigeria for example, peasant farmers inter-
crop pepper with maize, yam and other vegetable crops
such as okra, spinach and onions (Olarewaju, 1977).
According to Steel (1965) and Olarewaju (1981),
Nigeria used to be an exporter of pepper, especially
in the 1960s and early 1970s. The Nigerian pepper
was favoured in the world market because of its
pungency and high level of vitamin content, especially
vitarins A and E. In Nigeria, the crop constitutes
about j0% of the vegetables consumed by human beings
(Denton and Swarup, 1981) and is used in the fresh
form or as paste, puree and Jjuice or ground with
other vegetables in the preparation of stew and soup,
The large non-pungent fruits of €, annuum have large
fleshy pericarp and are used in salads or may be

stuffed with meat and cooked,

An estimated 60,000 hectares of land were
cultivated to pepper annually in Nigeria between 1969
and 1971 with an average annual production of 48l,000
metric tonnes during the period., In 1980, total pepper
production was 627,000 metric tonnes from 69,000
hectares of land thus giving an average yield of 9 t/ha
(Anon, 1980),
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1.3. Agronomic Practices:

The pepper seedling is customarily raised in a
nursery bed, seed box or seed bed and later trans-
planted onto the field. Pepper requires a warm
climate with an average daily temperature of about
2,°C and adequate humidity. It is sensitive to cold
and mest varieties are killed by frost. The crop does
best on sandy loam soils with high nutrient and humus
content, Seedlings are ready to be transplanted when
seven and half to ten centimeters tall cr at six to eight
weeks after sowing. The plants are normally spaced 30
to 38 cm apart. Super-phosphate fertilizer is applied
at the rate of 6.3 kg onsfha during land preparation.
Also, calcium ammonium nitrate (CAN) at the rate of 250
kg/ha is equally split applied at 3 weeks after trans-
planting and at first set of fruits., Pepper is normally

harvested when matured or green (Grubben, 1977; Ancn., 1982).

1.4 Veed Problems and Control in Pepper

Although peppers are widely cultivated throughout
Nigeria, the estimated yield of 9 t/ha for the country
does not compare well with the estimated yield of 15
t/ha obtained in Western Europe (Anon. 1980), The low
yield of 9 t/ha of pepper in Nigeria has been
attributed to a number of production constraints which

mainly include the inability of pecasant farmers to
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combact the problem of diseases, pests and weeds,

Weeds 1limit efficient pepper production by competing
with the crop for light, moisture and nutrients\ Some
weed species are alternate hosts of pests and disenscs
which attack pepper. 1In Beit Dagan and Beit Hagedl

in Israel, losscs ranging from 36 to 56% in pepper fruit
yields were reported by Eshel and Katan (1972) when
weeds were allowed to compete with the crop for 30 days
after transplanting, while a complete 100% loss in
fruit yield was reported in seecded pepper when wecds
competed with the crop from the time of sowing until
harvest (Taylorson, 1965), At Samaru in Nigeria,
Olaleye (1982) and Falalu (1983), respectively rcported
90% and 100% losses in sweet pepper fruit yield due to
unchecked weed growth throughout the crop life cycle,

In Nigeria, hoe-weeding is the most common viced
contrel practice. Apart from being expensive, labour
for weeding is unreliable in terms of availability,
thus making precision difficult te attain (Clunuga
and Akobundu, 1980). The mass exodus cf the availoble
farm labour to the urban areas and rising wages demand
a less labour-intensive and more profitable weed
control method to attract more producers, increase
their area of production and subsequently the national
output (Lagoke et al. 1981). Chemical weed control is

considered to show more promise than hoe-weeding since
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it will reduce labour requirement and its attendont
costs, increase profitability and also facilitate
efficient weed control in vegetable production

(Sinha et al. 1983).

1.5. ObJjectives

The objectives of this tudy therefore are as
follows:

1. To evaluate the effects of periods of weed
interference on pepper and to determine the
critical period of weed competition in the crop,

2, To evaluate the performance of various herbicides

for weed control in pepper,
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REVIEV OF LITERATURE

2.7. Weed Competition

2.1.1. Losses due to weed competition in pepper

Pepper, like many other vegetable crops, is very
sengitive to weed competition, especially during its
early stage of growth (Olaleye, 1982; Lawal, 1982),

At Beit Dagan and Beit Hagedi in Israel, losses ranging
from 36 to 56% in pepper fruit yield have been rcported
by Eshel and Ketan (1972) when weeds were allowed to
compete with the crop for 30 days after transplanting,
while a complete 100% loss in fruit yield was rcported
in seeded pepper when weeds competed with the crop

from the time of sowing until harvest (Taylorson, 1965).

At Samaru in Nigeria, Olaleye (1982) observed that

weed=infestation with sweet pepper (Capsicum annuu)

for 6 weeks after transplanting (WAT) resulted in
significant yield reduction and depression of various
growth attributes such as plant height, crop vigour
score, leaf count, flower production and number of
fruits produced per plant and that unchecked weed
growth throughout the crop life cycle resulted in 90%
reduction in sweet pepper potential yield., In a

similar study on chilli pepper, Lawal (1982) reported
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that yield loss could not be obviated by subsequcnt
weeding, once the crop was weed-infested until 9 wceks
after transplanting. In the study, it was reportecd
that keeping pepper plant weed-free for 6 WAT rosulted
in optimum yield while weed~infestaticn until 9 ~nd 12
WAT, and until harvest resulted in yield reduction of
77%, B2% and 87%, respectively., Also, Nongu (1982)
Uwannah (1982) 1Idris (1683) Yusuf (1983) and F~lnlu
(1983), respectively reported 9L, 95, 96, 98 and 100%
losses in pepper fruit yield due to unchecked weed
growth throughout the crep life cycle,

2.1.2., Critical period of weed competition in

vegetable crops

The period of the crop growth when it is most
susceptible to weed interference has been termed -3

the critical period of weed competition by Nieto i B0

(1968), 1In some crops it was found that the fin-l
yields were unaffected by the presence of weeds un to
a particular stage after crop emergence, if the wecds
were subsequently removed and the crop was kept
weed=free until harvest. Conversely, if kept frce of
weeds until some particular growth stage, weeds thot
emerge and develop subsequently would not affect the

yield., In between these stages, there is a period

during which the weeds must be eliminated, This period



has been termed the critical period of weed comctition
(Nieto et al, 1968). The precise time and duration of
period of maximum competition depends on many factors
such as relative rate of growth of the crop and wecds,
weed flora, crop plant population, the variety of the

crop grown and the time of moisture and nutrient cstress,

Various workers have established critical period
during which weed competition exerts an irreversible
effect on the final crop yield. In a study on weed
interference in transplanted tomatoes in Canada,
Friesen (1977) observed that the critical period of
weed competition in the crop was between 24 and 36
days after transplanting. In Maryland, in the United
States of America, Beste (1979) reported that tomatoes
needed to be kept weed-free for 6 WAT to avoid yicld
reduction, In the study, the researcher observed that
yields of tomatoes were not significantly reduced if the

weeds were removed for 3 WAT the crop.

In two field experiments conducted at Samoru, in
Nigeria, Lawal (1982) and Olaleye (1982) respectivcly
reported that the critical period of weed competition
in transplanted chilli and sweet peppers was betwcen

3 and €6 weeks after transplanting,.
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2 Chémical Vieed Control in Pepper

The feasibility of chemical weed control in vorious
vegetnable crops have been reported by several workcrs
(Taylorson, 1965; Cialone, et al, 1969; Dempsey and
Frets, 1973; Orkwor, 1981; Sinha et al, 1982; Sinho
and Lagoke, 1983). Herbicides that have been su;gested
for selective weed control in pepper in different parts
of the world include diphenamid, alachlor, pendimethalin,
dacthal, linuron, chlorbromuron, metobromuron, mctolachlor
and oxndiazon (Kasasian, 1963; Orsenigo and Ozaki, 1965;
Perez, 1970; Sambhi and Randhawa, 1976; Americanos,

1976; Nongu, 1982; Uwannah, 1982; Falalu, 1983; Idris,
1983; Yusuf, 1983)., These herbicides have either been
applied singly to control some categories of weeds or

in mixtures for the control of a broad spectrum of weeds

(Uwannah, 1982; Idris, 1983),

2.2.17, Diphenamid

Diphenamid (N, N-dimethyl-2,2-diphenylacctamide)
is an amide used pre-emergence for selective weed
contrel in solanaceous crops. No evidence is
available to date concerning the basis for the
gg@lectivity of diphenamid in pepper. However, it has
been shown that tolerance of tomato to this herbicide

is based specifically on degradation to non-phytotoxic
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metabolites (Lemin, 19663 Gentner, 1969), Diphenamid
uptake occurs through the roots and shecots of hoth
tolerant and susceptible plantsi This root-absorbed
diphenamid moves rapidly intoc the leaves of the
resistant plants, while in susceptible plants
movement into the shoots is slow (Bingham and Shover,

1971; Eshel and Katan, 1972).

3 Diphenamid applied pre-emergence at 2,3 tec 9,0

kg a.i./ha has been used for selective contrel of

grass seedlings and some broad-leaved weeds in pcpper,
in the Viest Indies (Kasasian, 1963). In Florida, USA,
Orsenigo and Ozaki (1963) observed that diphenamid at
L.48 kg a.i./ha was one of the best treatments for weed
control in pepper. It reduced the labour reguircd

for hand-weeding by more than 50% and increased

pepper fruit yield by 10% compared with hand-wecded
control, Orsenigo and Ozaki (1965) obtained acceptable
to excellent control of grasses and broad-leaved veeds
in pepper with pre-emergence application of diphennmid

at 4.0, 6,0 and 8.0 kg a,i./ha,

Labrada and Paredes (1979) reported that pre-
emergence application of diphenamid at 3.2 kg o.i./ha
resulted in good selective weed control in pepper
seedlings. In the experiment, it was observed that
there were 67% and 91.4% reduction in the number of

weeds and their dry weight, respectively, while the
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number of vigorous pepper seedlings substantially

increased, Labour cost was also reduced considerabdly,

Gluhaich (1980) obtained satisfactory weed control
and increased pepper yield with pre-emergence
application of diphenamid at .8 kg a.i./ha in San
Luis, California. Moen gt al. (1980) applied
diphenamid at 5,0 kg a.i./ha in pepper nursery and
obtained effective weed control while Pereira et al,
(1980) reported satisfactory control of both grasses
and broad-leaved weeds with pre-emergence application

of diphenamid at 6,0 kg a.i,/ha in pepper.

The effect of timing of pre-=emergence applicction
of diphenamid at };,0 to 10.0 kg a.i./ha in pepper

(Capsicum annuum) was studied in the green house and

field trials in sandy lcam and clay soils, Delaying
application of diphenamid from the day of sowing
until Jjust before emergence reduced toxicity. The
addition of mixture of diquat plus paraquat at 2,0
plus O, kg a.i./ha resulted in effective control of
weed seedlings which emerged after sowing and
significantly increased pepper fruit yield (Eshel and
Katan, 1972).

Pelletier (1967) applied diphenamid at 6,0 and
linuron at 0,5 kg a.i./ha one day before transplanting

pepper and observed that both were tolerated by the
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crop and increased yields more than the hand-weeded
control, In Nigeria, Nongu (1982) applied pre-
transplant diphenamid plus linurcn at 4.0 + 0,5 and

8.0 + 0,5 kg a.i./ha and observed significant reduction
in weced weight as well as high pepper fruit yield
compared with the untreated control., Diphenamid at

3.0 kg a.,i./ha followed by supplementary hoe-weeding

at li WAT resulted in high pepper fruit yield

comparable with hoe-weeded control, but exhibited

weak activity on weeds (Idris, 1983),

Americanos (1976) observed that diphenamid at
3.4 te 4.5 kg a.i./ha applied post-planting gave
satisfactory weed control in pepper, In a poste
emergence weed control trial in seeded pepper,
Korosmezei (1979) observed that diphenamid at 6,0
kg a,i./ha was one of the most effective treatments,

both in terms of selectivity and weed control,

2.2,2. Alachlor

Alachlor (2-chloro-2,6-diethyl=N=-(methoxymcthyl)
acetamide) like diphenamid is an amide, mainly
avallable as an emulsifiable concentrate formulation
in this country, It is applied as a pre-emergence
treatment for selective control of annual grasses and
certain broad-leaved weeds in some field and

horticultural crops. Acceptable tolerance of this
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herbicide has been exhibited by beans, onions,
transplanted tomatces, eggplant and pepper {Sambhi

and Randhawa, 19763 Medrano et al, 1980; Uwannah, 1982;
tdris, 1983). It has been suggested that the activity
of this herbicide is enhanced by blocking the normal
carbohydrate metabeolism as well as protein synthesis
in the hypocotyl thus inhibiting stem elongation and
hence seedling emergence, The seedlings which

succeed in emerging are stunted and malformed, As in
the case of diphenamid, the selectivity of alachlor is
based on differential rate of movement in tolerant and
susceptible plants, The root-absorbed alachler moves
rapidly into the leaves of the resistant plants, while
in susceptible plants, movement into the shoots is slow

(Bingham and Shaver, 1971).

In New York, Sweet et al. (1980) observed that
alachlor at 1.2 kg a.i./ha gave effective weed control
in pepper, while Ogle (1972) reported that pre-emergence
application of alachlor at 2.24 and L.48 kg a,i./hn
gave good weed control and good selectivity in
transplanted tomatoes and pepper, Sambhi and Randhawa
(1976) applied alachlor plus EPTC at 2.5 + 3.8 kg a,i./ha
one day before transplanting pepper and reported good

control of weeds including Cyperus rotundns without

any adverse effect on the crop, Americancs (1976)

recommended the use of alachlor at 2,2 kg a,i,/ha
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applied before transplanting pepper, In Western
Malaysia, Blencome and Blencome (1970) applied alachlor
at 2,1 kg a.i./ha in sandy loam and L.2 kg a.i./ha in
neavier soils and observed selective control of
seedling grasses and some broad-leaved weeds in chilli
pepper, Bagley and Beste (1982) reported thatv the
pre=plant application of alachlor at 1.5 kg a.i./ha
reduced pepper vigour, but alachlor plus trifluralin
at 1,0 + 0.5 kg a.i./ha gave the highest pepper yicld,
In Nigeria, Uwannah (1982) obtained acceptable weed
control and high pepper fruit yield with pre-~
transplant application of alachlor plus linuron at 2,0
+ 0.5 kg a.i./ha, while Idris (1983) reported that
alachlor at 1.0 and 2.0 kg 2.,i./ha followed by
supplementary hoe-weeding at L WAT gave sclective weed
control in chilli pepper.

2.2+3. Metolachlor

Metolachlor (2- chloro=N- (2-ethyl=-6-methylohenyl)-
N-(2-methoxy-1-methylethy) acetamide) is a pre-cmergence
chloroacetamide herbicide used for selective weed
control in field crops like cowpea, cotton, yam corn,
soybean and some horticultural crops (Sinha and Legoke,
1982; Uwannah, 1982; Nongu, 1982; Idris, 1983; Yusuf,
1983), Acetamide herbicides characteristically provide
pre=emergence control of many annual grasses and certain

broad-leaved weeds in agroncomic and horticultural crops,
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Talbert, et al. (1979) reported satisfactory weed

control in bell pepper (Capsicum annuum var, Grossum)

with pre-emergence application of metclachlor at 1,68

o 3,36 kg a,i./ha, In an evaluation of pre=transnlanting
herbicides for weed contrcl in pepper at Samaru in
Nigeria, Nongu (1982) applied metolachlor plus linuron

at 1,0 + 0,5 kg a.i./ha and reported goocd weed control

as well as high pepper fruit yield, while Uwammah (1982)
who evaluated a different set of herbicide mixturcs
obtained high pepper yield with metolachlor plus
metobromuron at 1.5 + 1,5 kg a.i./ha. Idris (1983)

also observed that metolachlor at 2,0 kg a.i./ha, followed
by supplementary hoe-weeding at L weeks after transplanting
combined acceptable weed controcl with high pepper fruit

yield comparable to the hoe-weeded control.

2.2,l.e Oxadiazon

Oxadiazon (2-tert-butyl-l-(2,4=dichloro=5=
isopropoxyphenyl) - {}2-1,3,h—oxadiazolin-5—one) is an
heterocyclic compound used both as pre- and post-
emergence herbicide, It is usually formulated as an
emulsifiable concentrate, The basis for herbicidal
activity of this chemical is related to inhibition of Hill
reaction in photosynthesis in susceptible plants

thus causing stunted growth or death of such plants,
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Selectivity of this herbicide is based on its low
solubility 1in water, After application it remains fixed
to the soil colloids. Consequently, freguent water
movement does not easily dissolve the product which will
alwoys remain cn the soil surface to control the weeds
(Audus, 1976)., Oxandiazon has been used for selective
weed control in several crops like rice, soybean, onion,
eggplant and pepper (Orkwor, 1982; Sinha and Lagoke, 1982;
Uwannah, 1982).

At Tel Aviv in Isrsel, the effect of oxadiazon at
0.75, 1.5, 3.0 and 6.0 kz a,i./ha applied as root and
stem dip was studied on tomato, eggplant and pepper
seedlings in the green-hcuse, Tomato was the most
suscenptible and pepper the most resistant to cxadiazon
(Sheinbaum, 1978). In an evaluation cf some pre-
ttransplant herbicides for weed control in chilli pepper
(Capsicum frutescens) at Samaru in Nigeria, Uwannah (1982)

obtained a2 good weed control as well as high pepcr fruit
vield with application of oxadiazon plus linurcn at 2,0
+ 0,5 kg a.i./ha followed by supplementary hoe=wecding
at 5 WAT,

2.2.5. Chlcrthal-=dimethyl ester

Chlerthal-dimethyl or DCPA (2,3,5,6=tetrachloro=-
terephthalic acid dimethyl ester) is a pure white
crystalline, odourless compound and it is available

in Nigeria es a wettable powder, Chlorthal=dimethyl
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has been used widely as a pre-emergence herbicide for
weed control in various crops like alfalfa, soybeon,
corn, tobacco, onions, tomatoes and peppers (Ambling

and Turner, 1961; Lange, 1969; Orkwor, 1981, Nongu,
1982; Sinha and Lagoke,,1983). The herbicidal action of
chlorthal~dimethyl is related to mitotic pois-ning in
susceptible plants, Mitotic cycles are interrupted and
cell division ceasses in the root and shoot meristems

of scedlings of susceptible plants. Such effects are
generally accompanied by the precocious enlargement of
cells in the meristem (Bingham, 1968). The selectivity
of this herbicide is thought to be due to its conversion
to non-phytotoxic metabolites in tolerant plants (Kearney

and Kaufman, 1969).

A number of workers have reported successful use
of chlorthal=dimethyl either singly or in mixture with
other herbicides to control weeds in pepper,
Chiapirinni {(1972) recommended the pre-emergence use
of chlorthal-dimethyl at 11.0 to 13.0 kg a.i./ha for
weed control in pepper. Orscnigo and Ozaki (1963)
found that application of chlorthal-dimethyl at 5.0
kg a,i./ha, 3 days after sowing retarded the emergence
of pepper, but did not significantly affect the plant
stands, Lange (1963) observed that pre-emergence
application of chlorthal-dimethyl at 6.72 kg a.i./ha

was tolerated by transplanted tomatoes and eggplant,
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but injured direct-socwn tomato and pepper. Pre-eniergence
application of chlorthal-dimethyl at 6,72 kg a.i./ha was,
however, reported to give good weed control in transplanted
peppers and tomatoes without any observable crop injury
(Locascio, 1962)., In a trial cn a very fine sandy lcam
soil, Wascome (1967) cobtained excellent weed control in
chilli pepper with pre-emergence application of chlorthale
dimethyl at 8.96 kg a.i./ha. In an evaluation of various
pre~transplant herbicide mixtures for weed control in
pepper at Samaruy, in Nigeria, Nongu (1982) reported that
application of chlorthal-dimethyl plus linuron at 6,0 +
0.5 kg a.i./ha followed by supplementary hoe-weeding at

6 WAT, resulted in significant weed reduction and high
pepvrer fruit yield compared with the untreated check,
However, Idris (1983) obtained poor pepper fruit yield
with chlorthal-dimethyl at 6,0 and 12,0 kg a.i./ha, even

when followed by supplementary hoe-weeding at L. WAT,

2.2.6. Pendimethalin

Pendimethalin (N=(1-ethylpropyl)-3,li-dimethyl=2=-
6-dinitrobenzen~-amine) like other dinitroaniline
herbicides, generally inhibit weed seed germination
and associated .physiclogical growth process by
disorganizing mitotic divisions in roct cells (Oliver
and Frans, 1968), Pendimethalin has been widely used

mainly as a pre-emergence herbicide for the control
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of annual grasses and broad-leaved weeds in some crops
such as beans, cnions, tomatoes and pepper (Aston, 1978;
Gluhaich, 1980; Uwannah, 1962; Bagley and Beste, 1982;
Idris, 1983),

In Brazil, Pereira et al. (1977) reported that
pendimethalin used at 0,75 and 1.75 kg a.,i./ha gave
satisfactory centrol of grasses and broad=leaved
weeds with a significant high pepper fruit yield, In
an evaluation of herbicides for weed control in bell
pepper, Gluhaich (1980) found that pendimethalin at
142 kg a.i./ha alone or in combination with EPIC at
3.0 kg a.,i./ha, incorporated prior to transplanting
pepper, gave satisfactecry weed control and increased
pepper yield, Bagley and Beste (1982) reported
successful control of Digitaria sanguinalis in pepper
with pre~transplant applicaticn of pendimethalin at
0.75 to 1.5 kg a,i./ha, At Samaru, in Nigeria, Uwannah
(1982) reported that pendimethalin plus linuron at
1.0 + 0,5 kg a,i,/ha was one of the promising herbicide
treatments which gave good weed control with higzh
pepper fruit yield when supplemented with hoe-weoding
6 WAT. Idris (1983) also obtained acceptable weed
control and high pepper fruit yield with the application
of pendimethalin at 1.5 kg a.,i./ha followed by supple=-
mentary hoe-weeding at I WAT,
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2.2.7. Dimethametryn

Dimethametryn (2-(1,2,dimethylpropylaminc)=l-
ethylamino«6-methylthio=1,3,5~triazin) is a selcctive
herbicide used for weed control in rice maize, soybeans,
mungbeans and groundnuts (Anon, 1975). The sclectivity
of this herbicide is probably based on its ability to
inhibit Hill reaction of photousynthesis in susceptible
plants, thereby causing depressed growth and subscguent
death (Audus, 196l). Dimethametryn was reported by
Martins and Worthing (1974) to be effective aizainst
broad=leaved weeds in rice, In a site infested with

Cyperus spp, Monochorias Vaginalis and Echonoclea spp,

it was reported that dimethametryn mixture with
pipercphos at the rate cf 0.5 + 0.5 kg a.i./ha applied
)y days after transplanting rice during the wet secason,

gave yield similar to hand weeding (Anon. 1976).

There is little published information cn the
effect of dimethametryn on vegetable crops, Mamtso
(1983) obtained effective weed control and high ckra
pod yield with directed post-emergence application of
dimethametryn plus metribuzin at 1.0 + 0.25 kg a,i./ha.
Falalu (1983) however, reported poor weed control,
depressed crop growth, reduced stands and consequent
poor pepper fruit yield with application ¢f dimethametryn
at 0,25 kg a.i./ha followed by supplementary hoe-weeding
at 7 WAT,
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2.2.8, Linuron

Linuron (3=4=dichlorophenyl)-1-methylurea) a sube-
stituted urea, is mainly formulated as a wettable
powder containing 50% active inzredient and is closely
related to other substituted urea compound namely
monolinuron, monurcn and diuron, Linuron is a systemic
herbicide which is abecrbed mainly threcugh the roct
system and the leaves, The herbicidal activity <f
linuren is based on its interference with photosynthesis
by inhibiting the Hill reaction for which water is
required for the synthesis of carbohydrates, The woter

* + OH™ during the

molecule normally splits into H
process, Linuron inhibits this process thereby rendering
the plant incapable of carbohylirate synthesis (Cvcerbeek,

196L).

The selectivity of linuron is based on differential
movement, distribution an! retoxification rate in the
plant, It has a low water solubility and hence its
movement in the scil is almost negligible, In 2
pre=emergence application the active ingredient is
therefore fixed in the uppermost layer of the soil where
the najority of annual weeds germinate while the sceds
of cultivated plants lie leeper in the soil, In aldition
to the above basis for selectivity, certain specics of
plants are tolerant because they are able to deiracde

the herbicide, while others appear to have an inhcrent
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resistance to the herbicide, For example, linuron can
be usel selectively for annual weed contreol in carrots
as a post-emergence treatment. The basis of thesc
selectivities are usually restricted absorpticn and
translocation or rapid inactivation by the crup plant

(Asnton and Craft, 1973).

In France, pre-emergence application of linuron at
0.5 kg a.1./ha has been reported to have selectively
controlled weeds in pepper (Pelletier and Ceilier, 1969),
Ienatov (1972) however, observed that linurcon at 2,0
kg a.i./ha injured most of the Capsicum spp grovn on
calcareous chemozey soil, In order to avoid crop injury
and at the same time obtain satisfactory weed control
in pepper, the use cf a mixture containing low ratc of
linuron and a well tolerated grassy weed herbicide has
been suggested by Uwannah (1982)., In a field trial at
Samaru, the worker obtained high pepper fruit yield
with pre-emergence application of linurcon mixturc with
pendimethalin and alachlor each at 0.5 + 1.0 and 0.5 +
2.0 kg a.i./ha., Nongu (1982) also reported effective
weed control, increased crop vigour and high pepper
fruit yield with metolachlor plus linurcn at 1,0 + 0,5
kg a.i./ha followed by supplementary hoe-weeding at
6 WAT, Successful weed control and high pepper fruit
yield was obtained with linuron mixture with diphenamid
and metolachlor at 0.5 + 4.0 and 0.5 + 2,0 kg a.i./ha,
respectively (Yusuf, 1983),
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2.2.9. Metobromuron

Metobromuron (2-(L4=bromophenyl)=-1-methoxy-1-
methylurea) is a substituted urea used as a pre=-
emergence herbicide for weed control in onion, groundnuts,
sunflower, beans, potatoes, tcbacco, tomatc and pepper
(Romero and Espana, 1975; Sinha and Lagoke, 1982;
Uwannah, 1982). The activity of this herbicide ceccurs
through interference with photosynthesis by inhibiting
Hill reaction thereby rendering the susceptible plent
incapable cf carbohydrate synthesis (Overbeek, 196l).
The selectivity of metobromuron appear to be associated
with presence or absence of a halogen atom in the phenyl

ring (4ncn. 1973).

Uwannah (1982) suggested the use of metobromuron
in mixture with an appropriate grass weed killer in
order to obtain wide spectrum of weed control, The
worker used metobromuron mixture with metolachlor at
0.75 + 0,75 and 1.5 + 1.5 kg a.i./ha and obtained good
weed control until 6 WAT and high pepper fruit yield,
Similarly, Nongu (1982) observed that metobromuron plus
metolachlor at 0,75 + 0.75 and 1,5 + 1,5 kg a,i./ha

gave higher pepper fruit yield than the untreated check,
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2.2.,10, Chleorbromuron

Chlorbromuron (N-(lL-bromo=3-chlorophenyl)-=N-
methoxy-N-methylurea) is alsoc a substituted urea and
it is used as a soil-applied herbicide, The usc of the
herbicide for weed control in vegetable crops has been

reported by a number of workers (Deuber et al., 1970),

In twe field trials carried out on loamy sandy
solls both heavily infested with broad-leaved weeds
Deuber et al, (1977) reported satisfactory weed control
in onion with chlorbromuron at 1.25 kg a.i./ha, 1In
this trial no adverse effects were observed on stand
or bulb proluction. In Mexico, Perez (1970) applied
chlorbromuron at 2,3,4,8 and 12 kg a.i./ha to chilles
and observed that 90% of broad-leaved weeds were
controlled for 90 days after application., Control of
grasses and sedges was obtained for 60 days. The most
successful treatments were those made early post-
emergzence of weeds either before cor after irrication,
Late poust-emergence application when weeds were 20 cm
high was less successful. Among the rates tested,

i kg a.i./ha gave as good weed control as high rates
of 8,0 and 12,0 kg a,i./ha and no crop injury was
obgserved provided spray did not touch the leaves of

the crop.
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Chapter 3
MATERIALS AND METHODS

3.17. Experimental Sites

Two field experiments were conducted during the wet
season in June 1982 at the Institute for Agricultural
Research Farm, Samaru (11 11'N 07° 38'E) in the northern
Guinea savanna ecological zone of Nigeria, The trials
were repeated in November during the 1982/83 dry season
at the Irrigation Research Station of the Institute for
Agricultural Research Station, Kadawa in the Sulan
savanna ecological zone of Nigeria., The trial on weed
competition was alsc conducted on the Ahmadu Bello
University Farm during the 1982/83 dry season, The dry

season trials were conducted under furrow irrigation.
2

The soils at the experimental sites were deep
freely=drained sandy loam with low organic matter
content, Details of the physico-chemical characteristics
of the soils are shown in table 1, The total rainfall
recorded during the 1982 wet season was 769 mm and only
523 mm occurred during the crop life cycle., The common
weed species at the experimental sites are indicated

in table 2.

3.2, Nursery management

Seed-beds of 1.0 m wide by 6.0 m long were

prepared and single superphosphate fertilizer was



Table 1., Physico-chemical analysis of soil samples from the experimental sites,
| at Samaru and Kadawz,

wHWm mwmm_nﬁu

Coarse sand (%}

Fine silt (%)

Ccarse silt (%)

Clay (%)

Crzonic carbon (3%

FH 17 mmmov

FH 1:25 (0,01 Enmnwmv
CEC (Meg/100g soil)

Wet Seascn 1982 Dry Season 1982/83
HMMBMWMB cswwmwmwwm Farnm Kadawa
30,56 58.53 55.27
20.60 0,95 4.73 -
8.67 3.00 2.30
21.6Q Am.oo. 28.00 .
18.25 18,67 9.33
0.32° 0.85 0.37
5.26 6,95 5.80
5.48 ©.63 5.77
15,60 2,90 :.mo

o
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Table 2. List of weed species present at the experimental sites,

. e

Qccurrence
Wet season 19482 pry season 1982/063
Weed Specles TAR Farm UnivErsity Farm  poo .
Samaru Samaru

2 (a) Anmual zrosses
Lleusine indica (L.) o +++ e P
Eragrcostis tremula (L.) -+ + +
Chloris pilcsa Schum. 4 | N -
Digitaria ciliaris (Ret,) Kock S + 44
Dactyloctenium aegyntium (L.) Richt, e + _ ++
Cyncdon dactylen (L.) Pers ++4 e +r
Imperata cylindricz (L.,) Beauv - _ e -
2 {b) Broad=-leavel weels
Verncnia ambigua (L. ) | _ . + ok
Vernonia pauciflora (L.) it + et
fmeranthus spinosus (L.) F A+ ++
Sclanium nigrum (L.) -+ + 4+
Sclagnum nodiflora (L.) ++ + 4+t

Hyptis oderatum (L.} o+ - 4+t
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Weed Species

Wet season 1982

Dry season

1982/83 -
adawsg

Samaru Samara

Fortulaca cleraceage (L.) ++ + ++
Lcanthospermum hispidium DC, + e +

Inomea aguatica (Forst) +++ -+ +

Cassiz tora (L.) -+ -+ +

Azerantum conyzoides (L.) ++ + +

2 (c) Sedges |

Cyperus rotundus {L.) ++ P 4
Cyperus esculentus (L.) 4+ P, ++

+++ High occurrernce
++ Moderate M
+ Minor "

- Nil
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incorporated at the rate of 46,3 kg P205/ha before

seeding.. Seeds of sweet pepper (Capsicum annuum var,

California mild) and chilli pepper (Capsicum frutescens

var. Serrano chilli) were used since the quantity of
available seeds of each specles was inadequate for both
trials, The seeds were obtained from the Horticultural
Unit of Institute for Agricultural Research, Samaru,

The seceds were sown in drills of 15 em apart and covered
lightly with soil and mulched with dry grass, Water
was applied regularly as required using watering can

to keep the soil moist. Seedlings which emerged five
days after sowing were transplanted at 6 weeks after

sowing,

3.3. Land preparation transplanting

and- cultural practices

In all the trials, the land was ploughed and
disc-harrowed at two weeks later., Single super-
phosphate was uniformly broadcast at the rate of LH5.,3
kg P205/ha before ridging at 75 om apart, Six-week
old pepper seedlings were trangplantzd {(one plant
per stand) at an intra-row spacing of 50 cm. Calcium
ammonium nitrate at 65 kg N/ha was equally split-
applied ns side=dressing at 3 weeks after transplanting
and at first set of fruits, Cymbush 1.8 ULV, was
applied at the rate of 2 1/ha to control insect
pests which infested the crop at Samaru during the

wet season, All weedings were done with hand-hoe,
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In the case of chemical weed céntrol trials,
sunplemnentary hoe-weeding was done at 9 and 10 weeks
after transplanting during the wet and dry seasons,
respectively., The experiments conducted during the dry
season was irrigated twice per week, from the time of
transplanting until the first set of fruits were
produced, after which the crop was irrigated weekly

until final harvest.

3.4. Herbicide application

Herbicides were applied with a knapsébk sprayer
using a deflecter nozzle at a swath width of 75 cm,
a pressure of about 2.7 kg/cm2 and in a spray volume
of 250 1/ha, All herbicides were applied at one day
before transplanting pepper seedlings. In the dry
season trial, herbicides were applied after 1light
irrigation; but at one day before transplanting pepper

seedlings,

3.5. Treatments and Experimental layout

In all the trials, gross and net plot sizes
were 3.75 m x 4.5m and 2.25 x 4.5 m, respectively,
The weed competition experiment consisted of ten
treatments laid out in a randomized complete block
design and replicated four times. 1In one set of the

treatments, pleots were kept wéed-free for 3,6,9 and
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12 weeks after transplanting and subsequently left
unweeded until harvest. In the other set, weeds were
allowed to compete with the crop for the corresponding
periods and subsequently controlled until harvest,

Two treatuents of weed-infestation and weed-free
throughout the crop growth were alse included as
cantrols. Weeding was done with the Wegt African

hand-hoe,

In the study con chemical weed control, sixteen
herbicide mixtures were tried, each at two rates and
compared with hoe-weeded and unweeded controls during
the wet season of 1982, Twenty-one promising
herbicide treatments selected from those evaluated
in the wet season were further tested in the dry
season and compared with hoe-weeded and unweeded
controls. The treatments were also laid out in a
randomized complete block design and replicated four

times,

3.5. Data collectlon

The following observations were taken:

3.6.1, Weed Sg¢pre and weed weight

Weed cover score was taken at 3,6 and 9 weeks
after transplanting using the scale 0 to 10 where O

was gssigned to plots without any weed and 10 assigned
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to plots with full weed cover. Samples of fresh

weeds were taken from two -quadrants each measuring 0,75
m2 in each plct before any weeding was done and the

total fresh weed weight produced recorded, The aire-dried
weed welight could not be recorded because they rotted

before they were fully dried,

3.6.2. Crop growth parameters

A scale of O to 10 was used for the crop vigour
score, where plots with fully healthy crop were assi;ned
10 and those with complete crop kill were assigne:dl O,
Crop vipgour scores were taken at the time indicated in

the table.

Crop stand count was taken at harvest from the net
plot in crder to assess the effect of treatment on crop
establishment. Plant height, number of leaves,
branches and flowers of three tasged plants were also

taken as specified in the tables,

3.6,3, Fruit weight and fruit number at harvest

Picking of pepper fruit started at abecut 10 to 12
weeks after transplanting. There were 10 and L pickings
in the wet and dry season, respectively. Both the
fresh weight and number of fruits at each harvest were

taken and the total fruit weight of all the harvests
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and frult number per plant were recorded at the end

of the final harvest,

3.7. Analysis of data

All data were subjected to statistical analysis,
Regression analysis was also done on some variables,
Least significant difference (LBD) values at 5% level
of probability were used to compare treatment means

b

where ¥ values were significant,
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RESULTS

i, Effect of period of weed interfercence

on sweet pepper

The effect of time of weed removal on the
various growth parameters, yield and yield attributes
of pepper viz crop vigour score, number oI leaves and
branches per plant, plant height, number of flowers
and fruits per plant as well as fruit yield are

presented in tables 3 to 13.

L.1.1. Crop vigour score

At Samaru during the wet and dry seasons, crop
vigour score at & WAT was significantly depressed by
weed infestation for 6 WAT, compared with the crop
kept weed-free until 6 WAT (Table 3). In contrast,
crop vigour score of plots kept weed-frce for 3 WAT
and those weed-infested for only 3 WAT were similar
to that of the crop kept weed~free for 6 WAT in
both trials. However, at 9 WAT at Samaru during
the wet season, vigour score of ¢rop weed-infested
for 9 WAT was significantly depressed, while those
kept weed-free for various periods and those weed-
infested for cnly © WAT and earlier resulted in

similar vigour scoré to that of the crop kopt
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weed-free until 9 WAT. At this site during the dry
season, plots kept weed-free for 9 WAT and earlier and
those kept weed-infested until 9 WAT and earlier were
similar in vigour score at 9 WAT, Similarly, at Kadawa
in the dry season, plots kept weed free for 6 WAT and
earlier and those kept weed-infested for only 6 WAT
and earlier were similar in vigour score at 6 WAT,
However, at 9 WAT, vigour score of crops keot weed-
infested for 9 WAT and those kept weed-free for only 3
WAT were significantly depressed compared with those
kept weed-free for 9 WAT, Vigour score ol crops kept
weed-free for 6 and 9 WAT and those weed-infested for

only 6 WAT and earlier were however similar,

In all the trials, crop vigour score was positively
correlated with fruit yield and fruit number per plant
and negatively correlated with weed weight, (Tables 11,

12 and 13). At Samaru during the wet seanson, crop

vigour score was positively correlated with flower number,
plant height, number of leaves and branches per plant

(r = 0,573, 0,765, 0,792 and 0.818, respectively).

Crop vigour score was also strongly and positively
correlated with number of branches per plent (r = 0.657)

et Kadawa during the dry season (Tables 11, 12 and 13).
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Table 3, Effect of period of weed-interference on crop vigour score of
sweet pepper.

Pepper crop vigour moo#mJ
et season Dry season

Treatment Samaru Sar.aru Radowa

6 WAT G WAT € WL O VAT 6 WET O WAT
Weed-free for 3 WAT (5 6.6 6.5 .9 75 4.6
Weed-free for 6 WAT Te3 yan 7.0 L.8 8.4 65,8
Weed=-free for 9 WAT * 6.6 #* L.S * Te5
Weed=-free for 12 WAT * * * * * #
Weed-free until harvest * * #* #* * *
Weed-infested for 3 WAT 6.5 8.1 £,0 £.5 8.8 8.5
Weed-infested for 6 WAT 6.0 59 4+5 5.0 7.9 5.8
Weed-infested for 9 WAT * I * 5.8 * 4.8
Weed-infested 12 WAT * * * " * ®
Weed-infested until harvest * * * * * ®
SE + 0.47  0.57 0.64  0.47 o0.45  0.63
LSD at P = 0.05 1.33 - 1.64- - 1.87 1.3 7 1.26  1.78

1 Scoring scale 0-10, where O = crop completely dead, and 10 = fully healty crop.
2 WAT = Weeks sfter transplanting in this table amd in subsequent tables

* = Treatments that have not been completely appl}ied in this table
and in subsequent tables,
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4a1.2. Leaf number

At Samaru, during the wet season, leaf count at
6 WAT was significantly depressed by weed~infestation
until 6 WAT, while plots kept weed-free for 6 WAT and
earlier and those weed-infested for only 3 VAT had
similar leaf number, Leaf count at 9 WAT was
significantly depressed by weed-infestation until 6
and 9 WAT compared with the crop kept weed-free until
9 WAT, while plots kept weed free for various periods
and those weed-infested for only 3 WAT and similar
leaf ccunt. At 12 WAT, however, only the plots
initially weed-infested for © WAT ané less produced
comparable number of leaves of those of the plots
initially kept weed free until 12 WAT, At Samaru
during the dry season leaf count at 9 VAT were
similar in all the plots except those <f the plots
initially kept weed-free for 3 WAT (Table L).
At Kadawa during the dry season, leaf count at 15 WAT
was significantly depressed by initial weed infestation
until 6 WAT and later as well as initial weed removal
for only 6 WAT and less compared with the crop kept
weed-free throughout its growth. However, initial
weed removal until 9 WAT and later, as well as weed
infestation for only 3 WAT resulted in simnilar leaf
count to that of the crop kept weed free throughout

its growth,
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Table fi. Effect of period of wced-interference on leaf number of sweet pepper.

Leaf number per plant

Wet seascon Dry season

Samaru Samaru adawn

Treatment VAT 12 w.T JRLT AL VAT
Veed-free for 3 WAT . . -5y 68 57 100 . 107
_ ;.1 Veed~free for 6 WAT - 51 72 67 83 71
Weed=free for 9 VAT o * S0 104 83 140
Weed-frec for 12 WAT | _ * *® 191 *® 114
- mmmm1mwmm until harvast ox : * * “ 193
Veed-infested for 3 WAT . h 78 173 by 128
Jeed-infested for & Wi 27 48 162 57 112
Weed-infested for 9 WAT * 30 52 65 - | 118
Veed=-infested for 12 WAT o @... * - 75 . s 90
Veed~infested until harvest * % * o _ 50

SE + - o 7.1 12,4 27.5 13.6 27.67 -

LSD at P = 0.05 20.6  35.0  77.8 39, 77.9
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As shown in Table 11, at Samaru in the wet season,
leaf number was positively correlated with crop vigour
score, plant height, number of branches, flower and fruit
number per plant as well as fruit yield and negatively
correlated with weed weight (r = 0,792, 0,680, 0,863,
0.8,40, 0,409, 0.551 and 0.514, respectively), In the
dry season however, leaf number was not strongly
correlated with any of the crop and weed parameters
at Samaru, while it was only corrleated with flower

number at Kadawa (r = 0,420).

4.,7.3. DNumber of branches.

During the wet season at Samaru, weed association
with pepper until 9 WAT caused significant reduction
in number of branches per plant ccompared with the crop
initially kept weed-free for 9 WAT, while crops
initially kept weed=free for various periocds and those
initially weed-infested for only 3 and 6 Y47 had
similar number of branches (Table 5)., .\t this site
during the dry season, number of branches per plant
at 9 WAT was not significantly affected by periocd of
weed interference., At Kadawa in the dry =ceason, number
of branches per plant at 12 WAT was significantly
reduced on plots kept weed free for only 6 V.T and less
and those initially weed-infested for 9 VAT and more,

compared with the crop kept weed free for 12 WAT.
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Table 5, Effect of period of weed-interference on number of branches psr plant
of sweet pepper

Number of branches per plant

Wet scason Dry season

. Samaru Samaru Kadawa
Treatment G WAT T WAT T2 WaT
Weed-free for 3 WAT 8 16 : 2l
Weed-free for & WAT 10 17 32
Weed-free for 9 WAT 8 15 11
Weed=free for 12 WAT * » 51
Weed-free until harvest * * . *
Weed-infested for 3 WAT g 16 L2
Weed-infested for 6 WAT 7 17 38
ﬂmmmrwbwmmdma for 9 WAT in I _ 3l
Weed~-infested for 12 WAT * ¥ 20
Weed-infested until harvest * * *
SE & 1.4 1.3 6.12

LSD at P = 0,05 L.0 NS 17.3
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Number of branches per plant was positively
cdrrelated with fruit yield, number of ruits and
flowers per plant, crop vigour score, 1eaf number
per plant and plant height and negatively correlated
with weed weight at Samaru during the wct seoson
(r = 0,699, 0.568, 0,74k, 0.818, 0.863, 0.823 and 0.561,
respectively). Turing the dry season, no stroag
relationship was observed between the number of branches
and other parameters at Samaru but number of branches
per plant was positively correlated with fruit yield,
crop vigour score and negatively correlated with weed
weight at Kadawa (r = 0.769, 0,657 and - 0,801,

respectively),

hetoi. Plant height

At Sémaru during the wet seasoh, plant height at
9 WAT was significantly reduced by weed infestation
until 9 WAT, while plots kept weed free for various
periods and those weed-infested for only 6 VAT and
less had similar plant height. At this site in the
dry season, plant height at 12 WAT were similar in
plots initially kept weed-free and those initially
weed-infested for various periods. However, no
significant difference was observea among the

various treatments at Kadawa {Table 6).
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Table 6, Effect of periocd of weed interference on plant height cf sweet pepper

Plant height (cm)

Wet season Dry season

Treatment mmmm%w mmawwc mmmmmm
Weed=free for 3 WAT 36,0 86,8 23.5
Weed-free for & WAT 37.0 - 76.0 23.7
Weed~free for 9 WA 32.0 77.5 *
Weed~free for 12 WaT *» 7543 *
Weed-free until harvest * * ®
Weed-infested for 3 WAT 35,0 £8.25 28,9
Veed~infested for 6 WAT 35.0 7he5 21.8
Weed-infested for 9 WAT mmro 86,5 *
Weed~infested for 12 WAT * 4.0 *
lieed-infested until harvest * * *

SE 4 2.62 | 9.71 1.75
LSD at P = 0,05 7.59 28.17 NS
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During the wet season, plant height was positively
and highly correlated with fruit yield, fruit number,
flower number, crop vigour score, number of leaves and
branches per plant and negatively correlated with weed
weight (r = 0,610, 0.461, 0.552, 0.765, 0.680, 0.823
and - 0,461, respectively). In the dry season, there
was no strong ccrrelation between plant height and
other crop parameters at Samaru, and it was only

correlated with flower number at Kadawa (r = 0.472).

1.1.5. Flower number

At Samaru during the wet season, number of flowers
per plant at 6 WAT was significantly reduced in plots
initially weed=-infested for & WAT as well as those kept
weed=free for only 3 WAT, while flower number of crops
kept weed-free for & WAT and those kept weed=-infested
for only 3 WAT were similar. At Samaru in the dry seasgon,
only crops initially weed-=infested for 9 WAT produced s
significantly lower number of flowers per plant than
the crop kept weed-free until 9 WAT, while those kept
weed=free for various periods and those initially weed-
infested for only 6 WAT and less had similar number
of flowers per plant, Time of weed removal had no
significant effcect on the number of flowers per plant

at Kadawa during the dry season (Table 7).



Table 7. Effect cof period of weed interference on flower number of sweet pepper

Number of flowers produced per pilant

Wet season Dry season
Samaru
Treatment : : WA
Weed~free for 3 Wi >:2 13 5
Weed~free for & WAT 6.1 | 10 3
Weed-free for 9 WAT * _ | 16 o S
Weed~free for 12 WAT L ® o o o
Weed=frec until harvest * : # _ %
Weed-infested for 3 WaT 6.4 ,wm o R
Weed=-infested for & WAT 5.5 11 . 1h
Weed-infested for S WAT : * | B | 3t
Weed-infested for 12 WAT #* | * 3
Weed-infestid until harvest o | L N
SE + 0.2¢ 2,28 3,.ul

LSD at P =.0,0% 0.62 6.61 NS
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Flower number was peositively correlated with crop
vigour score, leaf number, plant height, number of
branches per plant and negatively correlated with
weed weight at Sam~ru during the wet season (r = 0,573,
0.840, 0.552, 0.74l and - 0,458, respectively). During
the dry seanson at Samaru, flower number was not strongly
correlated with any of the crop or weed parameters, but
at Kadawa it was correlated with plant height and leaf
number (r = 0,472, 0,420, respectively).

L.1.6. Fruit number

At Samaru during the wet season, plots initially
kept weed=free for only 3 WAT and those weed=-infested
for 9 WAT and more, had significantly lower fruit
number per plant compared with those kept weed-free
throughout. However, plots kept weed-free for 6 WAT
and more and those initially weed-infested for 6 WAT
and less resulted in comparable fruit number per plant
to these of the plots kept weed-free throughout the
crop growth, If kept weed=free initially, the highest
increase of three fruits per week was obtained when
the crop was kept weed-free for further 3 weeks
beyond the initial 3 WAT. Similarly, the highest
reduction of five fruits per week occurred when initial

weed=infestation was extended for further 3 weeks
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Table 8, Effect of period of weed interference on fruit number of sweelt pepper

Pepper fruyit number per plant at harvest

Wet sesgopn Dryy séason

Treatment - Samaru Samaru Kadawa |
Weed-free for 3 WAT 6 10 11
Weed-free for 6 WAT 15 S 15
Weed=free for 9 WAT | 16 11 . 24
Weed=free for 12 WAT 22 12 | 22
Weed-free until harvest 23 19 18
Veed-infested for 3 WAT 24 15 29
Weed-infeste? for © WAT 25 1l 23
Weed~infested for 9 WAT 10 13 9
Weed-infested for 12 WAT 10 8 8
weed-infested until harvest . 3 8 6
SE + | | 3.8 1.5 .1

LSD at P = 0.05 10.6 b2 1.5
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beyond the first 6 WAT. At this site in the dry season,
crops initially kept weed-infested for 6 WAT and more

and those kept weed=free for 12 WAT and less had lower
fruit number than that of the weed-free control, The
highest increase of two fruits per plant per week

was obtained by keeping the crop weed-free for 3 weeks
beycnd the initial 12 WAT, However, the highest reduction
of two fruits per plant per week occurred when the crop
was kept weed-infested for 3 weeks beyond the first 6 WAT,
Fruit number per plant obtained from plots weed=infested
for 12 WAT was not significantly different from those of
the unweeded plots at Samaru in the dry season, At
Kadawa, on the other hand, all the treatments except the
unweeded check resulted in fruit number similar to the
weed=free control, In this trial, the highest gain of

3 fruit per plant was obtained by keeping the crop
weed=free for a further 3 weeks beyond the initial €

WAT, while the highest reduction of three fruits per
plant was obtained from plots initially kept weed-
infested for 3 weeks beyond the first 6 WAT.

Fruit number was positively and strongly correlated
with fruit yield, cfop vigour score, plant height,
number of leaves and branches per plant at Samaru in
the wet season (r = 0.81l, O.411, 0.461, 0,409 and
0,568, respectively). In the dry season, fruit number

was positively correlated with fruit yield, crop vigour
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scorc and negatively correlated with weed weight at
Samaru (r = 0,558, 0.779 and - 0.625, respectively),
while it was correlated with fruit yleld, crop vigour
score and negatively correlated with weed weight at

Kadawa (r = 0,707, 0.710 and - 0,553, respectively).,

he1.7. Pepper fruit yvield.

In 21l the trials, weed asscciation with pepper
for 9 WiT and more caused significant reduction in
pepper fruit yield, compared with the crop kept weed-
frec throughcout its growth, At Samaru, during the wet
season, plots initially kent weed«free for various
periods beyond 3 W.T and those weed=-infested for 6
WAT and less had similar fruit yields to those kept
weed=frece throughoyt the crop growth., In the dry
season, however, only the H~lotes kept wecd-free until
9 WAT and more at Samaru ant 12 WiT ant mere at
Kadawa resujted in similar vi.:ld to that of the weed-

free control (Table 9).

In these trisls, unchocked weod zrowth resulted
in about 80% loss in potential pepper fruit yield at
Samaru in the wet season, 60% and 83% losses in swect
pepper fruit yiclds at Samaru and Kadawa, respectively,
during the dry scascn. In all the trials, the highest

yield loss pcre unit time occurred by keeping the plots
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Table 9., Effesct of period of weed interference on sweet pepper fruit yield

Sweet pepper fruit yield (t/ha)

Wet season Dry season
Treatment - Samaru Samaru Kadawa
Weed=free for 3 WAT L5k 2.73 2,25
Weed-free for 6 WAT 7.56 2,61 3.62
Weed-free for 9 WAT 7.19 3.39 4,81
Weed-free for 12 WAT 15.92 3.56 5.9
Veed=free until harvest 12.27 49 6.1
Weed-infested for 3 WAT 13,81 3.79 6,38
Jeed-infested for 6 WAT g, L1 L .07 5.88
Weed=infested for 9 WAT 3.3k 2.55 2.32
Weed-infested for 12 WAT 2,79 2.36 1.0k
Weed~infested untlil harvest 3.Q0 1.82 1.10
SE + 1,90 C.48 0.52
LSD md“m_L 0.05 5.36 1,37 147
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initially weede-infested for fruther three weeks beyone the
initial 6 WAT, These values which were based on actual
fruit yields were 2;02 t/week for Samaru in the wet
season, 0.84 and 1,19 t/week for Samaru and Kadewa,
respectively in the dry season, 0On the other hand,

the highest gain of 2,91 t/week in pepper fruit yield
was obtained when the crop was initially weed~free

for further 3 weeks beycnd the first 9 WAT at Samaru
during the wet season, At this site in the dry season,
the highest gain of 0,31 t/week in fruit yield was
obtained by keeping the plots weed=free for 3 weeks
beyond the first 12 WAT, At Kadawa, weed removal
beyond the first 3 weeks until 6 WAT resulted in

greatest increase of 0.6l t/week in pepper fruit yield,

Figures 1 to 3 contain curves of predicted values
of pepper fruit yield as related to weeding period

using an equation:

Z Z
where 22, 23, are functions of time of weeding periecd,
chosen so that the sope is zero at t = O (time of
transplanting) and t = 15 weeks (time of harvest) and

2, by, b3 are repgression coefficients, This is a

special case of the quartic equation:

2 3
Y=a + bt + bzt + b3t + butu.
This equation gives a sigmoid relationship of yield and
weeding time which is asymptotic both at t = 0 and t = 15

weeks. In the wet season at Samaru, it was obvious
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that for 0%, 10% and 20% losses in potential sweet pepper
fruit yield, weed-free requirement was from 2 WAT until
harvest. 3 WAT to harvest and I to 12 WAT, respectively
(Fig, 1). In the Jry season, at the same site, plots ought
to be kept weed-free from time of transplanting of pepper
until harvest, L to 12 WAT and 7 to 10 WAT, respectively
for yield reductions indicated above. At Kadawa in the

dry season, it was required to keep plots weed=frece from
time of transplanting pepper until harvest, i tc 11 WAT and
7 to 8 WAT for O%, 10% and 20% losses in pepper fruit yield,

respectively,

Pepper fruit yield was positively correlated with
fruit number, number of leaves and branches per plant,
crop vigour score, plant height and negatively correlated
with weed weight at Samnru during the wet season (r = 0,8l,
0.551, 0.699, 0.615, 0.610 and -0,51l, respectively). In
the dry season at Samaru, fruit yield was positively
correlated with fruit number and crop vigour score
(r = 0.558 and 0.622, respectively) while it was positively
correlated with fruit number, crop vigour score, number
of branches per plant and negatively correlated with weed
weight at Kadawz (r = 0.707, 0,737, 0.769 and -0,73L,
respectively).

L.1.8, Total weced weight

The total weed weight presented in table 10 includes

weights of weeds removed during weeding operations and
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the weed-infestation at the time of final picking,

In the wet season trial at Samaru, pepper plots weeatds
infested for € WAT and longer and those subsequently
infested after inltlial removal for the first 3 WAT had
high weed weights which were comparable to those of
the plots unweeded thruoughout the crop growth,
However, the plots that were infested with weeds for

3 WAT only, and those subsequently infested with weeds
after their initial vremoval for 6 WAT snd more, produced
lower weed weights than those of the unweeded control,
In the dry scnson at this site, weed-infestation for
12 WiT and weed removal until 9 WAT and less resulted
in comparable weed weight to that of the unweeded
control, Hcwever, vood weights of the plots kept
weed=free for 12 wAT and throughout the crop growth
and those weed-infested until 9 WAT and less were
signifiecently lowey than th-ose of the plots weed-
infested throuzghout at Samaru in the dry season.,

At Kadawa on the <ther hand, wees assveiretdan with
pepper until 12 WAT rcsulted in high weed weight
comparablie to that of the crop unweeded throughout

its growth, while initial weed removal for various
periods as well as weed infestation for 9 WAT and less
resulted in lower weed weight (Table 10), The highest
weekly reduction of 10,29 t/ha of weed weight occured
at Samaru during the wet scason when weeds were removed

from pepper for a further 3 weeks bey nd the initial
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Table 10, Fresh weed weight as affected by periocd cf weed interference in
sweet pepper

Weed weight at harvest (t/ha)

Wet season 198¢ Dry season 1962/83
Treatment ” S Samaru Samaru Radawa
Weed-free for 3 WAT ) 39.41 41,19 20,140
Weed=-free for 6 WiT . 32,88 5.3l 20.98
Weed=free for 9 WAT : 1.94 . 0.59 8.35
Weed-free for 12 WA - 2.4l ] 1,76 . 2,64
Weed-free until harvest : , 2.76 _ . 2,98 o 1.28
Weed-infested for 3 WaAT | T 3.78 . 2,82 2.89
Weed-infested fur 6 WAT 58.59 . 2,12 12,713
Weed=-infested for 9 WAT 58,08 - 3.26 19,31
Weed=-infested for 12 WAT _ . 57.71 © 5,26 2567
Weed-infested until harvest 62,99 9.88 34.39
SE 4 | 8.83 1,90 3.27

LSD at P = 0.05 21,99 5,38 9.25
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6 WAT, while the highest weekly increase of 18,27 t/ha
was obtained when the weeds infested the crop for a
further 3 weeks beyond the first 3 WAT, At this site

in the dry season, weed removal beyond the first

3 weeks until 6 WAT resulted in weed weight reduction

of 1.61 t/ha per week, while weed infestation beyond

12 WAT until harvest resulted in weekly increase of

1.5l t/ha, At Kadawa, weed removal for further 3 wveeks
beyond the first 6 WAT caused ;.20 t/ha reduction in

weed weight per week, while weed infestation for further
3 weeks beyond the first 3 WAT resulted in weekly
increase of 2,8 t/ha in weed weight, As shown in figure
lt, the period between 3 and 6 WAT appears to be the period
cf the most rapid weed growth in plots initially weed-
infested at Samaru during the wet season, Apparently
fresh weed weight did not increase from this time until
harvest in those plots. On the other hand, the most
rapid weed reduction cccurred between the time of
transplanting and 9 WAT in plots initially kept weced-
free. Thereafter there was no reduction in fresh weed
weight despite further weedings. At Samaru and Kadawa

in the dry season (Figures 5 and 6) weed weight increased
linearly from transplanting until harvest, while the

most rapid weed reduction was observed in plots initially
kept weed=-frece from transplanting until 12 WAT, Further
weeding after this period did not seem to help in reducing
fresh weed weight,
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Weed weight was negatively correlated with fruit
vield, fruit and flower numbers per plant, crop vigour
score, plant height, number of leaves and branches per
plant at Samaru during the wet season (r = =0.51},
«0,38L, -0.458, ~0.466, -0.;61, =0.514 and -0.561,
respectively), In the dry season at this site, weed
weight was negatively correlated with fruit number and
crop vigour sc.re (r = -0,625 and -0,558, respectively),
At Kadawa, weed weight was negatively correlated with
fruit number and yield? crop vigour score and number

of branches per plant (r = -0,553, =0.734, =-0.73l and
-0,701, respectively),
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Table 11, Correlation between weed weight, crop growth ond yield and yield attributes as
affected by period of weed interference at Samaru during the wet season in 1982

Fruit Flower
Yield Number Number

Crop growth

Crop vigour Flant ht.ght Leal numper

Weed

Branches/plam weight

Fruit yield . 1.00 (.81l 0,386
Fruit number B 1,000 0,333
Flower number — | 1,000

Crop vigour
Plent height
Leave mumber
Branches/plant _

Weel welght

C.018 0.510
O. 411 01461
0.573 0.552
1,000 C.765
1,00

0.551
0,409
0.840
0.792
0.680
1.00

0.699
0.568
0.7uL
0,818
0.823
0.863
1 .000

0.514
0,38k
0.458
0.466
0.461
o.marm
0.561
1.000

Values above 0,308 are significent at P

= 0.05 probability level,

i ¥



Table 12,

Correlation

between weed
as affected by period of

weight, crop growth and pepper fruit yield and yield attributes
weed interference at Samaru in 1982/83 dry season,

Fruit Flower Crop growth Weed
Yicld RNumber Number Crop vigour Plent neight Leal number Branches/plant weight
Fruit yield 1,000 €.558 0,277 0,622 0,291 0.059 0.033 0.391
Fruit number 1.000 0.162 0.779 0,307 0.147 0.206 0.625
Flower number 1.000 0.25¢ 06339 0.361 0,163 0.071
Crop vigour 1.000 03108 0,127 0.10L 0.558
Plant height 1..00C O1mm4 0.265 0.050
Leaf number 1.000 0,036 0,030
Branch/plant 1.000 0,104k
Weed weight 1.000
Values above 0,308 are significant at P = 0.05 probebility level,



"nble 13. Correlation between weed weight, crop growth and yiela and yield attributes as
affected by period of weed interference at Kadawa in 1982/83 dry season,

o

ﬂwmwﬁ mwnimw oh“;wviﬁw smmn
¥icid number Number Crop vigour Plant height Leai number Branches/plant weight

Truit yield 1.000 0,707 0,011 0.737 0.042 0.182 0,769 - 0.734
Fruit number 1.000 0,372 0.710 0,292 0.027 0.379. - 0,553
flower number 1.000 0,042 Q.472 041420 0.206 - 0.070
Crop vigour 1.000 0,136 C.120 0,657 - 0.734L
P1lont height 1.000 Ne316 0,143 - 0,001
Leaf number 1.000 0274 - 0.34L

- 58 -

-1 ;1 1 . _{.“\mu - Ol ﬂﬁux_

bronch number

weizht 1,000

——

Values above 0,308 are significant at P = 0.05 probability levcl,
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. h.2, Effects of herbicide treatments
on weeds and pepper

The effect of various herbicide treatments on
weed cover score, weed weight, chilli pepper growth

and fruit yield are shown in tables 14, 15, 16, 17,
18 and 19,

he2.7. Weed score

As shown in table 14, during the wet seascon at
Samaru, all the herbicide treatments resulted in lower
weed cover score than the unweeded control at 3 and
6 WAT, However, at & WAT, mixtures of alachlor,
metolachlor and chlorthal-dimethyl with linuroen at
1.0 + 0.5, 2.0 + 0,5 and 6.0 + 0.5 kg a.i./ha,
respectively, alachlor, metolachlor and chlorthal-
dimethyl mixtures with metobromuron each at both rates
and pendimethalin plus metobromuron at 1.0 + 1.0
kg a.l./ha resulted in significantly higher weed score
than the better hoe=weeded control, Although no
herbicide treatment resulted in comparable weed cover
score to the hoe-weeded control at 9 WAT during the
wet season, all the herbicide treatments except alachlor
plus metobromuron at 2,0 + 1.0 and chlorthal-dimcthyl
mixture with metobromuron at both rates gave lower
weed cover score than the unweeded control {Table 14).
High rate of diphenamid plus linuron also resulted in

lower weed score than the low rate,
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During the dry scnscl., all the herbicide treatments
¢xcont alachlor plus chlerbromuron 2t 1.0 + 1.0 kg a.i./ha
cnd oxadiazon plus linurcn at 1.0 + 0,5 kg a.i./ha
sesulted in lower weed cover score than the unweeded
centrel at 3, 6 and 9 W.T, Mixtures of linuron with
clachlor, diphenamid and pendimethalin at low rates,
with metolachlor at both rates and with oxadiazon at
0,5 + 2.0 kg a.,i./ha, diphenamid plus metobromuron
at 6,0 + 1,0 kg a,i./ha and metolachlor plus
metobromurcn at 1.0 + 1.0 kg a.i./ha also resulted in
hizhcer weed cov:r scere than the better hee-weeded
control at 6 and 9 WAT, The effectiveness of mixtures
s linuron with alchlor, diphenamid snd nendimethalin
ot 045 + 240, 0.5 + 6.0 and 0.8 + 2.0 k7 2.1./ha,
respectively and metobreomuron mixture with diphenamid
an? pendimethalin at 1,0 + 6.0 »~md 1.0 + 2.0 kg a.i./ha
did not persist until 9 WAT and thesc treatments
resulted in higher weed cover score compared with the
better hoe-weeded contrel, Inspite «f the high weed
cover scores observed nt 9 WAT, scores obtained with
alachlor mixture with chlorbromuron at 2,0 + 1,0 kg
a.i./ha, alachlor plus metobromuron at 1.0 + 1.0 and
2.0 + 1,0 kg a,i./ha, metolachlcr mixture with
metobromurcn at 2.0 + 1.0 kg a.i./ha, oxadiazon mixture
with linuron and metobromuron at 2,0 + 0.5 and 2.0 +
1,0 kg a.i./ho respectively and pendimethalin mixture with
linuron at 2.0b+ 0,5 kg a.i./ha were similar to that

of the hoe-weeded control,
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Table 14. Effect of herbicides on weed cover score and weed

weight in chilli pepper at Samaru during the wet
season in 1982,

Treatment

Rate Weed covaor score1 Fresh weec
(kg a.i./ha) 3 WAT 6 WAT O WAT weight at
harvest
e (t/ha)
Alachlor + linuron 1.0 + 0.5 2,8 6,5 8.0 5.6
Alachlor + linuron 2,0 + 0,5 0.5 5,1 7,6 | n

Alachlor + metobromuron 1,0 + 1,0 1.8 5.9 8,44 6.1
Alachlor + metobromuron 2.0 + 1.0 Lhe3 7.3 9.3 7.8
Diphenamid + linuron .0 + 0.5 1.5 S Tab Ta2
Diphenamid + linuron 6,0 + 0,5 1,0 3,5 5.1 Lo
Diphenamid + metobromuronl.C + 1.0 1.8 5,0 7.3 1.8
Diphenamid + metobromuron 6.0 + 1,0 1.8 4.8 740 6.3
Metolachlor + linuron 1.0 + 0,5 2.8  Bdi 7.3 5.7
Metolachlor + linuron 2,0 + 0.5 2,8 06,0 7,6 6.7

Metolachlor +
metobromuron 1.0 + 1.0 3.0 6.3 8.4 5.3

Metolachler +
metobromuron

2.0 + 1.0 3.5 5.9 8.8 6.7
Pendimethalin + linuron 1.0 + 0.5 1.3 L.,2 7.8 5.7
Pendimethalin + linuren 2,0 + 0.5 2.0 5.3 7.4 73

Pendimethalin +

netobromuron 1.0 + 1.0 3.0 6.4 8,9 7.0

Pendimethalin +

metobromnuron 2,0 + 1,0 1.8 5.0 7.9 6.1

Oxadiazon + linuron 1.0 + 0.5 1.0 L1 6.l 4.7
Oxadiazon + linuron 2.0 + 0.5 1.5 o3 71 6.0
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Table 1l contd,

Oxadiazon + metobromuron {.O +« 1.0 0,8 4.8 7.5 5.9
Oxadiazon + metobromuron 2,0 + 1,0 1,0 5,1 7,5 6,2
Dimethametryn + linuron 1.0 + 0.5 0.3 3.8 6,3 3.9
Dimethametryn + linuron .2.0 + 0.5 .0, 4.8 7,1 5.6

Dimethametryn + metobromuron. 1.0 + 1,0 0.3 h.B8 7.3 7.7
Dimethametryn + metobrowuron 2,0 + 1.0 1.5 5.0 8.9 5,8
Metolachlor + chlrobromuron 1.0 + 1.0 1.5 4.8 7,1 5.9
Metolachlor + chlorbromuron. 2,0 + 1.0 0.8 4,6 7.5 Il
Alachlor + chlorbromuron 1.0 + 1.0 1,0 3.9 6,5 3.6
Alachlor + chlorbromuron 2,0 + 1.0 1.0 4,1 7.3 5.2
Chlorthal=dimethyl + linuron 6,0 + 0.5 2.0 5,9 8.5 6,8
Chlorthal=dimethyl + linuren 8.0 + 0.5 1.C 5.5 7.6 6.7

Chlorthal-dimethyl +

metobromuron 6,0 + 1.0 L.,0 6,3 Q.0 7.3

metobromuron
Hoe-weeded at 3 & 6 WAT - 7.0 4.3 2,0 0.3
Hoe-weeded at 3,6 & G WAT - 7.0 L.9 2.1 0,4
Unweeded check - 7.5 8.8 10.0 8.7
SE + ' 0.72 0,51 0.29 0,80

LSD (at P = 0,05) . 2.0 1.4 0.78 2.54

4 Scored on a scale of 0-10, where 0 = no weeds and
10 = full weed cover.
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Table 15, Effect of herbicides on weed cover score and weed
weight in chilli pepper at Kadawa in 1982/83 dry

season,
Treatment Weed cover score Fresh weed
) Rate at weight at
Herbicide (kg a.i./ha) 3 WAT 6 WAT 9 WAT harvest
(t/ha)
Alachlor + linuron 1.0 + 0.5 .0 4.0 5,8 19.70
Alachlor + linuron 2.0 + 0.5 3.9 2.5 5.3 13.63

Alachlor + chlorbromuron 10 & 4,5 L.3 3.8 5.8 21.75

Alachlor + chlorbromuron 2.0 + 1.0 2.3 2.0 L4,0 10,00
Alachlor + metobromuron 1.0 % 1.0 37 2,6 L.5 17.63
Alachlor + metobromuron 2.0 + 1,0 2.4 1.9 3.8 8.83
Diphen=mid + linuron 1.0 + 0.5 2.8 2,6 5,8 16425
Diphenamid + linuron 6.0 + 0.5 2.9 2,5 5.8 19.05
Diphenamid + metobromuron  L.0 + 1,0 3.3 243 5.3 15.75
Diphenamid + metobromuron 6.0 + 1.0 3.4 2.6 5.3 17,75
Metolachlor + metobromuron 1.0 + 1,0 3.4 3.0 5,8 16,00
Metolachlor + metobromuron 2.0 + 1.0 2:5 2.0 3 15.30
Metolachlor + linuron 1.0 + 0,5 3,9 2.6 6,3 19.75
Metolachlor + linuron 2.0 + 0.5 2.8 2,9 6,0 19,50
Oxadiazon + linuron 1.0 + 0.5 Bs1 5.3 B.S 21.95
Oxadiazon + linuron 2.0 + 0.5 3.1 2.6 L.B 13,70
Oxadiazon + metobromuron 140 % 1.0 3.1 2.3 4.3 9.39
Oxadiazon + metobromuron 2,0 + 1.0 2,7 1.5 4.0 10,80
Pendimethalin + linuron 1.0 + 0.5 3.9 3,1 5.8 19.75
Pendimethalin + linuron 2.0 + 0,5 2.5 1.9 4.5 11.50
FRIGAROUNALLD b 2.0 + 1.0 3.1 2.4 L9  11.63

metobromuron



Table 15 contd.

Hoe=-weeded at 3 and 6 WAT

Hoe-weeded at 3,6 and 9 WAT

Unweeded check

SE +

LSD (Qt P = 0.05

-~ 70 -

6.5
}.S
6.0
0.67
1.90

—————

1.1 3.5 7.38
Tl 3.0 .50
S.h 7.8 55.35
0.50 0.52 3.20
147 .47 9,06

41

Scored on a scaleée of 0-10, where 0 = no weedg and 10 =

full weed cover,



7

During the wet season at Samaru, weed cover score
at 9 WAT was negatively correlated with pepper fruit
yield ~nd positively correlated with weed cover score
at 6 WAT (r = -0,534 and 0,678, respectively). During
the dry season, however, weed cover score at & WAT was
strongly positively correlated with weed cover score at

9 WAT (I‘ = 0-700).

2.2, Total fresh weed weight

Inspite of the supplementary hoe-weeding done
at 9 WAT in the wet season, mixture of linuron with
high rates of alachlor, diphenamid, metolachlor
pendimethalin and chlorthaldimethyl, low rotes of
linuron with diphenamid and chlorthaldimethyl, mixtures
of metobromuron with high rate of alachlor, diphenamid,
metolachlor and oxndiazon, metobromuron ixtures with
low rote of dimethametryn, high and low rates of
chlorthal=dimethyl mixture with metobromuron stil
resulted in similar fresh weed weight at harvest to
the unweeded control (Table 14). Although non-
significant, fresh weed weight in most treatments with
high rates of grass weed killer were higher than those

of their corresponding treatments with low rate,

In the dry season, all the weed control treatments
resulted in lower fresh weed weight than the unweeded

control, However, only the high rate of alachlor
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mixture with linuron, chlorbromuron and metobromuron,

hich rete of oxadiazon mixture with linuron both rates

of oxadiazon mixture with metobromuron high r:tc of
pendimcthelin mixture with linuron and metobramuiron
resulted in similar fresh weed weight to throc hoe-weedings,
In addition to the indicated herbicide trecatments,

mixtures of linuron with alachlor at 0.5 + 2,0 kg a.i./ha
diphenamid at 0.5 + 4.0 kz a.i./ha, metolachlor plus
metobromuron at both rates and oxadiazon plus linuron

at 2,0 + 0.5 ki a.i./ha resulted in similar fresh

weed weight to two hoe=weedings.

In the wet season, fresh weed weight was
positively correlated with weed cover score 2t © and 9 WALT
only (r = 0,428 and 0,540, respectively), while in the
dry season 1t was correlated with weed cover score at

6 and 97W.T (r = O.4L0 and 0,719, respectively).

Lh.2.3., Crop vigour score

As shown in table 16, in the wet sezscn, mixtures
of metolachlor, pendimethalin and dimcthametryn with
linuren at 1.0 + 0.5, 1,0 + 0,5 and 2,0 + 0,5
ki a.i./ha, respectively, high rete of dimethmmeiryn
mixture with metobromuron, both rates of mctolachlor
mixture with chlorbromuron and chlorthal-dimethyl
mixture with metobromuron at 8.0 + 1,0 kg a.l./ha

resulted in significantly lower crop vigour score
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Table 16, Effect of herbicides on the stand count, height and
vigour score of chilli pepper at Samaru during the

wel season in 1982,

; Treatment . Crop v?gour Plant Crop staaé
IS T
Herbicide Ly WAT
Alachlor + linuron 1.0 + 0,5 76 21 1
Alachlor + linuron 2.0 + 0.5 8.5 22 13
Alachlor + metobromuron 1.0 + 1.0 T8 19 14
Alachlor + metobromuron 2.0 + 1.0 8.0 19 10
Diphenamid + linuron L.0 + 0,5 8.5 23 13
Diphenamid + linuron 6.0 + 0,5 8.5 2l 1
Diphenamid + metcobromuron 4,0 + 1,0 8.3 20 13
Diphenamid + metobormuron 6,0 + 1.0 8t 2l 12
Metolachlor + linuron 1.0 + 0.5 6.3 20 i
Metolachlor + linuron 2.0 + 0.5 7.9 17 13
Metolachlor + metobromuroni1.0 + 1.0 8.5 20 1
Metolachlor + metobromuron 2,0 + 1,0 7.0 2l 15
Pendimethalin + linuron 1.0 + 0.5 6.0 21 11
Pendimethalin + linuron 2.0 0.5 9.0 22 15
Pendinsthalin + 10+1.0 75 19 13
Pendimethnalin + 2,0 + 1,0 7.6 19 11
Oxadiazon + linuron 1.0 + 0.5 8.1 16 13
Oxadiazon + linuron 2.0 + 0,5 8.4 20 15
Oxadiazon + metobromuron 1,0 + 1,0 8,0 17 12
7 20 13

Oxadiazon + metebromuron 2,0

1.0
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Table 16 contd.

Dimethametryn + linuron 1.0 + 0.5 7.5 2l 10
Bimethametryn + linuron 2.0 + 0.5 5.9 17 10
Dimethemetryn + :

metobromuron 1.0 + 1.0 8.6 16 11
Bimethametryn + ’

metobromuron 2.0 + 1.0 5.8 25 9
Metolachlor +

chlorbromuron 1.0+ 1.0 6.l 22 12
Metolachlor + _

chlorbromuron 2.0 +1.0 6olt 21 12
Alachlor + chlorbromuron 1.0 + 1.0 7.0 23 12
Alachlor + chlorbromurocn 2.0 + 1,0 8. 19 1
Chlorthal-dimethy + r

] inuron 5.0 + 0,5 7.5 20 14
Chlorthal-dimethyl +
Chlorthal=dimethyl +

metobromuron 6.0 + 1.0 7.6 23 13
Chlorthal-dimethyl +

metobromuron 8.0 + 1.0 5.9 18 12
Hoe-weeded twice at 3 and & WAT 8.9 19 1
Hoe-weeded thrice at 3,6 and 9 WAT 3.5 21 13
Unweeded check Selt 20 13
SE 0,85  2.14 0.96
L3D (at P = 0.05) 242 NS 2.71

1 Scored on scale 0-10, where O = crop completely killed, and
10 = fully healthy crop.
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Taeble 17. Effect of herbicides on the growth of chilli
pepper at Kadawa in 1982/83 dry scnson,
Treatment Crop vigour Number of Crop
Rate scorel . Plant branches stands
(kg 2.i,/ha) ~ at height /plant at

Herbicide 6 WAT S WAT 5 WAT at haryw:s

- : - harvest
AMechlor + linuren 1.0 + 0.5 6.0 5.5 6243 15 31
Alachlor + linuron 2,0 » 0,5 L.5 5,8 Shay 47 33
j-'LlaChlor -+ -

chlorbromuron 1.0 + 1.0 5.0 5.5 50.5 85 29
Alachlor + ) :
Alachlor + ~

metobromuron 1.0 + 1.0 L8 5.0 k7.0 33 27
Alachlor + A

metobromaron 2.0 + 1.0 L3 L8 53.3 Iy 27
Diphenamid + linuron .0 + 0.5 6.5 5,3 .8 11 32
Diphenamid + linuron 6.0 + 0.5 6.8 6.5 L7.8 39 32
Diphenamid + . ,

metobromuron 1#.0 + 1.0 5-5 S.L’) 51 -3 39 BJ—I
Diphenamid +

metobremuron 6.0 + 1.0 7.5 7.5 53.8 51 35
Metolachlor +

metobromuron 1.0 + 1.0 5.6 bt bl 8 7 33
Metolachlor + ©

metobromuron 2.0 + 1.0 6.3 6.8 bh.o 52 3
Metolachlor + linuron 1.0 + 0.5 6.3 5.5 5.3 68 33
Metolachlor + linuron 2.0 + 0.5 S.p  B.5 47.5 86 35
Oxadiazon + linuron 1.0 + 0,5 .8 5.8 h.3 73 32
Oxadiazon + linuron 2,0 + 0.5 6.3 6.5 51.3 75 3l
Oxadiazon + r

rﬂQtObrf)muron 1-0 + 1.0 6-5 5.8 5800 71 3/
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Table 17 contd,

Oxadiazon .
mctobrom;ron 2.0 + 1.0 5.8 5.3 48,3 L7 3l

Pendimethalin + s
linuron 1.0 + 0,5 6.8 7.0 52.0 50 3L

Pendimethalin 5 o2 p .
ginﬁ;on s 2,0 + 0.5 5.5 6,5 5843 62 32

Pendimethalin + 2.0 + 1.0 6,0 6,0 L. O 58 33

metobromuron
Hoe-weeded at 3 and 6 WAT 7.0 8.8 116.8 L8 31
Hoe-weeded at 3,6 and 9 WAT 6.5 Ta3 8.3 53 33
Unweeded check 5.8 4.8 5.8 14 26
SE x 0.45 0.60 3,93  14.07 1.87
LSD (at P = 0.05) 1.28 1,70 NS NS 5el7

1 Score on scale 0-10, where O = crop completely killed, and
10 = fully healthy crop.
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than the better hoe-weeded control at 9 WAT. Among the
herbicide treatments that gave comparable vigour score
to the hoe-weeded control, mixtures of alachlor with
linuron, chlorbromuron and metcobromuron at 1.0 + 0.5,
1.0 + 1,0 and 1.0 + 1.0 kg a,i./ha, respectively,
metobromuron mixture. with high rates of metolachlor
pendimethalin, oxadiazon, low rate of pendimethalin and
chlorthal-dimethyl, linuron mixture with dimethametryne
and chlorthal-dimethyl at both rates did not differ
significantly from the unweeded control. Crop vigour
score value of 5.4 obtained with the unweeded control
was low compared with the better hoe~weeded control,
while the two hoe~weeding treatments had similar crop

vigour scores at 9 WAT,

During the dry season, at 6 WAT, mixtures of
linuron with high rates of alachlor, metolachlor and
pendimethalin, both rates of alachlor mixture with
chlorbromuron and metobromuron and low rate of diphenamid
mixture with metobromuron resulted in significantly lower
crop vigour score than the better hoe-weeded contreol (Table 17).
At this stage of the crop growth, only diphenamid mixture

with metobromuron at 6,0 + 1.0 kg a.i,/ha resulted in
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significantly higher crop vigour score than the unweeded
control, At 9 WAT, high rate of diphenamid mixture with
linmron and metobromuron, high rate of metolachior

nixture with metobromuron, linurcon mixture with oxadiazon
and penaimethalin at 0.5 + 2,0 and 0.5 + 1.0 kg a,i./ha,
respectively, resulted in vigour score that were comparable
to thot of the three hoe-weedings and significantly higher
than that of the unweeded control,

Crop vigour score was only strongly positively

correlated with fruit yield in the wet season {r = 0.725).

he2.te Plant height

There was no significant difference in plant heights
among the variocus treatments in both wet and dry season
trials, but it was positively correlated with number of
flov2rs and branches per plant in the wet scason;

r = 0.468 and 0.561, respectively (Table 21).

l.2.5., Crop stand count and number of branchcs per plant

In the wet season trial, pendimethalin mixtures with
linuron and metobromuron at 1,0 + 0,5 and 2,0 + 1,0
kg ~.i./ha, respectively, both rates of dimethemetryn
mixture with linuron and metobromurcn resulted in

significantly lower crop stand count than that of the
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better hoe-weeded control (Table 16), In the dry season,
both rates of alachlor mixture with chlorbromuron and
metobremuron resulted in significantly lower crop stand
count than three hoc-weedings, Crop stand count was
positively correlated with fruit yield and crop vigour
score in the two trials; r values were 0,436 and 0,415,
respectively for the wet season and 0,455 and 0,96,

respcctively for the dry season trials,

There was no significant difference in number of
branches per plant among the various treatments applied,
both in the wet and dry seascns (Table 16), However, the
number of branches per plant was positively corrclated
with flower number and plant height in the wet season
(r = 0.641 and 0,561, respectively).

he2.6. Pepper fruit number per plant and fruit yield

The effect of weed control treatments on fruit
number was significant during the wet season at Samaru
(Table 18). Diphenamid plus linuron at both rates,
metolachlor plug linurcen at 1.0 + 0.5 kg a,i./he,
pendimethalin plus metobromurcn at 2,0 + 1,0 kg a,i./ha,
alachlor plus chlorbromuron at 1,0 + 1.0 kg f.ie/ha and
the hoe-weeding treatments resulted in higher fruit
number than the unweeded control (Table 18), Among the
indicated herbicide treatments, only metolachlor plus

linuron at 1.0 + 0.5 kg a,i,/ha and alachlor plus
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Table 18, Effect of herbicides on chilli pepper fruit number
and yield at Samaru during the wet season in 1982,

Treatment Fruit number®* Pepper fruii
Rate at harvest ield
Herbicide (kg a.i./ha) No/plant {t/ha)
Alachlor 4+ linuron 1.0 + 0,5 75 6.71
Alechlor + linuron 2,0 + 0,5 93 6.35
Alachlor + metobromuron 1.0 ¢ 1,0 59 4o 58
Alachlor + metobromurcn 2.0 + 1.0 h 5.89
Diphenamid + linuron L.O + 0,5 123 710
Diphenamid + linuron 6.0 + 0.5 122 725
Diphenamid + metobromuron t.O + 1.0 114 6.93
Diphenamid + metobromuron 6,0 + 1.0 56 6.62
Metolachlor + linuron 1.0 + 0,5 136 6.42
Metolrchler + linuron 2.0 + 0,5 81 5.73
Metolachlor + metobromuron 1.0 4 1,0 95 0:,57
Metolachlor + metobromuron 2,0 + 1,0 " 6.09
Pendimethalin + linuron 1.0 + 0,5 76 .32
Pendinethalin + linuron 2.0 + 0,5 104 T2
Pendimethalin + metobromuron 1.0 + 1.0 75 .98
Pendimethalin + metobromuron 2.0 + 1,0 123 547
Oxadinzon + linuron 10 + 0,5 103 .34
Oxadiczon + linuron 2.0 + 0.5 112 T2
Oxadiazon + metobromuron 1.0 + 1.0 55 Be 31

Oxadiazon + metobromuron 2.0 % 1,0 98 5.73
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Table 18 contd,

Dimetha-metryn + linuron
Dimethn-metryn + linuron
Dimetha-metryn + metobromuron
Dimetha-metryn + metobromuron
Metolachlor + chlorbromuron
Metclachlor + chlorbromurcn
Alachlor + chlorbromuron
Alachlor + chlorbromuron
Chlorthal~dimethyl + linuron
Chlorthal-dimethyl + linuron

Chlorthal-dimethyl +
metobromuron

Chlorthal-~dimethyl +
metobromuren

Hoe=-weedcd at 3 and 6 WAT
Hoe-weeded at 3, 6 and 9 WAT

Unweaded check

SE *
LSD (at P = 0.05)

1.0
2,0
1.0
2.0
1.0

- 2.0

1.0
2.0
6.0
8.0

6.0

8.0

0.5
0.5
1,0
1.0
1,0
1.0
1.0
1.0
0.5
0.5

1.0

1.0

96
50
100
7
82
108
132
108
68
83

86

79

174
179
70

18,32
51,8k

S.38
3.57
5.29
L.1o
5.30

5,30

6.75
7.86
5.79
L.L8

L.63

4,26

8,49
9.1
1.23

1.4
3.22
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Table 19, Effect of herbicides on chilli pepper fruilt number
and yield at Kadawa during 1982/83 dry season

Treatment : Frui£ number Pepper frul
" Rate per plant yield
Herbicide (kg a.i./ha) at harvest (t/ha)
Alachlor + linuron 1.0 + 0.5 L8 1.11
Alachlor + linuron 2.0 + 0,5 L7 1.12
Alachlor + chlorbromuron 1.0 + 1.0 50 0.98
Alachlor + chlorbromuron 2,0 + 1,0 35 0.71
Llachlor + metobromuron 1.0 + 1.0 Wl 0.98
Alachlor + metobromuron 2,0 + 1.0 2h 0.76
Diphenamid + linuron L.0 + 0.5 a7 1.22
Diphenamid + linuron 6,0 + 0.5 L8 1.13
Diphenamid + metobromuron Lh,0 + 1,0 29 0.71
Diphenamid + metobromuron 6.0 + 1,0 63 1.60
Metolachlor «+ metobromuron 1.0 + 1.0 3L 0.81
Metolachlor + metobromuron 2.0 + 1.0 84 1.83
Metolachlor + linuron 1.0 + 0.5 L0 .93
Metolachlor + linuron 2.0 + 0,5 L8 0,82
Oxadinzon + linurcn 1.0 + 0,5 38 0,77
Oxadiazon + linuron 2.0 + 0,5 71 1.62
Oxadiazon + metobromuron 1.0 + 1.0 59 1.28
Oxadiazon + metobromuron 2,0 + 1,0 71 1.47
Pendimethalin + linurcn 1.0 + 0.5 69 4.80

Pendimethalin + linuron 2.0 + 0,5 70 1.74



- 83 -

Table 19. contd.

Pendimethalin + metobromurcn

Hoe-weeded at 3 and 6 WAT
Hoe-weeded at 3,6 and 9 WAT

Unweeded check

LSD (at P = 0.05)

200 + 1.0

59
81
89

7
16413
15,60

1.35
1.79
1.35
Q.
0.30
0,85
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chlorbromurcen 2t 1.0 + 1.0 kg a.i./ha and comparable

fruit number to three hoe-weedings,. During the dry seascon,
diphenamid plus linurcn at 4,0 + 0.5 kg a.i./ha, metclachlor
plus metobromuron at 2.0 + 1.0 kg a.i./ha, oxadiezon plus
linuron at 2,0 + 0.5 kg n.i./ha, oxadiwzon plus metobromuron
and pendimcthalin plus linuron each mixture at both rates
and pendimethalin plus metobromuron at 2.0 + 0,5 kg a.i./ha
and the two hoe-weeding treatments had significantly higher
fruit number than the unweeded control (Table 19), Among
the herbicide treatments indicated, diphenamid plus linuron
at 4.0 + 0.5 kg 2.,1i./ha and metolachlor plus metcbromuron

at 2.0 + 1.0 kg a,1./ha had comparable fruit number to three
hoe-weedings, while in additicn, pendimethalin plus linuron
at both rates and high rates of oxadiazon mixture with
linuron and metobromuron resulted in similar fruit number

to twoe hoe-weedings,

In the wet season, fruit number was positively
correlated with fruit yield and negatively corrclated with
weed cover score at 9 WAT (r = 0,602, and -0,L32,
respectively). In the dry season, number of fruits per
plant was positively correlated with only fruit yield
(r = 0,810) (Table 20),

The data on fruit yield in both trials arc presented
in tables 18 and 19, In the wet season, only the high
rates of dimethametryn mixture with either linuron or

metobromuron and chlorthal-dimethyl mixture with metobromuron
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resulted in very low fruit yields that did not differ
significently from that of the unweeded contirol grobably
due to phytotoxicity, However, fruilt yields obtained with
alachlor mixture with metobromuron at high rate, diphenamid
mixture with either linuron or metobromuron at be¢th rates,
metolachlor mixture with metobromuron =2t both rat.s, high
rate of pendimethalin mixture with either linurcn or
metobromuron, both rates of oxadiazon mixture with linuron
and alachlor mixture with chlorbromuron at both rateg were
similar to threec hoe-weedings., In addition fruit yields
obtained with alachlor plus melobromuron at 2.0 + 1,0

kg a.i,/ha, linuron mixture with metolachlor and pendimethalin
at 0,5 + 2,0 and 0.5 + 1.0 kg a,1.,/ha, respectively,
metobromuron mixture with oxmediazon at both rates low rates
of dimethametryn with either linuron or metobromuron,
metolachlor mixture with chlorbromuron at both rates and
chlorthal-dimethyl mixture with linuren at low rate were
comparable to that of plots hoe-weeded twice at 3 and 6

VAT in the wet scason,

In the dry season, mixtures of alachlor with
chlorbromuron and metobromuron at 1.0 + 1.0 kg a,i./ha
metobromuron mixtures with diphenamid and metolachlor at
1.0 + 4,0 and 1.0 + 1.0 kg '2.1./ha, respectively, linuron
mixture with metolachlor at both rates and oxcdiazon
mixture with linuron at 2,0 + 0.5 kg a.i./ha resulted in

fruit yield that did not differ gignificantly from that
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of the unweeded control and lower than that of three
hoe-weedings. /411 the cther herbicide treatments,
however, produced similar yield to three hoe-weedings,
In this trial unchecked weed grewth throughout the crop
life cycle resulted in 87 and 90% in pepper fruit yields
during the wet and dry seascn, respectively, /Ag shown
in tebles 18 & 19, during thec wet season, fruit yield
was positively correlated with fruit number, crop vigour
core, crop stand count and negatively correlated with
weed cover score at 6 and 9 WAT (r = 0,602, 0,725,
0,436, -0.538 and -0.534, respectively). During the dry
seagon fruit yield was only strongly correlatced with
fruit number and crop stand count; r = 0,810 and 0.455,
respectively (Table 21),



Table 20, Correlation between weed weight, crop growth and yield of pepper as affected by
chemical weed control at Samaru during the wet season in 1982,

. Plant Nomber Flower Crop growth Weed
Yield Number number Crop Plant Branches Stand Score wWeight at
(6 WAT) wvigour height /plant count 3 WAT © WAT O WAT harvest
S WAT 4 WAT Iy WAT 6 WAT

Fruit yield 1.000 0,602 0.268 0.725 0,133 0.315 0,436 -0,136-0,.538 -0.534 -0.119

Fruit number 1.000 0.238 0.38) - 0.151 0,266 -0,029 -0.34Y4 -0.432 -0,018

Flower number 1.000 0.266 0.468 0.641 0,098 -0.008 -0.037 -0.011 -0.092

Cigpp vigour 1,000 6,400 Q.29 O.115 =0.096 -0.332 -0,349 0,102

Plant height 1.000 0,561 0.137 -0.049-0.081 -0.01} -0.002

Branches/plant 1.000 0,113 =0.,076 -0.065 =0,134 =0.125

Stand count 1.000 0,149 0.535 -0.131 -0,082

Weed score (3 WAT)
Weed score (6 WAT)
Weed score (8 WAT)

Weed weight (at harvest)

1.000 0.535 0.013 0,001
1,000 0.678 0.428
1.000 0.540

1.000

Values above 0.167 are significant at P = 0,05 probability level,



Table 21. Correlation between weed weights, crop growth and yield as affected by
chemical weed control in pepper at Kadawa in 1982/83 dry season.

— re—

Crop growth Weed
Fruit Flower plant Crop ©bBranches Cover Score  weight
Yield Number number Crop vigour height stand /plant at at at
6 WAT 6 WAL 5 WAT count harvest 6 WAT 9 WAT harvest
Fruit yield 1.00 Q.810 0,258 0,363 0,181 0,193 0.455 0.283 0.321 0.394 -0,306
Fruit number 1.0Q0 0.238 0,389 0.178 0,123  0.347 0.251 0,290 0.361 -0.290
Ilower number 1,000 0,340 @.077 0.253 0,106 0.336 0,054 0.127 -0.006
Crop vigour (6 WAT 1,000 0,024 0.211 0..96 0.151 0,055 0.065 -0.011
Crop vigour (9 VAT) 1.000 0,285 ©0.048 0.03 0,063 0,160 -0.093
Plant height (5 WAT) 1.000 0.246 0,019 0,083 0,078 =0.002
Stand count 1.000 0.24 0,023 0.054 -0.029
Branches/plant 1.000 0,125 0,035 -0.153
Vieed cover (6 WAT) 1,000 0,700 0.6L0
heed cover (9 WAT) 1,000 0,719
Yeed weight 1.000

-~

I Sty e B

Values above 0,308 are significant at 0,05 probability level,
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Chapter 5
DILSCUSSION

In this study, pepper fruit yields obtained from
Samaru during the wet season were higher than those
obtained in the dry season, both at Samaru and Kadawa.
This was probably due to the cold harmattan wenther
during the months of December to January which caused
initial slow pepper growth and subsequent roeduction in
fruit yields during the dry season., Similarly, sweet
pepper fruit yields obtained at Kadawa were higher than
those obtained at Samaru during the dry seascon, This
may be attributed to the effects of transplanting date
relative to ambient temperature and irrigation schedule,
The crop at Kadawa was transplanted in the month of
November when the temperature was still thigh and
conductive for active growth. This probably enhanced
earlier establishment at Kadawa than Samaru where
pepper was transplanted in December when harmattan had
already set in. Apart from this, the crop at Somaru
suffered some set back during the fruit set due to
irregular supply of water because »f temporary break-
down of water pump. Results of studies by Cochran
(1935), Chmela and Vlcek (1974) as well as Olarewaju
(1981) alsoc indicated that unfavourable temperature and
water supply are the factors causing the dropping of

buds, blossoms and small fruits in pepper,
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5.1. Effects of pericd of weed=-interfoerence on
sweet pepper growth, fruit yield and total
weed weight

In thece trials, sweet pepper wns highly sensitive tc
weed competition, Weed association with the crop
througnout its growth cycle resulted in 81,2% loss in
potential sweet pepper fruit yield at Samaru during the
wet seascn, and 59,5% and 82.8% losses in fruit yield at
Samaru and Kadawn, respectively during the dry season.
Eshel and Katan (1972) and Taylorson (1965) also
reported 56 and 100% losses in pepper fruit yield due
to unchecked weed growth, respectively., 1In Nigeria,
Olaleye (1982) and Falalu (1983) respectively reported
Q0% and 100% losses in pepper fruit yield when weeds
were allowed to compete with the crop throughout its

1life cycle,

In the dry seascn, greater loss in pepper fruit
vield due to unchecked weed growth thrcughout the crop
growth was cbserved at Kadawa compared with Samaru
probably due to earlier and higher weed infestation at
Kadawa than that of Samaru as reflected in the weed
weight (Table 10). Fresh weed weight from the plots
kept unweeded throughout the crop growth at Kadawa and
Samaru during the dry season were 3l,l. ond 9,9 t/ha,
regpectively (Table 10). The most prominent weed species

at Kadawa were broad<leaved weeds, Such weeds include



N

Vernonia ambigua (L.)Y, Cleome cilinta (Schum & Thonn),

Portuleca oleracease (L.), Solanum nigrum (L.) Amaranthusg

spinosus (L.) and Hyptis odoratum (L.). Although some

of the above-named weed species were also present in
minor number at Samaru in the dry season, the dominant
weed species at this site were mainly grasses and sedges

such as Eleusine indica (L.) Gaert, Imperata cylindrica

(L.) Beauv, Cyperus rotundus. (L.) and Cyperus esculentus

(L.). It is possible that the high broad~leaved weed
infestation at Kadawa resulted in higher fruit yield

reduction than the less rapidly growing grasses and sedges

at Samaru in the dry season. Early and prolonged rapid
weed growth between 2 and 15 WAT at Kadawa (Figure 6)
must have encouraged more zserious weed competition with
the crop and caused greater yield reduction observed at
Kadawa., At Samaru in the dry season, rapid weed growth
did not occur until between 9 and 12 W.T after the crop
had heen well established though still susceptible to
weed competition (Table 10). The effect of this late
weed infestation was however less detrimcntal to the

crop at Samaru.’

In all the trials, initial weed infestation with
the crop for only 3 WAT did not have any cignificant
effect on any of the crop growth parametars and pepper

fruit yield, provided the weeds were subsequently removed,
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This was probably because weeds were not yet well
established and hence tould not compete seriously with
the crop ot this time, Even in the wet season, only
the grass weed seedlings and few annual broad-=leaved
weeds were present at this initial stage of the crop
growth, Such weeds, with only rudimentary root system
and few leaves could not compete vigorously with the
crop. Hence the presence of weeds at this

early stage of the crep growth was non-detrimental
provided they were removed thereafter., Although weed
infestation until 6 WAT d&epressed the crop vigour
score, this effect was not reflected in pepper fruit
yield when the weeds were subsequently removed,
However, initial weed infestation for further 3 WAT
beyond the first 6 WAT, significantly depressed
various crop growth parameters such as crop vigour
score, number of leaves and branches per plant and
plant height and yield attributes including fruit
number and frecsh weight compared with the crop kept
weed-free throughout its growth. This coincides
with the period of rapid weed growth as evident in
the weed weight (Table 10). For example, the weed weight
of 68,1 t/ha obtained from the plots initially weed-
infested for 9 WAT at Samaru during the wet sceason
was not significantly different from 63.0 t/ha
obtained from the unweeded plet at the same site,

Similarly at Kadawa,the 19.3 t/ha of fresh weed weight
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did not differ significantly from 34.l t/ha obtained
from the plots weed-infested thrcughout the crop
growth, This high weed infestation was possibly
responsible for significant depression of both crop
growth parameters and the fruit yield, In all the
trials, once the weeds were allowed tc infest the crop
until 9 WAT and later, subsequent weed romoval did

net improve pepper fruit yield significontly compared

with that of the unweeded control.

Crops kept weed-free for the first 3 and 6 WAT
only in the wet and dry seasons, respectively had
significant reduction in fruit yield because of
subsequent high weed infestation as rcflecte in the
fresh weed weight (Table 10). This suggests that
initial weed removal for the first 3 and 6 WAT during
the wet and dry seasons respectively, wns not
adequate for optimum fruit yield at the sites of these
trials, In order to obtain comparable yield to the
weed=-free control in the wet season at Samaru, it was
required to keep the crop weed free for 6 WAT and
beyond, In the dry season, however, both at Samaru and
Kadawa, only crops kept weed free beyond 6 and 9 WAT,
respectively resulted in comprable fruit yield to the
weed=free contrel, The relatively long weed-free
periocd requirement in the dry season was probably

because the weeds emerged later, such that earlier
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removal was not useful in cobviating their competition.

Yield obtained from plots initially weed-infested
for the first 6 WAT and earlier were higher than those
obtained from plots initially weeded for the same period,
This is probably because late weed competition during
the dry season was more impertant than early competition
when mest of the broad-leaved weeds had not yet emerged

as evident from the weed weight in Table 10.

Figures 1 tc 3 contain curves on predicted values
of pepper yield using appropriate regression equations,
taking into consideration the asymptotic relaticnship
between the period of weed interference ond crop yield,
In the wet season at Samaru, it was acbvicus that for
0% 10% and 20% losses in potential pepper fruit yields,
weed=-free period requirement was 2 WAT until harvest, 3
WAT until harvest and L, to 12 WAT, respectively (Fig. 1).
In the dry season, at the same site, plots cught to be
kept weed-free from the time of transplonting of pepper
until harvest, I to 12 WAT and 7 to 10 VAT, respectively
fer yield losses indicated above, At Kodawa in the dry
season, it was required to keep plots weed-free from
the time of transplanting pepper until harvest, 4 to 11
WAT and 7 to 8 WAT for 0%, 10% and 20% losses in fruit

yield, respectively,
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5.1.2. Critical period of weed competition

As shown in fipgures 1 to 3 the critical period of
weed competition was between 6 and 9 WAT in all the
trials. Olaleye (1982), however observed that the
critical periocd of weed competition in sweet pepper
was between 3 and 6 WAT. The descripancy may be
attributed to differences in the onset of rapid weed
growth which was mainly dependent on rainfall in the
wet season, While Olaleye (1982) transplanted pepper
with early raoin which also enhanced early emergence
and growth of weeds, pepper seedlings were transplanted
1=ty in thig trial during the period when rain had
ceased temporarily, During this time, the crop was
supplied with watcr directly at the expense of weeds.
This might hawve causcd some delay in the onset of
competition ¢f weeds with the crop. Hence the critical
period of weed competition was delayed until between
6 and 9 WAT pepper. This period also coincides with
the time whén weeds were most rapidly growing (Figures
L4 to 6) and having maximum competition with the crop
for moistyre, light and nutrients, Hence if the crop
was allowed to be infested with weeds for a further
3 WAT beyond the first 6 WAT, subsequent weed removal
did not impyove its yield significantly compared with
the unweeded comtrol, Nieto et al (1968) stated that

the critical period of weed competition is influenced
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by a number of factors such as the relative rate of
growth of the crop and weeds, weed flora, density of
planting, the varicty of the orop grown and the time

of moisture ~nd nutrient stress. Lagoke (1978) also
reported that the degree of weed contral required would
depend on the time of planting. When maize was planted
at the beginning of the growing season {i.e., in Aprii)
a longer weed=free period of L2 days was required for
optimum grain yield since weeds had just started
cmorging then, while only 33 days was required in the
crop planted in May when weeds were rapidly emerging
and growing, Sweet pepper fruit yield was highly and
positively correlated with fruit number and crop vigour
score in all the trials, In addition, it was positively
correlated with plant height, number of leaves and
branches pcr plant and negatively correlated with weed
weight in the wet season at Samaru, while it was
positively correlated with branches and negatively
correlated with weed weight at Kadawa in the dry

seagon.

Determination of critical period for weed
competition is very important in planning an efficient
chemical and cultural weed control programme. The
results of this study indicate that initial weed
removal in pepper for the first 6 and 9 WAT and later
in the wet and dry seasons, respectively, resulted

in fruit yield comparable to that of weed=-free control,
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Hence, it is desirable to identify pre-transplant
herbicide treatments which can keep the crop weed-free
for the first 9 WAT. This may then be followed by
supplementary hoe-weeding or by the use of poste
transplant herbicide treatments in order to obtain
clean field providcd such herbicides are potent on
the already emerged weeds, The post-transplant
herbicides are particularly desirable in controlling
the broad-lenved weeds which normally emerge later in
the growing season, The use of such

herbicides will also help to extend the period and

spectrum of weed control,

5.2, Effect of herbicide treatments on

weeds and pepper.,

In these trials, all herbicide treatments were
supplemented with one hoe-weeding at 9 and 10 WAT
during the wet and dry secasons, respectively,
Herbicides which combine effective weed control with
high pepper fruit yiclds comparable with three hoe-
weedings at Samaru during the wet season include
alachlor mixture with either linuron at 1.0 + 0.5 or
chlorbromuron at 1,0 + 1.0 and 2.0 + 1.0 kg a.i./ha,
diphenamid mixture with linurcn and metobremuron at.
6.0 + 0,5 and 4,0 + 1,0 kg a.i./ha, respectively,
metolachlor mixture with linuron and metobromuron at

1.0 + 0.5 and 1.0 + 1.0 kg a.i./ha, pendimethalin plus
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metobromuron at 2,0 + 1.0 kg a,i./ha, and oxadiazon

plus linuron at 1.0 + 0.5 and 2,0 + d.S kg a.i./ha,

The excellent performance of these herbicides was

probably due to their ability to contreol weeds

effectively even at harvest as evident from the weed
weipght without causing . sericus injwry to the crop

EPables 1l & 16), Several workers have similarly reported
éffective weed control and high pepper frult yield with
diphenamid, alachlor, oxadiazon, pendimethalin and
metolachlor either singly or in mixture with other herbici
herbicides, (Orsenige and Ozaki, 1965; Americanos,

1976; Uwannah, 1982; Idris, 1963).

Although alachlor mixture with linuron at 2,0 +
0.5 kg a.i./he, nixtares of diphenamid with linuron
and metobromuron at 4.0 + 0.5 and 6.0 + 1.0, respectively,
metolachlor mixture with metobromuron at 2.0 + 1.0 and
pendimethalin plus linuron at 2,0 + 0,5 kg a.i./ha
resulted in high pepper fruit yield comparable to
three hoec-weedings, they did not cause significant
reduction in weed weight compared with the unweeded
control durin: the wet season., The high pepper fruit
yield obtained with these herbicides was probably

Yecause they caused significant weed reduction until 9 VAT,

Despite the effcctive weed control obtained with
pendimethalin plus linuron at 1.0 + 0.5 kg a.i./ha,
oxadiazon mixture with metobromuron at 1.0 + 1.0 and

2.0 + 1.0 kg aJi./ha, dimethametryn mixture with
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linuren and metobromuron at 2.0 + 0.5 nnd 2,0 + 1,0
metolachlor plus chlorbromurcn at 1.0 + 1,0 and 2,0 +
1.0 Xg a.i./ha, pepper fruit yields cbtoined with
these treatments were nct comprable with that of the
hoe=weeded control, This is probably because the
herbicide treatments initially depressed crop growth
as reflected in the crop vigour score (Table 13).

The poor pepper fruit yields obtained with alachlor
mixture with metobromuron at 2.0 + 1.0 kg a.i./ha,
metolachlor mixture with linuron at 2.0 + 0,5,
metobromuron mixture with pendimethalin at 1.0 + 1.0
and dimethamethryn at 1.0 + 1.0 and 1,0 + 2,0,
respectively, chlorthal=dimethyl mixture with linuron
at 8,0 + 0.5 and metobromuron at both rates in the
wet season was probably due to the poor weed control
obtained with these treatments as evident from the weed

weight (Table 14).

In the dry season at Kadawa, the relatively high
fresh weed weight production of 55,0 t/ha obtained from
the unweeded control is probably due to constant
irrigation which provided favourable condition for the
proliferation and rapid growth of broad leaved weeds,
Despite this high weed infestation, alachlor mixture with
chlorbromurcen and metobromurcn at 1.0 + 1.0 kg a.i./ha
each, diphenamid plus linuron at 4.0 + 0,5 and 6,0 +

0.5 kg a,i,/ha, diphenamid mixture with metobromuron
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at 6.0 + 1,0 kg a.i./ha, metolachlor plus metobromuron
at 2.0 + 1,0, oxadiazon mixture with linuron at 2.0 +
0.5 and metobromurcen at 1.0 + 1,0 and 2,0 + 2,0 + 1,0
pendimethalin plus linuron at 1.0 + 0.5 kg a.i./ha,
high rate of pendimethalin mixtures with linuron and
metobromuron combined effective weed control with high
pepper fruit yield comparable with the hoe=weeded
control, The effectiveness of these herbicide
treatments in the this trial was probably due to the
low temperature of the harmattan at the earlier state
of the trial which reduced early weed emergence and
grewth and possibly the rate of degradation cof the
herbicides, thus extending their period of weed
control, Lagoke et al. (1983) also observed that

low temperature during the harmattan period enhanced
chemical weed ccntrol in irrigated tomatces in the
Nigerian Sudan savanna, It appears that the herbicide
treatments in this study were much mcre effective
against the early emerging grass weeds than the broad-
leaved weeds which emerged later in the season, hence
the need for a supplementary hoe-weeding at 9 WAT,
Uncentrolled weeds throughout the crop life cycle
resulted in 86 to 92% loss in potential chilli pepper
yield, Similarly, Lawal (1982) Uwannah (1982) and
Nongu (1982) respectively reported 87%, 95% and 9L4¥%
reduction in potential chill pepper fruit yields at

Samaru,
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In these trials, pepper fruit yields were positively
correlated with fruit number, crop vigour score, crop
stand count and negatively correlated with weed cover
score at 6 and 9 VAT in the wet season (r = 0.602,

0,725, 0,436, -0,538 and -0,534, respectively), while

in the dry scason it was only highly oand positively
correlated with fruit number and crop stoand count

(r = 0.810 and 0.455, respectively), Nandpuni, Gupta
and Thakur {(1970) reported that pepper fruit yield was
positively correlated with 100-seed weipght, fruit size,
number of fruits and branches per plant and plant height,
Kirth, Bhoop and NMaresh (1971) also observed that pepper
fruit yield was highly correlated with plant height,
number of branches, fruit number, while fruit number

was found to be highly and positively correlated with
fruit fresh weight, number of branches and plant height.
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Chapter 6

SUMMARY AND CONCLUSSIONS

Field trials were conducted to evaluate the effects
of period of weed interference and the performance of

various herbicides for weed control in sweet pepper

{Capsicum arnmuum L,) and chilli pepper (C. frutescens L.),

regpectively at Samaru during the wet season in 1982 and

at Samaru and Kadawa during 1982/83 dry ceason.

In the weed competition trial, there were ten
treatments which were laid out in a randomized complete
block design and replicated four times. In one zet of
the treatments, plots were kept weed-free for 3, 6, 9 and
12 weeks after transplanting (WAT) and subsequently left
unweeded until harvest. In the other set, weeds were
allowed to compete with the crop for the corresponding
periods and subsequently contpolled until harvest, Two
treatments of weed-infestation and weed-Ifree throughout
the crop growth were also included as controls, Weeding

was done with the Weast African hand-hoe.

Ir. the study on chemical weed control, sixteen herbleide,
mixtures were evaluated each at two rates, and conpared
with hoe-weeded and unweeded controls during the 1982 wet
season at Samaru. FEleven promising herbicide mixtures
selected from those evaluated in the wet geason were

further tested at Kndawa during the dry season and compared with
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hoe-weeded and unweeded controls. The treatments were
laid out in a randemized complete block design and

replicated four times,

The results obtained from this study indicated, that
weed infestation for G WAT and later significantly depressed
various crop growth parameters such as crep vigour score,
number of leaves and branches per plant and yield and
yield attributes including fruit number and fruit weight
compared with the crop kept weed-free throughout its
growth, Although weed association with the crop during
the first © WAT depressed crop vigour score, this effect
was not reflected in sweet pepper fruit yield when the
weeds were subsequently removed, Weed association with
the crop throughout its growth cvcle resulted in 81.2%
loss in potential sweet pepper fruit yield at Samaru
during the wet seasbn, 59.5% and 82,.8% losses at Samaru

and Kadawa during the dry season.

In order to obtain statistically comparable fruit
yield to that of the weed-free control in the wel season
at Samaru, it was required to keep the crop weed-free
for 6 WAT and later, although this yield was 52.43% less
than the maximum obtainable, 1In the dry season, only
crops kept weed-free beyond 6 and 9 WAT, respectively,
at Samaru and Kadawa resulted in comparable fruit yield
to the weed=-free control. The critical period of weed

competition was observed to be between 6 and 9 WAT,
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Sweet pepper fruit yield was strongly and positively
correlated with number of fruits, leaves and branches

per plant,crop vigour score, plant height and negatively
correlated with weed weight at Samaru during the wet season
(r = 0.840, 0,551, ©.699, 0.615, 0,610 and -0.51l,
respectively). 1In the dry season at Samaru, fruit yield
was positively correlated with fruit number and crop vigour
score (r = 0,558 and 0,622, respectively) while it was
positively correlated with fruit number, crop vigour

score, number of branches per plant and negatively
correlated with weed weight at Kadawa (r = 0,707, 0.737,
0.769 and -0.73l, respectively),

Herbicides which combined effective weed control with
high pepper fruit yields comparable to three hoe-weedings
at Samaru during the wet season included alachlor mixture
with linuron at 1.0 + 0.5 kg a.i./ha and chlorbromuron
at 1.0 + 1.0 kg a.i./ha and 2.0 + 1.0 kg a.i./ha,
diphenamid mixture with linoron and metobromuron at .0 +
0.5 kg a.i./ha and 4.0 + 1.0 kg a.i./ha, respectively,
metolachlor mixture with linuron and metobromuron at
1.0 + 0.5 kg a,i./ha and 1.0 + 1.0 kg a.i./ha, Tespectively
pendimethalin plus metobromuron at 2,0 + 1,0 kg 2.i./hz,

oxadiazon plus linuron at 1,0 + 0.5 ~nd 2,0 + 0.5 kg a,i./ha,

Although alachlor mixture with linuron at 2.0 + 0.5
kg a.i./ha, mixtures of diphenamid witht }inurcon and

metobromuron at 4.0 + 0,5 kg a.i./ha and 6.0 + 1,0 kga.i/ha,
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respectively, metolachlor mixture with metobromurcn at
2,0 + 1.0 kg a.i./ha and pendimethalin plus linuron at
2.0 + 0.5 kg a.i./ha resulted in high pepper fruit yield
comprable to that of three hoe-weedings, they did not
cause significant reduction in weed weight compared with

the unweeded control during the wet season,

Despite the effective weed control obtained with
pendimethalin plus linuron at 1,0 + 0,5 kg a.i./ha,
oxadiazon mixture with metobromurcon at 1.0 + 1.0 and
2.0 + 1,0 kg a.i./ha, dimetha-metryn mixture with linuron
and metobromuron at 2,0 + 0.5 and 2,0 + 1,0 kg a.i./ha,
respectively, metolachlor plus chlorbromuron at 1.0 + 1.0
and 2,0 + 1,0 kg a.i,./ha, pepper yields obtained with these
treatments were not comparable with that of the hoe-weeded

control.

In the dry seascn at Kadawa, alachlor mixture with
chlorbromuron and metobromuron at 1.0 + 1.0 kg a.i./ha
each, diphenamid plus linuron at L.0 + 0,5 and 6,0 + 0,5
kg a.i./ha, diphenamid mixture with metcbromuron at
6.0 + 1.0 kg a.i./ha, oxadiazon plus linuron at 2.0 + 0.5
kg a.i./ha oxadiazon plus metobromuron at 1.0 + 1.0 and
2.0 + 1.0 kg a.i./ha, pendimethalin plus linuron at
1.0 + 0.5 and 2.0 + 0.5 kg a.i./ha, pendimethalin plus
metobromuron at 2.0 + 1.0 kg a.i./ha combined effective
weed control with high pepper fruit yield comparable with

the hoe-weeded control, In this study unchecked weed
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growth throughout the crop life cyecle resultad in 86,6%
and 92,2% reduction in potential fruit yield during the

vet and dry seasons, respectively,

Chilli pepper fruit yields were strongly and
postively correlated with fruit number, crop vigour
score, crop atand count and negatively correlated with
weed cover score at & and 9 WAT in the wet season
(r = 0,602, 0,725, 0.436, -0.538 and -0,534, respectively),
while in the dry season it was only highly and positively
correlated with fruit number and stand count (r = 0.810,

0.455, respectively).
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Appendix A, Daily Rainfall (mm) during the cropping season
at Samaru (1982) 1

Days of the

month April May June  July  Aug. Sept, Oct.
-1 0.0 0.0 0.0 2.9 0.0 12,2 5.5
2 0.0 0.0 0.0 0.0 0.0 5.0 0.0
3 0.0 0,0 0.0 0.0 0.0 0.Q 0.D
Iy 0.0 0.0 2.5 0.0 0.0 0.0 0.0
5 0.0 6.2 5.6 0.0 5.5 25.5 0.0
6 0.0 0.0 0.0 24.7 8.8 1.3 0.0
7 0.0 0.0 0.0 0.0 0.0 .9 0.0
8 0.0 0.0 0.0 2.0 0.6 0.0 0.0
9 0.0 0.0 0.0 21.7 19.0 19,6 40.3
10 2.3 10,5 0.0 0.0 0.0 3.3 0.0
11 0.0 0.0 16.2 19.0 3.5 8,6 0,0
12 0.0 0.0 0,0 0.0 0.0 0.0 0.0
13 0.0 o;o 0.0 0.0 5.1 8.5 0.0
Uy 5.5 0.0 0.0 L45.1 741 O 0,0
15 1.2 0.0 0.0 0.0 0.0 0,0 0,0
16 13.3 5.3 28,0 12.4 1.8 0,0 0.0
17 0,0 0.0 0.0 0.0 2.8 0.0 0.0
18 2.2 0.0 0.0 0.0 0.0 0.0 0.0
43 .6 0.0 0.0 0.0 0.0 0.0 0.0
20 0.0 16.8 25.5 0.0 0.0 15.5 0,0
21 0.0 0.0 0,0 0.0 0,0 0.0 0.0
22 0.0 11.1 0.0 0.0 52.0 8.8 0.0
23 0.0 o.o' 0.0 0.0 7.2 0.0. 0.0

2ly 0,0 0.0 9,0 0.0 7.7. 0.0 0.0
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Appendix A, contd,

25 0.0 0.0 L7 0.0 2.9 0,0 0.0
26 5.6 0.2 0.0 37.0 2:3 0.0 0.0
27 7.9 0.0 0,0 0.0 0.0 0.0 0.0
28 O 0,0 22.4L 0.0 5.1 0,0 0.0
29 16.7 0,0 0,0 0.0 0.0 C.0 0.0
30 0.0 0,0 0.0 1.9 26,7 0.0 0.0
31 0.0 22,0 0,0 1.9 0.0 D40 0,0

Total 59.7 72.1 113.,1 168.7 190.7 117.6 L5.8

-

1 Source -~ Meteorclogical Unit, IAR, Samaru, Nigeria.



- 123 -

Appendix B, Temperature and sunshines at Samaru and Kadawa
during the period January - December, 1982,

| VR

Samaru

Temperature (°C) Sunshine
Month Max, Min, Hours/Day
Jan, 29.5 16,0 8.6
Feb, 30.8 16.5 7.8
Mar, 3.1 17.9 7.6
Apr. 32.8 22,0 $.1
May 32.7 23.5 8,2
June 30.5 | 25.0 7.3
July 28,9 23.7 6.6
Aug. 26.9 22.9 6.6
Sept, 29.0 23.6 7.4
Oct, 30,0 22,6 6.0
Nov. 29.3 16.7 8.0
Dec. 30.0 15.4 8.4

Kadawa

Jan. 26.5 12.2 742 |
Feb. 271 1.7 7.6
Mar, 36,2 19.5 7.0
Apr, 37.3 22.7 747
May 36.3 23,7 NA
June 32.9 21.2 NA
July 30.9 21.0 NA
Aug. 30.2 20.4 NA

Sept. 31.8 20.9 NA
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Appendix B, contd,

Get, 32.3 16,7 NA
Novg 32.2 ' 1.2 NA
1 Source: Meteorological Unit, IAR, Samaru, Nigeria
2NA =  Not available,
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Appendix C. Common and chemical names of the herbicides mentioned in the text

Common name

Chemical name

Alachlor
Chlorbromuron
Chlorthal-dimethyl
Dimethametryn
Diphenamid
Linuron
Metobromuron
Metolachlor
Cxadiazon

Pendimethalin

2-chlopo-2,6-diethyl-N-(methoxymethyl)acetamide.
N-(lL=brome-3-chlorophenyl)-N-methoxy-N-methylurea
2,3,5,6-tetrachlorcterephthalicacid dimethyl ester
N.A4.m.awamﬁﬁwpﬁwcw%pmamsoV|:|mﬁwwumewnoamlamdswwdHM0|4.w.mlﬁﬁwmnwmv
N,N-dimethyl-2,2~diphenylacetamide
3-(3,4~dichlorophenyl)-1-methylurea,
2-(li=-bromophenyl)-1-methoxy~1-methylurea
mlcwHOﬁC|2|Amumdﬁ%wamlamﬁrwwﬁxmawwu1nlﬁwtamﬁwoxw|4lamdwwwmﬁwwwv.
3-(2,L-dichloro~5-isopropoxyphenyl)~5-t-butyl-1,3,4-axadiazclin-2-ene

N-(1-ethylpropyl)=3,L-dimethyl-2,6-dinitrobenzenamine
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Appendix D, Fitted values for fresh pepper fruit yield

(t/ha)
Period Wet season '82 Dry season 82/83,
(Weeks) Samary Samary Kadawa
0 4,08 2,85 1,75
3 4.69 2,71 2.29
6 6,62 2.7 3,51
9 9.57 3.15 . B8
12 12,58 3.88 : 5.95
15 1.0k b3  6.36
0 17,38 Jhe 01 7.51
3 14,18 3.96 6,74
6 8.4L7 3.63 .99
S L. 17 2.98 3,03
12 2.68 2.21 1.48
15

2,86 1.61 0,88
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Appendix E. Values of regression ceoefficient for fitted
curves on fruit vyield,

Initially weed-~free

Samaru 1982 Samaru 1982/83 Kadawa 1982/83
a 4.0811 2.84699 1.75411
b2 0.05816 -0,03062 0.07209
by 0,00405 0,00583 -0.,0041Y

Tnitially weed-~infested
a 17.37930 4. 00O7L5 7.50946
b, -0.8690 0,00135 0.10251




Appendix F.

- 128 -

Fitted values of fresh weed weight (t/ha)

Initially Wet season Dry seasop
Weed-free Samaru Samaru Kedawa
0 62.76 11.32 3e.Lub6
3 43.79 9.23 214N
6 2l.82 B8 1738
9 5.85 5.07 9.80
12 2.60 2.96 242l
15 2.60 2,98 1.28

Initially Vet season Dry season
Weed-infested Samaru Samaru Kadawa
3 3.78 1.22 3.58
6 58.59 2.9 11.22
9 58,59 L4467 18,86
12 58.59 6.39 26,51
15 58.59 B.12 3,16
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Appendix G. Values of resression coefficient for fitted
curves on fresh weed weight.

Initially weed~free

Samaru 1982 Samaru 1982/83 o Kadawa 1982/83
a 62.76 11:320 32,46

b =6.323 -0.695 ~2.518

t,  9.514 | 12,01 12,38

k 2.60 2,98 1.28

Initially weed=infested

-51.03 0,51 -4, 08
+18,27 0.8 2,55
t,  6.05 15 15

K 59.5 8,12 3l



Appendix H-1. Mean square for the analysis of variance of crop vigour score as

affected by period of weed interference in pepper at Samaru in 1902

-

samaru and Kadawa in 1982/83 d season.

wet season and

U

Crop vigour score
Wel season 1982 rJH season 1962/bB3
SDamaru Samaru Kadaws
Source of variation D.F. 6 WAT g WAT 6 WAT 9 WAT & WAT 9 WAT
Replication 3 12717 7145 0.866 0.816 8,656 31.073
Treatment 9 5.3G2¥% G GOk 6, Bl 3,386%# g5 .890% 13.1L0*
Lrror 27 0,379 A2 1.653 0.877 0.786 1.629
_ ST
o Total 39
o
i
| il S
* F value significant at the 5% level of probability.
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%%  F value significant at the
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Appendix H-2. Mean sguare for the analysis of variance of
by period of weed interference in pepper at

leaf count as affected
Samaru in 1982 wet

Total o 39

season and Samaru and Kadawa in 1982/83 dry season
Leaf count

P : wWet geason 1902 Dry seascn 1002703

T Samaru Samaru Kadawa
Source of variation D,F, & WAT G WAT 12 WAT 9 WAT 15 WAT
Replication 3 4197.75  3567.83  5L77.63 1953.83 15183243
Treatment 9 58L1.46  3120.36 12111,56 1607 .67 '59233.89
Error 27 1908.22 612,68  3022,70 738.27 27330.93

* P alulsignificant at 5% level of probability,

*# F value significant at 1% level of probability.



Appendix H-3, Mean square for the analysis of variance of number of branches per
plant as affected by period of weed-interference in pepper at
Samaru in 1982 wet season and Samaru and Kadawa in 1982/83 dry season

e e S

Number of branches »er plant

WeT season 1902 Dry season 1982/83
Samaru Samaru Kadawa
Source of variance % D.F. 9 WAT 9 AT 12 WAT
Replication 3 34.09 32.9€ 973.20
i ; .
& Treatment 2 L0, g5# 55,97 8236.60%%
o\
i Error 27 7.93 21,35 1350,20
1
Total 35

* F value significant at the 5% level of probability.

*#* F value significant at the 1% level of probability.
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Appendix H-lj, Mean square for the analysis of variance of plunt height as
affected by period of weed-interference in pepper at Samaru in
1982 wet season and Samaru and Kadawa in 1962/83 dry season.

Jr——— -

Plant height

Wel season 1952

Dry season 1982753

Samara Sanaru Kadawa
at at at
Source ¢f variance D.F, 9 WAT 12 WAT 5 WAT
Replication _ 3 195,123 573.49 0.709
Treatment 9 86,81 3% 797 JLO% 2,215
Error 27 27320 37727 12.342
Total 39

* F value significant at the 5% level of probability

®*¥® P vglue significant at the 1% level of probability
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bﬁwmumww H-5. Mean square for the analysis of variance of flower number per plant
as affected by period of weed-interference in sweel pepper at Samaru
in 1982 wet season and at Samaru and Kadawa in 1982/83 dry season.

Y

Flower number per plant

Wetl seascn 190Z Dry season 1Y02/03
Samaru Samaru Kadawa
. at at at
" Spurce of variation D.F. 6 WAT g Wa7 6 WAT
Replication 3 0.35 11,76 134.30
Treatment 9 1. 79%* 51.18% 6l .77
 Brror 27 0.19 20,20 L7.19

Total 39

¥  F wvalue significant at 5% level of probability.

##  F value significant at 1% level of probability.
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b@hmsawk_mlm¢ Mean square for the analysis of variance of fruit number per plant
as affected by period of weed-interference in sweet pepper at
Samaru in 1982 wet S€ason and Samaru and Kadewa in 1982/83 dry season

S =

Fruit zcavmﬂ.wﬁﬁ.vwmz&

Wel séason 1985 T Dry season 1982783
Source of variation D.F, Samaru Samaru Kadawa
Replication 3 89388.87 2838,23 20413012
Treatment S 220776, 79 21636, 36w 219686 ;1 g
Error 27 50647 .99 3952.35 59872.63
Total | 39

* F value significant at 5% leve] of probability

¥* T value significant at 1% level of probability



Appendix H-7. Mean square for the analysis of variance of fruit yield as affected
by period of weed-interference in sweet pepper at Samaru in 1982 wet
season and Samaru and Kadawa in 1982/83 dry season.

Fruit vield

Wet season 1962 Dry season 1982/83
Source of variation D.F. Samaru Samaru Xadawa
Replication 3 £.83 43,00 L2 .40
Treatment 9 9. Oyt 28,80 15 QO
,a-w Error 27 1.4 9.37 8.87
M Total 35

ety m -

* F value significant at 5% level of probability

#* F value significant at 1% level of probability



Appendix H-8., Mean square for the analysis of variance of weed weight as affected
by period of weed-interference in sweet peppcr at Samaru in 1982
wet season and Sameru and Kadawa in 1982/83 dry season.

Weed weiczht

Wet season 1082 MWﬂ.mmmmos 1082/83

Source of variation D.F. Samaru Samaru Kadawe
Replication 3 6.83 10,50 8.08
Treatment 9 9, 0lk* 19,30% LO,10 %

]

& Brror 27 1.l 6.3 347

,ﬂ Total 39

* F value significant at 5% level of probability

## F value significant at 1% level of probability
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Appendix H-9,

Mean square for the analysis of variance
weight as affected by chemical weed control

in 1982 wet season.

of weed score and weed
in pepper at Samaru

Source of variaticn

Weed score

Replication
Treatment
Error

Total

at
3 WAT 6 WAT
5.28 7.73
14, O7#* Iy Ly 2
2.09 1.03

Weed weight

P

at
g WAT :md<mmd
27 .61 181.00
19 L1 2L HOk*
1.56 6.59

.oy

R -

#* F value significant at 5% level of probability

** F value significant at 1%

level of probability



Appendix H-10.

Mean square for the analysis of variance of weed score and weed weight

as affected by chemical weed control in pepper at Kadawa in 1982/83

dry season,

. T

-

Veed score

Weed weight

at at
Source of variation D.F. 3 WAT 6 WAT 9 WAT harvest
Replication 3 3.30 5.98 1.02 25.89
i Treatment 23 5. 20 LG lytetse Ly o 7L 360, 3L+
o
™ Error 69 1.76 0.89 1.08 11 .05
! Total 95
#* F value significant at 5% level of probability

L F

value significant at 1%

level <f probability
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Appendix H-11, Mean square for the analysis of variance of crop growth parameters
as affected by chemical weed control in pepper at Samaru in 1982

wet season,

Number of
Crap vigour score Plant height c¢rop stand count brenches/plant
at . at at at
Source of variation D.F. g 9 WAT L WAT harvest harvest
Replication 3 . 13.19 . 6,48 23.21 38.99
Treatment 35 Ly A17% - 25.50% 7 O5## 17.L6*
Error 102 2.93 18.26 L 3.67 10,42

Total 10

S— g —————— Al o . e ————— it e, 2. =t - el

¥ P value significant at ©% level of probability

#* F value significant at 1% level of probability.



Appendix H-12, Mean square for the analysis of variance of crop growth parameters
as affected by chemical weed control in pepper at Kadawa in 1982/83
dry season.

S

Number oI
Crop vigour score Plant height Crop stand count branches/plant
at at at at
Source of variation D.F. 6 WAl 9 WAT 5 WAT harvest harvest
Replication 3 To73 22.86 150.75 128.86 10.33
; Treatment 23 3488 Iy o 30%* 58.21 D2,22%* 1.31
= Error 69 0,81 1.43 88.94 13.98 117
1 Total 95

¥ F value significant at 5% level of probability

% F value significant at 1% level of probability
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bﬁﬁmﬁiﬁh.ﬂlﬁw. Mean square for the analysis of variance of fruit number and yield

ags affected
wet season.

by chemical weed

control in pepper at

Samaru in 1982

ﬂdﬁ»d nunber

Source of variation D.F. Fruit yield
Replication 3 76,70 28,80
Treatment 3l 6.20%% 1.67%%
Error 102 © 2.27 1.06
Total 140

¥ F value significant at 5% level of probability

*¥# T value significant at 1% level of probability
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Appendix H-1L. Mean square for the analysis of variance of fruit number and yield

as affected by chemical weed

dry season.

control in pepper at

Kadawa in 1982/83

Source of variation D.F. Fruit number Fruit yield
Replication 3 99.40 - B,,60
Treatment 23 17 .00+ 7« 39
Error 69 9.35 3.60
Total 35 .

* F vyalue significant at the 5% level of probability,

#* F value significant at the 1% level of probability.
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