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ABSTRACT

Two field experinents were conducted during the
1985 wet season at Samaru in the northern Quinea
savanna ecol ogi cal zone of N geria to study the effect
of period of weed interference one eval uate herbicide
m xtures for weed control in Irish potato (Sol anum

t uberosumL. ) .

The potato varieties B7906-1 and (eta were nost

critically affected by weed interference between 3 and
6 weeks after planting (/AT) ad 6 and 9 weeks after
planting (WAP), respectively. Wed infestation for
the first 3 weeks after planting did not have any
adverse effect on the two potato varieties. However,
once infested by weeds until 9 WA , subsequent weed
renoval did not obviate the loss in yield, caused by
weed conpetition with the variety Geta. Keeping

B 7906-1 and G eta weed-free until 6 and 9 WAP,

respectively resulted in yields conparable to the
appropriate weed-free controls. It was required to
keep variety Geta weed-free throughout its life-cycle
and B7906-1 weed-free until 50 days after planting in
order to obtain naxinumtuber yields. As reflected in
yields of the crop kept weed-free initially for various
periods and those infested for 3 WAP only, it was
apparent that with adequate weed central, Geta had

hi gher tuber yield potential than B7906-1.
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Anong the herbicide mxtures tested on Geta,
net ol achl or plus netribuzin at 1.00 + 0.25 kg a.i./ha,
m xtures of mnetolachlor wth netabronuron and
pronetryne each at 1.00 + 1.00 and 1.30 + 1.50 kg
a.i./ha and anetryne at 1.50 + 1.00 kg a.i./ha conbined
season-1ong weed control wth high tuber yields,
sol ubl e carbohydrate and crude protein that were

conparable to those of two and three hoe-weedi ngs.

In the study, weed association with the crop
t hroughout its life-cycle adversely depressed crop
vigour, leaf area, |eaf area index, tuber soluble
carbohydrate end crude protein contents and caused crop
yield reduction by about 71. O%And 63. 8% in weed
interference and chemcal weed control experinents,

respectively conpared with the appropriate best

treatnents.
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Chapter 1

INTRCDUCTICH

Fotato (Solanum tuborosum L,) is the most popular
tuber food crop of the world (kay, 1973). A part from

its being used for huazn foed, 2t is also used in agro-
industries for the manufacture of Chips, potato flours
starch, canned potato and alcohol (Purseglove, 197L;

Peter and Su-hua, 1978; Ilenkwe, 1981),

Fotato, a new crop to the Nizerian farmers, was
introduced to Jos Plateau from the temperate zone by
the European miners in tic 1920's. The cultivation of
the crop is not done on a large scale compared with other
root and tuber crops such as cassava, yam and cocoayam in
Nigeria (Suchomel aid Bot, 197h; Ceursey and BPOEP' 1977).
Average tuber yield in Niseria is 6.2 tonnes per hectare
compared with over 30 tounnes per hectare obtained in
Europe (Anon., 1981a; Courcey and Boeth, 1977; Porter
et al,, 1983), The low and variable tuber yield obtained
in Nigeria have been attributed to a number of reasons
which include; (i) the use of low yielding varieties
(ii) delayed planting (iii) unsuitable climatic condition
(iv) high incidence of diseases and pests especially when
planted during the rainy <eason (v) inadequate cultural
practices including low plenting density, low fertilizer
application and inadequate weed contrpl metheds (Mbah,

1985 and Ifenkwe et al., 1986),
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Unchecked weed growth with the potato crop
throughout its 1ife cycle iave been reported to cause
between 20 and 81% losses in tuber yield (Harmsworth
et al., 1980; Kusrme, 1280; Ifenkwe, 1985). The greatest
loss in a crop yield due to weed interference occurs
during the critical period of weed competition which
most workers have reporte. tc be between 3 and 9 weeks
after planting, Thus, tue determination of the critical
period of weed competition helps in estimating the weed

control requirement of = crop (Nieto et al., 1968).

The common weed control methods in arable and
vegetable crops in Niseria are hand-pulling of weeds and
ﬁ;e-weeding. These traditional metheds are not enly
labour dem-nding, expensive and strenous, but also
result in the delay of weeding operations with
consequent crop yield louses, In order to reduce yield
losses due to weed infestation, an alternative less

labour intencive method of weed control is desirable

(Sinha et al., 1982).

Herbicides have been reported to reduce labour
requirement for manual weeding and crop production
and increase profitability compared with the traditional
hoe-weeding in both vegetable and arable crops in
Nigeria (Lagoke et al., 1961; Sinha gt 21., 1982;
Ogungbile and Lagoke, 1984), however, in putato, little

work has been done on the effects of peried of weed
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interference and chemicnl weed control in Nigeria

(Ifenkwe, 1985; Nwokocnz et 1., 1986),

Considerins the importance of potato in supplementing
food demard and the need to increase its production, this

study was initiated with the following objectives:

(i) Tc study the effects of period of weed
interference on potato and determines
the critical perioc of weed competition in

the crop.

(ii) To evaluate the performance of some
pre-emergence herbicide treatments for

weed control in notato.



Chapter 2

REVIEW C.» LITZiu:TURL

2,1 Veed Compctition in Futate

2.1.17 Losses cue to weed competition

The effect of weeds on crovo yield varies with tlic
weed species, density and the duraiion of the erop
exposure to weeds (Dowson, 1570; Lewson and Dowson, 1973;
Usoroh, 1977). In India, Kirt and Fhuranan (1972) =nd
Gupta et al. {1977) reported that carly shading of potato
plants by weeds was a dominant lactor in competition and
this reduced tuber yield sifnificartly, In his assessment
of the effects of weeds on potato, Fitch (1982) stated
that wec2s would not only reuuce potato yield by competing
for nutrients, water, and space, but also serve as
hosts for diserz:s and pests which cause additional tuber

yicld recducticn.

In Michigan, USa, Isleib (1960) observed that
quackgrass (éggggzzgg repens), whcn alloawed to compete
with putato throughout its life cycle, reduced tub:r yield
by 70%. In Canada, quackgrass was also reported to have
caused yield reduction of about 524, when it compatcd with

potato ‘or six weeks arter sprouting (4non., 1981b).

From a survey of 25 states growing about 91% of the
potato in U.S.4, Dallyn and Sweet (1970) wbserved thit

weeds alune caused a total loss ol 65 million dollars
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representing an average yield loss of 1.1 tonne/ha, Cther
investigators have reported 35% to 81% losses in potato
yield due to unchecked weed growth throughout the crop
life cycle. (Saghir et al., 197h; Meni et al., 1958;

Chandra Singh and Rao, 1976).

2.1.2 Differential responscs of potatc wyarietiesg to

weed Infestation and agroriomic practices

Sweet et al, (1973) observed that potato cultivars
responded differentially to weed infestation. They noted
that potato variety Kotachdrin, the leading commercizl
variety in U.S.s., was more deprcsscd by weed
interference than variety lorchip. In a similar
investigaticn, Ahmed (1980b) used iive potato varietics
and reported large yield differences due tu differenccs

in varietal respunses to wecd infestation and agronomic

practices,

2.1.3 Critical period of weed competition in potato

The critical period of weed competition has been
defined as "the period of the crop growth when it is
most susceptible to weed competition® (Nieto et al,,
1968; Lagoke, 1978; Adigun, 19C4). This crop growth
period is hewever influenced by rzny factors which
include relative growth ratc of tlic crop, weed flora,
weced species and density, soil moisture and nutrient
stress. The concept of critical period of weed

competition has practical advantage in defining tha
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weed control reguirements 01 the crop, especially in

chemical and culturgl.weed control (rdigun, 198L).

Little werk has been done to estatlish the criticzl
period during which weed competition exert a serious
effect on the yield of potato. In Lebanon, Saghir ct al.
(1974) observed that the critical period of weed
competition in potato was between £ and 9 weeks after
planting. They further observed that weed infestation
until 9 weeks sfter plantin? wofore subsequent removal
caused about 31% reduction in potato yield while
unchecked weed growth throughout the crop life cycle
resulted in about 58% reduction in yield., In Java,
Evera'arts et al. (1977) reported thet losses due to
weed interference amounted to etout 28% when potato
plents were kept weed-free for the first four weeks
after plenting and subsequently sllowed to be weed-
infested till harvest. They however observed that the
yield of the trea , ent did not diffcer significantly /rom

that of the crop kept weed-frce throughout the crop's
life cycle.

In India, Singh (1982) also reported that the
presence of weeds during the first three weeks after
planting did not depress potato yicld significantly.
He further observed a signii.ca.t yiecld depression in
plots kept weed-infested until 9 weeks after planting

despite subsequent weed renoval until harvest.



2.2 Chemical Weed Control in Potato

There is paucity of information on the effect of
weeds and their control on the growth and yield of potato
in Nigeruia _ ( Liwukocha et al., 1983).
Nwokwcha et al. (1986) have achicved effective weed
control with resultant high potato tuber yield after
pre-emergence application of metribuzin, metazachlor and
mixture of metolachlor plus metobromuron at 0,70 kg
a.i./ha, O.4L kg a.i./ha, and 0,87% + 0.875 kg a.i./ha
respectively on Jos Plateau. [lixtures of metribuzin with
diphenamid at 0.6 + }j.U ug ~.i./na and alachler plus
atrazine at 1.3} + 0,58 kg 2.i./ha were also reportcd to
combine seas:in-lung weed control with high potato yield

in the study on Jos Plateau (Nwokochz et 2l,, 1986).

————

However, in other parts of thc world some other
herbicides which have been usecd either singly or in
mixture for weed control in potasto include the triazines
such as ametryne ®A--was, 1971; lveiez, 197L; Thomas,
1974), atrazine (Spiridonov et al., 1969; Gill et al,,
1976), prometryne (Dion, 197l; Feverabend, 1972) and
metribuzin (Ramirez et al., 1970), the substituted urca
such as metobromuron (Zimdahl, 1971), linuron (Moreland,
1969; Ball, 1970) and a chloroacetamide, metolachlor
(Sarpel et al., 1971 and Peak, 19(0),



2.2.% Triagines

Chemically, the triazines are heterocyclic nitrozen
derivative,  The heterocyclic ring is composed of three
nitrogen and three carvon atows, Triazine herbicides ars
readily absorbed by roots and translocated via the
apoplastic system to the shoots of susceptible plants
(Glenn et al.,. 1975). Sevecral workers have shown that
the rate of absorption and transglocation of the triaszine
herbicides from the root to shoot is proportional to the
amount of water absorved and/or the transpiration rate

(Wax and Behrens, 1965 and Vostral et al., 1970).

The site of triazine herbicidal action has been
reported to be in the chloroplast where Hill reaction of
photosymthesis is inhibited., Selectivity is usually based
on differential deloxification of the herbicide and
induced biolcecgical resistance by the plants. Most of
the crop plants which tolerate the triszine herbicides
rapidly detoxify th-o tczines by molecular modification
of the active molecule to inactive forms {Morcland and

Hill, 1962; Gysin and Knusli, 1960),

ametryne: Ametryre (2~ (ethyl amine)-l-(iso-
propylamino )-b6-methylthio-s~triazine) which has a water
solubility of 185 ppm and acute oral LDSO of 1110 mg/kg
1s used as a selective pre-emergence herbiclde in many
arable crops for the control of annual grasses and broad

leaved weeds (Moreland, 1969), It has some foliar activity
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and can therefore be applied poste-emergence to contrel

weeds (Glenn gt al., 1975).

Eddowas {1971) reported that pre-emergence applicaticn
of ametryneplus monolinuron at the rate of 0,84 + 0.60 kg
a.i./ha, in the presence of adequate soil moisture and
nutrients, controlled annual weeds effectively in potato,
Alvarez (1974) also observed that pre-emergence application
of ametryreat 3,0 kg a.i./ha effectively controlled wecds
in potato, Thomas (1974) noted that pre-emergence
application of ametryneplus metobromuron at 1.5 + 1,75
kg a.isv/ha reduced weed infestation substantially without

any adverse effect on the potato crop.

Rodriguez et al. (1982) observed that the application
of ametryre at 3.2 kg a.i,/ha either as pre-emergence or
at the germination of 50% potato plants, effectively
controlled weeds without any effect on the starch
content and weigh of the small-sized pofato tubers. They
further observed that application of the herbicides at
planting gave better results than at seven days after

planting.

Atrazines Atrazine (2—chloro—h(ethylémino)—6&150
propylamine)-s-triazine) is a white erystalline solid
with a water solubility of 33 ppm and acute oral LDSO
of 3080 mg/kg (Glenn et al., 1975), Selectivity of
atrazine in higher plants depends on the rate of

degradation, Degradation rate is slow in susceptible



plants but rapid In resistant plants (4shton et al., 1961),
_ ! _

There have been conflicting reports about the ability
of atrazine to effectively and selectively control weeds 
in potato, Spiridonov gt zi. (1969) achieved about 1%
control of bread-leaved weeds in potatc with pre-

emergence application of atrazine at 1.8 kg a.i;)hal

They further indicated that pre~emergence application of
atrazine at 2.l kg a.i.(ha.followaaby supplementary hoc-
weeding at 3-leaf stasge of plant growth gave about 85% |
weed control compared with 59% for hand-weeding followed
"By two interrow cultivations and }8% for plufs hand=-weeded

alone,

G111 et al. (1976) reported effective weed flora
~reduction in potatc when atraxine plus nitrofen at 0,75 +
0.45 kg a.,i./ha was applied one day after planting,
Similarly, Singh et al. (1970) achieved about 41% control
of broadleaved weed in potato when 1,0 kg a.i,/ha of
atrazine was applied pre-emergence., Sfikout et al.
(1975) however, observed %toxicity on potato plants with
the application of atrazine at 0,75 kg a,i,/ha. |

Metribuzin: Metribuzin {(L~amino=b-tert, butyle3=

(methyl thioc)-as-~triazine~5 (LH) one) is a white
crystailine solids which has a water éblubility of 1200
pmn and an acute oral LDSO of 1937-1986 me/kg (Glenn
et al., 1975). It has a long persistence of more than

six months in the soil after spplicatiou (Fryew esud



Makepeace 1977)., The pre-emergence application of
metribuzin at rates ranging from 0,25 to 1.00 kg a.i,/ha
have been reported to gilve effective control of annual
grasses and broad-leaved weeds in varieus crops such as
potato, sugar cane, tomatoes, onions ahd yams (Hilton.gg ala

1974; Sinha et al., 1982; 3in . end Lagoke, 1883; Loggke

et al., 19€3; Tijani, 198).

Metribuzin has been reported to effectively control
weeds on loamy sgil at rates between_§.2u and 0,45 kg
a.i,/ha for early maturing potato varieties, and from
8.50 to 0.70 kg a.i./ha for late maturing varieties
(ﬁnon., 1970), Séliock (1978) reported that metribuzin

alone at the rate of 1.5 kg a.i./ha resulted in good

contrcl of BEchinochlea (Srus;;at_]&l.jr_ weed in potato.

Qut of thirteen herbicide treatments tested on potato
variety Ultimum, pre-emergence application of metribuzin
at 0,75 and 1.0 kg a.i./ha resulted in the best weed
control and crop yield, Most weedsg that showed reduction
in their aerial parts due to the application included

Echinochlea crusgalli, Setaria spp. and Digitaria spp.

However, 3.0 kg a.i./ha of wetribuzin was observed to be
toxlic to the crop (Rue et al., 1970; Anon., 197.),
Pre~emergence application of metribuzin plus

qxadiazon at 1.0 + 2,0 kg a;i.fha was observed to give a
season-long weed control in potato (Romero, 1978).
Ramirez gt al. (1970) however achieved a moderate weed
control in potato following posb—emergence application

vf metribuzin plus dalapen at 0.5 + 0,75 kg a,i./ha,



Prometryni: Prometryng (2,li~bis (iso propyl amino)-6=-
methoxy-s-triaszine) is a white crystalline solid with
water solubility of 48 ppm und an acute oral LDgq of 3750
mg/kg. Reports have shown that prometryne is absorbed by
susceptible weeds througn both foliage and roots;
penetration through leaves appears to be very rapid

minimising removal by wind and rains (Glenn et al., 1975).

Both pre-emergence and post—emergence application
of prometryne have been shown to selectively control
broad-leaved weeds and grasses in cotton, okra, potato,
onion, carrot, yam, soybeans, cowpeas and groundnuts
(Hilton et al,, 1974; Lagoke et 2l., 1982; Lagoke et al,,
1983 3 Lagcke et 2l., 1985c).

Dion (1974) indicated that the application of
orometryne at 1.6 kg a.i./ha either immediately after
planting or after earthin; up at the beginning of the crop
growing period gave effective weed control in potato,
Feverabend (1972) also renorted rood weed flora reduction
with a pre-emergence application of prometryre plus
simazine at 1.50 + 1.50 kg a.i,/ha, Similarly,
Veselovskil et al. (1978), using Ukarine potato variety,
observed that pre-emergence application of prometryne at
1.5 kg a.i./ha followed vy one, two and three inter-row
cultivation gave average tuber yield of 22,3, 22,2 and
21.8 t/ha, respectively compared with 18,9 t/ha for

prometryne alone,
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Pre-emergence application of prometryne at 2,00 kg
a.,i./ha followed by earthin;-up between five and six
weeks after planting was reported to result in effective
weed control and hignh tuber yicld of potato (Sadunas, 1570).
In Cyprus, a mixture of prometryng metobromuron and linuron
at 0.20, 0,15 and 0515 kg a.,1./hz respectively was reported
to give a season-long weed control and high tuber yicld in

autumn potato (4non,, 1970),

24242 Chloro-acetamide herbicides

. - e

The chloro-acetamide roup constitutes a major
subdivision of the amide class of herbicides, The
members which include, alachlor, butachlor, metolachloer,
propachlor, propanil, have a monochlorinated methyl in

the R-1 position (Glenn gt al., 1975).

Chloro-acetamides are readily absorbed by susceptible
plants, primarily between seed and first node of germinating
seedling and appeared to be translocated primarily in
apoplast but symplastic movei:cnt may also occur, They
inhibit mitechyndrial phcesphorylation and mitotic division,
The inhibition increases with increasing concentration 2nd
varios with different species, They are primarily
effective on grass species although many have activities

on broad-leaved weeds and sedges (Ashton et al., 19¢1),.

Metolachlor: Metolachlor (2-chloro-N-(2-ethyl-6-

methyl-phenyl )=-N-(2-methexyl=1-methylethyl), which is

usually formulated as an emulsifiable concentrate, was
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reported to be mainly effective against many grasses Aas a
germination inhibitor at rates ranging from 1.0 to 2,5 kz
a.i./na (Gerber et al., 197). It was further observec
that metolachlor was absorbed through the emerging
coleoptile, and that its effectiveness was influenced by

soil and climatic conditions,

A number of workers have achieved effective weed
control, especially grasses, in many field crops such
as eowpea, cotton, tomatoes, melon, onion, yam and maize
with pre-emergence application of metolachlor either
alone or in mixture with other herbicides (Peak, 490;
Lagoke et al., 1961; Lagoke et a2l., 1982; Lagoke et al,,

1966a; Lagcke et al., 1986b).

Sarpel et al. (1971) achieved a desirable control
of weeds and high potato yicld with pre-emergence
application of metolachlor at 3,00 kg a.i,/ha, Murnhy

and Morrow (1979) reported excellent control of weeds

including Echinochlea grusgallis., and Chenopodium album,

—m—

with preaemergendeappl;cation of metolachlor on potato
at 2,24 to 3.16 hg a.i,/ha alone and in mixture with
metribuzin at €.56 kg a.i,/ha, linurcon at 1,12 kg =ud
dinoseb at 3,36 kg. In the study, no injury was noticed
on the potato and yield di!ferenccs were not significant,
The result further indicated that metolachlor could be
applied in mixture with seviral hcrbicideé to achieve a

season-long weed reduction in potato,



2.2.3 Substituted urea

The substituted urea ! .rticides include
chlorcbromuron, fenuron, djqrs%?fiigyron and metobromuron
which had mainly scoll-residusl;anc ere absorbed by roocs
of plants through nutrientis anc water into the xylem
system in which they are trznsporied, The main site of
action of this group of herbicides is the interfercnce
with photolysis of water during photcosynthesis and

nitroeen metabolism in susceptitlc plents (Overbeek, 196lL;

Linuron: Linuron 3 (3, L-dichlorec phenyl)-1i-
methylurea) which normally cxists zs a white crystallinc
sclid with water solubility of 77 ppm and an acute orsl
LDSO of about 1500 mg/kg is ~ainlv formulated as a
wettable pcowder contalning 0% active ingredient (Overieek,
196L4). Linurcon is a systemic nerbicide which is absorbed
mainly through the rcot system and the leaves. The
nerbicidal activity of this chemical is based on its
interference with photosynthesis by inhibiting the dill
reaction (Overbeek, 196l4).

Moreland (1969) and Ashton ct 21, (1981) observcd
“hat differential rates of translecation and
detsxification of linuron in pluonts cetermine its
selestivity., The susceptible plarts detoxify linuron
less readily than resistant plents, In addition, linurcn

has a low water solubility =nd hence its movement in Lhe

50il is a2lmazt nealimihi -~ Tia, = aEes
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application, the active in;redicrt therefore stays in the
upper-most layer of the soil where the majority of annual
weeds germinate while the seeds of cultivated plants'lie
deeper in the soil. This enhances the herbicide

effectiveness against susceptibl: w. eds,

Pre-emergence application ol linuron in mixture with
other herbicides have been reportec teo enhsnce its
selective weed reduction in many ficld and vegetable ciops
such 2s maize, scrghum, groundnuis, chillis, onions, =nd
tomatoes, (Lagoke et al., 1%:.3; adirun, 1984; Bakut, 17€E;

Gworgwor’ 1985 ) .

In the United Kingdom, 8211 (1970) reported efzctive
weed control in potato when trientazine plus linuron at
2.24 + 2.24 kg a.i./ha was applied both pre-emergence znd
post-energence. However, he cbscrved less effectivencss
of the herbicide mixture whcn weeds had passed cotylcdonery

stage.

Metobromuron: Metobromurcn (2-(L4-breomophenoly)=1-

\

methoxy-1-methyl urea) has =z water sclubility of 330 ppm
and an acute oral LD50 of 3000 mg/kg Glemn et al., 197!).
Metobromuron may be applied pre-encrgence alone or in
mixture with other herbicides ior a season-long contral
of many annual grasses and certain broad-leaved weceds in
crops like potato, maize, sorghum snd some solanaceous

vegetables (Ashton et al., 1978; Glenn et al., 1975;

dsoroh. 1977+ Jaenka o+ -0 AT A e Clwlea -4 A amOn
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Pre-emergence applicat. n of retcbromuron alone
at 4.0 kg a.i./ha was reporitca i ; ive & season-long
control of weeds in potato (Fricke, 1969), 2zZimdahl
(1971) obtained a significant weed reduction and hizh
potato tuber yield when mixture cf metcbromuron and
chlorobromuron att1.5 + 1.5 kv =.,i,/hs was applied
pre~emergence on a sandy soil, nlthoughk higher rat:s

were phytotoxic to potato plants,

Dion (1974) achieved = satisfsctory weed control
and high potato tuber yield when mctobromuron at 1.5 kg
a.i./ha applied immedistcly -fter planting was folloved

by earthing up between four anu Ilive weeks after planting,
Metolacrlor plus metobromurow ot 0,875 + 0.875 kg a.i./ha

was also reported to combine selectivity with high tuber

yield on Jos Plateau (lwokocha gt al., 1986).,
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Chapter 3

o~ MATERTIALS uil pETHODS

3.1 Description of kxverimental Site

Two field experiments were conducted on tie farm of
the Institute for Agrieultural Research, Ahmadu Bello
University, Samaru (11°111%, 07°28'E) in the northern
Guinea Savannah ecological zone of Nigeria, during the
1985 wet season, to deteraine the effect of period of weed
interference and evaluate herbicide mixtures for weed
control in potato, The two experiments were sited on the
same field which had a sandy loam soil, and was previously
cropped with soyabean in 198l., after a long fallow period,
Details of the physico=-chemical composition of the soil at
the experimental site are contained in Table 1, A total
of 708,.8 mm rainfall was received during the crop growing
period, Details of the distribution of rainfall, relative
humidity, sunshine and temperature at Samaru during the

period of the trials are shown in Table 2,

The weeds present at the experimental site included
broad-leaved weeds, annual grasses and sedges, Table 3
&

shews the common weed specles observed at the site during

the growing season and their levels of infestation,
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Table 1: Physico-chemical eraly :is of soil ef the

experimental site at Samaru, 1985.

-

Soil Depth (cm)

Soil composition

0 - 15

Texture %

Sand hl .67

5ilt L2 .66

Clay 12.67

Soil textural class Sandy loam
peH. in water (1:1) 6.1
Orgaric carbon, C (i) 0.70
Total ritregen (%) . 0.08
Excheangeable cations (Meq/100 g soil):

Sod ium, Na 0.10

potassium, K 0.69

Caloium, Ca 2.89

Magnesium, Mz 0.76

Available Phosphorus, F (ppm) 0.63

-
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Table 2: Mean temperature, celative humidity sunshine

hours and totzl rainfall et 10~day interval
during the period of the trial in 1gB5 wet

seascn at Samaru,

liean

SRk, v —

Total kKelative Sun Shine

Month : days rainfall temperature humidity (hours)
{um) (%) .. L
May 1-10  27.10 30,7 62.4 7.63
11 - 20  14.70 29.€ 6ly.6 7.75
21 - 30 08.5n 28.8 79.8 - 8.6l
June 1 - 10 8.5 26.6 71.4 7.99
11 - 20 61.6 26,0 73.6 Tolil
21 - 30 72,2 25.4 £1.8 T+53
July 1 - 10 143.6 2¢.0 81.4 5,70
11 - 20 76.2 23,6 91.5 b7
21 = 30 © 93.3 26.8 Sly.7 7.0l
August -
1 - 10 95.7 s 8L.7 7.20
11 - 20 23e 30 253 6L .8 7.6l
21 - 30. 67,60 28.3 87.5 7.8
Septnger
1~ 10 52,50 25,2 79.8 6,62
11 - 28 . 76,09 2.7 80,6 715
21 - 30 35.40 25,6 72,6 7.82

Source: Meteorological Unit, Institute for Agriculturai
Research, Samaru, Zaria, Nigeria,
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Table 3t List of common weod species at the

exnerimental.Siter Ceweoru, 1905 wet season.
Level of
Types of Weeds Weed
Infestation
Annual grasses
Eleusine indica (L) Gaertn st
Digitaria horizontalis Willd bl
Fanicum maximum Jacos v e
Broad leaved Wee€s
Portulaca cleraceae (L) bt
Vernonia galamensis (Cass) (Less) 0k
Ageratum conyzoiges (L) %
Amaranthus viridis (L) e st
Ascanthospermun hispidum (Dc) wt
Cegsia nimesoides (i) *
Sedges
Mariscus alternifoliuzs Vanl #
* = Low infestation
*¥ = Moderate infestation
EIY o

Heavy infestation
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Table L: Details of treatrents of the weed interference

study in potato zt Samaru, 1985 wet season.

LT BTG

Fain treatment ( otate varieties)

V,l = B7906-T
Vz = GI"eta

Sub-treatiyent (Feriod oi weed interference)

Weed-free tor the first 3 WARPH
weed-free fer the first & WAD*
Weed-free for the Jirst 9 WADP*
Wieed=-free until hasvest
wWweed=infested for the first 3 WAP*¥
Weed-infested for ihe first 6 WAP#*#*
Weed-infested Tor the first 9 WAP##

teed-infested until harvest,

WAP = Weeks after plantirg.

Initially weed=-iree periods and subsequently
3% = Initially weed-iniested periéds and subsequently

kept weed-free until harvest.



Table 5: Details of herbicide treestnents in the
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herbicide evaluation triel in potato =2t

®amary, 194E wet season,.

TABEAT: ENTS
Herbicides’ Rate
kg a.i./ha

Metolachlor + Ametryne 1.00 + 0,7¢%
Metolachlor + Ametryne 1420 + 1,00
Metolachlor + Atrazine 133 + 0,67
Metoclachlor + Atrazine 2,00 + 1,00
Metolachlor + Metcbromuron 1.00 + 1,00

Metolachlor
Metolachler

Metolachlor

Metolachlor
Metolachlor
Metolachlor
Metolachlor

Hoe-weeding

Hoe-weeding at 3, 6, and 9 weeks after planting.

+

+

at 3, and 6 weeks after planting.

Metobromuron
Linuron

Linuron

Prometryne
Prametryne
Metribuzin

Metribuzin

Untreated check.

1¢50 4+ 1,50
1.00 +« 0.75

1,50 + 0,F0

1All herbicide treatments were applied pre

after planting.

-emergence, a day



3,2 Treatnents rnd Experimental . Design

In the weed interferen-e trial (Experiment I), a
factorial combination of twc potsto varieties B7906-1
and Greta, with eigat periods of weed interference was
adopted (Tavle L). The herbicide evaluation trial
(Experiment II) consisted of twelve herbicide treataents
of six metolachlor-based mixiures, each at two rates, Two
levels of hoe-weeded control and an untreated check
(Table 5). In both experiments, gross and net plot sizes
were 10,8 m2 and 3.6 m® respectively, using a randomised
complete block design with three replications. The gross
plots consisted of six ridges at 75 cm apart and each 2.0
cm long while the net plot consisted of the two inner

ridges of the gross plot.
3.3 Cultural Practices

3.3.1 Land Eregaration and plaonting

The site used for the experiments was ploughed and
disc=harrowed at two weeks interval. Single super
phosphate and muriate of potash were broadcast at the
rate of 60 kg PZOS/ha and LO kg K20/ha respectively as
basal application before ridges were made at 75 cm apart,
Calcium ammonium nitrate at the rate of 60 kg N/ha was
equally split-applied at planting and as side-dress at
four weeks after planting (YWAP).
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The two trials were es :ablished on 12th June 1985
when the rains had stabiliseq. Fotato, varieties B7906~1
and Greta, were planted at intra-row spacing of 30 cm for
weed interference trial (Table 4), while only Greta was
used in herbicide evaluation trial at the same spacing
(Table 5). One healtny sprouting potato seed was planted
per stand, giving a population of lly,4li5 stands per hectare

in both experiments,
3.3.2 Crop protection

Weeding operations were conducted as shown in Table 4
and 5, Fungicide, Nithane ML5 was also sprayed at the
rate of 2.5 kg a.i./ha once weekly, commencing at L wceks
after planting until 9 weeks after planting to control

potato blight caused by Puytophtliora infestans,

3.3.3 Harvesting

In both experiments, harvesting was done on Lth

September 1985, at 11% wecks after planting,
3.4 Herbicide Jpplication

All the herbicide mixtures were applied pre-
emergence, one day after plenting using a knapsack sprayer
with a deflector nozxle, at a pressure of about 2,1 kg/cm2

and a spray volume of about 250 L/ha,



2B %
3,5 Data Collection

3.5,1 Weed infestation

Weed cover scores Weed cover score was taken at 6

and 9 weeks after planting anc at harvest, A scale of O
to 10 was used to assess infestation, where O represented

no weed cover and 10 represented complete weed cover,

Weed dry matter productions Weed samples were taken

from two 0.45 sq m quadrats per plot before each weeding
was done at 3, 6 and 9 weeks after planting and at harvest.
The samples were cleaned free of soil and weighed fresh
and oven-dried at 70°C to constant weight for dry matter
determination. Cumulative weed dry matter production in
the weed interference experiment was determined by

adding up weed dry weight at the time of each weeding and

at harvest.

3.5.2 Crop growth parameters

Crop establishment: Crop stand count at two weeks
after planting and at harvest werc taken from the net
plot in order to assess the effect of treaticents on

crop establishment.,

Crop Vigour scorcs At 6 and 9 weeks after planting
and at harvest, crop vigour score were taken using a scale
of 0 to 10,where O represented completely dead plant and
10 represented the mest vigorous crop. Parameters taken

into consideration in vigour score, included plant height,
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number of leaves per plant, leaf spread and greenessi

Leaf area determinc.ior: Leaf area was determined

by us:ng punch method .o rcrove discs from the leaves as
described by Dutsin-tla (15¢L ), leaf area index, relative
~rowth rate and crop srowt rate were estimated using the

method described by #Watson (16L7) at €& and 9 VIAF.

fsulm dry matter procuction: Stem and leaf samples

from two tagged plants per yplot were even-dried for L8
hours at 70°C to constant weights for the determirnation

of haulm dry matter procucticn, at 6, and G WAP.

3.5.3 Tuberizaticn and potato yleld

Fresh tuber weight ond number at 6 and 9 weeks after
planting were taken per plent in order to assess the
effect of treatrents on Ltuber initiatign. The fresh
rubers were cleaned and over-dried for 4B hours at 70°C
to constant weight to ducermire tuber dry matter

production.

Iresh tuber weighi #7¢ number per net plot were
tak'n and yield per necliére were subsequently calculated.
The result on the numher ard yield »f various sizes of
notato tubers viz larze (> L.C em), medium (4.h-3.5cm)
and smell-sized (< 3.500:) vere also recorded. Fotato
tubers obtained from the nerticide trial were analysed
for soluble carbohydratc ano crude protein content using

the method described by sllen et al. (1974).
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3,6  Analysis of Data

A11 the data ceollected were subjected to analysis of
variance and the treatment megns compared using Duncan
Multiple Range Test (DMRT) (Duncan, 1955), Correlation
coefficient and regression analyses were also done on

appropriate parameters (Teble 6 to 19).



Chapter 4

L.1 Effcct of Period of Wr~d Interference "n

Fotato Varietics 2790€-1 and Cretg

The effect of perizc +f weet interference an varicus
growth perameters viz, crop st=:¢ ccunt, crop vijour sccre,
plant height, leaf numb.r, lesi »rea, leaf area inuex,
haulm dry matter production, cr-y grcwth rate, relctive
growth rate and yield =f thce tw. rcotate varieties crc

snown in Table 6 to 11.

L.1.1 Crop stanu count

The effects f treatuwents on crcp establishacnt os
reflected in stand count sre shovn in Table 6,
Significent difference in stend ccunt wes only
cbservea a2t twe weeks after planting, with variety .790€=-1
having a higher count than Greia., Neither the effcict of
period of weed interference nor the interactinn with

variety »n crcp establishmcent was significent,

h.1.2 Crop vigonur scorea

The eff. cts of varicty and pericd of weed
interference cn crop virour scores of potato at 5 and 9
weeks after planting and 2t harvest were significant
(Table 6), While B7906-1 and n.re vigourously growing
plants st 6 Wik, Greta hod sizniticently higher crop

vigour at 9 WAF and at harvest,
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Table 63

Effect of pericd of weed interference cn the

during the 1985 wet seasony at Samaru.

growth of potato varieties,

179041 end Gre®

A

i o Y aaf count
e oSS S e T Sl
- . 9 WAP plant at 6 WAP g WA. per net plot
9 WAP 2 WAP Harvest
Ewwblu.mﬁ_.mewmm
~7906-1 6.2 5a° 5. 58,8 28.42°  6.97 8.8 89.9>  91.00
Greta 5.0° 6.3 60" 76.5" 12.92% g5 120" 81.7° 92420
SE+ 0.34  0.22 2.2 3.18 LeT2 0,37 0.7 1.93 mmum
Period of weed jnterference
Weed~free for 3 WAP 5.9%° 5.8°° g 459 67.32° e R 0.6°  78.0 8941
Weed—free for 6 WAP ¢.52 6.2 5.8°° 63.8%° 38.0%°  6.60° 10,3° ~ 80.8 89.C
Weed-free for 9 WAP * 7.2  6.8% 70,520 L3.2% R n.3> BTk 9242
Weed=free until harvest » i m.mm.,c ’ * " " 82.9 9945
Weed-infested for 3 WAP 6.3  6.0% ¢ 7994 75.2" L0 T2P 6,01 13.03° 90,1 91.2
Weed-infested for 6 WAP bo® P 5.1%% 60.5° 0.6  5.13° 7.66° 8941 %01
weed—infested for 9 WAF * L.8° Fﬂ% 61,820 M;.u_o 2 m.wn 89.6 99.5
Weed-infested until harvest % » b3 " * ® 4 8Lk 90.8
SEx 0.67 O.blh  ©-L2 6436 9.Ll €.75 1.83 3.86 m%
Interaction of varieties and
hmmWMPIMM|mmmm|mmwmmmmmmmmw
SE 0.95 0.63 0459 8.99 13435 1.05 2,16 2,63 1486
NS NS NS NS NS NS NS NS NS

1 .
Crop vigour score using

N...Sm_ = Weeks after planting.

Test (DMIT).
. N

NS

scale (0-10)3

where 0 = compl

etely killed plant and 0 =

. Not significant. * Treatments had not been apol
wmmmbm followed by the same 1etter(s) within a column &

.

re not gignificantly differe

jed at the time of

el

most vigorous plant.

the observation,

nt using Duncan's multiple Ramge
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Weed-infestation until 6 weeks after planting rcsulted
in significantly lower vigour score compared with that

1v

infested for 3 weeks after plc “ing only. The two
treatments were however comparable in vigour score ©Lo
thoge of the crops kert weed-free until 3 and 6 weeks
after planting, The crop kept weed-iree until 9 weeks
after planting had significantly higher vigour score than
that kept weed-free for 3 weeks after planting only &nd
those infested until 6 and 9 weeks sfter plantine, 1In
addition, crop weed-infested until 9 weeks after planting
resulted in significantly lower crop vigour score than

that infestea until 3 weeks after planting and that kent

weed-free initially for & weeks =after planting only.

The crop kept weed-free until hnarvegt had
comparable vigour score to the maximum obtained with
crop kept weed-free initially until 9 weeks after planting,
Both the crop kept weed-free until € weeks after planting
and that weed-infested until 3 weeks after plantin: only
had comparable crop vigour scores to that kept wead-free
throughout the crop life cycle. Similarly, crop kept
weed-free for 3 weeks after planting only had
significantly higher crop visour score than that Qeed«

infested till harvest,

The interaction between varieties and weriod of
weed interference on crop vigour score was not

significant (Table 6),



4.1.,3 Plant height

Variety Greta had taller plants than variety B7906=1
at 9 weeks after planting (Tabie 6),. The plants kept
weed=free for 3 weeks after planting were taller than
those weed-infested until & weeks after planting
(Table 6), Altheugh not significant, plots kept weed-
free " atil 3 and 6 weeks after planting and those infested
for @ and 9 weeks after planting resulted in shorter
plants than those kept weed-free until 9 weeks after
planting and those weed=infested for 3 weeks after
planting only. The interaction between variety and period

of weed infestation was however not significant.

Le1.4 Leaf production

The two varieties differed significantly in both
leaf number at 9 weeks after planting and dry matter
productien per plant at 6 and 9 weeks after planting,
The periocd of weed interference also had significant
effect on leaf production (Table 6)., At 6 weeks after
planting, enly lesf.qry matter was obtained with variety
B7906-1 excelling :G_;_'_;_;g However, at 9 weeks after
planting, variety Greta had higher leaf count and dry

matter préeductien than B7906-I,

At 6 weeks after planting, the crop kept weed-free
initially for 6 weeks after planting had higher leaf dry
matter production than that weed-infested until 6 weeks
after plenting., Crep kept weed-free until 9 weeks after
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rlanting resulted in significantly higher ieaf dry.matter
production than those kept weed-~free for 3 and 6 weeks
after planting and those weed-infested for 6 and 5 weeks
after planting. Crop kept weed;free f;r vari;us periods
had significantly higher leal dry matter preoduction per
plant than those weed-infested for 6 and 9 weeks after
planting, In addition, crop weed-~Iinfested for 6 and 9
weeks affer plenting resulted in significantly lower

leaf dry matter producticon than that infested for 3 weeks

after planting only,

The crop weed-infested until 9 weeks after planting
had significantly lower mumber of leaves per plant
compared with that kept weed—-free until 3 weeks after
planting, while crop weed-infested initizlly for 3 weeks
after planting and those kepht weel-fiee [0 . avisus
periods did net differ significantly in number of leaves

per plante¢

hele® Leaf area and leaf arca index

The leaf area (LA) and leaf area index (LAI) were
significantly affected by btoth varieties of potato and
peri;ds of weed interference at 6 and 9 weeks after
planting, Variety B7906-I had larger LA and LAL at 6
WAP, but was excelled by plants of ggg;g varisty at 9
weeks after planting (Table 7).

LA and LAI per plant were similarly affected by

period of weed interference gt 6 weeks after planting,



Table 7: Bffect of period of weed interference uin Leaf area, Lec? area index, haulm dry weight, relative growth
rate and Crop growth rate of two potato varieties in 1905 wet season, at Samaru.

d

- Leaf area Haulm dpy matter Relaiive growth Crop growth rate
Treatments ( mV Leaf area index __per plant (g) __rate gleluk (ke
Lcm
6waP' OQWAP 6 WAP OWAP GWAP QWAP 6 WAP 9 WAP 6 WAP 9 WaP
Fotato variefies
B7906-I 1515 1928®  0.804% 0.888°  10.35%  13.94° @42 0.136° 2,432 1.68P
Greta 1426° B0 0.547° 1.507°  8.12° 21.30% 0.542° 0.2%6% 2,245 3.95a
SE+ 94.9 208.4  0.04 0.11 0.52 1.21  0.03 0.02 0.18 0.34
Period of weed interference e
Weed-free for 3 WAP' 16895  2343°  o.818®  1.0917  10.17%  11.41° 0.582° 0.219® 2,443 3.02°
Weed-free for 6 WAP 16382 2322 0.754®  1.083° 11.65% 17.21° 0.580% 0.221®  2,545% 3,69
Weed~free for 9 WAP * 39292 1.706% 23.46% *  0.259° » 3.84%
Weed-free till harves" * » * ¥ * * * " » *
Weed-infested for 3 WP 16622 3678%  0.785% 1.634% 10.03%* 21.42% 0.5%% 0.254° 2.617*  4.77%
Weed~infested for 6 W ®  1248°  193°° o0.55¢° 0.992° 7.10° 13.73° 0.327° 0.150°  1.583° 1.49°
Weed-infested for 9 W 2 % 1464° * 0.652° * 11.87° * 0.154° * 1.56°
Weed-infested untillh rvest = * * * * * * * * "
SEt 189.74 416.80 0.089  0.21 1,04 2.42 0,06 0.03 0.37 0.67
Inte v
Reriod of weed interference
SE+ 268.3 589,8  0.125  0.29 1.48 3.42 0,08 0.05 0.97 1.48
NS NS NS NS NS NS NS NS NS NS
fwoxu after planting. mw.wmum followed by the same letter(s) within a column are not significantly
NS = Not significant, different using Duncan Multiple Range Tes¢ (DMRT).

* Treatments had not been applied at the time of observation.
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Plants kept weed=free initially for 3 and 6 weeks after
planting and those weed=infested for 3 weeks after
planting resulted in signiiicantly higher LA per
plant and LAI than those of plants weed-

infested until 6 weeks after nlanting.

Plants kept weed-free ur.til 9 weeks after planting
and those weed-infested for 3 weeks after planting only
had similar leaf area and were significantly higher than
those of all the other treatients, FPlants of plots kept
weed=free for 3 weeks after planting only resulted in
higher leaf area than that infested for 9 weeks after
planting., Although weed infestation until 9 weeks after
planting resulted in leaf area comparable with that of
the plant infested for 4 wnalts after planting, it resulted
in significantly lower leaf area than infestation for 3
weeks after planting enly. Similerly, leaf area and leaf
area index of plants kept weed=free until 9 weeks after
planting and that weed-infested for 2 weeks after planting
only were significantly aigher than those, of plants kept

under varieug periods of weed interference.

Le1.6 Haulm dry matter production

The effect of varieties and periods of weed
interference onpeuln dry matter production was
significant at 6 and 9 weeks after planting. Variety
B7906-1 resulted in higher haulm dry matter production
than Greta at 6 weeks after planting, while Greta
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variety cxcelle‘.BIQOﬁlI i1 haulm dry matter production
2t 9 wecks aiter plant .. Interaction of variety and
period of weed interfe: .1:cc on haulm dry matter

production was however noc tigpificant (Table 7).

Heulm dry matter ob.zirec on the plots kept weed-
free for verigus periods =il those intested for 3 weeks
after planting were sizaif :ently higher than those
weed-infested until 6 weens efter planting. Crop kept
weed=1ree until 9 weeks aiter planting and that infested
for 1 weeks after plaatis resulted in sipnificantly
nigher haulm dry matter procuction than those exposed

to verious periods of w-e interference, In ardition,

crops kept weed-free until © veeks after plarnting and
-arlier had higher haulm ..+ natter production than
Lthose weed=infested for . weeks after planting and

aore (latle 7).

.1.7 Crop growth rate /0 1elative prowth rate

Table 7 shows that bLol. the crop growth rate (CGR)
and relstive prowth rate (.Ul.) were affected by votato
varieties end period of wicc interference at & and 9
weeks after planting. AL © W/F, althourh varietal
effects on CGR was not si u.ificant, variety Greta
had hirher KGR rate than variety B7906-1. At © VAP,

Greta had higher CGR and ..Li. compared with variety
L.-? f"'z 06- I -

Crop kept weed-free initially ‘or 3 and & weeks

after plarting pave sisnillicently higher CGR and



LR then those weed-inlestic for 6 weeks after planting.

Crop kept weed-frze imiil g weeks after planting
and thzt weed-infested initizlly for 3 weeks after
planting only resulted in Lirrer CCK than thhse kept
weed=iree for 3 and 5 weci.. ziter planting only.

«Ch for these treatments however did not differ
si;nificantly. Crop weed-infested initially for 3
weeks siter planting and ..ose kept weed-1ree for
vaerious periocds also had nijler CGR ana RGR than these
inteated with weeds for @ ord 9 weeks after planting
(Tzble 7). Interaction c: veriety and period of weed
interference at both 6 anc 9 weeks after planting was

not significant,

L.1.6 Ere-harvest tuber piocuction

The two potato vari w.cs ciffered gisrniticantly
in both tober dry weizat rer plant at 6 an¢ 9 weeks
afler planting and tuber iuiler pér plant at 9 weeks
after plenting (Table 3). it € weeks after planting,
varisty [7906-1 had hiher tiler dry weight than
variety Lreta while at 9 weeche after planting, Greta

had hirFer tuber nurber aid Cry weight per plant than
varicty L7906-1.

The crop weed-infested until € weeks after planting
nroduced lower tuber dry weiilt per plant than that kept
weed=-iree until 6 weeks oiier planting. In addition,
ine tuber weight of crop Lupt weed-free for 3 weeks after

nlaating ¢id not differ =i-mificantly from that infested
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Table 8: Effect of period of weed jnterference on
pre-harvest number znd dry weipht of potato

tubers in 1995 ot season at Samaru.

Tuber éry Tuber dry hNumver cof
Treatments y . y ’

vei:ht weipght tub.rs per
ﬁ/nqut g/plant nloat
6 VIAP 9 WAP 9 VAL
Potato varieties _
B7906-1 27,14 33.5° 7.8
Greta 20,12° 40,2° 10,82
SE+ 2.0 2,30 0.22
Period ¢f weed interference
Weed-free for 3 WAP" 32,79% 3);.8¢ 10,52
Weed-free for 6 WAP 37,72 5l.12 12,7
Weecd=-free for 9 WAP ¥ hS‘SE‘b 10,2%
¥ % % EEY

Weed-free until harvest

Wees-infested for 3 WAP  25.26°¢ 37,47  42,2°

Weed-infested for 6 waP  17.85°  30.3° 6,7"
Weed-infested for 9 WiP . 30.2° 5,0"
Weed-infested until harvest ** 4 i
SE+ L.88 4.54 1.Gh
et tirfersmarastics and
SE+ £,90 6.49 2432
NS NS NS

Tweeks after planting

*

gginsifog}qwedtgy ;hc same letter(s) within a column -~re
Signliiicantly different using Duncan's Multiple range

Test (DMRT). NS = Not significant, - .

** Treatmerts had not been applied at the time of
observation.



until 3 weeks after planting,

At 9 weeks after planting, crops weed-infested for
&€ and 9 weeks after planting and that kept weed-free
until 3 weeks after planting had significantly lower
tuber dry weight cempared with that kept weed-free until
9 weeks after planting., Tuber dry weight of the crops
kept weed=free until 6 and 9 weeks after planting were
similar and significantly higher than that of the crep
kept weed=free until 3 weeks after planting. Similarly,
keeping crop weed=free until 9 weeks after planting
resulted in tuber dry weight that was comparable with

that weed-=infested for 3 wceks after planting enly.

Plets kept weed-free for variocus periodsand those
weed~infested until 3 weeks after planting had
significantly higher number of tubers per plant than

those weed-infested until 6 and 9 weeks after planting,

4.1.9 The effect of period of weed interference on yield

of potate at harvest

T ——

At harwvest, the two potato varieties were graded
intausmall~sized tubers (less than 3.5 cm diameter,
7.4=L7.g. weight) medium-sized tubers (with diameter of
3.5-4.5 om, 48,0-96.0g weight) and. large-sized tubers
(diameter) 4.5 cm, $6,0g weight). The effect of period
of weed interference on nuaher and yield of various

- grades and total tuber yicld and number at harvest are
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Table 91 EBffect of period of weed interference on rumber and ylelds of varicus sizes of potato tuber, in 1485

wet seagon, al harvest at Sanaru,.

Fotato tuber yield (t/ba) Potatc tuber number {x 1€0C/ha)}
Treatments Total sizee siced sised Total sioa Mmmwmgu cised
FPotate varieties
57006-1 9.31°  1.33°  5.97° 1.8 £33.62°  1L.9°  177.7°  2ueb
Greta 1194 2.06>  7.8L% 1,95 L7ha35% 18.6%  230.9% 3137
SEx _ Q.47 0.26 G.55 C.19 35.21 2.38 12,78 26.0
NS
Period cf weed interference
Weed-free for 3 WAP' 10.75%°% 1% 7.67% 1670 506.06%° L8 20557 9727
Weed~free for 6 WAP 12419 2.18°°  g.98% 3,26 577.36%  22.2°  227,3%  3e8°
Weed~free for § WAF qr.mmmw u.mrm m.gwm J.mmo&m mm4.mrm mq.wm 21,9.6* uugm
Weed~free until harvest 1h..57> 27020 9,862 1,97 581.15%0 23,27 2g4.8%  331®
Weed-irfested for 3 WAF 13.657°  2.76*®  g.e2%  1,920% 528,28%%  o4.1%  oon.1® 26L
Weed~infested for &6 WAP JO.mémm n.mmam ﬂ.umc m.mwmd rmm.mmao q.qm mﬂm.mm 27 2
Weed-infested for 9 WAP l.85¢ c.2g?®  350% g cad h22.72%¢ 568 13a,6® 2802
Weed~infested until harvest L.15° 0.15°  3.00°  1.00° 256,048 .ot 53.10 1567
SE4 0.5k 0.53 1,10 0,38 70,42 5,75 25,55 52.2"

Interacticn of varieties and
veriod cof weed interference

SEA 1.32 NS NS RS 99.3C E. ik 36.13 73.6€
NS N3 ng ) K3 N3 #HE
Aimw = Weeks after planting. 85 = Mot sigmificant. o

*
Means followed by the same letter(s) within a column are rot significantly different using Duncan's Mu:ltiple Range
Test (TLMRT).
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Number and yleld of small-sized tuberg! The effects of

potato verieties and period of weed interference on number
of smallesized tubers at harvest was significant., Variety
Gregta had hipgher number of tubers than B7906~-1 (Table 9)}.
Although the vield of sanll~sized potato did not follow
any definite trend, the crops kert weed-Iiree for various
periods and those weed-infested initially for 3 and 6
weeks after planting had sisnificantly higher yields

than that of crop infested for 9 WAP and throupghout.

Crop kept weed-free until & weeks after planting had the
highest tuber yield whiclh was only comparable to that of

the crep weed-infested for & WAS only.

The highest yvield reduction, 0.52 t/ha per week of
small~sized tubers, occurred when plots were initially
weed-infested for a furtiner 3 weeks bevond the initial 6
weeks after planting, The highest increase in yield of
0.56 t/ha weekly resulted from keeping the crop weed-free
for further 3 weeks beyond the initial 6 weeks after
planting, Small sized yield increase of .53 and 0,13
t/ba per week occurred by keeping the crops weed-free
for further 3 weeks beyond the initial 3 and 6 weeks

after planting resvectively,

Number ard vield of medium-~cized tubers: The two potato

- varieties differed signi{icantly in number and yield of
medium~-sized tubers. Variety Creta had significantly
higher number and yield of medium-sized tuber than variety

B7906=1, while the interaction of variety and period of
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weed interference was not significant (Table 9),

Crop kept weed=free for varicus periods and those
weed-infested until 3 and 6 weeks after pilanting had
significantly higher numb.r of medium~sizcd tubers than
those infested until S weeks after planting and harvest.
In addition, crops kept weesd-free until 9 weeks after
planting and throughout tnc c¢rop life cycle, and that
weed-infested initially for 3 weeks after planting had
higher medium~sized tuber yield than that kept weed-free
or weed-infested until € weeks after planting,

Similarly, weed-infestation until 9 weeks after planting
and harvest resulted in significantly lower yield of .
medium=sized tubers compared with infestation for & wecks

after planting.

Number and yield of ls_gg-sized tuberﬁ; The two

potato varieties differed significantly in the yiel of
large~-sized tubers with variety Greta having higher yield
than variety B7906~I. Similarly, the peried of weed
interference also had significant effect on the yield of

large-sized tucers.,

The highest number of larre-sized tubers obtained
when the crop was kept wveed-free until 9 WAP, was
significantly higher than those obtained with the other
crops exposed to various pericds of weed interference,

- Crop kept weed-free for 6 weeks after planting and until

harvest and that weed-infested initially for 3 weeks after

- ] a LI T " El F
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those weed-infested until 6 weeks after planting and more
and that kept weed=free until 3 WaP, In addition, crop
weed=-Iinfested for 3 weeks after planting also had hipgher
number of large-sized tubers than those crops kept weed-
free until 6 weeks after planting slthough they were both
comparable to that ebtained with the crop kept weed-free

throughout,

Crop weed-infested until 6 weeks after planting and
more and that kept weed-free initially Tfor 3 weeks after
rlanting resulted in significantly lower yield of large=
sized tuber at harvest than those kept weed-free until 9
weeks after planting and that weed-infested for 3 weeks
after planting enly. Crop kept weed-free until 6 weeks
after planting also had lower yield of large-sized tuber
compared with the highest obiained with the crop kept weed=
Iree until 9 weeks after planting, Similarly, crop kopt
weed-free until 6 weeks after plenting had significantly
higher large-sized tuber yicld than those weed~infested
until & weeks after planting and more. The highest
increase in yield of large-sized tubers, 0,45 t/ha per
week sccurred when the crop was kept weed-free for a _
further 3 weeks beyond the first 6 weeks after planting,
while the largest reduction of 0,71 t/ha weekly occurrad

infestation
with the crop i for a further 3 weeks beyond the
first 3 weeks after planting, Weed infestation for a
further 3 weeks beyend & and 9 weeks after planting |

respectively resulted in large-sized tuber losses of
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0.09 and 0.05 t/ha weekly, Unchecked weed growth until

9 weeks after planting and harvest resulted in large-sized
tuber yield lesses of 91,0% and 95.8% respectively
compared with the best obtained by keeping the crop
weed—free until 9 weeks after planting. Crops Kept weed-
. free initially until 3 and 6 weeks after planting had
yield lesses of about 60, 2% and 38,4% respectively
compared with the nighest yicld obtalned on plots kept

weed- free until 9 weeks aiter planting (Table 9).

Total number and yicid of potato: The effects of
variety and period of weed interference and their |
interactions on tetal number and yield ef tubers were
significent (Table 9). Variety Greta had higher numbcr
and yielded more tubers than B7906~1 at harvest.

Crop kept weed-free until 9 weeks after planting
had significantly higner tuber number than those weed-— °
infested for 6 weeks after planting and more. In
addition weed-infestation throughout the crop life cycle
resulted in lower potato number eompared with those -exposed
to various periods of weed interference. Tuber yilslds
of crops kept weed-free for 3 and 6 weeks after
planting aend those weed—infested for & weeks after
planting end more were lower than those of the crop
kept weed-free throughout, Tuber yiel¢ of the plet
weed-infested for 6 weeks after planting was alswe

1ower than those of the plots infested for 3 weeks

. Y . 1
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until 6 weeks after planting had higher tuber yield than

those infested for a longer period.

In this experiment, the highest gain in yleld of
0.62 t/ha per week was obtained vhen the crop was kept
weed=free for a further 3 weeks beyond the first 6 weeks
after planting., Similarly, the highest reduction in
petate tuber yield of 1.09 t,/na per week sccurred when
the crop was infested for a further 3 weeks beyond the
first 6 weeks after planting (Table 9). Weed infestation
until 6 and 9 weeks after planting resulted in about 27 8%
and 66.6% reduction in totzl tuber yiéld respectively,
while keeping the crop weed=free for 3 and 6 weeks after
planting resulted in 73.8 and 836% of the maximum tuber
yield obtained with the crop kept weed=free throughout
its life cycle, Unchecked weed growth throughout the
crop life cycle caused about 71,5% reduction in total
tuber yield at harvest compared with the crop kept
weed=free throughout (Table 9).

The interaction ef varieties and periocd of weed
i?ter-ferenCE on potato tuber yields is significant, as
shawy in Tablei@. The orops of B7906-1 . kept
weed=free for 6 weeks after planting and more and that
weed-infested unitially for 3 weeks after planting only
had comparable yields to that kept weed-free until
harvest, In contrast, Greta crop kept weed-free until ©

weeks after planting produced lower tuber yield than

those kept weed-free until 9 wecks after planting and
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Table 10: Interaction of . rieties and period of weed
interference o: tuber yield of potato
in 1985 wet season at Camaru.

Treatments Totel yield

(t/ha)
Varieties P7906-1  Greta
9.31 11,94
SE+ 0.468
Pericd of weed interfercrce
Weed=-free for 3 WLP1 9,10%* 12.h0b
Weed=-free for 6 W.P 14.1O£b 13.70b
Weed=-free for 9 WiP ﬂ1.839 16,70
Weed-free until harvest 11.98° 17,207
Weed-infested for 3 WAP 11,40 15.807
Weeli-infested for 6 WAP 10, 10°¢ 10.90°
Weed=-infested for 9 WiP E.BUH h.hOd
Weed-infested until harvest 3,60° h-?Oa
Interaction of varieties and
period of weed interierencc
SE+ 1.32h

Tweeks after planting

*Mezas followed bv the same letter(s) within a column are
not simificeant + diffecrent using Duncan Multiple Renge
rest (DMrT),
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more and that weed=infestud Tor the first 3 weeks after
planting (Table 10}, In aduition, B2§b6-l crop kept
weed~free until 3 weeks after planting had comparable
yield to that kept weed=free until 6 weeks after planting,
the yield of Greta <rop kopt weed=free until 3 weeks after
planting was lower than theat of the corres pending latter
treatment. In the trial, wecd removal after the initial
infestation for 9 weeks after planting only resulted in
significant tuber yield increase compared with infestation

until harvest in B7906-1 (Table 10).

The highest yield gains of 0,67 and 1,00 t/ha per
week each for B7906-1 and Grefa occurred whea the crops
were kept weed-free for a further 3 weeks beyond the -
“first 3 and 6 weeks after planting, respectively.
'iHowever, highest yield losses of 1.6 and 1.83 t/ha per
week for B7Q06-1 and Greta respectively were obtained
with the response of the crops to weeds for a further 3
weeks beyond the initial infestation 6 weeks after
planting., Unchecked weed growth until harvest resulted
in tuber yicld lesses of 69,1% and 72.7% respectively
for B7906-1 and Greta compared vith those obtained with

the coresponding crops kepd weed=~free until harvest.

(Tatle 1@).
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Fig. 1. Fitted values of total tuber yields for Greta and B 7906 -1

varieties as affected by period of weed interference at Samaru,
1985.
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Fig. 2. Fitted values of large -sized tuber yields for Greta
and B 7906 -1 varieties as affected by period of
weed interference at Samaru, 1985.
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Fig. 3. Fitted values of medium sized tuber yields for
- Greta and B 7906-1 varieties as affected by period
of weed interference at Samaru, 1985.
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L.1.10 Pgedicted total and graded yields of Greta -nd
QZQQQE! varieties as affected by period >f weed

interference

Figures 1-L contain curves on predicted values of
both total and graded yields of poteto tuber for
varieties Greta and B7906-I using the equation belows:

Y = abyZ, + b323
where 22, 23 are functiocns of time of weeding choscn
such that thc slope is zero at t = O (time of planting)
and at t = 12 weeks (time of harvest) using the quartic

equation

5 42 3 L
Y = a+u2t +b3‘t. +bLIt

This egquation gives a sigmcid rel-ticnship of yiz1ld
and weeding time which is ssympt-tic both at t = 0

and t = weeks., In this study the estimated values of
coefficient of determination for linear, quadratic,
cubic and quartic equations were 85,37, 86,54, 37.E4
and 96,35% respectively. As indiceted in these values,
the quartic eguation is the best fitted curve for this

number of points.

In figure 1, it was estimatcd that about 10%
losses in tntal yield would cccur in variety Greta
if the crop should be kept weed=-free from 16 to 53
days after planting, With this variety, it was
required toc keep the crop wecd-frec throughout the

1ife cycle in order to obtasim maximum potato tuber
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yield. However, with variaty gzggg;;, in order to
obtain maximum vield and 10% yield reduction, the crop
should be kept weed-free until 50 da%%;%??ﬁbﬁ%ﬁﬂting
and from 26 to 39 days after plantingé(Figure 1.
Similarly as indicated on Figure 2, sbout 10% yield
losses in large~sized tubors cf Grets and B7906-1
would occur if huth varieties werc kept weed-free from
11 days after planting to harvest and from the time
of planting to LO days after plasnting respectively.
Keeping varieties Gretz and B790€-1 weed-free
respectively from 17 to 42 days efter planting and
30 to 42 days after planting would cause about 1072

reduction in medium-sized tuber production (Fig. 3).

Figure 4 has shown that about 10% reduction in
small-sized potato tuber yiclds for Greta and B7906-1
ococurred when the crops were infosted from 12 to 55
days after planting and from 36 tc 60 days after

planting respectively,

he1e11 Eifect of variety aud pericd of weed interfcronce

on weed cover score and weed dry mztter production

wWeed infestation threughout the crop growth period
as reflected in the weed scores at 6 and 8 weeks z2ftelr
planting and at harvest, and weed dry matter producticn
were neither affected by varieties ncor their interaction
with the period of weed interference., The effect of
pericd ¢f weed interference wsas however significant

on weed cover scores and weed dry matter production

fm w3 . PR T
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Table 11: Effect of period of weed interference on weed
cover score and cumulative weed dry matter
production in 19€¢ wet season at Samaru.

Cveed oo ér score{. " Cunulative
Treatments ")'e; cov weed dry
6 WLF 9 WiP Harvest matter at
heorvest
(t/ha)
Potato varieties _
B7506-1 . - 3,56 3,96  2.h0 €.26
Greta - .03 .26  2.74 €12
SEx | 0.22 0,16 0,2 0,77
Period of weed interference
weed-free for 3 WAP 2.50b+ 5.12b 5.27b 10.68b
Weed-free for 6 WAP 0.77° 3.50¢ 3.70° €.82°¢
Weed-free for ® WAP * 7,089 1,00% z .77
Weed-free until harvest ¥ . ¥ 0.00% 0.30d
Weed-infested for 3 wip  1.42° 1.0 0,000 0.49%
Weed=infested for 6 WAP £.813% O.??d 0.00% 10.S2b
Weed~infested for 9 WAP x 9.178 0,00° 11,168
Weed=-infested until harvest? - ¥ 8,582 1€,
SE+ _ O.hi 0.31 .41 1.5
Interaction of varieties with
pericd of weed interference
SE+ 0,68  O.ik 0,57 Z,18
NS NS NS NS

TWeed cover score usine {0-10) scale, where O ~ no weeds and
10 = complete weed infestation,

ZWeeks after planting.

*Means followed by the same letter(s) within a column sre

not significantly different uSLng DunCan s Multiple xenfe
Test (DMKT),

NS = Not significant. . ;
#Treatrente had not been applied st the time of observatlon-



At 6 2nd 9 weeks after plenting end at harvest,
plots kept weed=free for 3 weeks ofter planting had
higher weed scores and dry mattcr preaucticn than
those kept wecd-free until & weeks 2 fter plantinz,
Flots wee@-infested until 6 wccehis after planting had
higher weed score than other pleots exposed to shorter
periods of weed interference, Similerly, plots weed-
infested until 9 weeks after plenting had higher wecd
scere than those infested for sherter periods., Weed
scores of plots kept weed=frec until 6 weeks after
planting and earlier were however higher than those
of the plcts infested for 3 and € weeks after planting,.
At harvest, crop weed-infested until harvest had hizher
wied score than those kept weed-free initially for 9
weeks after planting and carlicr, while noc weed growth
was recorded on plots weed-infested initially until 9

weceks after planting and less,

Table 11 alsc shows cunulztive weed dry weight
during weeding operations and at finsl crop harvest,
This is an indicaticn of total weed dry matter
accumulaticn as affected by each treatment throughcout
the crep life cycle. Weed dry matter production on
plots wecd=-infested until 9 wecks after planting was
comparable to those of plots infested until parvest,
and were significantly higher than thcese of all the
other treatments., In addition, plots kept weed-frec

for 3 weeks after planting and those weed-infested for



Table 12:

of weed interference oN two potato varieties,

Correlation between yield, weed cover score, veed dry matter, and crop growth parametess as affected by period

Crop growth parametlcr
Plant Leaf Leaf
Vigeur height number dry
per welight
plant per

at plant

9 WAP at 9 WAP 9 WAP

'1010m Pelathe Croov i I
rrovtn  tuber

er H...G.ﬁm. - r~te a2t f-(_u._'-..u..u.ﬂ

EJH
ct

.ok -0

hO 2 b
o

Tield

Total Total Crop

tuber number

yield of scose at

at tubers at

harvest at

harvest 9 WAF 9Qwyap

Total tuler yield at harvest 1:00
Total number of tubers at harvest 0,305 1.C00
Crop Visour score at 9 WAP 0.832 0,700  1.00C
Plont ! 2ight at 9 VAP 0.L3% Co 3Ll 0.39%h 1.0
Leaf ixner per plent 9 WAP 0.530 0.651 0.6L2 ©.322
Leaf (xr weight per 9 WAP 0.73L 0.611 0.669 0,663
Leaf gqrea at 9 WAP 04596 0.L477 0.711 0C.29
Haulm dry matter at 9 WAP 0.6L2 Q.32 0.816 0.316
Relativre growtl rate 6 WAP 0.342 0.54L4L 0,579 C.371
Crow grouth rate at 6 WAP Q.L77 C. 1L 0.L66 G.648
Dry tubor weight at 6 WAP 0,293  0.184  0.231 0,085
Orop otand count _ 0,316 0.367 O ily ~C.001
Weed cover score at 9 thwﬂ 0,695 =0.L37
Cumul-.tive weed dry matter -0.637 -0.395

production 2t harvest

'« 000

¢.2,0 1.000
€C.323 (.622
0.212 0.671
C.3T€ C.T¥
0.268 ©.568
v.086 0,042
0,138 =C. 146

I-Oo_.rnm l.On._.Nm .O-WOW .IOs.me
0,390 =0,212 =0,252 ~0.LL3

—-—
-}
L‘O\Bs

o

o
-
-

(6,

-0.111 =0.331
=Q4 3k ~0.L67

D L I R

4._::u.n.ru after planting.

¥411 values above 0,288 are significoat it §

level of probability

sta
cou

at
haz

o —
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6 weeks sfter planting had hishir weed dry matter
proeducticn than these that were wced-free until 6 wecks

after planting =znd more, .

The highest weekly reductin in weed dry matter
proeducticn of 1.37 t/ha nccurred when the plots were
kept weed-free for = further three weeks beyend the
first 6 weeks after plantines, Similsrly, the highest
increase in weed dry matter producticn of 3,34 t/ha per
week was cobtained on the plcts weed-infested for further
3 weeks beyond the first 3 wecks after plenting (Tnmole
11).

4.1.12 Relaticnship between poetat. yield wth
par-neters, weed C.Ver sccre, £nd weed dr
matter production as allccted Dy period J%
weed interierence

1.8 shown in Table 12, the yiela cf potate tuber
was correlated positively with thce number of tubers
per hectare at hervest, crzp vigcur score, plant
height, leaf-number per plsnt, lesf dry weight per
plant, leaf area, haulm dry matter, crop growth rate,
relative growth rete and stand crunt, and negatively
with weed cover scere at 9 weeks efter planting and

cumulative weed dry matter prcducticon at harvest,

Numdber cf tubers per hectzre at harvest was also
pcsitively correlated with crop vigeur, plant heizht,
leaf number per plant, leaf dry weirht per plant, lcof
area, relative growth ratc, crop growth rate at 6 wecks

after planting and stand count, ~nd negatively correclated
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with weed cover SCOre€ and cunulative weed dry matfer

production at harvest,

Crop vignur sccre at G weeks efter plenting was
also correlated pesitively with: 1loaf number, leaf dry
weight and leaf area per plant, plent height, haulm
dry matter production, Crep growtii vete, relative
growth rate end crop stand count ¢t hervest and

negatively with weed parameters.

Flznt height significantly correlated pesitively
with leaf number and dry wei‘ht per plant, haulm dry
matter !rnductirn, relative growth rete and crop Zruwih

rate, and negatively with weed poremeters.

Leaf number per plant correlated positively vith
1eaf dry weight per plant, leaf orea and relative zrowth
rate, a2nd negatively with weed cover ScCore at 9 weeks
after planting and weed dry matier cumulaticn at
nervest. Leaf dry weight per plant at 9 weeks after
plantihg was alsc correlated witii leef area, haulm Cry
matter production, relative gr wik rate and‘Frop grovth

rate.

Leaf area per plant at 9 weeks efter planting
strongly correlated with crep rrowth rate, haulm dry
matter producticn end dry tuber weight at 6 weeks after

planting.
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Table 13: Effect of. weed control treatments on weed cover score and weed dry matter production in 1985 wet 1
zeason, at Samaru. _ .
Treatments Weed cover mnowma Weed dry matter production af ngrvest(t/
et ol Rate 3wipd 6 WAP 9 WAP  Harvest  _iooe i wwmwwm Sedges  Total
erbicides kg 2.i./ha L weeds

Metolachlor + ametryne 1.00 + 0,75 B,30°° 1.83°°% 2.83°¢  3.33% 0,787 1.70° 3.01 2.49
Metolachlor + ametryne 1.50 + 1.00 0.20°  0.67%  1.67°%  2,50° 0.33° 1.39°%  0.0; 1.73
Metolachlor + atrazine 1.33 + 0.67 0.10° 0.8 q,37°% 7% 0,320 0629t o 6.9
Metolachlor + atrawine 2.00 + 1.00 0.07° 0.13%  0.20° 0.30° RIA o298t g 0.57
Metolachlor + metobromiron 1,00 + 1,00 0.77°  1.337°% 1.83%%  2.33° 0.43° 1.2 o0n 1.9¢
Metolachlor + metobromiron 150 + 1,50 0.73°  1.97°%¢ 1.67°% 2.7 0.0 179 o0t 1.5¢
Metolachlor + linuron 1.00 + €50 1.50°  2.83°  3.67°  L.so® 0.82° 3.39° 0.3 L2
Metolachlor + 1inuron 1.50 + 0,75 0,50°  1.837°% 2,00° 2.33° 0.50° 1484 0.L1 1.9
Metolachlor + prometryne 1,00 + 1.00 0.27°  1.17°%8  1.50%%¢  2,00%¢ 0.34° 1,11 3.0 1.k
Metolachlor + prometryne 1.50 + 1,50 o.muw é.oommM A;mﬂmmw A.mumm o.wdw o.mwmmmw 0.01 1.1
Netolachlor + metribuzin 1.00 + 0.25 0.23°  0.83 1.33 1.33 0,25 .79 0.02 1,8
Metolachlor + metribuzin 1,50 ¢ 0,50 0.00° ¢.23%® 0.23*  0.3° 0.07° 0.50%Y 0.0 0.1
Hoe~weeding at 3, & WAP - - e.wﬂwn o.moam 0.20° o.;ow o-mme 0.01 s.
Hoe—weeding at 3, 6 and 9 WAP - - 1.83%°% 0,53%¢  p,00® 0,03 o.12" 0.01 3
Untreated check - L.83%  8.33* 8.50° 8.67% L.09% 5,87% 0.07 10

SE+ 1.3 0.61 0.65 063 0.93 0.92 0.L8 0.
-

2

Weed cover score using scale (0 - 10); where O = nc weeds,

= complete weed cover

411 herbicide treatuents were applied a Pre~emergence day after planting. uﬂmme after planting,

#Emmnw wouwozmadwdwmmmam umwﬁmaﬁmuiwdrwbmoowsanmamnoﬂmu@ﬂh&powsﬁwqmwmmmwms&ﬁmwnm ucaomb.mzcw*wwumwwnmm
Test (DMAT). :
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Haulm dry matter production positively correlated
with crop growth rate and relative growth rate. Relative
growth rate was correlated positiyely with crop growth
rate and negatively with dry tuber weight at 6 weeks
after planting and weed parameters., Hewever, crop growth
rete was correlated witi dry tuber weight at 6 wiﬁﬁiﬁaﬁfer
planting. In addition, there was no correlation/dry tuber
weight at 6 weeks after planting and crop stand count at

harvest.

At 9 weeks after planting, weed cover score had
significant positive corrclation with w=ed dry matter
production at harvest and negatively with all crop growth
parameters (Table 12),

L,.2 Eveluation ef Herbicidecs for Wecd Control in Potato

The effect of weed control treatments on weed cover
score, weed dry matter production, crop growth

parameters snd yicld are shown in Table 13 to 18,

L4.2,1 ¥Weed cover score

All the weed control treatments resulted in
aignificantly lower weed cover scores at 3, 6 and 9 weeks

after planting and at hervest compared with the untreated
check (Table 13).

At 6 weeks after planting, plots treated with
metolachlor plus atraezine at 2,00 + 1.00 kg a,i./ha had

significantly lower weed score than those hoe-weeded at
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C - ”~
3 weeks after planting, while all the other herbicide
treatments had comparable scores to the hoe~weeding
treatuent¢ Metolachlor plus linuron at 1.00 + 0,50 kg
a.l./ha hiwever resulted ir. higher weed sclre than
mixtures of metolachlor with ametryne at 1.50 + 1.00 kg
a,i,/ha, atrazine at 1,33 + 0,67 and 2,00 + 1,00 kg
a.i./ha, metobromuron and prometryne cach at 1,00 + 1,00
and 1,50 + 1.50 kg a.i./ha respectively, At 9 weeks
after planting, 2ll the herbicide treatuents except
mixtures of metolachlor with amotryne at 1.00 + 0.75 kg
2.i./ha and linuron at both rates had comparable weed
COVer score +o the hoee~weeded controls. Mixtures of
metolachlor plus metribuzin at 1,50 + 0.50 kg a.i./ha
and atrazinec at 2.08 + 1.00 kg a.i./ha had lewer weed
cover scores than those of metelmzeblor plus ametryne
at 1.88 + 0.75 kg a.i./ha and metolachlor plus linuron
at both rates, Similarly at harvest, only mixtures of
metolachlor . with atrazine and metribuzin at both rates,
resulted in comparable weed scores Lo the hoe=weeded
controls,. The two hoe=weeded controls had similar

weed cover scores throughout the growing sgason.

L.2.2 Xeed dry matter production

The weed control treatments only had significant
effect on the dry matter production of grass and
broadleaved weeds but not on sedges (Table 13).. 4All
the weed control treatments resulted in significantly

lower dry weights of grasses ond broadleaved weeds
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Table 14: Effect of weed

control treatments on the growth of potaio variety Creia

in" 1985 wet sezson, at Samaru,

Treatments Crop height Bumber of leaves Leaf d» weight pe
] ) Rate Crop vigour score Lomy per plant dat. {g)
Herbieides (kg aci./ha) o up?  gyap 6wWeE 9 WAP 6 VAP QWAR 6 WAP 9 WAP
Metolachlor + ametryne 1.00 + 0,75 6,502 65030 20.29%% 72,63 02.7%% 106,33 L.657°%° 1h.95
Metolachlor + ametryne 1,80 + 1.00  5.33%°  6.70%®  16.12° 67,3 1h.7° 108 .6 3.81°%8 14479
Metolzchler + atrazine 1033+ 0,67 5.17%% 6.3 1593 55,2 16,3° 50,0 2.9%¢ 10,446
Metolachlor + atrazine 2.00 + .00 5.33%°  6.5¢®®  16.22° 539 2677 987 3.9°°%°  10.8
Netolachlor + metobromiron 1.00 + 1,00 7.337 8.00% 21.3%  73.85  32.0% 108.0  16.39°0¢ 17.7°
Metolachlor + metobromaron 1.50 + .50  7.00%  6.67%F  20..0%° €66 17.3% 96.3  LoukPSte 6.y
Metolachlor + 1imuron 100+ 0.50 5.50% 5.7 16.23°  60.10  21.7%® 610 L2900
Metolachlor + 1imuren 150 5 0,75 et 6.97%° 11870 0.9 2432 1.7 k6870 5.6
Metclachlor + prometryre 1.00 + 1.00  5.83%° 6.83%%  17.07° 65.13  26.7%7 96,0 §.,7%0¢0¢ 0.6
Metolachlor + prometryre .50 4 1,50 6.50%°  7.50% 20.572%  ¢g.00 24,720 1347 6.1120¢4 g,
Metolachlor + metribuzin 1.00 + 0,25  7.33% B.co% 18.33%°% 91,00 27770 g7 7.u8% 18,1
Metolachlor + metribuzin 1.5c 050 1,33 6.7%0 16.97%° S5 20,00 m2.3 2.60° 8.
Boe-weeding at 3 and 6 WAP - 6,002 8,00 19.83%  0.00  21.7%% 4250 6.99%P 1k,
Hoe-woeding at 3, 6 and 9 VAP - 24720 g0 1977 61,33 27.7% 1.0 7030 17,
Untreated check . 5.00%% 1,33 20,130 gae0 21.77% B 3.88%% v,
SE+ 1.16 1.16 642 9.53 £.23 348 1.34 3
3

1 .
All herbicide treatments were applied Pre-emergence,=z day af ter planting.

wﬁmw:mm not Significantly different from each other using Duncan's Mul* +le Range Test ﬁwzmav.
* . -
Means follewed by the same letter(s) within a colurm are not significantly different using Duncan’s Multiple Range Test

WAP = Weeks afier planting.
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compared with the untreated check, Among the herbicide

1.

treatments, mixtures of metolacilor with linuron =2t
both rates, ametryne at 1,00 + 0,75 kg a.i./ha produced
significantly higher dry welpght of broud-leaved weeds
than the hoe-weeded controls, However, the herbicide
treatments did not differ significaontly in the weights

of grasses.

The untreated check rcsulted in significantly
higher total weed dry mattcr prouuction than the
other weed control treatments ot harvest. In addition,

nixture of

all the herbicide treatacnis, cxcepb{metolpchlor'with
ametryne at 1,00 + 0.75 kg ~ele/ha and linuron
containing mixtures at 1,00 + 0,50 and 1,50 + 0.75
kg 2.1i./ha, had comparable total weed ary matter

production to thc three hoe-wecGings treatment.

L.2.3 Crop stend count and vizour SCOrE

As shown in Table 16, crop csteblishment was not
significantiy af fected by the weed control treatments
throughout the crep 1ife=cyclc, However, the effect
of weed control treatments on crop vigour score at 6

and 9 weeks after planting was significant (Table ).

it 6 weeks after planting, metelachlor plus
metribuzin at 1.00 + 0.50 k¢ ne.ie/ha had sipnificantly
lower crop vigour score than the highest obtained with
its lower rate and at both rates of metolachlor plus

metobromurcn (Table 1)e 4t 9 weeks ofter planting,
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mixtures of metolachlor with cither metobromuraon;
premetryne oF metribuzin at 1,00 + 1.00, 1,50 + 1.50

kg atiy/ha or 1400 + 0425 a.il;h&, respectively resultoed
in sibniiicsntly higher Crop vipour scores than
metolachlor plus 1inuron ot 1,00 + 0.50 kg n.i./hA,
wnile the other nerbicice treotnonts h-ad comparable

scores tc the hoe=weeded controls (Table i)

he2.4 Pl-nt height

Wced contrel treatuenis only had significant
effect on Crop height at 6 weeks after planting (Table
al,)., Metolachlor plus metobromuron at 1.00 + 1,00 k3
a.i./ne resulted in simnificently taller plants than
mixtures cf metclachlor with ametryne at 1.50 + 1.00
ki 2.ie/hE, atrozine at both rotes, linuron at 1,00 +
0.5 kg 2.1./h3, prometryne At 1,00 + 1.00 Kg a.1./h2
and metribuzin at 1.50 + 0,50 kg a,i,/ha. In
acGition, plots treated with mixtures of metclachlor
with prometryne ~nd metribuzin each at both low and
high rates, smetryne at 1,00 + 0.75 kg 2.i./ha and
metrobromurcon at 1.5 + 1.5 ki @ele/h2 had plants
as tall =2s those of plots tnnt had been weeded once
at 3 wecks after plantiniie These treatments however
had taller plants than those of the plots treated with
metolechler plus ametrync =t 1.50 + 1.00 k¢ 5.1i./ha and

metolachlor plus atrazinc ot both rates.
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L.2.5 Leaf production

The number of 1leaves procuced ver plant was only
significantly affected by weed control treataents at 5
weeks after planting while leaf dry matter production
was affected at 6 and 9 wecks after planting (Table
1). 7The highest number of leaves per plant obtained
with metolachlor plus metobromuron at 1.00 + 1.00 kg
a.i./ha was significantly higher than those of
the plots treated with mixtures of metolachlor with
atrazine at 1.33 + 0.67 ki a.ie/ha and ametryne at
1.50 + 1.00 kg a,i./ha. These latter herbicice
treatments and metolachlor plus metribuzin at 1.50 +
0.50 kg a,i./ha gave lover 1eaf dry matter production
than the nhoe-weeded contrcl at 6 weeks after plantin’e.
The high rate of metolachlor plus metobromuron also
resulted in lower leaf dry matter production than
metolachlor plus metribuzin at 1,00 + 0,25 kg

a.i./na.

l.2.6 Leaf arca and l1eaf arca index

As shown in Table 15, at €& weeks after planting’,
mixtures of metolacnlor, with metobromuron at 1.00 +
%.00 kg a.i./ha, prometryne 2t 1.50 + 1.50 kg a.i./ha,
metrituzin at 1.00 + 0.25 kg seis/ha had comparable
leaf are@ PET plant with the hoe=weeded controls but
significantly hisher than those of mixtures of
metolachlor with ametryne at 1,50 + 1.00 kg a,i./ha,

atrazine at both rates, linuron at 1.00 + 0.50 kg
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Table 15: Effect of weed control treatments on leaf area, leaf area index, crcp growth rate, relative growth
rate of potato during the 1985 wet seasorn, at Samaru.

Teal area_per plant Relative growth

Treatments HQSMV Crop grovih rats rate
. 1 Rate 5 : Leaf area index . gfwk wk
Herbicides ke a.i./ha 6 WAP 9 WAP WAP 9 WAP 6 WAP G WAP WAP _ Q WAF
Metolachlor + ametryne 100 + 0,75 1213.6°° 1091.8%°°  0.56%°°0 1,827 1.92°%° 5.7 0.6 o
Metolachlor + ametryne 1.50 + 1,00 Aoru.q.g romo.mmv c.rmna 1.80 q.m\_do 6.07 O.momd 0.L6
Metolachlor + atrazine 2.00 « 1.00 1085.7° 2958.7°°  o.8%¢ 1,32 1.63°°  LAL3  0.48%°  0.32
Metolachlor + atrazine 1033 4+ 0,67 mmo.m,o mmm,u.oww. o.wmn 1:27 1.26° 3.90 o.rm.mw 0.36
Metolachlor + metobromiron 1,00 + 1,00 1887 .52 L726.8% n_.mqu 2.10 m.wmmu T.35 o.mOm:U 0.LO
Metolachlor + metobromuren 1.50 + 1.50 dmcr.mm,a rmuw.rwd o.rw,com 2,02 m.mmm&o 7.00 o.mawv e,L1
Metolachlor + linuren 100+ 0,80 1175.1°  277h.4%°  0.82%°% 123 1.55%° 357 oo’ 0.32
Metolachlor + linuron 1.50 + 0.75 Jmﬁqc.omf rmqm.mwv o.m._,.wwnm_ 1.90 d.mrmda 7.5L o.mnvmuu 0.L45
Metolaohlar + fouateyme 160 + 1,00 196,22  2910.3%° 0,67 1,29 2,10%%° LS5 0.48%°  0.30
Metolachlor + prometryne 1.30 + 1.50 1672.3%  Lu17.5% 0.7 1.9 2.31%%% 7,68 0.L9%%  0.L0
Metolachlor + metribuzin 1.00 + 0.25 2046.4%  L9L3.0*® 0.9 2,20 3.27" 7.89 0.56°  0.39
Metolachlor + metribuzin 1,50 + D.50 721,70 2L20.4%°  0.32° 1,08 1.22° L7 0.12%° 0.k
Hoe-weeding at 3 and 6 WAP s 16Lo.4*  3878.3° 0.8L2°¢ 1,72 2,702 4,10 0.622 0,35
Hoe-weedingz at 3, 6 and 9 WAP o 1952.4%  LB63.6> 0.733%¢ 2,16 2,63%%¢ 17,10 0.50*® 0,3
Untreated check - 1062.°  2094.7° 0.7 0.93 1.83%¢ 3,61 0.4L%%  0.26
SE+ a 366,28  221L.05 0.33 0.48 0.62 2.0k 0.09 0,08

._rww Smﬂcwowumﬁu.mwgmsamﬁmnmwnwwmmnmumlmnmﬂmm:om.wumwm?mwﬁugguﬂ\ mzau = Weeks after planting.

3values not significantly different from each other using Duncan Multiple Range Test (DT,
*
Maans followed by the same letter(s) within a column are not significantly different using Tuncan's Multiple Range Test
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a.i./hé and metribuzin at 1,50 + 0,50 kg a.i./ha and
the untreated check. At 9 weeks after planting,
only mixtures of metolachlor with metobromuron at
1.00 + 1.00 kg a.1./ha, metribuzin at 1,00 + 0,25

Kg a.i./ha and the noe-weeded control resulted in
significantly higher leaf arca and leaf area index
per plant than the untreated check. Unichecked weed
growth reduced leaf area by LB.L and 68,0# at 6

and 9 weeks after planting rospectively (Table 15).

As observed with leaf area, MiXtures of
metclachlor with metobromuron at 1.00 + 1.00 and
metribuzin 2t 1.00 + 0,25 kg a.i./ha resulted in
significently higher leaf area jndex than mixtures
of metolachlor with ametryne at 1,50 + 1.00 kg
a.i./na, atrazine at both rates and metribuzin at
1.00 + ¢.50 kg a.i./ha, and the untreated check,
Mixtures of metolachlor vsith metcbromuron at 1,50 +
1.50 kg a.i./ha and linuron at 1,00 + 0.50 kg a.i./na
also resulted in lower leaf arca index than the
highest nbtained with metolachlor plus metribuzin

at 1.00 + 0.25 kg a.i./ha.

h.2.7 Lrop growth rate =nd relative srowth rate

The effect of weed control treatments on the
crop growth and relative grovth rates of potato was
significant at 6 weeks after planting (Table 15).
Among the herbicide treatinents, only metolachlor

plus linuron at 1,00 + 0,50 k£ a,i./ha resulted in
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significantly lower relative prowth rate than the

highest obtained with the hoc-weeced controlsi

Metolacklor plus metribuzin at 1,00 + 0,25 kg
a.i./ha resulted in sipnificantly higher crop growth
rate than mixtures of metolachlor with ametryne at
1,50 + 1,00 kg a,i./hs atrazine at both rates, linuron
at 1,00 + 0,50 kg éli./hn end mctribuzin at 1,00 + 0,25
kg a.i./ha, The ether herbicide treatments had

comparable crop growth rate to the hoe-weeded control,

4,2.8 Haulm dry matter procuction

naulm ary matter procuction was only
significantly affected by weed contrel treatments

at 6 weeks after planting ss shown in Table 15,

Metolachlor plus metcobromuron at 1,00 + 1,00
kg a.i./ha had significantly hipgher haulm dry matter
production than metolactlor plus ametryne at 1.50 +
1.00 kg a.i./ha, atrazine et both rates, linuron at
1,00 + 0,50 kg a.i./ha end metribuzin at 1.50 + 0,50
kg a.i./ha, Mixtures of metolachlor with metribuzin
at 1.00 + 0,25 kg a.i./ha also resulted in
significantly higher haulm dry matter production
than those of metolachlor with atrazine at 1,33 +
0.67 kg a.i./ha and metribuzin at 1,50 + 0,50 kg
a.i./ha. While mixture of mctolachlor plus atrazine
at 1,33 + 0,067 kg a.i,/na had comparable haulm dry

matter production with that of the hoe-weeded cropn,
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Table 16: Effect of weed control treatments on the £tand count, haulm dry matter production,. pwe~harvest tuber dry
weight and number per plant of potato in 1985 wet seaden, at Samaru, :
S
Mummwamnﬁma xmmwmm.\:m mwwwawmmwmommmwﬂ Tuber dry weight  Number of tubers Haulm dry matter
erbicides t (¢m) per plant bmw plant production (gm)
2 WAP  Harvest 6 WAP 9 WAF 6 WAP= & WAP 6 WAP 9 WAP
Metolachlor + ametryne 1000 + 0.75  89.44°7  92.913  11.07°%" 31.872%¢ €.67*%  9.67%F  7.6%%° 25,43
Metolaehlor + smetryne 1,50 + 1.5¢  72.80  B87.36  9.73%®  30.53°%° L.ce®  6.67°° 6.2 2.
Metolachlor + atrazine 1.33 + C.67 86.67 90.83  10.152° 21.63°¢ 4.67%® 7.002® .50 7.2
Metolachler + atrazine 2.68 + 1,00 79.0k 88,05  7.27°%% 23.66°°¢ L.00®  6.67%°% 6.6"°0 24,
Metolachlar + metebromuron 1,00 + f.00 85.28 B6.75 12,95~ 38.39% m.mo#na m.uwmw 1412 32.0
Metolachlor + metobromuiron 1.5¢ + 1.5¢ 83.%  90.83  9.77%° 28.60%%¢ 14.33°%% ¢.33%°  8.72Y a9
Metolachlor + limuron 1.00 + 0.50 67.95  82.51 5,61 13410 L4.00°  5.6° 6.6°°  17.a
Metolachlor + 1imuron 1,50 + 0,75 7349  85.97  10.41%%  33.00°® 5.67°°% B.00®® 7,534 30,4
Metolachlor + prometryne 1.00 + 1,00 B87.36  96.13  8.37°% 23.80%% 7.67% 13.00*  8.22%°% 219
Metolachlor + prometryne 1.50 + 1.50 B82.51 89.LL m.wémd mm~omwcn t.mﬂam moomw m.owdon 3.k
Metolachlor + metribuzin 1.00 + 0,25 B2.51 91251 AO.rwm« 37.87%* m.momc AJ.uumd do.wmv 1.6
Metolachlor + metribuzin 1.50 + C.50 B1.12 87.36 m.mma mm.q;#n& 4.00° m.caw m.o@n 17.6
Hoe-weedinr at 3 and 6 WAP - 68.71 79.00 8.81°°¢ 28.60%°° m.wumc 8.00%° m.mmwoa 27,8
Eoe—weeding at 3, & and 9 WAP . 50,13 92,90  9.1L%°  29.79°%¢ 6.00°° 10.00%® 10.1%®¢ 32,1
Untreated check - 90.13 92,91  6.9°%  19.75%%  5.00%  g.67°  7.57°%% 18.3
SE+ 9.325  5.320 1,587 0.752  5.425  2.88 2431 £.900
a smHaMoHQm treatments were applied pre-emergence,a day after planting. 2JAP = Weeks after planting.

wﬁmwsmm not significantly different from each other,

"Means follewed by the same letter(s) within a column are not
significantly different using Duncan's Multiple Range Test (DMR"
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it was significantly higher than that of

metolachlor plus metribuzin at 1.50 + 0.50 kg a.i./ha.

o249 Pre-harvest tuber production

e ——

Tuberization was significantly affected by weed
contrecl treatments 2as reflected by number of tubers
per plant and tuber dry matter production Der plant

at 6 and 9 wceks after planting (Table 16).

At 6 weeks after plenting, both ratesof mixture
of metolachlor with amctrim. and metobromuron, and
mixtures of metolacnlor with linuron at 1.50 + 0.75
kg a.i./ha ond netribuzin at 1,00 + 0.25 kg a.i./h2
resulted in higher tuber dry matter production DET
plant than the untreated check, Tuber dry matter of
metolachlor plus metobromurcn at 1,00 + 1.00 kg
a,i./ha was significantly higher than those of the
hoe-weeded controls. Only mixtures of metolachlor
with prometryne 2t 1.00 + 1.00 kg a.i./h2 and
ametryne a2t 1.00 + 0.75 kg o,i./ha and noe-weeded
control had nigher tuber nunber than the untreated
check, High rates of the mixture of metolachlor
with ametryne, atrazine nd metribuzin and
metolachlor plus 1inuron ~t 1,00 + 0,50 kg a.i./h2
resulted in significantly lower tuber number than
the untreated check., These herbicices and mixtures
of metolachlor with atrazine at 1.33 + 0.67 ke a.i./ha

and prometryne at 1.50 + 1,50 kg a.i./ha also resulted



in lower tuber welight compsred with the hoe-weeded

controls (Tzble 16).

At O weeks after planting, mixtures of metolachlor
with metobromuron at 1,00 + 1,00 kg n.i./ha, linuron ot
1,50 + 0.75 kg a.l./ha and metribuzin at 1.00 + 0.25 kg
a,t,/ha resulted in significantly higher tuber dry
matter production per plont than the untreated choeck,
Tuber dry matter per plant of plots ftreated with
mixtures of metolachlor with linuron at 1.00 + 0.5 kg
a.,i./ha, prometryne at 1,00 + 1,00 kg a.i,./ha, - e
metribuzin at 1,50 + 0,5 Xy a,i./ha and atrazine at
both rates were lower than the highest value obtalned
at this stzge. Only metolochlor plus prometryne at
1.00 + 1,00 kg a.iu/hy resulted in bhigher tuber number
than the untrieoted check, Thc number of tubers
procduced on plots treated with mixtures of metolachl&f
with linuron ot 4.00 + 0,50 kg a.i,/ha, prometryne at
1.50 + 1,50 kg a.i./ha and metribuzin at 1.50 + 0.50
kg a.i./ha were however lower than that obtained with
metelachlor plus promatryne ot 1,00 + 1.00 kg a.i./na.
(Tadle 16). T

Le2.10 Effect of weed contrel treatments on potato
nunber and yield at horvest '

At harvest, potato tubers were graded into
small=-sized, medium-sized and large-sized as reported
for the weed interference trial, The weed control

treatments had significout effect on the numbers and
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Table 17:

at Samaru.

rffect of weed control treatments on yield of various sizes and number of potato at harvest in
1985 wet seasor,

Treatments Total Total Tuber number per hectare
O Rate tuber tuber Tuber yield {t/ha) {x Joomv
Herbicides kg a.i./he yield mumber/ha ILarge- Medium-  Smalld Large- Medium~ Swall=-
t/ha (x 1000) sized sized sized sized sized sized
Metolachlor + ametryne 1,00 4 0.75  11.3970988  gig gt 5 9020 g ggPed  p pbede oy gD 44e g% g),L9°
Metclachlor + ametryne 1.50 + 1.00 Am.@qmdo& mmr.mmv m.mmmd q.mmdo@ m.mﬂwn@ uw.rmd Amm.ﬂun wwu.mm
Metclachlor « atrazine 1.33 + 067 9.86%%%  Lg7.2%% 205?20 553t 5 P09 55 08D 45y 9RO 9p 37
Metolachlor + atrazine 2.00 + 1.00  42.2070¢9¢  goe 330 3 0% g ggbed 5 ggbe 36.82% 12,0 307.L°
Meteclachlor + metobromiron 1.0 + 1.00 gw.momvoa mmo.wwd r.Omm ﬂ.mmmcoa A.ﬂwn@m L7.2% mgm.uvn wmd.om
Metolachlor + metobromuron 1.50 5 1.50  13.122%9% o 13 3507 7.28%%%  2,3%%% 38,20 206.5°¢ 31200
Metolachler + linuron 1.00 + 0.50 m.dd@m rmq.ww A.mwmd r.mma 4.wwoam mé.omw Awm.mo 216.5
Metelachlor + linuron 1.50 + 0.75  11.8770°9%  pea 3 2,80%° .47 4l0%° 30.5%7  20L.7°°  224.1
Metolachlor + prometryns 100 + 1,00 13.06%CY  g51,120 3.30% 7.53%0% ooPOde 3930 340.2°° s0u.
Metolachlor + prometryne 150+ 1,50 13.35700  £35.9% 3,01 8,077P%% 22709 34570 21,.8%% 289
Metolachler + metribuzin 1.00 + 0,25 16.11%P 633.3% 3.21% 8.68%°  h.22° 3.3%%  225,9° 372,
Metolzchlor + metribuzin 150+ 0,50 10.L8%%%8  yz3q? 205070 6.39%90  gsef 27,070 483070 212,
Hoe-weeding st 3 anc. § WAF - 1,597 579,620 20957 8.3¢°%° 3,257 2™ 2.6 ool
Hoe-weeding at 3, 6 and 9 WAP - 17 .L5% 603.6%%  3,36% 11.58% 2.59000€ 40 430 as6* g6,
Untreated - 6.31° 3741 0.32° L7 1,2:9® 5.6°  155.6°° 213,
SE+ ~ 2,61 81.67 1,10 1.61 0.56 1h.50 L2,58 70
amuu herbicide trestments were applied Pre~emergencesz day after planting. WAP = Weeks after planting. o
"Means followed by the same letter(s) within a column are. not significantly different wusing Duncan's Multiple Range Tes

NS = Not significant.
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weights of various sizes of potato tubers (Table 17).

Number anc yicld of smallesized tubers: Metolacihlor

plus metribuzin at 1,00 + 0,25 kg ».i./ha resulted in
the hifhest number and weisht of small sized tubers,
Among the weed control treatments hce-weeding thrice
resulted in lower smalle=sized tuber number than the
highest indicated, In contrest, three hoe-weeding
resulted in comparable tuber weizht to that of
metolachlor plus metribuzin at 1,00 + 0,25 kg a.i./ha,
Mixtures of metclachlor with metcbromuron at 1,00 +
1.00 kg a.i./ha and linuron at both rates however
resulted in lower small sized tuber weight than best

herbicide treatment (Table 17).

Number and yield of mecium=-sized tubers: The hoe=-

weeded controls resulted in higher tuber number than
all the cther weed contrecl treatments including the
untreated check, Metolachlor plus metribuzin 2t 1,00 +
0.25 kg a.i./ha however resulted in higher medium sized
tuber number than metolaclilor plus linuron at 1,00 +
50 kg a.i./ha, Mixtures of metclachlor with
metobromurcen’ at 1.00 + 1,00 kg a.i./ha, prometryne at
1.50 + 1.50.kg a.i./he and metribuzin at 1.00 + 0.25

kg a.i,/ha resulted in’comparable medium sized tuber
weight to the three hoe~weedings, while all the other
herbicide treatments and the untrented check were
significantly lower, Medium sized tubers with
metolachlor plus linuron at 1,00 + 0,50 kg a.i./ha
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wag also lower than that of two noe-weedings {Table 17),

Number anc yvizld of_}ggfg:ﬁ}zed tubers: Among the

weed contrcl treatments.only metolachlor plus
metobromuron 2t 1,00 + 1,00 kg 2.1./ha resulted in
significantly higher number of large sized tupbers than
the untreated check. However, nixtures of metolachlor
with atrazine at 5,00 + 1.00 Kg a.i./ha, metobromuron -
. and prometryne each at both rates, and metribuzin at
1,00 + 0.25 kg =,i./ha and the hee=weedings resulted
in higher 1arge—sized tuber weight than the untreated

check.

Among The weed control treatments, metolachlor + -
metribuzin at 1.00 + 0,25 kg_a,i./ha nad significantly
higher yields of jarge=~sized, medium-sized and smalls=
sized tubers than the untreated contrel. In addition
to the hoe-weeded controlsy metolachlor + metobromuron

and metclachlor + prometryne at both rates, |
. petclachlor + atrazine at 2,00 + 1.00 kg a.i./ha also
resultea in higher large-sized tuber yield than the
untreated check., In addition to metolachlor +.
metribuzin at 41.00 + 0.25 kg sele/hE, LWO hoe-weedings
and mixtures of metolachlor with atrazinc and cmetryne
at 1,50 + 1,00 kg ~.i./ha and 2,00 + 1.00 kg a.i./ba
respectively resulted in significantly nigher small-

gized tuber +han ihe untreated check.
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M&‘%ﬁ&= ;11 the weed
centrol treatvents resulted in significantly hicher
total tuber numter compared with the untreated chcciis
The highest number of tubers was ~btained with
metolachlor plus metribuzin =zt 1,00 + 0.25 kg a.i./ha
which was significantly higher then that of its hizh
rate snd metolachlcr plus linurcn 2t both rates; the
other weed ccntrol treatments weve nNCWeVer comparable
in number, Mixtures of met lactlor with ametryne at
4.5 + 1.0 kg a.i./ha, metsbr wurtn 2nc prometryne each
at bcth rates énﬁ metribuzin =t 1.00 + 0.25 kg a.l./ha
resulted in comparable totzl tuber yield to the noe=
weeded controls and higher thean the untreated check, In
addition, metolachlor plus metribuzin at 1,00 + 0.2 Xg
a.i./ha resulted in signiiicently higher tuber yield then
mixtures of metolachlor with ~trazine at 1.33 + 0.67 kg

a.i./ha and linuron ~t 1,00 + 0.LC Ke a.i./ha (Table 17).

The highest tuber yield, 16,11 t/ha, obtainad with
nerbicide treatrent was - sout 02,35 cf the better hoe=
weeded contrcl. Uncontrollse weed growth throuzhout the
crop life cycle resulted in LO.9% znd 63.8% redaction
in the total number and totel yicle cf potato

respectively compared with ke best trestment,
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Table 18: Correlation between crop growth, raremeters, $leld, weed cover end weed ¢ry matter procuctien
affected by herbicioce treetments in potato Greta ‘' in 1935 wet season at Samaru.
- Crop Growth Yield Wet

Crop Flant Dry Number Tuber Tuber Total Total 6 °

Vigour height weight of leaves dry wt No per tuber tuber

g WAF 6 WAP of leaves per plant ver plant plent yield UJo at

per plant 6 WAP 5 YAP © WAP harvest
6 VAP

Crop Vigour Score 9 WAP 1.000
Plant height 6 WAP 0,676 1.000
Leaves dry weight per plant 6 UAF 0.725 0.574 1.000
Number of leaves per plant 6 .F 0.212 0.200 0.286 1.000
Tuber dry weight per plant 6 .[.F 0.621 0.680 0.385 0.272 1.00C
Tuber N@ pcr plent 6 WAP 0.233 0.145 0.302 0.220 0.292 1,000
Total Tuber Yield 0.888 0.646 0.737 0.167 0.510 0.303 1.000
Total tuber bo at harvest 0.810 0.626 0.608 0.161 0.61L 0.269 0.803 1,000
Weed cover score 6 WAP «0.181 ~-0.196 -0,278 -0.163 -0.40E 0.05 =0.472 -0.L74 1
Weed cover score at harvest -0.591 -0.168 -0.285 -0,126 -0.302 -0.097 -0.611 -0, L84 O
Total weed dry weight -0.579 -0.208 -0.147 -0.072  -0.37¢  -0.103 -0.596 -0.487 O

211 values

above 0.296 are significant at Sk DF.

1 Weeks after planting,

S ————
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.2.11 Relationship betggggugygﬁﬁwgrcwth parametars,
; ie —sed cover sccre and wee ry matter
Toduction 2s afiquﬁq‘xw_waed control treatierts

o A 52l

Total potato yield wss strongly correlated with the
totel potato number at hervest, Tetel number and yield
of potatc 2t narvest weres prsitively correlated with
crop vigour score, plant hci bi, dry weight ot 12aves DET
plant, number and tuber dry nstter precuction at 6 wecks
after planting. The total number ond yield of potat.
tubers were also negatively correlated with weed covar

sccre and dry matter praductizn =% rervest (Table 16).

Plent height at 6 wecks =.ler planting was posacively
correlated with dry weirht ¢f lcaves and tubers at ¢ weeks
after planting but not correlzted with any weed parzucter

(Table 18).

Leef dry matter production per plant at 6 weeks
after planting was positively cerrelated with tuber
dry matter production at 6 weeke 2fter planting;

r = 0,302 ard 0,385 for tuber number and dry matter
nf tubers per plant at 6 weeks ~fiter planting,
respectively. Number of leaves Der plant 2t 6 weeks
after planting in this experiment was however not

significantly correlated with ~ny peremeter,

Tuber dry matter producticn per plent at 6 w2eks
after planting wes highly negatMly correlated with
all the weed parameters (Tablc 16).
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Table 19: Effect of weed control treatrents on soluble carbchydrate arid crude

protein contert of potato tubers in 1985 wet seasorn, at Samaru.

Treatments Rate Soluble Carbohydratc crude protein content of
Herbicides kg 2.i./he content at hervest . potato at harvest

%) (%) R
petolachlor + {metryne 1.00 + 0.75 o.urwm* 2.04°
I etolechlor + rmetryne .E0 + 1.00 o.mﬂmna m.wrmdo
I'etclechlor + Atrazine 1.33 # 0.67 O.mqmmm m.mowdo
vetolachlor + Atrazire 2.00 + 1.00 0.727%° 2,291°¢
l.etolachler + Metobronurern 1.00 + 1.00 o.mmmm m.mqmwo
I etoclechlor + Melodre nren 1.50 + 150 o.mménn m.mmOUo
. ctolechlor + Linuron 4.00 + 0.50 0.237° 1.520%
2 etolachlor + Linuros 4.50 + 0,75 .527%% 2.29°
+ etolechlor + Pronetryne 41.00 + 1.00 _gagSe 2.103°
lletolechlor + prometiyne 1.50 + 1.5C o.mchw 2,08:5°
1 etolachlor + Metribuzin€ 1.00 + 0.2% o.mrmwﬁ 2.991%
» etolachlor + Metribuzine 1,50 + 0,50 0.1L8%¢ 1.835°
Foe-weeding 2t 3, and o f..m; - o.mo_ﬂwd w.mrqmdo
Hoe-weeding at 3 5 znd € VAP - o.mqun m.mrumc
Untrested check - o-;uQmw A.mmra
SE+ 0.1€1 0.529

% .
veeks after plantinz
N

Ser € jetter(s) within 2 column are not significently different using
;e Test (DFRT).

m

nwmmSmmoHHozmadwﬁxn
Duncen's Multiple &zt
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yeed cover ScOre at + weeks ~fter planting has
significant positive correlation with weed cover SCOrc
and weed dry metter producticn At harvest both of which
are alsc highly prsitively correlated (Table 18).
T AL Effrct of w weed rontrol treat ents on °

the soluble carbohyarate and crude DTOtLiﬂ
content cf potato tober

Table 19 shows that soluble carbchydrate and crude
protein content of the tuber ¢f petetc, Greta, were

significantly affected by wecd contrel treatments.

Mixtures of metolachl.r with wmetribuzin at 1e50 +
0.50 kg a.i./ha, linuron at 1,00 + 0,50 kg a.i.[na,
atrazine at 1.33 + 0.67 kg a.i./ne 2nd the untreated
check resulted in signiiicanily lCwer scluble
~ .rbohydrate content than all the cther weed control
treatuents, However, metclachlor plus metribuzin,
prometryne, metotromuron and atrazine at 1.00 + 0.25 kg
asi./ne, 1.50 + 1,50 kg acie/hz, 1,00 + 1.00 kg a.i./ha,
and 2.00 + 1.00 kg a.i./ha respectively gave tuber soluble
carbohydrate centent that werc comperable to that o. the

better hce-wecded cnntrol (Table 19).

The untreated check nad lower crude protein content
5f tuber than all the nerbicide trestments except
metolachlor plus linuror. 2t 1.00 + 0.50 kg a.i,/h3,
Metclachlor plus metribuzin ot 1.00 + 0.25 kg a.i./ha
had higher tuber crude prctein content than 21l the

cther herbicide treatmern.s but crmpzrable teo the
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noe-weeded controls. (Table 19). Tn this study
unchecked weed growth throughout the crop life-cycle
caused azbout B4% and 56, 5% reducticn in scluble
carbohydrate and crude protein centent of potato tuberrs

respectively.
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Chapter 5

DISCULSICH

In this study, the mean potato tuber yields of
11,94 and 9.31 tonnes per hectere obtained in the
competition trial with vericties Greta and B7906-1
respectively (Table g) were lower than about 26.52
t/ha reported on Jos Plateau of Nigeria in the same
year by Ifenkwe (1985). A maximum of 17.5 tonnes PeETr
hectare was however obtained with Greta in the weed
control trial during the study. This could partly be
attributed to various environmental factors viz low
tempcrature of 12° to 18°C, low relative humidity end
evenly distributed rainfzll of Jos Platcau located on
high altitude apparantly favoured high tuberization
hence tuber yield. In coutrast, the higher mean
temperature and humidity ~t Zaria (Table 2) probably
encouraged more vegetative prowth to the detriment of
tuberization in agreeaznt uith the reports of Kay (1973),
Beukemz et al. 4979}, Harmswor.h. gt al. (1980), and
Mbah (1985). ™ addition, nigh foliar disease incidence,
inspite of application of Diethane MU5S, 2 fungicide,
probably contributed to Lie low potato yield obtained in
this investigation. The mein disease, leaf blight

caused by (Fhytophthora infestans) was however

observed to be more prevalent on B7906-1 and

could not be effectively conticlled because of the
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delay in the commencement of the application of the

fungicide at 4 weeks after planting end the high

humidity during the growiny seccscn,

5.1 Effect of Varieties and Fericd of Weed

Interference on the Growt: end Yield of Pototo

Despite the fact that both varieties were on the
field for the same length of time, cbvious differences
in their growth and subsecuent tuber yields were observec, -
While variety B7906-1 was initially faster growing than
Greta until 6 WAF, the latter cubsecuently exhibited
greater growth vigour until harvest 2s reflected in
crop vigour score, crop heisht, leaf dry weipght, leaf
area, leaf grea index, relative snc crop growth rates
and haulm dry matter production. The result on tubcer
initiation as reflected in th: weipht and number of
tubers at 9 weeks after plentins =nd subsequent tuber
yield further confirms the supericrity of Greta over
B7906~1I, The initial faster ;/rowil exhibited by 37906-1
may be attributed tc ezrlier cmergerce as reflectzd in
higher stand count at 2 wceks after planting than Sreta,
The higheri%tiasteops]éeaiirllcbiﬁiegc?: observed on B7906-I ai:ht
be partly responsible for lower tuber yields obtained
with this variety. The di icrenccs in the maturity
period indicated by Ifenxwe (198%) were not apparent in
this trial since the two varicties were mature enough
for harvesting at about the samc¢ Lime., The high foliar

disease observed despite sprayin: might have merred the
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cshort difference in period of maturity between the two

varieties.

Frovided weeds were subsequently removed,
infestation for the first 3 weeks gfter planting did ndt
have any adverse effect on Crep growth as reflected 1in
crop vigour score, Aumber of leaves, leaf dry weizght
and crop height (Table &) ona the consequent tuber yicld

This was
2t harvest (Table 9). [probably buceuse the weeds were
not yet well established to compete seriously with the
crop at this stage. In additior, since the Crop To0ok
over two weeks for full emergenct, it only had less then
one week exposure to weed competitior in this treatment
which was cbviously inadegquate to heve any adverse effect
on the crop. This result is in accerd with the report of
singh (1982) who sbserved that initisl weed infestation
until three weeks after planting hed no gignificant
offect on potato growth and yi-1lc, However,
infestation for a further three weeks 1.e. SIX wéeks after
planting resulted in significantly lower vigour scoic and
leaf dry matter (Table §), lesf area, leaf area inGex,
haulm dry matter producticn, relative and crop growth
rates (Tzble 7) and number snd yield of potato tuber
ot harvest compared with the hizhegt values obtained
(Table 9). Similarly, weed associsticn with the crop
until 9 WAP produced significontly lower Crop growth
parameters viz crop vigour score and leaf dry matter

per plant (Table 6), leafl area, leaf area index, haulm
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dry matter production, relative znc crop growth rates
(Table 7) and tuber yield (Teble 9) compared with
jnfestation until 3 WAP4 Once infested by weeds until

9 WALP, subsequent weed remavzl did not obviate reduction
in tuber yield compared with weed infestation until
harvest, although significant difference was observed
between infestation until 9 Wik erd harvest in tuber

number (Table 9).

In this study, weed associzticn with the crop
throughout its life cycle caused sbeut 71,.5% reduction
in total tuber yield compared wiih ire best obtained
with the crop kept weed-free throu; heut (Table 9).
Isleib (1960) observed that weeds when allowed to
compete with potato throushcut its lite-cycle also
reduced tuber yield by 70%. Between 35% and 81% losses
in potato tuber yield due 10 unchecked weed growth
throughout the crop life-cycle have also CTuel reported
by varicus workers (Dallyn et 2l., 1970, cughir et 2le,
197L4; Chandra-Singh ond Rac, 1976). Cn Jos Plateau,
Nigceria, only about 19, 7% potato yiels reduction occurred
when weeds were allowed 1O compcte with the crop until

harvest (Ifenkwe, 19685)., This lower yield loss produced

at Jos was probably due to low weed infestation during
the cropping season as also sbeerved by Dowson (197¢),

Kirt et al. (1972), Evera'orts gt 21, (1977) and Kuscrie
(1980).
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.Crop kept weed-ffee for 3 wecks and 6 weeks arter
planting had significantly lower Crep vigour scores
until hervest) leaf dry weicht per plent (Teble ),
leaf area,lleaf area index, haulm dry matter
production and crop growth rate ot 9 Wap (Table 7) and
potato tuber yields at harvest compared with the hizuest
values obtained (Table 9), Crop kept weed-iree until 3
WiP also had lower tuber yicld than that kept weed-free
until 9 th; This suggests thet weed removal for the
first 3 end 6 weeks after planting were inadequate for
optimum yield to ve achieved., In ocder tn oboonin yvields
comparable to thase of weed-iree controls, it was
required to keep the crop wead=free for 2 further 3 waeks

beyond the first 6 weeks after plentine.

In Ehis investigation, ihe hirhest gain in potate
yield of”ﬁ.BE t/ha per wuek was obtained when the crop
was kept weed-fres Inr a further 3 weeks beyond the
first & WAF. Similarly, thu hirbest reduction in
potato tuber yield of 1,09 t/ha per week accrrad whon
the crop was infested for a further 3 weeks beyond the
initial 6 weeks after planting (Teble g), The relatively
long weed-free period regulremcnt to achieve maximumn
yield was due to the preponderance of late emeroing
weeds at the site ¢f the trisl, such thet early removal
was inadequate to obviate their effects. During the
weeding operation at the later stage of crop growtl,
earthing-up also occurred which ensured proper cirverage

of the initisted potato tubers, eand thereby encnouroging
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their enlargement. . Gupta gt al. (1974) had earlier
reported that the exposure of thc tubers (sink) to lisht
would retard tuberization even when the condition 2f the

assimilate (leaves) is favour=ble,

The production of large-sized zna medium-sized
tubers in response to weed-infestaticn was consistently
similsr to that observed with the total tuber yields,
while thet of the small-sized tuber wes inconsistent,
Higher yields cf small-sized tuber cccurred when thc
crops were exposed initially to weed infestation until
& weeks after planting but significantly lower yields
with further infestation until 9 W/F end more, This
may be attributed tc the f»ct that lenger periods of
infestation, upto a point, tend to encourage small-
sized tuber formation at thec cxpence of larger-sized
tubers until 6 W/P. However, with further infestation
until 9 WAF 2nd more, significant recucgtion in all sizes

cf tubers cccurred (Table 9 2nd Firure L).

The interaction of variety end period of weed
interference was only significant cn potato tuber yield
(Table 10), It was apparent that in hoth varieties,
crup kept weed-free initially for 3 W/F only and those
weed-infested until 6 WAF and more hed significantly
lower yields compared with those kept weed-free until
harvest; crop kept weed-frec until 6 WAF only alsy had

lower yields in the case of Greta, In addition, wecd
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removal after infestation until 9 weeks after planting
only resulted in sisgniiicari tuber yield increase
corpared with imfestation urtil harvest in B7906-1
(Table 10), In fipgure 1, it was estimated that for
10;. losses in tuber yiclc in variety Greta, the crop
should be kept weed-frcc from 16 t. 53 days after
plantiig. With this ve:iety, it was required te keep
the crop weed-free thirou tout its life-_.ycle in order
tec obtain maximum potato tuber yield. However, in
variety B7906-], in order ic obtain maximum yield and
10;. yield reduction, tle crcp shoule %“e kept weed-free
until £0 days after plantirg 2nd from 26 to 3é days
alter planting respectively (fip.1). Similarly as
indicated on Fig.2, av:ut 10¢ yield losses in large
sized tubers of Greta end 17906-1 woull o¢zir if the
varieties were kept weed-iree from 11 days aiter
plenting to harvest and il.e time uf planting to 4O days
after planting resnectively. Keeping varieties Greta
and 17906-1 weed~free rzspectively from 17 to L2 days
af ter planting and 30 te ;2 days after planting would
cause gbout 10: reduct.on ir medium-sized tuber
production., Fig. )} has also shown that about 10
losses in yield for irelz src¢ B7906-1 small-sized
tubers occurred when thie crceps were infested from

12 to .5 days after plauiing and from 36 to £0C days
after planting respectivelys Both Adigun (1984) and
Bakut (1985) have similarly estimated weed-free



recuirerents for pepner ar perper/maize mixture in a

similer experiment asine cvartic regression equation

to determine values for thke curve. Wwith adequate

weed control, Greta nad higher tuber yields than B7906-1
as reilected in the yield of the crop kept weed-free
initially for various periods anc¢ those infested for 3
weeks orly. Sweet et al. (197L), Ahmed (1980a), Ahmed
(1960L) =nd Mbah (1955).a110 reported differential
response to weed competition and agronomic practices by

potato varieties,

The highest increase ir. tuber yields of 0.67 and
1.00 t/ha per week eac: fcr E7906-1 and Greta occurred
when the crops were ke t weed-free for a further 3 weeks
beyord the first 3 weevs and € weeks after planting
respect ively (Table 10), Similarly the highest
reduction in tuber yicl:s cf 1.60 i/ha and 1.83 t/ha
ner week each for B7305- encd Greta were obtained with
the C{Ops' exposure Lo @ €eCs for a furtker 3 weeks beyond
the initial infestatlor .OF ¢ weeks (Table 10). This
sugrests that the critical period of weed eompetition
for variety B7906-1 and reta were between 3 weeks
and 9 weeks after plantin and 6 and 9 weeks after
planting respectively, 1t wes apparent that B87906-1
was more susceptible to early weed-infestatith than
Greta because of its sli:ht earliness and more rapid

growth during the early stage of growth. This is
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manifested in the crop parameter tzken at 6 weeks after
planting. Once infested until 9 Y.k, subsequent weed
removal did not obviate thc reducticn in yield causcd by
weed competition with the variety Creta. These pericds
coincide with the period °f repid weed growth which wos
between 3 and 9 weeks after planting as reflected in the

cumulative weed dry matter producticn(Table 6).

The most common weed species during this
investigation included broad=lecaved and grass weeds, such
as, Portulaca cleraceae (L), Vernonia galamensis (cess)
(less), Eznicum maximum Jacos =nd Eleusine indica L.
(Teble 3). Table 6 reveals that the highest weekly
decline in weed dry matter producticn of 1.37 t/ha
occurred when the plots were kcpt weed-free for a further
three weeks beyend the first 6 ':P, while the highest
inereasse of 3.3L4 t/ha per weck was cbtained on the plots
weed-infested for further 3 wecks beyond the initial 3
WLP. Also as &hown in Table €, plcis kept weed-frec fcr
3 weeks and 6 wecks after planting ¢nd thnse weea=-iuicstea
fer 6 WAF and more had significently higher cumulative
weed dry matter production than those kept weed-frec
throughout., This sugzests that the critical period
of rapid weed growth which w=s vetween 3 end 6 WAP
coincided with the critical pericd of weed competition
with the varieties. Saghir ¢t 2l. (1974) had
established the critical period « weed competition in

potato to be between 6 weeks and O weeks after planting.
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Work reported by Ifenkwe (198%) cn Jos Plateau, Nigerie,
also revealed that potato was mcst critically affected
when allowed to be infested until 6 »nd 9 WAP and
subsequently kept weed-frec until hervest. Lagoke
(1978) and Adirun (198L4) nad investicatcd the period
of rapid weed growth to the criticsl paerivd of weed

cempetition with the crop.

5.2 Effect of Herbicide Treztrents on Weed and Proteto

All the weed contral treatmente significantly
reduced weed cover score until horvesc end weed dry
matter production at harvest conpzired with the untreated
check (Table 413). £Imong the herbicice trzatwents,
mixtures of metolachlzr with metcbromurorn at 1.00 + 1,00
and 1,50 + 1.50 kg a.i,/ha, precmetryne 2t 1,00 + 1,00 ond
1.50 ¢ 1.50 kg 2.i./ha, metribuzin ot 1.00 + 0,25 kg
2,i./ha and ametryne at 1,50 + 1.00 2.i./ha resulted in
eomparable weed scores at 9 W/ F, wced dry matter
production (Table 13), crop vigour scere at 6 WAP, number
of leaves per plant, leaf ~ren. lcof rres index, relative
and crop growth rates at 6 WAP (Table 15), potato tuber
yield and number at harvest (Table 17) and tuber soluble
carbohydrate end crude protein content (Table 19) to the
hoe~weeded checks, Pre-cumergence spplication of
herbicide treatments such es, amctryne, prometryne, end
metolachlor in potatc were reported to combine
selectivity with high tuber vields (Remirez et al,,

1970; Eddowas, 1971; Sarpel et =1., 1971; Thomas,



« 3 =

1974; Alvarez, 1974 ; Fryer and makepeace, 19773

selleck, 1978; Murphy and Mcrrow, 1979 and Nwokocha et 2l.,
1986), hodriquez gt al. (1982) alsc chieved effective
weed control with high tuber yicld ono scluble
carbohydrzte with the pre-emergence spplication of

ametryne a2t 3.2 kg a.ils/ha.

Despite effective weed contrel (Table 12)
metolachlor plus metribuzin at 1.50 + 0.50 kg a.i./ha
causec significant depression in crop vigour score,
leaf dry matter pr-duction (Table 14), leaf area, leaf
area index, crop growth rate o+ 6 WE (Table 15),
soluble carbohydrate =nd crude pretein content nf tubers
(Table 19) compared with the hi, hest obtained in tne
trial due to phytotexicity. This result is in azreement
with work repocrted by Eue and Tietz (1970) who abserved
pre-emergence application of metribuzin at 3.0 K2
a.i./ha to depress potato Crop growth =nd yield.

The fsilure of mixtures of metclechler with emetryne at
1.00 + 0.75 kg a.i./ha and linurcn 2t beth rates te
produce significantly hicher tubcr yields than the
untreated check (Table 17) may be attributed to
inadequate weed control by the treetments as reflacted
in the weed cover sccre and dry matter production (Tcble
13). Although metolachlor plus atrazine adequately
contrnlled weeds (Table 13), cnly the higher rates
resulted in comparable number and cry weight of leaves

e s e oware fTemle 4lY. 1enf zrea, relotive srowth
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rate at 9 WP (Table 15), =nd the consequent tuber yield

to three hoe-weedings (Table 17). Unchecked weed growth

throughout the crod 1ife cycle in this trial caused about
63.8 L1.0, 84.0 and ‘;;6.6}-3 reducticn in the yield, nuber

sf tubers, scluble carbonydrate and crude protein centent
of tuber respectively compercd witk the highest valuc

obtained in the triale.

Relative production of various sizes cf tubers
were affected by the weed contr~1 treastmwents (Table 17) .
Metolachlor plus metribuzin 2t 1.0 + 0,25 kg a.i./he
resulted in high yields ~f 21l przdes of tubers, All
the herbicide treatments regulted in 1srge-sized tubcr
yields comparable tc the three h c-weedings,
Met-lachler plus linuron ot 1,00 + 0.50 kg a.i./ha
however had significabtly lower med ium-sized tuber
yield compared with metolachlor plus metribuzin at
1,00 + 0,25 kg a2.i./ha whilc none the other
herbicide trestments had conpar-ble small-sized tuber

yields t> the latter treatu.nt (T-Me 7).

Earthing-up has been repcrted tc encourage
tuberization in potsto (Guot= et zl., 1973 Mbah, 1505).
Since the herbicide treated plots in this investigation
were not followed by supplementary hce-weeding, thce
highest tuber yield obtained witr the best herbicide
treatment was slightly lover thon thet »f the better

poe-weeded check, although not sienificant (Table 17)
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Nwckocha et al. (1986) achicved nore effective weed
contrcl with consegquent higher potato tuber yield when
metribuzin, metclachlor, 2lachlcr and atrazine were not
followed by supplementary h-e-weeding than hoe-weeded
control, This may be attributed toc the low weed
infestation normally expericenced with the May planting
cf potato on Jos Flateau, which further enhanced thc
effectiveness of herbicide treatments te control weeds,
Lagoke, Sinha and Olaleye (1983) zlsc observed that low
temperature during the harmatten peried improved the
performance of herbicides on weced ecntrnl in irrigated
tcmetces in the Nigerian 3udan savenna, However,
Spiridonov et 21. (1969) reported thet atrazine at 1.00
kg a.i./ha and 2.4 kg a.i./ha fcllowed by supplementary
hoe-weeding combined a season-leng weed control with
higher pntato tuber yield than herbicide application
alone, Adigun (198L4) and Gwergwor (2285) also cbserved
that supplementary hce-weeding was important in
chemical weed ccntrcl programmes, if maximum yields were
te be achieved. Hence promising he.ll~ile treatments
in this investigation especi»lly metclachlor plus
metribuzin at 1,00 + 0,25 kg =.i./ha which gave
significantly higher small-sized tuber yield than all
the other herbicides, could be f:llcwed %y supplementary
hoe-weeding at 6 WAF tocoincide with the tuberizaticn
pericd and thereby enhance tuber enlsrgewcat with

consequent high yield,
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5,3 Correlaticn Between crcp Growth Parametor,

Yield, Weed Cover Score and Dry Matter 2as
Lffected by Herbiciue Treatments at Samaru

8

Total potato yield was strengly correlated with
totel potate number at-harvcst (Tebl: 18), Total nuwber
and yicld of potato at harvest were pcsitively correlated
with crcp vigour score, plant height, dry weight >f leaves
per plant, number and tuber dry matter production 2t 6
weeks after planting, and necatively with weed cover
score and dry matter productin et Lervest (Tzble 10).
In the study, the more vigorsusly Frowlng yariety zpnecred
tc give higher yield than less vigercusly growing veriety.
Mazze (1983) also observed thaot pctete yield corrzlzted
pesitively with crop dry motter producticn vhile Gautaney
et 21, (1983) reported stronf correlztion between petote
tuber yield and stand count =t rervest. [digun (190L)
and Gworgwor (1985) similerly repcrted negative
cerrelation of weed dry matter procucticr with crop

yields.
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Chapter 6

SUMMARY AND CONCLUSSIONS

Two field experiments were conducted during tne
1985 wet season at Samaru in the ncrthern Guinea savanne
¢f Nigeria to study the effcct ~f pericd of weed
interference and weed contr:l -n EFctatr (Solanum tubecrosum

Lo).

In the weed interference oxperirent, a iectorial

combinaticn of two potato varieties, p7906-1 and 3recta,

with eight pericds of weed interference were laid cut in g
randomized complete block cdesign and replicated three
times, In one set of the trestucrnts, plots were kept
weed=-free for 3, 6 and 9 weeks ziter nlanting and
subsequently left unweeded until harvest. In the oilier
set, weeds were allowed to compete with the crop for the
corresponding periods and subsecuently controlled until
harvest., Two treatments ci weed~free and weed-infestaticn
throughcut the crop groﬁth pcriod were 21so included as
controls, Weeding operation wss cirried out with the

traditicnal hand-hoe,

In the herbicide evaluazticon study, twelve herbicide
treatments of six metolachlcr-based mixtures at two rates
were compared with twe hse-weedcd controls and an
untreated check. These trectments were laid out in a

randomized complete block cesign sna replicated three
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The results obtained in this investigation Indicated
that potato varieties B7905-1 =nd Greta were most
eritically affected by wecd competition between 3 and 6
weeks after planting and 6 and 9 wceeks after planting,
respectively. Weed infestation for the first 3 woeks
after planting did not have any adverse effect on the two
potato verieties, However, once infested until 9 wceks
after planting, subsequent weed remcval did not cbviate
the reducticn in yield caused by weed competition with
the variety Greta, Keeping B7900-1 and Grets weed-frce
until & ana 9 WAF respectively resulted in yield
comparable to the appropriste weed-free controls, It.was
however required t~ keep veriety Greta weed-free
throughout its life-cycle and B7906~I weed-free uniil
50 days after planting in order to cbtain maximum potatc
tuber yields. With adequete weed contrel, Greta had
significantly higher tuber yield then B7906-I as
reflected in the yield of the crop kept weed-free
initially for wvarious periods and these infested for 3

weeks after planting only.

Among the herﬁicide mixtures tested on Grets,
mixture of metolachlor with metribuzin ot 1.00 +'O.25r
kg a.i./ha, metobromuron and prometryne each at 1.00 «+
1.00 and 1.50 + 1.50 kg z.i./ha end ametryne at 1,50 +
1.00 kg a.1./ha combined elfcctive weed control with

good crop growth and resulted in high tuber yields with

hirh eAalithle Aarvbhaberd et e cwnd o cmmnee o cmmmmd o dan Al L
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comparable to those of twc =nd three hoe~weedings.
Despite effective weed control, mctelachlor plus
metribuzin at 1.50 + 0450 ke a,i,/he, it caused
significant depressisn in croo vigcur score, leaf dry
matter prnduetion, leaf area, leaf zree index, crop
growth rate at € wecks after planting, scluble
carbochydrate and crude protein content of tubers coupared
with the highest obtained in thc trizl due tc phytotoxicity
Altheough not significant, the potzte tuber yield >bteined
with thc best herbicide treatmemt wees slipghtly lower then
that <f the twe and three h c-wecding checks, probaily
because of the need to earth-up fcr enhanced potatoc tuber

enlargment snd yield,

In this investigation, unchcocked weed growth
throughcut the crep life-cycle significantly depresscd
crop vigour, leaf area, leaf arca index, tuber sslublc
carbohydrate and crude protein and reduced crop yicld by
71.0% and 63,8% compezred witih the appropriate best
treatments in the weed competiti-n and chemical weed

control trials respectively,



- 96 -

-
i
Lot

Adigun, J.L. (1984). 2 ' cet of period o! weed
interference and chenical weed control on
rainfed and irri. ated pepper (Capsicum spp).

! «&¢. Thesis, Depertrent of Agronomy, A.B.U.,
Zaria. 1Lbpps

Ahmed, K.l. (1980a). Incoresian potato varieties in
Bargladesh, in roceedings of the third
International 5y.vofium on notato production
Tor 5.L., Asia e#:G lacific hegion, held at
Fandung, Indon:cic, Gctober 12-17, 1900, pp.32.

thmed, K.U, (1980b). 2o ate production in Ba' gladesh,
In proceedinrs o tle¢ third International

Tymposium on note.c production jor S.l.. Asia
an% gaciiic {2+ion, reld at Bandung, Indonesia,
Cctober 12«=17, 190, rp.5C.

Alvarez, h.S. (1974). FPre~crergence herbicide in
potato., In Hesmoris frnual Faculties crencias
Agrope Cuarias (1970-71). Cuba Universidad

Ceritral de las villre {(Undated) 90-125pp.
(Weed Abstract 23 (11):2t02).

Aller, S.L.;, Grimshow, H#.M,; larkinson, J.A., Cuormby, C.

(1974). Chenri--l ;relysis of Ecolo§ical
Mbaterials, ilactvell cclentific FPu catisns

Oxford. pp.250-" -1,

Anonymous, (1970). Annual l.erort on Chemical Weed
Control in Potato, C)prus Agricultural
Lesearch Institiie 21??0—?2; 69pp .
(Weed Abstract 21 (1):2239).

Anonyious (1974). Selec.ve kervicide with contact
aid residual acticor for use in potato crop.
Technical in‘ocrcation Fulletin (1973) 27
(En, 8 ref,) Zastcrr way, bury St. Edmunds
suffolk (Weeds usbctrect 23 (6¥:75u).

Anonywous (1981a). Aanuel ieport of Interrational
potato Center, (C1i ), 1981, Lime, Feru,
rp.L7-50,

Anonymous (1981b). Bra.uch Stetion Kesearch Report,
Charlettetown, Cousca (1976-1978). (Weeds
Abstract 30 (3):102¢). o

Ashton, J,L. (1978). teccut experience with stomp
(penoxalin) hervicide in the tropics and
sub=-tropical cli ate. In praceeding of the
6th East Africzan 'ired Sclence Cuni. Cyanamid




- 99 -

Ferbicide ?93§341 rdi).” "Jo :
€W YOT'K, U, 7. .o

Ashton, F.VM. and Floy E( . Mede of action of
AT WIIey arnd sons

Bakut, F.E. (1985): ®Bficct ¢f neriod of weed
interference aiw veced control on Maize-Chilli
pepper mixture, :,tc. Thesis. TLepartment of
pgronomy, Ae2s 1., 2¢22ria, Nigeria. pp.121.

Eall; [fsls (1970); wWoed coitrol in Fotato. Weeds
21 €1):75.

feukcie, HP, and Vand2r Za'sp, DIE. (1579). Fotato
improvement. 3Sonc factors and facts.
Intercational Azriciltural centre (1.5.C.)
Technical »ull, . o.{ Vareningen, The
ketherlands,

Courscy, D.S. and Booti, it.he (1977). Root and tuber
Crops. Leakey, C.l./. and Wills, J.3. (Eds)
Food crops of ti low 1and trOnics, PE.75-96,
Cxford Un‘u't-f"‘.Lly P1€8

Chandra-Lingh, D.J. and <ao, k.. (1976). Weed control
by Chemicals., Jtce Lakshami Fress, Bapatle
Cuntur Dt, Auin.a Lirecesh. p.1-7.

Zollihaw, I .H., and i gins, Lh.L. (1975). Contrul of
wteds in potato itk herbicicdes, Idaho Agric.

Ex Stn. co-op. Lxt. ferv, Aberdeen,
rt’t‘t Il]fgf Ill.,.:_'f‘-_:' LG_I".I.I:S t1;;3j {"00201 ppoho
Dallyn, £.L. and Sweet, .C. (1970). %veed control

methods, losses, =z1i¢ cost due to weeds and
benefits of weud ccirtrol in potate. A paper
presented at ilic .irst food and Agricultural
International Col. erence on Weed Conirol,
University ot .rlilornia, Davis, 1970,

(keed Abs- ract,. h;.’E’UI.

Deub:r, K.L., Foster, (d.i,, Compos, F.F. and Scaranari,
. (1977). Hcrbicices in Onion crops.
Technical paper i.0.47, 20.pp. Institute of
Lfronomy, Camoinus, lrazil,

Dion, 2. {(197L). W=ed conlrol in potato. Division de la
Lefense des cnl-”xcg, 201, boul, cremazeest,
montreal, 354, (.ced Abstract £3% 155’7535.

Dowson, J.bs (1970). Timc zrd duration of weed
infestation in r letion to weed-crop
competition, In Froceeding of the third southern
Weed Control Coid crerce (1570). 13:d=32,

»




- 100 -

Duncan, L.Be (195%). JAultirle range and multiple Fa tests
T jometrics 1181= <

putsin-la, 1l.H. (19€5). s.1cct of Nitrogen and

I hosphorus on L iyovth and yield of Sweet

potato (Inomoz2a Lzteies (L.) Lam). M.Sc. Thesis.
[ epartment of A/ TONCEY, p.H.l,.,, Zaria. pPpP.79.

gddowas, I . (1971). The : fcct o application of

chemical herbicices on wecd control and yield
in early potato. vourral of Agricultural
Science, Cambrid & 11 (7):2L 3-2L06.

Eue, L. and Tietz, H, (197C). A new nerbicide i1or the
control of w eds in potato crop. pflanzenschutz-
_gchrichten J3V15:E1G70)‘%% (3):208-210.

Evers'arts, AJF. and 3at.yeti (1977). critical period
{or weed comuatition fer potatoes in Java.
in Froceedinis = k¢ 6th Asian Faciiic wWeed

Tolence SoClet; —onierence, Tndonesias
1:172=1/5pp.

Faverabend, G. (1972). The erject of herbicices in
potato cultivation (Lecds Abstract 21 (6):2823).

Fitch, L. (1982), wo=d corircl in Fetato. In Froceedings
of the 32nd Annuol keed conference of “Washilngien
TTatc weecd Associstion Weed AbsStracts
TE):1r05).

Fricke, D.H. (1969). Pro-cuergence weed control
experiment in sotato on leng Island, In
vroceeding of tii Z3rd lL.orth-East Weed Control »

Tonforence (19..), Cecrnell Univ. Tthaca, New
QI",, .-.Jol"l. 1 Jd-ﬂﬂ’ﬁr‘pq

Fryer, J.b. and Makepeaco, Rat e (1977). weed Control
l.ardbook. 1 s1ockwell Scientific PuBIica{Ton
— London, 11=21rp.

Gauteney, T.L. and Haymesc, i.1. (1983)., Recurrent
s¢ lectien for h.at tolerarce in Dipleid
fotatoes (8, tus. rosum L.). American Fotato
Journal 60 (7Y:V37.

Gerher, b.ge, Muller, . ané Lbner, L. (1974). CGA 21708
(Fetolachlor), a ¥tw [(rass killer herbicide.
In proc, of th. 12tk Lritish Weed Control
Con%erence. Toncon, .. Pp.787=19.




- 101

Gill, H,S., sidhu, M,S.,83rar, L.t. (1976). Chemical weed
contrel in Fotato, Journal of Research, Funjab
fgricultural University _2 (L) L31=346

Glenn, C.K.,Floyd, M.A.; LVvici, J.a . (1975). Vveed Science
Irinc¥ le and Praciices. John Wily and Sons,
New YOrK, ppeioo-1 U

Gupta, O.Fsy Chauchary, J....b., bansaly hiG.asnd Didwania,
C.L. (1977)s avalvetion of early period of weed
control in potato through herbicides In pregram
and Abstract naccrs, Yeed Science Conference
and Warkshoo in Inciz, Kathmandu, Nepel, Faper
l0.83 50 (Meed Austrect 27 (12):L000).

Gysin, H. #nd Knusli, A. (1950). Chemical end herbicidal
properties of‘trlaalnet derivatives, Advance
Eest Control Rw:sc ..l (1983) 3 : pp.1ED9-258.

Gwor wor, h.Ah., (1985). 3L.cite on chemical weed control
in Sorghum=-Croundi:uis rixture a2t Samaru Nigeria.
Mo.Sce Thesis. Duoortrent of Agronomy, A.i.l.,
Zaria, lMiceria m.112%

Harmswortbh, L.5. and Alhrrt. V.. (1“90). Constraints
to petato prouuci ' zn ir the tropics.
in troceedings o. ilg _third Tnternational
Lyrposium on notnlo yrocuction for S5.i.. Asia
enc Facliic 9110*‘ f 1ld at Bardung, Indonesia,
Cctober 12=17, 19u0. pp.36=41.

gﬁkﬁon, R.T., hoberts, ii.i, =2oc Lond, W, (1973). ueed
Competition in 3:r:z;-cown broad beans.

Lort., Res. 13_.2 1cDP.

Hilton, J.L., Covey, P.'7., hill, H, ., Mullison, W.F.
ano Telberty, {.h. (1C7h) Herticide Handbaook.,
Leed Scisnce 3o0zicty of America, 3rd Ldition,
op.2L6-399,

Ifenkve, C,F. (1981). A -ovicy of the status of potato
production in plnicel Ctate. Research pulletin,
0.5, Netional (oot crop hesearch Institute
Loudike (1981) ovn.1=-2C,

Ifenlwe, OF. (1985), EBricct oi weed interference on
Fotato at Vom, Jos Fletecau State., National
[.ootcrop ilesrarch ;“t11tutr Annuzl Report,
Urudike (178%5) pp.3€-

Ifenkwe, C.F. and Nwokocns, ! .1, (1986). tost limiting
fzctors for pot:.u crop protuction in Nigeria,

L _paper presente: -t the First ]nternatlonsl
WOTKSHOp Oon foc.ato trocuction in Nigeria, Vom.

Fe =21y 1983, e INABNS




pIsleib, L. . (1964

iy g Lol ¢ control in Fotato.
Veeds, _5_3_26'%1-;13 .

Ka Dot (197 Root Crovs. Tropical Resear
Ty }ng %%uta"tfﬂ?"*w' !r0uuct Lipesi g 5Erpp.

of weeds in Fotafa uberosum L.). Indian

Journal of Weed Lc 9727 L (2): pp.B7-9k.

kusowe, S. (198.). Potato ..czcevel in Indonesia, In
lro -eedings of ti . 3rd Enternatioqgg_gzgpgéé%g
or: Eotato_proauvt; n ior S.E. Asia and Pacific
hegion held at .andurp, Indonesia, October
12-17, 1980 pp.uf.

Kirt, S. ard Fhuranan, . sz % Herbic1d 1 control
+E8NCE

<-—-n-

Lagoke, 5.7.C. (1978). li-tooc¢ of cortrol of speargrass
(Imperate CVliﬂ\.ng 1. Beauv) in maize (Zea
12ys L.) Ph.D. ticcis, University of Ibadan,

iperia. L1000,

Larcke, S.7.0.¢ Kataria, J... ené Cgungtile, S,A. (1981).
Iotential for ian . oved weed control practices
in 1i¢1d crop osruwucticn in the Ni‘erian
Savenna zone. g2oer preserted at the 1st
Seminar on Grezn ;chJ1t1nn in Migeris held at
T1Al., Ahmadu ﬁ=Llo u:JV(rqlty Zaria, N1 eria,
Leptenber 1901, 27 40T «

Lasoke, $,1.C,, Choudhary, ..!.. end Chandra~Singh, D.J,
(1982). Chemical wcec control in rainfed
cowpea (Viena unsuiculeta Walp) in the Guinea
Cavanna zone of i eris. Weed Research, 27:
17=22.

La oke, 5.7.0., Sinha, T.p. v¢ Claleye, E.p. (1983).
Lhiemical weed con'‘rel in irrirated tematoes
in the [Ni erian Sudszr favanna. In Proceeding
of the 2nd Bieanicl conference of the West
irican Weed :c1 ct_L0c., Abidjan, I*ory Coast,
October 17-22, 1,~J, TD.cUU=-2UG,

La.oke, $.17.0., Chandra=-3in hjyl.s., Adejonwo, ¥.C.
ancé pello, P. (19. :z). %weed contreol in Yam/Maize
mixture in Sasaru Lijeria. A paper preserted at
the 22nd Annual con erence of the Asricultural
Society of N1 fe*J'. zt A.E.U, Samaru=zaria.
1=3rd Ceptemo2r, 19GE,

Lagoke, U.‘.QgChoudhary. n..., Ceborn, J.E.A., Adeionwo,
(1986b). .erticide evaluation in cotton
procuctLon in CJ; hne-iarming system in the
northern Guin2a snvenna of Nigeria. A paper
presented at the 22nd Arnuel conference
~¥ +he asricultu.sl Lociety of Nigeria, at A.B,U,

e




- 103 -

Lazoke, 5.1.0., Fansfield, i.}. erd Chandra-Singh (1986c).
Lvaluatibn of ncrlicice for weed control in Yam
i the uthern Guinees savannsh of Ni-eria
Szmaru Journal o Asfrics Res. & imprecs.

Mani, V.S. and Gantman, £... (1¢€68). Loss.s in crop
yield in India du: to weed growth. Pest
Articles and Wews uurnary -1h:376-380,

Mazza, G. (1983). Corrzlatiorns between ouality
perameters of potatc curing grovth and leng-
term sterage. Aucricen potato Journal 60.

(3):145. _ .

Mbah, B.i. (1985).° The eifect of nitrogen and spacing
on the growth and yield of potato (Solanum
tuberosum L.). . .oc. lhesis, Pepartment of
Apronomy, A.3.J., Zarie. pr.93.

Moreland, D,I. (1969). Inh  itcrs of chlerplast
electron iransoo: t structual activity
relations., Prosress in Fhotosynthesis
hesearch. 3. 1593.

‘orels ¢, L.L., 2nd Hill, £il, (1¢62). Interference of
herbicides wity ihc Fill reaction of Isclated
Chloroplast., (. cds_fbstract 10:22%-236).

iflurnhy, 1'.J, and Morrow, L.5. (1979). Combination of
metolachlor with uetribtuzin, linuron, dinoseb
&1.d chlerbromuro: .cr weed control in

katahdripn potato v.i:iety. JIn Proceedirg of
the EorfE-Easﬁ:rq_-eed Ccience Soclet E1§79)
73 187190, (Jc<Cs jUstracts 2C IZ}:EM1).

Nwokochz, F.M,, Ifenkwe, O.i. end Ckonkwo, J.C. (1983).
iveilable Herbicides erd other weed control
measures. In 1933 /rnual Report, Netienal
tioot Crops iecsearch Institute Umudike 122-125pp.

Nwokochz, i .N,, 1fenkwe, C.t, Urenma, I .F.A., and Okorkwo,
J.C. (1986). Ficld eveluation of some
rerbicides for the potato crop in Jos Plateau
A paper presented at the 22nd Annuzl Conference
of the Agriculiural fociety Of  1fFeria,. . AeR."'s,
Camaru=-Zaria, 1=-3r¢ September 1986,




- 13'4_ -

Nieto, J.H, Brando, M,*%. and Gonzelez, J,T. (1963).
Critical periods =f +he crcp growth cycle for
competition from weed:. lest Articles and

News Summary. AL (2):159-1€E,

Ogungbile, 4.0, znd Lagoke, S.T.0. (1986). On farm
evaluaticn of the economics of chemical wecd
control in oxen-mechsnized maize proauction in
Nigeria Savanna Tropicrl Fest Management
(1986) (1ln press).

Overbeek, J.V. (196L). Survey ci the mechanisms of
herbicide actinon, In the Fhysiology and

-

Biochemistr§ of herbicides, Fcadic Fress,
ew YOrk a ondon, S50pP.

Parker, C., and Fryer, J.D. (1975). Weed centrol problem
causing major reducticn in Yerld Food Supplics

Fcod fAgricultural Organisaticn, Plant Producticn
u 0. 3-95pr.

Peak, J. §1?88). Todays Herbicices, Weeds Today. 11
1):b.

Peter, H.C, and Su-~hua, T. (1978). Ykite Potato
roduction in Taiwan, /. Ferm Survey, Asian
egeta esearch =nG Development Center
Technical Bull, Scnt., 197F,

Porter, G. and Murphy, J.H. (1983). Eifects of saveral
microbial seed pieces treztments on emer<ence,
yield, tuber deffects, tuber-size diatribution
and specific gravity cof katehdin and Russetl
Burb Bank Potatocs in Maine, American Potric
Journal 60 (3):179,

Purseglove, J.W. (1974).
Arrowsmith, J.¥,,
Bristol 3:560-56Lpp.

Ramirez, D.V... and Martin, R.V. (1970). (Chemical weed
control in Potatocs) Control de MalLezas,
Investigociones Tempcrcda 1969~70, Sociedad
Chilona de control ce Malezas (1970) 62=Lpp.
(Weed ibstract EE (L ):17 .



- 10¢ -

Rodriguez,.G.5. and Perez, n.c. (1982), Effects of

herbicides at diiferent spreuting stages of

potato (S. tuberosum L.) Verlety Arka).
rFricolg  (19:2) 9 (1):49-57 (uesd

Centro
TPstract 33 Ibi:1§7h).

Romerc, M.C. (1978). Chemicsl contrcl of weeds in
potato and susceptibility cf four varieties
tc herbicide usced; Reviste coM:LFI (1978).
Ec (1 ) 29'7-'-1-0.

Sadunass 1o I+ (1970). Results of ccrbining earthini-up
and use of herbicide on yicld and weediness
in potato. Rastenil E;?nve)(1970) pp.69=71.

(weeds Abstract 21 (Bliee

-

Saghir, /.R. and Markoullis, ‘. (197u). Effects nf Vieed
competition and nerbicic es in yield and quzlity
of pectato, Froceeting, 12th British WQedrgentrcl

Conference, London, Britisn Crop Protection
CounciI pp.5§§-53§.

Sarpel, li,, Paltineaunu, L., Nequt, J. 2nd Targe, A.
(1971). Investigaticns on the effects of
several herbicides ann tpeir mixtures on weeds

on potato crop in Romenia, COLUMA 2139=-24 71D,

Selleck, G.W. (1978). Herbiciue treatment ior weed
contrsl in potatc, Abstrect paper presenced
at the 62th Annual potatce ;ssoc. ¢f Lmerica
meeting in Florica 1976, 4merican potato
Journal 55 (5):393-3%.

Suchomel, D.,R. and Bot , M.G. (197L). Potato S -
in Nirerina. saﬁzﬁﬁ.ﬁ??iﬁylturel ot e
16 \z):03-66, LAnes i s Fevardes

sj-ngh’ Ropo’ Pandey. R.K. and Sirlgh, 24P (1970).
?hemicel weed contrsl in fodder sorghum
picolor c.v. M.P. chori). 1n Proceeding of
the 11th Internati ngl Gressld congr,

®arTer's, Paradise, sustrelie g?giﬁ) pp.
' ~Feiracts 20 (6):2520).

Singh, B.N. (1982). Effects ¢f pericdic manual
weeding on potato, Inudisn Journal of Agronciy.
27 (3)%291-293.




- 106 -

Sinha, T.D., Lagoke, S.T.0. ard Clukosi, J,0, (1982). An
evaluation of the cost of various weed control
treatments in irricated Onion and Tomatoes, Froc: V.
tnn. Conf. Hort. soc. of Nigeria, A,E.U,, Zaria, -

liperia, Nigeria. ..ov., 1982. pp.107-116,

Sinha, T.L. and Laroke,3.7.C. (1983). Chemical weed
control in iivri:-lted lomatecs in Northern
Lhigeria. 1Iropical Fest Manape-ent 30 (1)
1E‘-24.

Spiridonov, Yu. and Nikiforow, 1. (1269). Role of
cultivation after a3plying herbicicde. Karfofel
Cvosuchi (195%) ( ): pp.36-37. (veeds Abstract
20 (1):83).

Srikout, .V, (1975). Studics ¢r chemical weed control
in petato. (s.%.) ihesis, University of
2ericul ural 3ci.n., Eengallre Karnatalu, India
(197¢) (Field C.on ftstract 19:7993).

Sweet, L.L. and Sieczka, J.» . (1973). Comments on the
£bility of potato verieties to compete with
weceds, DlMNorth dastcrn “'eed Science Soc. New York
ired. 27: pp.30:=-307,

Thomss, T.F. (1974). Weed conirel in potatoes.

f.¢s. Rep. apriz. inst., Dubl., Flant Sci. Crop

Fusb, 1957, 29-3J0T. (Weed abstract 19 (6):
“1136).

Tij=ni, T. (1985). An evaiuvetior o* the performance
of metribuzin on .oncto (Lycopersicon esculentum
Pi1l) grewvn in wct scesorn at Samoru. Unpublished
I.Lig"er Biploma in cror protection Thesis, College
of pgriculture, 4.i.l., Zaria E7pn.

Usoroh, i .d. (1977). Assesswert of the critical period
for weed competitior ir Tomrto under Nizerian
condition. In Prociedine of the Ninth Annual
Conference ol wWeod ccience Societv of Nigeria,
Criiversi.y of lLfe ile-1fe, 2-L Lecembrr, 1970,

Veselovskil, 1., Zhivitaxil, G, snd Bogdancv, F. (1978).
Lecreasiny the nuaber of inter-row ‘
cultivations ziven tc rotato hy arplying

herbicides. Nauchnye Trudy, Ukrainskaya
Sel'sko-Khozyaltivenneys Aksdemiya (19 5
No. 171, uh-&%ﬁq. [FisiE_ErOp Abstrac :

7760).

Vostral, h.J., Buchnoltz, K..., bust, C.A. (1970).
Effect of root tcmperzture on absorption and
translocation »f atrezine in soybeans, Weed
Lcience 18:115-117pp., i




- 107 -

Watson, L.J. (1907). Coaparctive physiological studies
or: the growth sf “ielc cron 1, Variatien in
1 2k and Leaf area vetween species and
Verieties., Annals of totany 2:11-76.

wax, L.M. and Behrens, 7. (19€£). Absorovtion and
translocation of atrezine in quackgrass.

Veeds 13:107-109.

7imdahl, R.L. (1971). zed control research in
Colorace potato. Anerican potato journal

LE (11):b23-7.




Appendix 1:

Fitted values

- 103

B7906-1 potat

affected by peri-a

Samaru in 1985 wet seascn.

of totel yield for Greta ond
varieties at harvest as
" weed interference at

- -

Period Initi=lly weed frece Initially weed infested
in yields (t/h) yield (t/h)
Weeks B79.5-1 Greta B7906~1 Jrc{
0 45 6.2 11.9 17.7
3 7.6 9.8 b P 15432
6 11.6 15.0 9.6 10,k
9 12.4 17.0 £.8 o
12 115 16,7 3.3 3.6

Appendix 2:

Values of reorre

total yields,

3
FPLE

rialail

esicn ccefficient for fitted

curves on greto 279051 potato tuber

Initially weed free

Initially weed-infested

B7906-1 Greta B7906~-1 areta
) L.502 6.195 11.881 17.693
b3 ""O. 075 “D. 0?7 "G. 028 O. 0;}.2




tppendix 3 Fitted values of lrree-sized petato tubcr
yield for Greta anc B7906-1 varieties =23
affected by period ~f weed interference
st harvest at Ssameru in 1985 wet seascn.

Pericd Initially weed=-free Initially Weed-infested

T yiclds (t/n) yields (t/h)
Weeks B7906-1 Greta B37906-1 Gret{h
0 -L4.5 O.L 1.9 4ol
3 1.1 1.4 1.4 3.0
o 2.5 2.8 0.7 12
9 2.6 3.6 0.2 0.2
12 2.2 3.7 0.1 0.1

Appendix L: Values of re/ression ccefficient for fitted
curves on Greta =nd E790€-1 potato tuber

larce-sized yiclds,

Initis1lly weed-free Initially Weed-inlgstcd
B7906~-1 Grota B7906-1 Jreta
a 0.450 0. L2l 1,691 Ite 131
b2 0,206 0,153 -0,07€ 0,024
b3 -0.029 -0,018 0.009 -0,198
bu 1.109 5.817 “?.737 -70918
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ix 5: TFitted values cf medium=sized tubers yiclds
for Greta and B7906~I verieties as alfccted
by period cf weed-intoerference at harveot ot

Samsru in 1985 wet scescn.

Pcrindu Initially Mctd:;;;;--“”“ Initizlly W@od:gﬁfggttd

o yield (t/h) yields (t/h)."
Weeks B7906-1 Creta izigggzzv Jreta

0 3.3 5.1 8.2 1.2

3 5.0 T2 T8 9.7

6 Ts3 10,1 6.1 DeH

9 8:9 1158 3.6 3.9

12 8.0 10,6 &3 2.8

Appendix 6: Values of recrecsiun cceificient for fitted

i
curves on Greta ond B790€-1 paotato tuber

medium-sized yiclds,.

i;itially Weed=free Initially Weed=-infecsted
B7906-1 Greta RE7906-1 Greta

a 3.253 5.07L 8.220 11251

b3 -0.037 -0,049 ~-0.011 0.017
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ippendix 7: Fitted values ~f smsll-sized tuber yields

far Greta and B7906-I verietles as affected
by period of werd intcrference 2t harvest

5t Sam=ru in 1985 wet season,

Feriod Initielly Weed-freémmm Initially Weed-infééted
in yields (t/h) vields (t/h)
Weeks B7906-I  Greta B7906-1 gggié‘w
0 1.2 0.9 1.0 2.2
3 145 1.4 1.6 2.6
6 1.8 2.1 2.6 2.7
9 1.7 2.3 2.2 1.7
42 110 ) 1.2 0.9

hppendix 8: Values of regressicn ccefficient for fitted

curves on Greta snd B7906-I potate small-
sized tuber ylelos.

cas e dar

Initially Weed-frec Tnitially Weed-inicsted

i — -

: B7906-1 Grets  B7906-T areta
a 0.4%3 0.659 1,325 2171
b3 0.160 -0,011 -0,022 -0,019
te

-0,010 3.939 0.002 8,160

- [ — —




Appencix G:

.,

Commcn =znd cherical nemes of the herbicides menticned in the text,

Comnen names

- N

Chemics]l names

Herbicices

Amotryne

Atre=zine

Met - bromuron
Linuron

Vetoleehler

2~{ctrylamino)-L-(iscprepylamine )=6-methylthic=S=-triezine).
(2-chlcre-) (ethylemino)-6-iscpropylamine }-S-triszine).
2y Lbisg (iscprepylaming)~6-methoxy~S-triszine).

~ziiz ¢ =6~tert-butyl=3(methyltric)=as-triszine~-5(i.k) cne.

=

Z-{l =trcrophenyl )-1-metioxy-1~-methylurea.
2~{2, k=dichlornophenyl)-t-methylures,

2echlcro-N-{Z-ethyl-6-me thylphenyl)-N-(2-neth:oxy-1-methylethyl).




;ppercix 103 Mesn squares Ircm sanalysis of varisnce for totel pctate yield and number,
and yizld oI 1-rze-sized pctate tubers =s affected by pericc of weed

interference et SemeTu in 198€ wet sc€asin.

s-urce ©F Trtzl tuber Totz1l tuber Yield 55 fumber of Larze=

varisticn Uk yield per number per Larrc-sized size tuber

R rectare hectare tubers per hectare
Rerlicatirn e 23659 L5.7% 505E5.F 9h.27
Variszty 1 1,290l 3E+07** 11610.24% 1.25592E+06%# 160,94

! Treetrent 7 1.06107E+O7** 31059 .2** 790790 ## 563.L1

“ Trestrent + Variety y 001299* 3316.1k 152357 F8.82

o Reeiduel 30 325120 1927.77 108L26 99.L%

1 : -
TAtal WY

Me

F Velue significaat =t ¢t level ~f probability.
*md»pcmmmwwrmw”:_w «t 1% level of probebility.



fr-m analysis of varisnce frr

medium =nd srall=-

size¢ grade

Lopencix 113 Mean sSou2YEs
prtat~ tuber numbir and yields =25 affected by peri~< f weed
intarfcrcrce 2t harvest at Samsru in 1085 wet seofihe

sairee of Vec ium-sized tubers Smgll-sized tubers _
e ¥ LI Yicic per Fumpber per Yield per Tumoer par
varience kectarc hectare hectere hectare
heplicetion ¢ 910673 307 1% oLt 3.3 SOl 3R+
Variety 1 £, 37609E+06** 1682 12505 33 1,658
Trectrents T L, L3B3E+06** 21 35* 1741LE0%? 17737*

i

= Treatrent x Variety 7 01257 1659 7851 8125

s

: Resicusl aC L&62L2 el €l 3141 111394
T-teol L7
* F Veluc significert =t 5% level ~f probability.
sx ] Velue simnificrit et 1% level ~f probability.
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,ppendix 12

at H 2

6 weel

Samarud

Mean scusres fro
¢ 9 Vi/P, plent height, le=f number and dry weisht per plent at
~f wead interference at

in 1965 wet seasth.

m anslysis of variance

s =fter plenting as affected by perind

for potet® CTCP vigour scCTe,

-

s-urce of

Veriaticrn

Rerliceticn
Veriety
Trestrent

Trestment X Veriety

Tctel
# F Velues sizgni:
2 F Values signifi

'i;F = Yeeks after nls

, Crep Vigour Score Plent Le~f nunber Leaf d4ry
LF height mep mlent 2t i sht
€ WiF 9 VIF 9 WAP ver rlent 2 weight per
9 WiF .UH.D.R.W.H
9 WA
Z 1.703 1.609 517.938 708,396 2. 381
1 26.255~+ 10,083%* 3780,75** 252 3™ 330.225**
T L ,O35% L.u61* 35}, 226% 622 .02 oL . 065%
7 1.303 0.1¢0 228.893 189.E3 5,225
30 1.3:8 0,582 121.293 2R7.207 7.029
L7
c-rt ot 5% level of probebility

t
ierpt et 1% level f UHOUMGMHM&%
p



pppendix 13: Mean SQUeTES frem snelysis ~f variznce for lesf ares inCex, Crop growth
pote ot B oencd 9 WP, erd heulm dry matter productlson at A WiP =25

affacied by pericd cf weed interference a2t Samsru in 1CE5 wet seas™n.

Haulm dry matter

Seurce of TE Lesf zres incex Growth rate precuction
Vsrisoion & ViiP 9 VWIF & WAF G AP 6 LI
Rerlicaticn 2 0.1 0.2813 0.748 0.0k 19, 38
Variety 1 0.205%% L S8B9¥* 4.h28%  £2,09#% R, Al
Trcetment 7 0.070* 1.,259¥% 1.672% B,R8Eg: 15.858%
. Trestrent x Veriety 7  0.0167  0.577 0.1458 Iy 79E 1.718
- fesicusl 30 0.0236  0.133 0.4,88 4.:18 3.274
_ Tete \7  0.0301  0.LE7 0.618 11,261 6.618

* F Velues significent et S% level of probebility
»2F Veolues significszut et 1% level of prebab

/] = Weeks after plzntirg.
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Apperdix 1 Hean scusresfrom znslysis «f verience for crop stand covnt 2t 2 WAP
and horvest, tuber ¢ry weipkt and number per plont at ¢ weeks zfter
plantiny zg eifected by pericd of weed interference 2t Szmaru in
D\L
i

1935 et secscn,
Scurce cof o Crop_Stend count % Tuber dry weight Tuber number per
L - ) =
Verigtion WP At hervest 9 WLF plent =t
. weow oy o P @ 4..._..‘.._%”
Repliceticn 7 10,543 0.138 20.59 1.083

Veriety 4 184 .08 3 2.0813 535, 3 105,02 3%%

-]

Trestment 29,762 1.7GE 335,58+ l'3,66L%
29,893 L.C83 LELT 7.735

Zesidual 0 10,3k 2.371 £3.23 g.283

=]

Trestmert x Vorizit,

Toted {

——— o —_mr—,

—)

#*  F  vslues signific:rt ¢t 5% level -f prabability
1

n"
8 1 velues gignificoni et

% level ~f probebility

W.E = Weeks after plontirg.
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Arpendix 15: Mean S

14 32€2 1E+CH

carbit

treat

Sturce o 4 LF X
Varisti n .
Jemlication 2
Trestrent 14
Resifusl 27
Totel Il

% F velue sizniiic

Arpendix 16: DMean
m..m..“HH..
JL,-\ W

Scurce of
Veriaticn

replicetion 2
Trestment y 141
nzsidual 27
Tota :..:.

¥ ¥ velues signi:z:

F vzlues signiil

yrres from snelysis of veriance for totesl pctote tubelr number
c1¢, end number and yield ~f 1rrge-sized Grets tubers, $cluble
hucrete and ¢rude pretein content as affected by herbigide
C. - 2

raru in 1985 wet season.

—

vzl tuber Total Yield of Mumber Srluble Srude
icle per number of 1srge-sized of 1arpge- cerbehycrate nr-otein
ctere tuber per tuber sized crntent cntent
hectare tuber % 79

3 308751

S
.1O0CGE+06* 2063,
6 2131156

25 2.10718E+06

~4+ L

-+ 5% level ~f dﬂ:ducwwwﬁw.

veres frem anelysis <f varisznce

- ize€ tubcr number =nc yield as
.~rv ir 1685 wet seascn.

i
offected Dy M

arets medium and

roicice treatments

or variety

I edium=-sized tuber
Yield per Lumber per
lectere hcectere

B L e —

Small=-sized tubers
Yielc per fumber per
hicctare hectere

143.265
2020, 37%*

263760
1.2 3628BE+06%
L998133

- v —— . — —

160670
153232
650021.L

11L.218
1591.87
969,722

=t % level of

a2t 1% level of probebility.

“ent probability.
caYit

- e—



Appendix 17: Mesn squares fr-m znalysis of variancc
for weed cover sc.res =2t 6 and 9 VAP
and at harvest, =2nd cumul=tive weed drv
metter productiin s etfected by harbicide
treatments at Ssm-ri in the 198€ wet scuascn,

Source of - _ eed Cover. Seore ifif.ﬁry
Varistion E WP 9 daF Harvest ;gb;;cticn

o at harvest
Replicaticn 2 0.16l 0,25 0.197 1290 ,€3
Treatment 1 11,52 %% 24307%% 1L .00 +# 115060
kesidual 28 0.552 C.637 0.592 0dt4L2
Totel Ll

8 s e s -

* F veslue significent at % lovel ¢f probebility
*# F value significent 2t 15 lovel cf prebebility
WiP = Weeks after planting,

Appendix 18: Meen squares irm ~nnlysis »f variance .or
Greta crop vir~ur scerge 2t 6 and 9 Y\P, plent
helght =t 6 W..ky leof number =and dry wei/ht
per plent at 6 W'F 2s sffected by heorbicide
trestmonts at Saveru in 1985 wet seasci,

Source of pF Srop Vigour Sc rc Flent Leaf Leef dry
Variaticn heisht  number veifht

; LT T . Ak e ;

6 WAP 9 J,-.-:-F- 6 WAL Qtr"‘y‘g“; h, :_I‘ J(E.'.l.‘.nt
Replicatien 2 65,849 3,339 £g.82 262,751 Lol 38
Treztment L 2.692 346 125.63) 67.803 C.772%
Residuel 28 2.028 2,023 €1,882 58,18l 2.5
Total m

WAP = Weeks afte} planting

* = F values significant a2t Sx level of probability,
WAP = Weeks after plentins,
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sorencix 19: Mean squares irem ansl sis nf vari=snce fnr leaf arez incex, Cro rowth
x P

rate, A< heaulm dry matter nr~duction for potats veriety Creta 2t 6 and

g9 W,iP as ~fiected by hrrbicide treatments at Samaru in 1¢FT wet seascn.
Scurce cf re =~ crea index Crop growth rate Houlm dry matter
ar . . Lz A S e o 1 :
Veristicn . precducticn

D ok 9 YA 6 WP 9 WAP & WP

Repliceticn 2 2,50l 0.07 0.855 12 ,96L 2€h.19
Treetrent 1l Sl ¥ 1.90 0.977 7.678 11€.91
Trtal Lk
g P vzlue significs -t EX level <=} ﬂ%uwndwwwdw.
WiF = Veeks after plANLN] -
sppencix 20: Moen squores from analysis »f varis=nce for crcp stani ccunt at 2 WIP

and at h=rVeEl, tuber ¢ry weight and number DPEr plant =t € and G Vi

as affactzd by nerbicide treatments at Samaru, in 1952 vet seca2son.
S:urce cf F s~ .o stenc count % Tuber dry weight Tuber nurber per plant
Veriaticn . pcr net plot per plant -

2 Wik 7t hervest © WIP g WAP 6 W 9 WAP

Repliceticn 2 129,625 28,288 21.469 104 .01 . OJLEE 11.288
Trestrent 1L 15, 1EL 2.879 13,636% 136,502*% 3. 752* 15.117
Resicdurl 28 20.1LE 5.503 3,779 Lk . 146 0.8L7 12.479
Tatel Lk

F velue significant ~t t% level of probzbility.
#% T velue significant £ 1% levcl cf prcbebility.
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BIOCK PHY: TIMOTLY sliBaSkirsl BULUS

N AME, 1 TIMOTHY 4. BULLS.

——

L.TE OF BIR1H ¢ LUSUST 24, 1956,

FL.CE OF BIRIE @ LISSAM, TA'UT.

STL0Em OF ORIGIN i GONWGOL..

Fopb 1T oL STLTUS v MardIED,

BUSLNELS sLLHESS 3 DEP A UIFLRT OF AGRICULTURAL SCIs. CE,
o ' COLLECE OF EDUC,TION, JALINGO,
GONGOL: S1UATE,
HOME /AUDELSS : cfo BJFLoWN.  CHULCH, S.G. LI33Ab-UsS/
F.O. TakUl ., CURGOLe STATE.

PAEVIOUS ACAIEMIC QUALIFIZAILONS

1
——

FREVIQUS GUALIFICATIONS: ey TR

——

CERT, /UEGRES

St. Paul's Secondary Sch, 1972 197¢ W.A.8.C
Wuk=ri, Gongnla State.

University of Maiduguri. 1977 1978 5.B.Z.

University of Maiduguri, 1978 1982 E.Sc. (fgric,)

POST(S) EBLD SINCE THE A{icD CF FInST LEGREE

Orgarizetion Position From ]
LoX oS0, trgric. Science tescher 1982 1983,

end NYSC Lezader,

College of r.g., Hepd of 1983 193N,
kducation Department
Jalingo,

. YEAR OF ADMISSION FOR POST-GR:HUATR:  198L/65.

A 2

RECISTRATION NUMBER: M. Sc./irric,/1206/8L/85,



