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ill
ABSTRACT

A greenhouse study was conducted at the Institute for Agricultural
Research, Ahmadu Bell o University, Samaru, Zaria (11°11' N O7°E) in
the Northern Quinea Savanna Ecol ogi cal Zone and two field trials
during the 1988 wet season on the commercial farmof Ahnmadu Bello
University, Mbkwa (09°18 N 05 04°E) in the Southern Quinea Savanna
Ecol ogi cal Zone to evaluate dates of sow ng, nitrogen | evels, crop

varieties and herbicides for the control of Sriga hernonthica in

sor ghum

Early sowi ng of sorghum on 23 June, 1988 resulted in nore
vigorous crop growth and grain yield increase of 64.2%over the late
sowi ng of 14th July. The effect of nitrogen was significant on | eaf
area per plant at

3 weeks after sowi ng (WAS) and on grain yield.
The effect of variety was significant on |eaf area at 8 WAS, Striga
score, percentage of Striga - infested sorghumpl ants, Striga count,
head wei ght, grain yield and the wei ght of 1000 seeds. Increasing
nitrogen fromo60kg Nha to 90kg N ha increased the grain yield by
21. 7% The nost promsing variety which supported | ow nunber of
energed Striga shoot and produced the highest grain yield was S 35
with 76.5%grain increase over the nore susceptible variety L.187,
whi ch al so had 57.9% | ower striga count than variety L.187.
Variety 1CSV 1007 consitently exhibited the highest |evel of resis-

tance to Striga hernonthica both in the greenhouse and under field

condition as reflected in the nunber of energed Striga shoot but its
yield was low Significant interactions between sow ng date X
nitrogen, nitrogen x variety, sow ng date x variety and second order
i nteraction between sow ng date x nitrogen x variety on various

paraneters studied were al so observed. Gain yield was negatively



correlated with Striga count (r = - 0.28%).

Among the herbicide treatments evaluated, atrazine plus
terbuthylazine at 1,25 + 1.25 kg a. kg a.i/ha and diflufenican plus
atrazine at 0.40 + 100 kg a.i/ha applied pre-emergence alone,
respectively increased grain yield by 76.7% and 74.1% over the
unweeded control, and 32.8% and 25.3% over two hoe-weedings.
Supplementary hoe-weeding apparently encouraged Striga emergence.
Grain yield was also correlated with the Striga count (r=s -26*)

and percentage of Striga infested sorghum plants (r=-0.32*%).
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CHAPTER 1

INTRODUCTION

1.1 Production and Economic Importance of Sorghum

Grain sorghum or gui.cacorn (Sorghum bicolor L. Moench) is exten-
sively cultivated in the tropics, sub-tropics and in temperate
zones, It ranks fourth in {mportance amongct the world .cerc2ls,
coming after wheat, maize and rice. Sorghum is the most important
cercal of the Nigzria savanna. It occupies about 447 of the total
land area devot=d to cereals in Nigeria (FAO, 1934), although a

production of 4 to 9 million tonnes was ceported for 1980 by

TR A

7:‘.'.'{?”

Obilana (1983). 2,4,';;_
: 5%
Sorghum is a staple food crop grown piimarily for human 2> -

o TR
:‘, -l /a
consumption and somctimes as stock feeds. Th: grain 1s higher in }:3 ¥
':'.f,').‘-

protein and staich but lower in fat conteant than maize kernel o
(Komolafe et al, 1979). The flour derived from grain sorghum is E;
M
used for preparing various local dishes, thicl paste and liquid ¢

porridges. Industrially, sorghum grains =re uscd for the manufacture
of baby food and such items as sugar and wax (Richard et al, 1974;
Egharevba, 1979; Nwasike, 1%37). The stalk can be grazed directly

by animals or as hay or silage, for feediag animals during the dry
season. The stalk is also used for fencing and building huts, as

as fuel (Curtis, 19565; bLogget, 1970).

1.2 Effect of Striga hermonthica on Sorghum Production

The production level of sroghum ip Nigeria has remained low over
the years because of various problems including diseases, insect
pests, birds and weeds. The most importani weed causing serious
losses in sorghum are various species of paras'tic weeds such as

Striga spp and Buchnera hispida which belong to the family



2
Serophulariaceae, Of the twenty-three specles of Striga reported
in Africa, six are of common occurence im Nigeria. These common
species are S.hermunchica, S.aspera, S.asfatica, S.passengedl, 3.
forbesii and S.gesnerioides {(Parkinson, 1985). Of the Eix species
identified in Wigeria, S.hermonthica is the most unbiquitous and
economically important. The specle is the most common in sorghum
producing areas of Nigeria, occurlng In ecological zones extending
from latitude 7°N to 14°N {(0Obilana, 198l}.

In Africa, a conservative estimate of crop losses dee to
Strigs has bean put at an average of 40% represonting an annual loss
of US$7b (seven billion US Dollars) worth of cereals (Mbooh, 1986).
In a very severe infestation field yield logs can be up to 957
{Drennan and El--Hiweris, 1979). The percentage loss in crop yleld
however vary with countries, depending on the scological Eenes in
which they are situated, being more severs In savanna or/and sahel
gone than in forest zones. 1n East Africa, yield loszses has been
estimated to ramge from 207 to 95% of totual yield in sorghum and
millet (Dogger, 1965), In Nigeria a range of 10 to 917 losses in
sorghum yield has also been attributed to Strigs with an annual
estimated grain yield loss valug of U8%250m (Ggborn, 1979; Lagoke

and Fisher, 1983; Lagoke. 1986).

1.3  Existing Nethods of Control and Limitations

o

The most common method employed for the control of Striga is hand-
pulling which is only ieasible under low infes:ation of Striga.
with high infestation, especially in a large scale production, hand
pulling becomes less feasible tecause 1t is expensive, labour-
intensive and vary strenous. The method has also bezn observed by

Ogborn (1972) to stimulate Stri;a emergence. Hoe-weeding has the



same limitations as that of hand pulling.

Various alteoraative methods to hand pulling have also been used
for the control of Stxiga in sorghum. Brending of sorghum for
resistance/tolerance to Striga has been a major scientific effort to
combat the effect of S.hermonthica. Inspite of the efforts that have
been made by the Institute for Agricultural Research Samaru, for the
past 18 years (Lagoke et al, 1988) and by Intcrnational Crop Research
Institute for Semi-arid Tropics (ICRISAT) of recent, it has heen
difficult to obtain an immuned variety. Tolerant varietlies which
allow the growth of some plants of Striga may be source of re-
infestation of the field the following year, as each plant is capable
of producing up to 50.000 seeds (Parkinson Pars. Comm). It has alse
been reported that varieties developed in Africa and India have not
shown any lomg-term impact on Striga problem (Parker, 128l), This
1s because good resistant variety loses its resistance with time
due to build~up of more virulemt Striga population, especilally where
continuous c¢ropping is practised, Ramaiah (1983) also indicated that
the devleopment of new strains of Striga through cross-fertilization
could be responsible for the break-down in the crop variety resistanc:/
rolerance to Striga., The production of unaccuptable yleld and low
quality grailn by the registant varietles limits their adoption for
use to control Striga through breeding (Ramaiah, 1986).

Control through artifical stimulation of Seriga seeds to
germinate in the absence of a host remalvs one of the most direct
conrrel meagures available {(Jgborn, 197%; lParker, 1981: Pieterse,
1983). However, the cost and the difficulty of application, especis--
11y by the unskilled farmers of this country, make suck a method non-~
feagible in Nigeria., The effectiveness of the :ireatment may also be

limited becsuse of after-ripeming dorm:rey and requirement for
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certain adequate pre~condition for germination which may lead to
erratic Striga germination. Moreover, not all the seeds of Striga
would be exposed to ethylene at the same time.

Herbicides that have been evaluated for the control of Striga
hermonthica have failled to give acceptable season-long effective
control. Also, it has been difficult to identify a selective
herbicide trhat would prevent the attachr.al of Striga haustoria to
sorghum without crop phytotoxicity. For example, 2,4-D which 1is
commonly used in controlling Striga hermonthica at low rates of 0.5
to 2.0 kg a.i/ha has been shown to be injurious to some sorghum
varieties (Pieterce, 1985). Even at 2.0 kg a.i/ha of 2,4"P multiple
application is required to effect apprecisble control (lagoke, 1989).
Although some of the chemicals that have beer used reduce further
seeding, they hardly prevent Striga seed ccrmination to enable the
crop to escape injury (Mabasa, [988),

High rate of fertilizer, espe'fally nitiogen has been reported
to suppress Strig: population in sorghum by inhibiting germination
of Striga secds (Leoch et al., 1981; Clork et al, 1989 )and incresse
crop tolerance to Striga (lLagoke, 1981). The recent high cosc of
fertilizer and the scarcity may limit the adoption of the method by
small-scale farmers with low resource base, Futthermore the result
obtained with nirrogen has hot been consistent enough, while the
mechanism of reaction of both crop and Siriga to high nitrogen still
not clear (Lagoke, 1989). While in some cises the population of

Striga hermonthic~ was increased, it was reduced in some cases with

the application of high rate of nitrogen (Ggbornm, 1979; Pieterse, 192°°
Other cultural control methods which have also been tyied with
little success due to socio-economic problems include fallow, deep

cultivation, rotation, trap cropping, catch cropning aud crop hygienc.
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1t is obvious thay effective control of S.hcrwonthica im sorghum
requires integration of various weed control components. This
project which wae undartaken to i{dentify such components has the
following objectives:
1. To evaluate some varieties of sorghum grown at different sowing
dates and levels of nitrogen for their reaction to Striga
hermonthics,

2, To evaluate somz herbicides for the control of Striga hermonthica

in a susceptib’c variety of sorghum.



CHAPTER 2
REVLEJ OF LITERATURE

2,1 Ecology of Striga hermonthica

Striga hermonthica is an obligate parasits of sorghum. According to
Pdeterse (1985), the seed of S.hermonthica produces radicle which
when it is about 2 to 4 mm changes into haustorium on contact with
a host plant root. This 1is as a result of chemiczl called "Haustori~l
iniciation facror™, secreted by the host plant. The haustorium then
develops into vascular tissues and establiches contact witn the
host xylem. S.hermonthica may grow for about 4 § weeks before
emerging from the soil. Flowering of the emarged plant occurs about
a month later.

Each S.hermonthica plant is capable of preducing between
40 ¢200 and 50,000 sceds. The size of a mature seed of S.hermonthic:
may vary from 0.20 to 0,.50mm with undistinghished embryo. The sceds
of the parasite which can remain viable {n the soil for up to twenty
years will not germinate unless apfropriatr conditions prevail. It
requires such conditions as after-rippening dormancy for 2 period of
months and adequate pre-conditioning of intoermittent moderate molsture
and optimum temperature between 30 and 35°C Zvom one to two weeks.
It also requires an iwpulse from chemicul stimulant which 1is present
in the exhudate of roots of host plants and certain mon-host plants

(Parker, 1965; 1934; Pleterse et al, 19385).

2.2 Host konge and Distribution

Striga hermonthica is croms pollinated and highly prolific. The
cross pollination which creates genetic diversity both within ghe
species and sub-species has enhanced its wide adapegation in terms o1
host range. It has also been successfully croesed with S.aspera,

which has similar morphology and very common in cereals (Kim pers.
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comm). The host range of S.hermowthica in Nigeria includes sorghum,
maize, millet, rice and sugar cane (Ogborn, 1979; Obilana, LY83:
Parkinson, 1%88). S.bermonthica parasitism has also been roported
on non-cereal crops such as groundnut {Arachis hypogea L.) and
Sesapum indicus L. {Ogborn, 1983},

Ogboxrn {1979) related the detalled status of cultivated hosts
in Northern Nigeria. According to him, sorghum is a host in all
savanna ecological zones, while Ygero" (early millet) which 1s
cultivated more in the Northern Cuinca Savanna and Sudan Savanna
as well as Sahel zones, 18 a host in the Northern Sudan Savamy Al
Sahel zones where it is most culrivated, "Maiwa' (late willzz) is
however a host in the Southern Guinea Savanna. Maize is 2z host in
all the savanna ecological zones while rice is parasitised in the
southern and northern Guinca and Scuthern Sudan Savannas. Hacly
planted sugar cane 1s attacked in @11 ecological zomes. The
occurence of speci{fic crop stralu such as millet and sorghum physio-
logical strains has been stressed (dng and Zumo, 1977; Pavker and
Roids, 1979). Kin (pers. comm.) has also observed that only strains
of S.hermonthica ceollected on millzt attacked maize, gsorghumn
and milist, while those collncted on maize and sorghum only attack
these creps but not millet, Th2se shysiological scrains exist in
various zones and exhibit differontial parasitism suggesting

posslbllity of ecological specificity (Obilana, 1981).

2,3 Effect of Striss hermonthica on Sorghum Plant
biochemical characteristics of 1tz lemves, rates of C0Op fixation
are low and rates of dark respirarion ave high. The consequance of

this is an abscolute requiruient for host carbon o support the growth



of the parasite (Stewart ut 21, 1948).

1t has also been observed thet host carbon can be transfereed
to the parasite and acdﬁmulation of variety of l4¢-labelled mctabo-
lites has been demonstrated (Okonkwo, 1966; Ro&er and Helgen, 1967).
Reduped growth of the host plant ~nlsc results due to reduction in
photogyuthetic activity (Press et al, 1987)., The quantum e¢fficiency
of €0y fixation was reportedly reduced from 0.037 to 0.025 in
affected sorghum plant (Stewart, 1988).

S.hermonthica reduces the growth and markedly alters the
avchitecture of sorghum plant, as & remult of its total r:lliance on
the host for water, nutrients nnd sone reducing sugars (Gkonlbwo,1686).
In a quantitative growth study of gorghum cultivar (CHS-1 carried
out by Gruves et al (1988), grain and stem weights were reducad by
95 and 56x respectively whiist 1leaf and root biomass were maintained.

According to Musselman (1J00), the effect of S.hermonihica on
sorghum involved more than just the removal of water and ochar
nutrients, it alse causes scme orher changes In sorghum physiolopy
poesibly, due to changes in hormoral balance due to the reducticon in
growth hormones such as cytekirdms :nd gibberellins (El-Hiweris.
1933). Apart from the changes in hermonal balance of the host, S,
hermonthicz also produces toxins which is symptomised in the host
plant by ehlorotic blotch, chlorosis of leaves, necrosis, stunting
of the shoot and failu:re of panjclc formation, while in severe cases

death don occur (Pieterse, 1965; Parker, 1984; Lagoke and Adeosun 1%59).
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2.4 Effect of Nitrogen on Siripe hermonthica and Sorghum Y'eld

Different sources and rates of nitrogen have been used to supprese
S.hermonthica and consequenily increszse sorghum grain yield. Bebawi
and Farah (1981) used nitrophoska nt three rates of 43, 86, 129 kg
N/ha and observed an increase in grain yield of 46, 97 and 1597
respactively over the no-nitroger control. Urea at three rates of
43, 80 and 172 kg U/ha alsc incrersscd sorghum grain yields by 14, 25
and 457 respectively and decreas~d Striga yield by 14, 21 and 35%
compared with the untreated concrcl (Bebawi and Abdulaziz, 1583).

When Sherif (1983) used ammonium sulphate and nitroform as
sources of nitrogen to controi S.hermonthica in sorghum, he obsexved
that high level of nitrogen direccly increased the toleranc:e of
sorghum to Striga but had no direct effect on germination ind esta-
blisiment of Striga on sorghum. Il¢ further stressed that uitrogen
application did not seem to influonce the production of Strige
germination stimulant or the forasion of haustoria. Pesch aud
Pietcerse (1985) however later reporied that nitrogen reduces the
germination of Striga. Ogborn (1979) repurted that though high lovel
of nitrogen increased sorghum grair yield, it also resulted in
increascd number of emergert Striga plants. 1In Gambia, Carson (1985)
also observed that average Striga count per égg row was 3.3 with rhe
appllication of 60 kg N/ha and 40kg P205/hu‘é3.0kg K20/ha were applied
witbout nitrogen.

Although nitrogen has becn reported to suppress Sti.gs develop-
ment with consequent increase fu sorghum grain yield by vurious
tesearchers, the mechanism involived 15 less understood. The effect
of nitrogen on both the host -nd parasite has been attribured io

various reasons. Agbawi and Younis (1965) reported that nitrcgen
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delayed Striga emergence, caused stunting of emerged shoots and
reduced flowering and dry matter production. Parker (19854} suggested
that the offect of nitrogen can partly be attributed to its tendency
to influcnce the host partitioning of resources between shoot aad
root. Ogborn (1984) suggestrsl chat nitrogen applicatien has both
direct and indirect effect on Strign. He indicated that dirsct effect
might bz due to the fact that incryeased nitrogen concentration in the
host root inhibited parasitism by 5triga. The indirect effect was
attributed to reduction in light intensity at the lower straitum of
Striga as a result of demser crop canopy due to inereased erop vigour
causad by nitrogen application,

The e«ffecet of nitrogen to enhance substantial sorghw.: grain
yiceld in the presence of Stiga dopends on the total mitrogan absorbed
by thc sorghum plant which would substantially increase its grain
yleld and also decrease S.hormonthica yield has been obscrved to be
an interplay between the nutyicat status of the soil, time of nitrogen
application and sorghum varic:iai response (Last, 1960; Egley 1971;
Babawl, 1981). Last (1960) observad that early application of
nitrogen were mere effective thuo late application. According to
th: auihor, nitrogen applied «t 3 weeks after sowing (WAS) of sorghum
resulted in large grain increase then later applicactlons made at 6
and ¢ AS. This was in agrecmeni with the report of Egley (1971) who
observ:d that Striga that cacrged 34 days after sorghum was plaated
(carly attack) reduced host yi-id more than those that emerged 49
days (lazier attack) after planting, Bebawl (1931) applied five lovels
of uitrogen at 43, 86, 129, 172 and 215 kg N/ha to sdrghum cultivars
at planting and observed that mazimun response was observed at 215kg

N/ba In terms of straw and grain yiclds, He also observed differinces
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in cultivar responses to nitrogcn in the presence of Striga. Wnilc
in som: cultivars, application of nitrogen decreased Striga vi-ld,
ir some, Striga was increased. Last (1960) also observed eimilar
varietal responses in Sudan. He observed that sorghum variety
"Feteritc" had maximum Striga population when 44.8 kg N/ha was
applied, whereas it was not maximum even at the rate of 89.0k N/ha
in varicty "Debekri". He thorcforc suggested that the inhercnc
peor soil fertility might be responsible for the increase in Strige

population when nitrogen was applied cven at higher rate.

o
% -
'-f-;ﬁf
2,5 Effect of Date of Sowing on the Incidence of > %
Striga hermonthica CEy
2C8 $¥ =2
The emergence of Striga hermonthicr seedlings have been found "o bﬁaﬁi?
SELIgs et & B
related to differences in sowing date as influenced by moisturc reo
C
availability (Vallance, 1950). Remaiah (1988) observed that farmers g
\

in Africa plant local varietics of sorghum very early in the season,
with the first heavy rainfall whichk favour early emergence of Striga.
The same observation was made in Zthiopla and Sudan (Andrew, 1945
Remaiah, 1987). The authors further stressed that on the contrary,
sorghum planted late is less 2ttackaed but grain yields of photosen-
sitive sorghum varieties werc also reduced. In a field experiuen

by Ogborn (1975) less than 3,000 Striga stand/ha that emergad on 20
August died before the last hecvy rainfall on 25 September, A massive
emcrgence occured during the ncrt three weeks after which it stonpad
completely, Parker (1978) however ceportdd that the main cmergoner
of S.hermonthica occurred in latc fwgust and September. He did not
quitc agreoe with the impression that the inability of Striga co
emerge in the early stage of ~rop growth was due to "wet dormaicy’

Ramaiah (1983b) also reportod thac planting early on 9 Junc resule.d
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in higher Striga emergence cowparcd with later planting of 23 Jun.
and 19 July in Burkina Faso. f#in also observed that despitc reduction
in Striga emergence, late planting in seasen adversaely affected crop

growth 2nd the ultimate grain yicld of sorghum in the trial.

2.6 Resistance of Sorpghum Varicties to Striga hermonthica

The usce of resistant varieitics of sorghum has been auggested ©  more
useful in Stripa hermonthica infested field than cultural and chcmical
conirol moasurcs (Obilana, 1979), According to Ramaiah (1983b),
attompts to identify resistenc verietics 1n sorghum startad in 1230s
in South Africe and in India aud later in Nigeria, Sudan and Burkina
Faso, Lagokc et al (1988) raportad that screening of over 200 linus
for rosistant/tolerance to S.hermonihica was carried out in 1970 at
the Iunstitute for Agriculturel Research Samaru, Nigeria, smad thac
actual breesding programme started iua 1976, According to them, thc
preeadures involved in breeding xor resistance include hybridizaticn
through cressing the elite lines with the known Striga-tolerast iiies
followad by pedigree selectlon using individuzl head rows to produce
pure lines. This has led to tho identification of resistant litc
SRN 4841 which is being used to devolop more acceptable resistant
sorghum lines in various breeding programmes. In the Eaast and South
Africa, Framida and B13 have reported to exhibit good resistance to
S.hermonthica (Lagoke et al, 1938). Obilana (1983b) reported that
only about 10Z of the indige-ou: sorghum in Savanna ecologicel zunas
of Nigeria is resistant. According to him, such realstac: varileciics
iuwclude N13, Framida, SRN6338A, L,1B7, SRN4BAL and BES.

Ramaiah {(1986) Dpined that direct fiald evaluation 1s n ieca
successful approach for develeoping resistant lines than a combination

of laboratory testing and field sassessment. Roamaiah (1933b) had
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2.7.2 Anti-hautorial factors

These factors do not allow Stilga hrustoria to successfully penctrate
into the xylem of the host. It hns been suggested that some
mechanical barrier like highly lignified endodermal cells, lignified
pericycle or substances termed host defence chemicals are preduced

in response to invasion of Striga (Dogget, 1975; Mattl et al, 1973).

2.7.3 Antibiosis factors

This 1is = mechanism arising from incopatibility between the host
and the parasite, leading to premature death of parasite (Dogget,
1970). This could be manifestcod afcer successful invasion of tha
host vascular bundle. It was suggested that phenolic acid compounds
may coniribute to this mechanism of resistance since the infastnd
plants oroduce higher level of phenslic acids, compared with th=2

uninfested ones (Dremnan and El-Hiweris, 1979).

2.7.4 7Yolerance

Tolerance 1s an ability of sorghum t> grow and reproduce normslly
inspite of supporting a Striga population nearly equal to thit
damaging a susceptible host. Kamafah (1983b) had indicated thot =
number of factors whigh influcuce giv{ga emergence such as date of
sowing, moisture regime, the amouni of seed previously present in
the soil and sorghum grain yield might not permit easy assessment
of tolerance variety. Obilana (1981) reported that abouct €0%Z »~
indigenous sorghum grown in Savanna ccological zones is tolerant.
Such tolerant varieties include KSV 7, KSV 11, XSV 12, 88V 3, &2V 9
and S8V 10.

2.8 Chemical Control of Strija hermonthica in Sorghum

varicus chiemicals are being used for the contrel of Striga ir sorghus.

Recent identification of germination stimulant and haustorium
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initiator in sorghum coffer uew opportunities for effective centrol
of S.hermonthica (Butler, 1938). dHrhylene can rid the soil of up
to 907 of the viable conditioned Siriga seeds.

Pre-emergence herbicides trhut have been used either sinzly or
in mizxture include pendimethalin, trilluralin, DCPA, benefin,
fluchloralin, oxyfluorfen, [omesafen fenac, dichlobenil, terbutiyl-
azine/atrazine mixture, atrazine/diflufenican mixture, terbutryn/
terbuthylazine mixture (Anon., 1983a) Lagoke and Fisher, 1903;
Hamdoun ard Babiker, 1986; Pretorins, 1987; Eplee et al, 1988;
Parkinson et al, 1988).

Eplee et al (1988) reporied that peudimethalin at the rat-
of 1.7kg a.i/ha applied pre-:aergence to both crop and Strige gave
100%7 reduction in early Strigu emcizence in sorghum in United
States of America (USA). Pre-plant soil incorporation of crifluralin,
benefin and fluchloralin at r% rite of 0.5 to 0.75kg a.i/ha weli
incorporvated into soll at a depth of about 2.5 to l0cm have slso
been {ound to preveit Striga ~mcrgence (Anon., 1983b).

The commonly used post cmergence herbicides for the con.iol
of Striga 1in sorghum include 2,4-D, MCPA ametryn, linuron, oxyZlu-
orfen formesafen, lactcfen, dicamba dimethanetrvne, bromoxynil
paraquat and glyphosate (Anon, 1933a), Lagoke and Fisher, 1953:
Eplec et al, 1988; Kikiro, 1338).

Eplee et al (1988) reported that dicamba has provided
excellent control of Striga vhen applied 35 to 40 days after crop
emergence. The authors further reported that dicamba at the rate
of 0.25kg a.1/ha used in the fields of corn and sorghum reduced
Strigas by 847 and 1007 respectively, The report of Hamdoon ind

Babiksr (1986) on the effectivencss of pre-emergence applicatior
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of high rate of atrazime in oril oolling Seriga indicated that whew
mixture of foliar-active ehomic2l ~uch as bromoxynil, dimcthamatryae
and dicamba with soil residual ctvozine and more potent cynanazia
mulcipl applications was roquiicu for scason-long Striga corvruol
(Manstivld, 1732; Bakur et =1, 1585).

Ogborn (1975) has used dinot.r> formulated as BOZ urea
gcanule, applied three timea oc¢ 1.11kg a.i/ha on August 5, Scpromber
17 and October 10 and found thac Aupust application was toc catly
and October application too 1atc, in August Striga emergencz had
jusic starced while the absencs »f rvoin reduced the effectivoiness of

herbicid. in October.

2,6.1 Arzazine

i
w

Atiaziae (2-chloro-b-ethylamid 4- lvopropylamid 1,3,5-triazinc)

"
-
e

soil residuval herbicide. Tt her o solubilicy of 70 ppm in wat:
25°C. Irs acute oral, LDgq {or # s 30 3,080 mg/kg body w:ight
(finom, 12C2b).

Toe mode of action of acrazin: is by inhibiting the i1l
r. ~2cvion of photosynchesis, reiuc” - carbouydrate sysnthesic an!
cons-quently inhibit growth., It is absorbed primarily through tuc
roo.2 although litcle ¥olilar aboo.ufion occurs inm wost plauis Im the
fi1eld condition, deupending on such factors as species of pisnt and
environmrntal conditiosns. Following absorption through roc-g and
foliage . at is transioscated aeroperally in the xylem, accumulatos in
th mer’siens and losves of plante, Atrazine is readly ot h vig-d
by telerant plants to liydroxy-itrazine and amino acid conjigsct :e,
Mici» orgroisms play {mportant rol- in its breakdown in the s0il
(alobundu, 1%87). It is more roadily adsorbed on muck or clay solls

then on goil of low cloy and organic matter. Tt is usually leiched
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in the s01i1 aed this reducns ice persistent effect under moist
condltlons but it persists loager uader dry and 8ecil for
maxfmum chemical or blolegleal nerlvicies (Eberf and Burriforx, 1978).

Atrazine may be applied pra--plant, pre-emergence or narly
posi-imargence to control both prss. s and broad-leaved wzeds in
clreais, vam and potato. It wey bs formulated as wettabla powdey or
floeble. The rate of appliecation vary from 2,74 to 4.45%g a.l/fna
{Sinph and Rao, 1976}. It cen iiso be mixed with other chemdecals to
imprev: tha spectrum of wead coutrol. When mixing with other
chemicals rates of 1.0 + 2.4k &a.1i/ha are usually uged. Highov
rates are used for non-selective corkrol (Anon. 1983bL).

Bebawi and Farrah (1982) used atrazine to control Strigs and
obser7ed gorghum grain yleld incrrase of 6,27 and 357 over the
contxcl plot without atraziiz whan 0.75 and 1.75kg a.i/ha rates of
atrazine wvere used respectively. Wicks and Buralsids (1572 in
Nebraskn observed that pre-amervgoence application of 2.24 kg a.i/aa
of atrazine gave the highest yleld of sorghum grain comparsd with
pre-plint application of the same zite, They also stressed .
further ithzr cultivation improv.d wred control on all the atrogin:
treated wlots. Ndahi {(1986; obsdrvad that pre~emergence atruzine
at 0.5kg a.i/ha followed by post-omergence cyanazine or itovhutryr
gavy yi:lds similar to the lower herbicdde rate of 0.5 to 1.0 i
1.i/ha aot supplemented by ouz Lo~ -weeding, but significuently
lower than the unweeded higher rave of 2.0 kg a.i/ha and the w-sd-
free control in sorghum. Howaover, Anon.(1930) had carll:r rceo
mended atrazianz at 1.0kg a.i/nz n?d the amixture with terbutrylesine
at 0.2 -+ 0.8kg a.1/ha for controlling weeds in sorghum, Siuilar

mixture of atrazine and terbutryne oo 0.5 + 0.5kg a.ifha was
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recommended for effective week contrrel in sorghum (Anon. 1983a).

Bischof (1973) realised substancial decrease in Striga yield when he

used 2.0kg a.1/ha of atrazine combived with 50 kg N/ha.

2.8.2 D}g}ufeniéan

Diflufanican (2,4-diflyro-2--{x-s~x-trifluro-m~tolyloxy) nicotinemi-
lide) is a white crystalline solid., It is under development rs3
pre—~emsrgence and post-emergence tigatment for broad-spectium woed
control in certain cereals (Cramp ct al, 1983),

Diflufenican 1s a soil acting herbicide which is taken up by
the shoot of germinating seedlings. It acts as an inhibitor of
carctennld biosynthesis and indirccily Interferes with plant phoio-
syathosis, It 1s strungly adsorbed by soil ard not easily lrached.
Diflufeniean, separately of -in mixiure with other herbicides, is
belng formulated as wettable powd2r and as an aqueous suspension
concentrate.

Diflufenfcan is a selcciive harbilelde used to control broad-
leavad weeds and grasses in vegetobles, some ¢il . crops and coreasl
crops., The rate of application is between L25 and 250 g/ha, Tivise
rates have been shown to couirel practically all trouble-zome brosd-
leaved weeds in cercals. It is alsc applied as pre-emergence toe crop
and/or weeds. |

Robert and Bond (1986) observed that diflufenican.at 125. 250
or 500g n.i/ha gave a complete Lill of weeds such as Viole arrcnsis,

Cheropodium album, Lamum amplexicanle, Stellaria media, Trifollws

rapens, Vicia linsta, Vernonls peoxsica, Polygonium persicaria nnd

Capsells bursapastoris in vegetables while small number of Pon annus

S apr iy

survived when rates of 125 and 250g a.1i/ha were used. It also killed

completaly weeds 1iks Solanum nigruin and Matricarca perforata,
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Cramp et al (1985) also repurtcd that diflufenican at the rotc of
0.062 to 0.25kg a.i/ha were effective against a range of grasscs

and breadicaves such as Galium sp, Vertnica sp and Viola sp in
winter wheat and barley. Kydt et al (1985) reported that in ail
threa scason field trials in Unitcd “ingdom, Irish Republic,
Scaudinavia and Western Europs, difluenican at the rates oi 0.18 to
0.25kg a.i/ha were effective in concrolling broad leaved spectrum of
weeds such as Galium aparme, Viol: sp as well as Veronica sp ia
winter cereals. Parkinson et o1 (1933) reported that when diflufe-
nican was mixed with 2,4-D aminc and applied to Striga or with
dimethanethryn and applied post-encrgence to Striga at 307 Infeutn-
tion, gave persistet control cf newly emerged Striga and sc:dlings

of other weeds especially grassco.

2.8.3 Terbuthylazine

Terbuthylazine (2-tert-butylan’ o-/4-chloro-6-ethyl-amino-1,2,3,5--
atrazine) which belongs to S5-.:rieozine group of herbicides 15 =
systumic horbicide taken up mainly by roots. 1t has acute oral LDgp
of 2,100 mg/kg body weight.

As soon as terbuthylazine is absorbed by roots, it s tr.nslo=-
cated apoplastically to the shoots of susceptible plants. It is more
persisteat in the soil than sim: zine or atrazine (BBPC, 1279).
Terbuthylazine is a pre-emergence herbicide used in sorghum. It is
also used for selective weed corirol in maized, millet, vineyard,
citrus and pomefruits. Its application rate ranges from 1.2 to 1.7
kg a.i/ha, Either mixture of 0.75kg a.i/ha terbutryn + 0.75kg a.f/ha
terbuthylazine or 0.8kg ai/ha terbuthylazine + 0.80kg a.i/ha atrazine
has been recommended for effeciive weed control of weeds in sorghum

(Anon, 1980). In an experim~nt conducted at six locatious across two
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zones, In the savanna ecological zones of Nigeria, Choudhary and
Laycke {1980) observed that terbuiryne + terbuthylazine {1:1) ar
1.2 and 2.4kg total a.i/ha gave sosghum grain yield comp-rable with

two hoe—weeding; .

2.8.4 Bromoxynil

Bromoxynil (3,5 dibromo-4-~hydroxybenzonitrile 4 eycro=2, S-—dinitro-
nophauol) which belongs to benzouitrile group of herbicides, is
mainly zpplied post-emergence for the control of broadleaved weeds
in many monocotyledonous plants (Anoa, 1983b). It has an LDgp of
440mpfke body welght.

Bromoxynll is a foliar active herbicide which inhibits phoic-
saynthesis and respiration in the susceptible plants, It heas
relatively little movement once it is absorbed (Akobundu, 1987},
The oil-soluble aminoc and estcr furmulations have the capacity to
resist removal from follage by vnin., It may be hydrolysed to
benzoic acid,

The rate of applicatlion of bromoxynil is usually OE% to 1.12%hg
a.,i/he. It can also be mixed with other chemicals sucW 2,4-D and
MCPA (Alkobundu, 1987), but its corputibilicy with the chmmical in
question has to be tested otherwlse it may reduce its effectivenass.
Its acidic formulation may be affected by hard water but ester
formulation 1s not affected (Anon, 1983b).

Mansfield (1982) has succnssfully used bromoxynil at the rate
of 0.74kg a.i/ha to control S. hermonthica in sorghum. He aiso
observed that 0.74kg a.i/he of bromoxynil in combination with $Okg
N/ha gave a significant groin yield over either bromoxynil or
nitrogen used separately. Bukui ef al (1985) cbserved that kigh

level of nitrogen (100kg N/ ha) enhanced the effectiveness of .
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bromoxynil plus cyanszine at 1.,V + 1,0kg a.i/ha in reducing tho
number of Striga count at 12 VAP of sorghum. Parkinson et al (1993)
also observed on the farmers‘ field in Cameroun that plots treated
witn 1CPA/bromoxynil mixture at the rate of 1.0kg a.i/ha each had
55.5Z of the sorghum plants infested with Striga, compared with

7.5% of plots treated with the sawe rate and followed by 2,4-

Damine at 2.0kg a.i/ha. .

2.8.5 Dimethametryne

Dimethametryne (2-(1,2, dimechylpropylamino)-4~ethyl-amino-6-methyl-
thic-1,3,5~triazine) which is ¢ triazine, is an oily ligeid uscd as
a selective post-emergence herbicide for the control of broadleaved
weed in cereals., It has a solubility of 50mg/l at 20°C and acute
oral LDsg of 3,000 mg/kg body weight. Its application rate ranges
from 0.5 to 3.0kg a.i/ha (Kasasian) 1971). Diemthametryne is an
inhibitor of Hill reaction of pholousynthesis.

Rakut et al (1985) observed that both the mixture of dimetha-
metryne and cyanazine at 1.0 + 1.0kg a.i/ha successfully reduced
the number of Striga count ~t 12 WAP when applied together with
100kg/ha of nitrogen. Good control of newly emerged Striga plants
was observed when dimethametryne was mixed with diflufenican and

applied at 302 Striga infestation in Cameroun (Parkinson et al, 1558).

2.8.6 MCPA

MCPA [(4-chloro-0O-telyl) oxy/aceric acid] belongs to chloriphencxyl
group of herbicidess It is a light brown solid which has a melting
point of 118 to 119°C, 1t has oral LDsp(mice) of 800mg/kg body
weight (Anon, 1983b). It is essentially insoluble in water but
soluble in organic solvent such 2¢ ethanol, %olueng, ether and xvlene.

MCPA 1s also formulated as a2mine and ester and sodium and potassiuva
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salts. The amine and salt focmul.iions are water soluble,

MCPA is a 2,4~D related compound used as selective foliage
broadleaved killer but more selective than 2,4~D at equal rates on
cereals, legumes and flax. The rate of application ranges from
0.13 to 1.2kg a.i/ha. 1t is usually compactible with other herbicides
such as bromoxynil.

It may be absorbed through leaves or roots. It can easily be
washed by rain if it follows soon afrer application but wetting agent
may increase absorption. It i5 readily translocated in planc and
move with food materials and contentrated at meristematic regions
of growing plant. It has a hormonal stimulatory effect on plant.
Low volatile esters are more ef{fective on hard-to-contrel w=ecds Cian
salsts of MCPA,

MCPA is readily leached “rom scil but has a longer residual
effect in dry soil. It may be persistent up to one month in the
moist condition and up to six monthis under drier climates (Anon,
19593b).

In Cameroun, Parkinscn et &zl (1988) observed that post-
enmerg-iace MCPA/bromoxynil mixture of 1.0kg a.i/ha was less 2ifec ive
in controlling Striga in sorghum as this led to 55.57 striga-
infested plamt and 4.9 and 3.3 respzctively of Striga and ocher

weed ceoves at harvest,

2.8.7 2,4-D

2,4=D (2,4-Dichlorophenoxy ac«etiteacid) belongs to chlorinated
phenoxy group of herblcides. Joth inorganic salt, amine and ester
foruulations are qvailable eitier in solid or liquid form. 1Its acutr
oral LDgy for rat is 300 to 1000mg kg/body weight.

2,4=D 18 a systemfc herbicids which 1is widely used to control
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broadleaved weeds in cereal crops, sugar cane, turf, pastures =nd
non-crop land, Most dicotyledonous plants are susceptible at norm:l
herbicide rates. The salt and long chain ester formulations of
sufficiently low volatility that with care may be used near fairly
susceptible crops if spray «drift is prevenied. Salt formulations
are safest, they do not releas:z =2nough vapours to cause damage Lo
the treated areas.

2,4~D 1is usually applied as post-emergent treatment at the
rate of 0.5 to l.5kg a.i/ha (Akobundu, 1987). The usual carricr is
water, diesel oil or both, dep:nding upon the formulation uszd. lLow
volume are generally used for aerial application and higher voluue
are uscd for pround application.

Plant roots absorb poler (salr) forms of 2,4-D most readily,
leavee, absorb nmon-polar (est:r) “orms most readily. A rain-fre.
period of 4 to 6 months is <laquate for uptake and effective weed
control. The ester of 2,4-D tends to resist washing from plante and
are rapidly converted to acid by plants.

Following foliar absorption, 2,4-D is translocated within tche
phloem, probably in the photoeynthate., Following root absorpris.
ir mey move upward in the transpiration stream. The tranclocatlor is
influenced by the growth stitus of the plant. Accumulation ¢f
herbicide occurs principally at their merismatic regions of the
shonts and roots. 2,4-D cause:s abnormal growth response and afizct
respiration, food reserves and cell! Jdivision in susceptible plovis,
It can clso act as a plant growth regulator and low rates can soluce
rooting blossom set. Also it controls the ripenning of banana oud
citrus fruits and delays pre~harvestc dropping of some fruit (fuon.

1983b).
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Salts of 2,4~D are leached in sandy soils., It also undergoes
rmicrobial breakdown in warr, noist soil, depending upon tenperaturc,
molsture, organic matter and othec soil characteristics, which
affect nicrobial activity. Tt nay undergo ninor plant deconposi ion.
It pereists generally for 1 to 4 wecks in warm moilst soil and toxic
to wild life and fish (Amon, 1933b).

slthough 2,4-D has been reported as an effective post -
encrgent herbicide against Striga hermonthica in sorghum and
consequently reduce further seeding but they hardly prevent
gernination of the parasite sceds to enable the crop to escape
injury (Mbasa, 1988). Rao and Reddy (1984) reported that 2,4-D
at 2.0kg a.ifha applied four wroeks after sowing but pre-~emergence
to Striga increased sorghun grain yield compared with no herbicide
control but the same rate of 2,4-D vhen applied after Striga
emergence killed the emergel Strigs plants without increasing crep
yield. Yaduraju and Hosma (1979) reported that the application of
2,4~D at 30 days after sowing gave a season long control of Strigs
in sorghum and millet in India with respect to population and d-v
weight of the weed. However, the highest sorghum yield was obtained
when the application was repeated 70 days after sowing. Last (1960)
had earlier reported that th- cffectliveness of 2,4~D sprays io
control S,hermonthica in sorghum were as a result of delay In
development of aerial stem of the parasite. He also stressed that
although 1.79kg a.i/ha of 2,4-D decreased S.hermonthica population
more than 0.9kg a.i/ha of 2,4-D, there was no appreciable difflerciice
in sorghum grain yield when spraving were made at two and threc
weels after sowing in Sudan.

Prabharars and Hosmani (1787) alse reported that 1.0kg a.i/h:
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=L
294=D (2 post-em:r;~nt) follrwin~ = pre-emergence application f

1.0kg a.l/ha atrazine gave a gou! roduetion of Striga 40 daye oftor
sowing in sorghum var. CsH-1.

it appears the effectivencss of 2,4~D as a pust emcrpunce
herblcidc invariably depend on the pre-emergent herbiecide troatient
previously given. It was o%sorved that when 2.0ky a.i/ha agrzzine
was appli=? as pre-cumde,ent trertnent followed by 0.5kg ~.38/ha 2.4
as post--rrucgent treatment to rainfed sorphum markedly deercascd
the populaticrn and dry welpht of Lo weeds and save grain ricld
similar o hand weeded plots. MHowover, when 1.0ks; a.i/ha atvazis
was applied pre-e¢aeryence at 1,04, ~.i/ha supplementary post-
cmersunt 2.4~D at the same ¥ .&- was less effective. Darkinsow o:
al (1988) reporced that tw' applictclon of 2,4-D amine at the varo
of 3.24k3 a.i/ha zave adequatc control of emerged Stripa 2ad cthox
wierdg cxeept grasses. The auth-ra ulso obsgcerved that 2,4-D snincg
plus diflufenican at the rate  f 2,0 + 0.4kg a.1/ha or 2,4=D win.
plus dipothemetryn at the race «f 2,0 + 1.Ckg a.1/ha was '~tiey

than 2,4-D anin¢ alone.
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CHAPTER 3

MATERIALS AND IETHODS

3.1 Green-House Experiment

Th2 experiment wis conducted betweon February and March, 1988 1

the yrceen-house of the Institute for Agricultural Kesearch (IAR)
A.B.U. Samaru-Zaria (11°, 10° 7% 35'E) located in the Northern
Guinea Savanna ecological zone of Nigeria. Details of the metooro-
logical rccords during the perios of the cxperiment are shown in
Table 1.

3.1.1 Experimentaticn

Mixturc of sand and soil (0-15cum) was used for this study. The sand
was collected from the river bonk cf tae Ahmadu Bello Univeregity'a
dam, Swmaru, while the soil was enllected from an uncropped land
behind the building of the Department of Seil Science, Ahmadu Ballo
University, Zaria. Both sanples were air-dried for five days while
all the clumps were hroken -ud extroncous particles such 25 stoncs
and plant materials were renovel. Each sample was then :icved
through a 2mm—sieve and welghed before mixing a total composite
wodliht of 5520 g consisting of 4416 g of sand and 1104 g of soil,
with urca fertilizer at the rate of 60kg N/ha, single super-
phosphate at the rate of 32kz Py0g/ha and muriate of potash atr Lhe
rate of 30 Kp0/ha, using hectara-furrowyslice for calculation.
Twenty-four perforated plastic pots of 8cm diameter were usad for the
experiment. The perforated basca uf the plastic pots were plugged
with cotton wool for water drainage and then filled with 2258 ~f the
sand mixture. 50mp weight of Striga hermonthica seceds collecte! from
sorghun field during the 1987 c»iping scason were mixed thorouphiy

with the soil in each pnt. The pots were then waterod to ficl)
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Table 1: Trtal monthly rainfall, mecan temperature, radiation,
humidity, sunshine and evaperation during the perilod f
green-house study, Februzry to May 1988 at Institute for
Agricultural Research (IAP), Semaru.

- o~ Mdns B . - . o

Rainfall Humidity Sunghine  Evapora=- Temperaturc(’C)

¥onth (1am) (2) (hrs) tion(um) Max~3  Min~4
February 3.5 14,40 8.30 10,10 31.50 15.70
March 0,00 14,48 7.008 12.90 35.90 20.%0
April 34,60 268.10 7.90 10.60 36.10 22,20
May 94.4 60.7 8.00 8.90 34.80 22.50

- - - -

Source:! Meteprological Unit, Iustitute for Agricultural Raegearch,
Samaru - Zaria.
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capacity and left overnipght. Four viable seids cf sorghum
varivtics were sown at a depth ~f about l.0cm covered witi, soll
lightly and watered, using perforated milk tin 4n order for
uniform application into the pots., Equal volume of water was
added zo ecach pot which had petri-dishes under it to collect the
excess water that drained from the pots. The drained watcr was
added to the corresponding pot,cach worning befure fresh water wes
added. Thie was done to ensure that the exudates from sorghum

roots are not lost through loachiug.

3.1.2 Treatment and experimental Jesizn

The pots in the green-housc cxperiment were arranged on the benches
of the grecnhcuse in completely randomized desipn in three replic .t s,
The treatments evaluated were six sorghum varieties namely ICSV 1002,
ICsV 1005, ICSV 1007, L.187, 5.35 and SK 5912 for their rcactions

to Striga hermonthica.

3.1.3 Observations

Thz following observations werc wides
Stand count - Stand count was donc 10 days after sowing (DAS) by
counting the number of emerged sorglium seedlings per pot.

Crop vigour sgoge - Crop vigour score was taken at 8 weeke aftor
sowing (WAS), using a scale of 0-5 where 5 represents inlividual
plant with the mest vigorous growch and 0 for completely killed

plant. Esch plant was ecored separately in cach pot.

Striga count -~ The number «f Striga hermonthica sccdlinges which

wiere attached to the roots of sorphum plants were counted, 11 (A8,
This was done Dy carefully woshing the roots of the sorghum piante

with water to remove the soil particle from the sorghunm.
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3.2 Field Trials

3.2,1 Deseription of experimental site

The two field trials were conducted during 1988 wet season on the
commercinl farm of Ahmadu Beil: University, Mokwa (09°11°N, 5° 4°F)
in the Southern Guinea Savenna ecological zone. The site of thesc
two field trials has been reported to have high infestation cf

Striga hermonthica when cropped with maize in the previcus years.

Apart from §,Eg£ggg§higg. other common weeds found at the site arc
contained in Table 2,

The scil at the site of *he two field trials was a sandy loan
Dctails of the physico-chenical ceuposition of the soll are in
Table 3.

A total of 708.8mm rainfall wos received during the period of
crop gprowth., Detaile of the diafrilbutlon of rainfall and temperature

during the crop growth at Mokwa arce shown in Table 4.

3.2.2 Culgural practices

Land preparation and fertilizer application -~ The experimental

fields w&B ploughed and then harrowcd twi e two weeks later. Dasel
application of NPK (15:15:15) ar the rate of 45kg/ha each of N,
P05, and K20 mixed thoroughly with the appropriate additiounl
nitrogen fertilizer treatment using urea as source to give threo
levels of 60, 90 and 120 kg N/ha in the first trial and 60kg N/ha
for the sccond trial, All applications in both trials werc done
week after sowing (WAS).

Varietzl characteristics - Four of the six varieties evaluated wvere

obtained from Intcrnational Crop Roesearch Institute for Semi-arid?
Tropics (ICRISAT) while the remaining two varieties were those of

Institute for Agricultural Research (IAR), Samaru, Nigeria.
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Table 2: Physico~chemical propertics of the soil of experimental

site at Mokwa, collected up to a depth of 30cm

-

Soil Properties

Characteristic level
Depth 0=30cu

——a

Physical propercies (Z)
Sand

Silt
Clay

Textural class - sandy louam

Chemical oroperties
pH 1In Hy0
Organic carben (%)

Available phosphorus (ppm)

Exchangechle cations (meq/100g soil)

Ca
Mg
K

Total N (2)

79.00
16,00

5.00

5,80
0.82

3.21

2.04
U.34
2.10

0.03

S e W d MRS Sl
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Table 3: Total rainfall and mean tenperature at ten days interval
during the period of the trial, 1988 wet season at Mokwa

e Ee e - . e

Moath Date Ra%;i?ll 52: erature 5;2
June 21-30 68.40 28,40 23.40
July 1-10 50.80 31.5 23.5
11-20 100,4 30.6 23.3
21-31 59.90 32.9 25.5
August 1-19 13.60 33.2 23.7
11-29 36,50 32.50 23.2
21-31 61.8 35.54 25.4
September  1-10 199.5 30.5 22.6
11-20 40,2 31,1 23.3
21-30 29,1 30,6 22.4
Octcber 1=10 56.60 31.1 23,2
11-20 Nil 33.5 23.3
21-30 Nil 37.7 25.7
Novenber 1-10 Nil 34.5 19.1
11-20 Nil 34,9 18.5
21-30 Nil 35.3 20.5
lpillinmeter
Zpaxirnn
3nininun

Sourcc: Meteorclogical lnit, Institute for Agricultural Reszavct,
Sanaru-Zaria,
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Table 4: List of common weed speclea at experimental site, Mokwa,
1984 wet season

e i - - e -

Typa of Weeds Level of infestations

- - e - a—— - s e

drondleaved weeds

Striga heruonthica (Del) Beuth ek
Veronica palamcnsils (Cass) Less *
Spernacoce ventiallate (L) *
Spermaccee ratellice (L) *
Portulaca Oleracea (Linn) *
Mitracanpus villosus "
Comnc lna benghalensis (L) *k

Grassy wecds

Panicun meximum (Jacq) *
Rottobollia conchinch‘mm (Lour) Clayton ki
Bottebollin exaltata (L) *h
Axonopus compressus (SW) P. bBeauv &
Brachiaxia deflexa (Schumacl) C.E.H ox Rolyns *
Bracharia lara (Fiz & De Not) Stapf. *
Cynodoun dactylon (L) Pers *
* * Low infestation

ok Moderate Infestation

*%#%  High infestation
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i) L.187: This is a iong seacon variety reaching a height of sbout
180cm. It is very robusg wirch exc:llent standability in the ficld
and large drooping leaves., 1t hzads about 126 days and maturcs at
160 days. The semi-compact and larpge head is bent into peduncle.
The sceds ere very hold, yellow and surrounded with straw-colour.d
glumes., It has been previously elassified as Striga resictanc
variecy.
il) SX 5912: It is = long saason seni~-dwarf improved loeal vericiy
reaching a height of about 26tem. It heads In about 130 daya ~nd
matures between 160 and 165 days., The head is compact and cllipcical
with bold yellow prains surrocundced with brown small glumes. The
high yields and the low sheddiiny of sceds at harves duz £n the
structure of thc head make this s preferred variety.
111) ICSV 1002: Thi: is ¢m: of the four varietics from ICRISAT.
It is 2 300d grain ylelder, scnd-'uvarf reachipe a heipht of aboul
130cm. Under moderate level of Strija infestation, it is vory
moderately resistant and tclceraunt under heavy Striga infestation,
The abality of ICSV 1002 te both produce high groin yleld and roesisty

tolerate Strigza hermonthico might have not been uncommeet.od with the

two parent stocks used in developing it. One of the parent szocks,
E.35-1, an Ethiopian varlety, is 2 pood grain yielder whilc thc
other parent stock Framida is » Striga resistant variety. Th. proio
are medium sized and creamy 1in colour. 1t is an early roturis -
variety.

iv) ICSV 1005: This is another variety developed by ICRISAT. Th
seeds are creany in colour and bold. It is also a sewmi-dwrzf

variety reaching a heipght of abcut 1i40cm, It 1s an early maturin

variety. It conbiones the ability of cvne of its parent stock Franid-
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which %s Stripa vesistant to tolerate low level of Striza Iafistation,
v) ICSV 1007: It is an early maturing varlety develcoped by ICRISAT.
it is a semi-dwarf reachins a height of about 150cm. The sceds arc
less bold., 1t combines two different resistrince mechanism of {¢s
parents. 14€ (mechandeanl barrviers) and Framida (low stirulant
production plus moderate levrls of root cell wall thickening). Ir
resists lodping it It heads at about 72 days.

vi) S.35: Thie is ICRISAT varicty developed in Samaru, Ni eria.
It is sead-dwaerf carly maturing varioty which exhibits grod degecoo
of 'reaistance te Stripa hermonthica combined with good grain yicid,

The secids are bold and creamy in cclour,

3.2.3 Planging and spacings

In the two trials, four seeds <7 Gorshum were sown at a depch of
3cn on the flat at 25cm and 75¢m intra-row and inter-row spning
restectively. The crop was later thinned to cne plant per stana
3 WAS, Sorghum was planted 1i. the hoerbiedde evaluation crial and
the first date of sowing, in sowing date x nitrogen x varicty <ro
on June 23, 19238, Sowin: of the s conl sowing date was dons 14

July, 198¢.

3.2.4 Treatments and expcrimental dosipgne

In the trial on evaluation of the offcct of sowing dates and (;i
nitrogen levels on the reaction of sorghm varieeies to Strign

hermenthica the treatwents wire laid cut in a split-split plot

ﬁ'NIQh\?\‘E\\ -'.“-.-““ - L

Jesipn with sowins dates, niireica levels and serghum vavrice”ics ~g
the wodin plot, sub=plot and cub-sub plot treatments respectively,
The gross and net plot sizes wer 4,.0m x 3,75m (15.0m3) and

4.00 x 0.75a (3.0m%) respectiv:ly. The main plot treatment congsc=-]
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of three levels of nitrogen (60, 90 and 120ks N/ha) and six
varieties of sorghum, namely, ICSV 1002, ICSV 1005, ICSV 1007,
L.167, §.35 and SK 5912,
The treataents of the tricl on lLierbicide evaluation for

Striga hermonthica control werc laid cut in a randomized complete

block design (RCBD). The gross and net plots sizes were 4,0n » 3.75n (
(15m®) aad (4.0m x 0.75m (3.0u®) respectively. In this trinl, cnly
sorghum variety SK 5912 was tested. There were eighteen Stripe
heromonthica control treatments consisting of throe pre-emerzence
herbicide treatment mixture of cither atrazine plus diflufenican =t
1.9 + 0,3kg a.i/ha, atrazine + diflucfenican at 1.0 + 0.4k;; a.i/ha,
atrazine + diflufenican at 1.0 + ). 4kg a.i/ha or atrazine plus
terbutrylazine at 1.25 + 1.25kg a.i/ha followed as post-enmergence
tmatnments viz hoc-weeding, 2,4~D plus diflucfenican at 1.5 + 0,3k~
a.1/ha, bromoxynil/MCPA at 2.0kg s.1/ha or bDromoxynil/MCPA plus
diflufenican at 1.0 + 0.3k a.i/ha.  All herbicide treatments wer

comparcd with two hoe-weedings and unweeded comtrols (Table 0).

3.3  Herbicide 4pplicaticn
Pre~energence herbicide treatments were applied one day after sowin, .
while pest-erargence treatments except 2,4-D plus diflufenican at
1.5 + 0,3kg a,i/ha were appiicd at twelve wecks after sowing, when

50% of the field was infasted. 2,4-D plus diflufenican at 1.5 + .3k

a.1/ha was applied 10 WAS when Striza symptomns were observed on o he erop

For seuneral weed control, atrazine plus terbuthylazine at 1,25 =
1.25k a.1/ha was also done a day after sowing in trial involvin; the
evaluation of the effect of sowing dates, nitrogen levels on the
reaction of sorphua varietics t: Striga hermonthica for penmural weod

control. This was later supplcmentod with one hoe~weedingn ac 5 WAS.
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Table 5: Herbicides treatments for the control of
Striga in sorghum

Code  Pre-emergcnce Rate Post-emergence Rate
herbicide kg 2.i/ha  herbicide kg a.i/ha
mixture mixture

T1 pifilufenican + Qe3+1.0 - -

atrazine

T2 Diflufenican + 0s3+1.0 fb,Diflufenican

atrazine +2,4"D* De3+1.5
'I‘3 Diflufenican + 0.3+1.0 fb.Dimethametryn+
atrazine Diflufenican 10403

T4 Diflufenican + 0e3+1.0 Hoe=wooding -

atrazine

T; Diflufepican + 0e3+1.0 fb, Bromoxynil/

atragzine MCFA 2.0
Tg Diflufenican + 0e3+1.0 fb. Bromoxynil/
atrazine MCPA +Diflufenican 1,0+0.3

T7 Diflufemrican + Qet1,0 - .-

atrazine

T8 Difluferrican + O.4+1,0 fb, Diflufenican 4

atrazine 2' 4“'D* 0-3""1.5

T9 Diflufenican + Oud+1.,0 fb.Dimethame tryno+

atrazine Diflufenican 1.0+0.3

T10 DiflufeRican + Oed+1,0 fb. Hoe-weeding -

atrazine

‘I‘11 Difiufenican +

atrazine Qed4+1.0 Bronoxynil/MCPA 1.0

T,, Diflufenican + 0ud+140 £b.Bronoxynil /MCPA

atrazine +Diflufenican 1.0+40,.3

T13 Atrazine + 1ei5¢1225 - -

terbuthylazine

T14 Atrazine + 1e2 31425 fb.Diflufenican + 0.3+1,5

terbuthylazine 2y 4 = D*
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Code  Pre-emergence Rate Post-emergence Rate
herbicide kg a.i/ha herbicide kg a.i/ha
mixture mizture

‘I‘15 Atrazine + 14254125 fb,Dimecthametryne

terbuthylazine +Diflufenican 104043

T16 Atrazine + 1.25+1.25 fb. Hoe-weeding -

terbuthyleazinag

T4y Atrazine + 1425¢1425 £b.Bronoxynil/MCPA 2.0

terbuthlazire

Tyg Atrazine+ 1425¢1425 fb, Bronoxynil/

terbuthlazine MCPaA+Diflufenican 1.040.3

T19 Unwecded - - -

'I'20 Hoe-weeded - — -

= = No herbicide ap iestion

* = followed by posi-emergence treantment at 10 weeks after

planting (74P).
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All herbicides were applied with Copper Pesgler knapsack sprayer in
about 240L/ha spray liquid volume at a pressurc of 2.1 ky/en? using

>

a deflector nozzle.

3.4 Crop Protection

Weeding cperations werc carried cut with hand-hoe according to the
treatments. The crop was sprayed against aphids at 10 WAS with
cypermethrin plus Aimcthrate at the rate of 0.25 + 1.0kg a.i/ha

using a formuloted nixture Shepa plus EC.

3.5 Dbacrvation and Data Collection

3.5.1 Meed weipht

In the herbicide evalu:tion study, weed samplos were taken from
0.75cw? quadrat per plot at 4, 6 and 12 WAS to acsess the effeceive-~
ness of the pre-emergence horbicide treatments on various ecateyorics
of weeds including S.hermonthica. The samples were cleansed free

of soll oven-driced at 70°C to constant weight and weighed for dry
natter determination,

3.5.2 Herbicide injuiy scerc

Herbicide ianjury sccre was deme 10 days after pro-cmergence herbiciie
treatment application and at one week after post-cmergence
treatment applicaticn representing 10 DAS, 11 ~nd 13 WAS respectively,
Scale of 0 to 5 was uscd where U represented no injury and 5 repre~

sented seriously injured plant.

3.5. a Strig:l ulut\‘rls-

Striga symptoms as represcnted by the number of scorched plants,
chlorotic plants and stunted plants »er 3m? were token at 10 and 12
WAS while the number of dead plants and perccentage of Striga infesto!
sorghum plant per 3 n? were taken at harvest in both tricls. Striza

score was also done in toth trial ot harvest using ~ acale of 0 to 5,
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where 0 represented no Striga infestation and 5 represented completely
Striga infested plots.

3.5.4 Striga counts

The number of emcrged Stripa shoots was counted per 3 m? at 12 and

16 WAS and at harvest in the herbleilde evaluation trial and at 10

and 12 WAS at harvest in the trial involving the evaluation of the
effect of sowing date, niltrogen level on the reaction of sorghum

varieties to Strizn hernmonthica.

3.5.5 Crop growth pareneters

Crop stand count - Crop stand count was caken st 10 RAS, 4 WAS and

at harvest in order to .ssess the effect of traatments on the crup
establishment.

Leaf area - All the fowmrth sorghum plants of the four cuter rows
were togped for leaf ~rea measurement, Leaf area pov plant was
calculated by measuring the length and multipiiei by width (at the
widest point of the leaf) and multiplied by 0,747 as dcesceribed by
Lrishmurthy et al. (1974), 1In all, four plants wore oeasured and
the averag. for oach plot was recorded at 4 and o WAS,

Crop heizht ~ Crop height measurement was done at 4 and 8 WAS and
at harvest. Every 10th plant of four outer rows were tagged for
height measuremcnt. Measurement of the crop heipght was by mersurin
from the ground level to the tip of the flag leaf of the erop. Four

crops were measurad and the average for each plot was recorded.

Crop dry matter production - Usins; systematic sumpling, plants were
removed from each plot oven dried at 70°C to 2 eonstant welght for
the deternmination »f dry matter production at 4 and 6 WAS. At
harvest the plants in each net plot were cut down 2nd gun-dried

before the weight was taken,
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Harvesting - Each variety was harvested at full naturity, aftcr
the development of Llack layer at the base of the kernels (Chiczy,
1981). The four carly maturing varicties, viz: ICSV 1002, ICSV
1005, ICSV 1007 nnd £.35 were harvested at 105 days after planting
in both sowing dates. The two late maturing varictics of SK5312 and
L.137 were harvestud at 154 days after planting in the first and
the sccond sowing drtes since both were photosensitive, Harvesting
of the herbicide evaluation trial. was also Zone at 154 days after
planting.

Harvesiing was Jdone by cutting the sorghum heads using sharp
knife. The weight of sorghun heads per net plot was taken before
threshing while the weight of the prain yicld and the weight of 100

secds were taken aftcr the heads were threshed and winnowed.

3.6 Data Analysis
All data collectod were subjected to analysis of variance 2nd the
treatment mesns conpared using Duncan's Muleiple Range Test (DMRT)

(Duncan, 1955). Cocfficlent of correlation (r) botween sorghun sTain

yield and other paramarers were also determine.
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CHAPTER 4

RESULTS

4.1 Reactions of Varistics of Sorghum to Strige hermonthica

The preliminary rcsults on the reactions of varifetics of sorghum to
S.hermonthica as reflected in sorghum vigour and number of S.hermon-
thica actachment te sorphum plant roots in the greem house are
presented in Tabl: 6,

VAricties of sorphun differed significantly ia crop vigour
score at 10 WAS in rvesponse to the attack of S.heruwonthica.
Variegice £.35 onld ICSV 1007 had the highest crop vigour while
SK 5912 had the lowest., L.187 alsc had comparable crop vigour seor:

to SK 5912 at 10 WAS,

Siginificunc lifferences were ovbserved between the six vardietdic.

seedlings attachad to the roots of sorghum at 11 WAS. Varilety
SK 5912 had the highest oumber of Striga attacament of 19.5 to the
roots per pot whilc ICSV 1007 had none,

4,2 Effects oi Sowing Date, Nitrogen Level and Variety
of Soighum on the Growth Farameturs f Sorjghum

The effects of sowlay Jate, nitrowen level and varicty of sorghum on
the growth parzuccers cf serghum viz: crop heijht, leaf area and dry

matter production of sorphum are shown in Tables 7 tu 14,

4.2.1 Crop height

Sowing date sigmificcutly affected crop hedight at horvest, while
varieties of sorpghum differed significantly in crop height at 4 an!
6 WAS (®ables,7 and 9).

At harvest sorghum pleonts sown on June 23 1903 wire taller

than those of the plants sown on July 14 1900 at havvest, Varicey
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Table 6 Reaction of varieties of sorghum fto 3triga hormonthica
in the green house, I,A.R/A.B.U., Zaria, February to Hay 1938,

Treatment Crop vigour 1 Striga count at 19 JAS

score at 10WAS x 3+

Variety

1SV 1002 3,75ab° 1450 1,40bc

1CSY1005 ' 3.38b 2.25 1.70be

ICSV1007 4.25ab 0400 1.00c

L. 187 2.88bo 3.75 1.82b

Se 35 4.388 2,25 1.67be

SK5912 2.25¢ 19.5 4.27a

SE (+) 0.28 0,53

1 Weeks aftor soving

2 Means followed by the same letter{s) within the same column
and treatmont sre not significantly diffcorent at %% lovel
of probability (DHR:I)e '
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Table 7 The effect of sowing date, nitrogen level and sorghum varisty in
crop haeizht, leaf area and dry maetter yield at lMokwa, 1988 wet scason,

Crop height (m} Leaf area(d.me) Crop dry watter production
Treatment at per plant at g/plant at {t/ha) at

478 6918 Harvest 4 WAS 8 *-’I;.‘;Sz 4 A3 8 WAS  Harvest

Sowing Date 1

23 June 0.43 1«13  1.7Ca 4.67 Ffa.d2a  1.21 21,77 T.48

g2 (+) 0.02 0,05 0,03 0.32  1.07 0.16 4,04 0.69
. NS ns ¥ N3 i N3 N3 NS

NitrOgén {(kg/ha) (N)

60 : 0439 1.06 1.42 4.20 32.16b 1.05 22,34 5.92
90 : 0,45 1.00  1.54 4442 364132  0.95 19.50 6.25
120 _ 0440 1,03 1.62 3.86 30,926 0.86 21,21  7.01
SE (+) . D01 0,04 0.08 0.15  0.98  €.88 1,27  0,%
L ¥3 NS ¥S NS * NS NS N3
Varictyv(v)
1C3VI002 Ooh28 14178 1435 4,06 38,882 1,07 20.74 6.35b
I3V 1005 0.428 14030k 1.48 4,82 27.09b 0,82 21.50 4.77¢
17371007 0.35b  1.0%b 1.40 Ba56 29,840 t.14  24.60 9.37be
L. 187 0.42a  0.99b 1,59 4.01 37.63a  0.97 15.54 8.%0a
S. 35 Oudta 1.122 1,50 4,05 28.08b 0,85 21.04 4.500
8K5912 0.458  1.03b  1.64 4ed46 36,928  0.87 22,70 9.09a
S8 (+) 0,02 0,03 0,06 0.43 1.81 0.10 2,27 0.44
* *3 s b % Ng N3 #
Intoractions
SxN ¥ N3 NS ** NS NS NS NS
SxV ¥ ¥s *4 NS o+ * NS it
MoxV NS us NS ¥s o * NS ¥
Sz NxYVY Ng N3 N5 s i ¥ NS s

N3 HNot significant
»/ux gignificant at F/1% levels of probability

1 Means follewed by the same letter{s) within the same colwmn gnd treatmont
are not significantly different &t 5% level of probebility {DMRT).

2 Veeks after sowing
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ICSV 1007 had shortcr sorghum plants than all the other five varicties
at 4 WAS, while only plants of ICSV 1002 and S5.35 were taller than
those of other varictfes at 6 WAS (Talle 7).

The interaction of sowing date and nitros:n on crop heipght was
significant at 4 WAS (Table 8), while that of sowing date and
variety was significant at harvest (Table ¥), Plants of sorghum
sown on 23 Junc 1930 and given 120 kgN/ha were taller than these of
the crops sown on 14 July 1908 given the saae rate of nitrogen.
However at 4 WAS, ceop sown on 14 July 1988 had taller plants than thos.
sown on 23 June 1930 where 60kzgN/ha was applicd at 4 WAS. Irrespectiv.
of sowing dates, variaties ICSV 1005 and ICSV 1002 did not differ
significantly in leijgar at harvest, while the other five varieties
had shorter plants when sown on 14 July 1955, couparad with the carlier
sowing on 23 Junc 1940, Varictios of SK 5912 and L.107 were sipnifi-
cantly taller than the others were sown on June 23. while ICSV 1002

plants were tallest in July sown crop.

4.,2,2 Leaf Aren
Sowing date, nitrogen level and variety significantly affectad leaf
area of sorghum plants at J WAS (Table 7).

Sorghum plants sown on 23 June 1920 had higher lecaf area per
plant at 80 WAS than those of plants sown on 14 July 1993, All sorghunm
plants that reccived 90kgN/ha gave higher leaf area per plants at
8WAS than those plants that received 60kg N/ha., Varictics ICSV 1772
SK 5912 and L.107 had identiecal but higher leaf arca per plant at *
WAS than the three other varieties.

The interaction of sowing date and nitropgen was significant at
4 WAS (Table 10), while that oé sowing date and voariety and sccon!

order interaction of nitrogen sowing and date =nd variety were
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Table 8 Interaction of sowing date and nitrogen on crop
height at Mokwa, 1983 wot 2enson.

. Crop plant hoight(m)/sorghum plant ot 4 Hn51

Hitrogen(kg/na Y (N) 23 June 14 July
60 0,376 (a) 0v41ab(2)
90 Cedbab (a) Os44ab(a)
120 ' e.47a(a) 0.34b(b)

53 (t) foer comparison between sowing dates and nitrogen levels 0.02

573 (t) for comparison between sowing dates for s nitrogen level = 0.06

[

Ta2le 9 The interaction of sowing datc and sorghum variety
on crov height at Mokwa, 1988 wet secason.

groy plant height (m) at harvest

Sorghum variety 23 June 14 July

16SV1002 1.58¢(2) 1.53d(a

IC3V1005 1.54cha) 1.41ela

1C3V1007 1.49de{ a) 1301 (b

L. 187 1.93b(a 1.24F( b

Ss 35 1e58c{a Tedtelb

SK5992 : 2+06a{ a 16238 (b

S5 (t) for comparison between sowinsg dates and varietics = (.83
5& (t) for comparison between sowing dates for a veriety = 0.08

1 VWeeks after sowing

2 Hoans followed by the same lettor(s) within nitrogen lovel
sowing date, varicty and interaction mesns srz not
significently different at % level of probability (DMRT).
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S8ignificant at £ WAS (Tables 11 and 12). Althosugh leaf area
increased non-glgnificantly as nitrogen level iuncrcascs with 23 June
sowing, significantly lower value was obtained with 120kgN/ha =
compared with lower rates in the 14 July sown crop. Leaf arca with
all rates of nitrogen in the 14 July sown crop were significantly
lower than that of &3 June sown crop given 120kpN/ha. At 8 WAS

when sorghum varictics were sown on 23 June, varicties ICSV 1002

and L.157 had higher leaf area per plant than the other four
varieties where ns when sowing was delayed until 14 July 19608 varie-
ties SK 5912 had higher lecaf area per plant than the others exce.t
L.1%7 (Table 11). Except for varictics ICSV 1007 and L.187 which
had lewer leaf area per plant at 8WAS, all othor varleties had hishicr
leaf area per plant at 90kgN/ha than at either 60 or 120kgN/ha.
Varieties ICSV 1705 anl 3,35 had lower lcaf arca per plant at 60kgN/
ha than at either -0 ¢p 120kgN/ha. Also varicty ICSV 1007 had
lower leaf area per plent at 390kgN/ha than at 6Uk»N/ha at 0 WAS
(Table 12). The highest leaf arca was obtained with SK 5912 glven
90ksN/ha, ICSV 1002 given the same rate of nitroeen and L.167 gilvea

120kgN/ha were howzver comparable,

4,2.3 Crop dry macter production

Varietics of sorghum differed significantly in dry wtier production
at harvest. Varieties L.187 and Sk 5912 had the highest dry natter
production at harvest, while varieties ICSV 10G5 and S.35 pave <iho
lowest dry matter production (Table 7).
The interaction of sowlng date and vardety =8 well as that of
nitrogen and variety were significant on dry matter production ac
4 WAS (Table 13, 14). With ecarly sowing, crop dry matter produc:. o

of varieties ICSV 1002 and ICSV 1007 were comparahle but hi_her th_oo
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Table 1C Interaction between sowins date and nitrogen on leaf
area per plant at Mokwa, 1988 wet season.

Leaf aren (dmz)/sorghmn pilant at 4 W:‘.S1

Nitrogen(kg/ha)(N) 23 June 14 July
60 4.30&b2(n) 4.10b(2)
90 44,75ab{a) 4409b(a)
120 &,QOagaz 2.?6c§a)

SE (t) for comparison between sowing dates and nitrogen level = 0,22
sSe (i) for comparison betwoen sowing dates for a nitrogen level = 1,05

- — - - -

Table 11 Interaction of sowing dotc and varicty on leaf area per
plant at Mokwn, 1988 wet season,

Leaf arce (dm?)/sorghum plant at 8 Was’

Sorghum vuricty 23 June 14 July
1CSV 1002 48.64:12(::) 29.13c(b)
ICSV 1005 32.13be(a) 22,05¢(b)
ICSV 1007 32,51%c(a) 27.18c{a)
L. 187 45.57a(a) 29.63(be(b)
S. 35 28,69¢( ) 27.48¢(a)
SK 5912 36,99b(a) 36.84b(a)

W

SB (+) for comparison between sowing drtes for n varioty = 2,58
SE (+) for comparison between sowing dotos for a varioty = 2.5

1 HWeeks of ter sowing

2 Means followed by the some letter(s) within nitrogen level sowing
date, variety and intcraction means sre not significantly
different ot 5% level of probability (DHRT).
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Teble 12 Interaction between nitrogen and sorghum variety on
Leaf area/plant ot Molwa, 1988 wet season.

Leaf arca (dm2)/sorghum plant at 8 WAS1

Kg N/ha
Sorghun variety 60 a0 120
IC3V1002 39,42be(b) 44,62ab{a) 32.640de(c)
1C3VI005 20.82f (1) 38.80bc(a) 29.64¢~f(a)
1CsV1007 38,821 {a) 23,24 (1) 27.00def(b)
L, 187 39.32be(a) 33, 78cde(b) 39,88abe(a)
9. 35 20,70f(¢) 37.16bcd(a) 26.40ef(b)
SK 5912 34.58b-c(b)  49.20a(a) 19.98c-f(c)
SN (i) for cowparison betwecen nitrogn levels for = veriety = 0.76
33 (t) for comparison between nitrogen lnvels and varieties = 3,13

L ke M e -

Table 13 Interaction between sowing date ond sorghum variety on crop
dry matter production at Mokwn 1988, wet season.

Crop dry matter production (g/plant) at 4 Vis

Sorghum variety 23 June 14 July
I0SV1002 1,568%(a) 0.57¢(b)
I1CSV1005 0.86b(a) 0.78be(a)
I0sV1007 1.58a(a) 0.69be(b)}
L. 187 1.24ab(a) 0.70bclb)
Se 35 1.08b(a) 0.62¢(a)
SK 5912 0.93bc(a) Ce82bela)

S (i) for comprrison between sowing date for a varicty = 0,20

SB (i) for comparison betwnen sowins dates and varicties = 8,14

s - ey

1 Weeks after sowing

2 Moons followed by the some leticr(s) within nitrogen level, Sowing
date sorghum variety and interuction merms are not significantly
different at 5% level ef probebility (IMRT),

i
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those of tne othcr varicties and those of all varicties sown latc
in July at 4 WAS (Tabtle 13)., Higher crop dry matter production was
obtaincd with L.187 and ICSV 1007 given 60kgN/ha; ICSV 1002, ICSV
1007 and SE 5912 giver 90kgN/ha and ICSV 1005 given 120kgN/ha than
other varieties af the same rate respectively. Except for variety
L.157 which had higher dry matter production at 60kgN/ha than at
90 or 120kgN/ha at 4 WAS, ncone of the varietics was significantly
affected by difforent rates of nitrogen (Pable 14).

4.3 Effect of gowing date, nitrogen level and variety on
striga syuptons and score percentapc of striga infested

sorghun plant and striga count
The effect of souing date nitrogen level and variety on Strija

synptoms viz: chlorotic plantg, scorched plants and perecentage of

strigza infested plants arc presented in Tables 15 to 20,

4.3.1 Chlorotic plents
Sowing dat: and variety significantly affectcd the number of chlorotic
plants at 12 WAS (Tablcs 15 & 16). Plants of sorghum sowa in 23
June 1980 had highcr number of chlorotic plantz than those of ploars
sown on 14 July 1%8%. Varietjes L.107 and Sk 5912 had lower numbor
of chlorotic plants chan the other four variggics at 12 VAS.

The interaction of sowing date and varicty was significant at
12 was. Except for yarfeties L.137 and SK 5912 which were not
significantly affcctad »y the differences in sowing date, other fuur
varieties hdd lower number of chlogotic plants 2& July sowin: thes ..

Jurnie sown (Table 1€),

4.,3.2 Scorched plants

Varieties of sor:hum simaificantly differed 1n the number of scorche’

plants at 12 WAS (Tibles 15, 16). Varieties L.187 and SK 5912 ha!!
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Table 14 Interaction betwcen nitrogen and sorghum variety on crop
dry matter production ot Mokwa 1988 wot senson,

Crop dry matier production(g/plant) at 4 WAS 1

Xe N/ha

Sorghum variety 6C 90 120

10571002 0.995%(a)  1.34ab(a) 0.87b(a)
1C3V1005 0.78b(2) 0.6%b(a) 1,05ab(a)
1CSV1007 1.28ab(a) 1+25ab(a) 0.9%b( 2)

L. 187 1.44a(a) 0.8Ch(b) 0.86b(b)

Se 35 0.96b(n) 0484(a) 0.75b(a)

SK 5912 0,89b(n) 1,06ab(a) 0.67b(a)

SE (:) for compnrison betwcen nitrogen levels for a veriety = Cl.18
Se (t) for comparison botw cn nitrogen lovels and voarietics = 0,18

1 Wececks after sowing

2 Means followed by the 8 mo lettor(s) within nitrogen lavel
variety =nd intoraction mean arc not significauntly differont
at 5 lovel of probability (DiRT).
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lower number of sec~rched plants at 12 WAS.

The internccion of sowin:: date and variity wnhs significant
at 12 WAS., Except for varieties L.147 and 511 5912 which were not
significantly affecte! by differences in sowin; dat<, 211 other
four varieties hud hisher number of scorched plant when the crop

were sown on 23 June, than sowinyg on 14 July, 1900 (Table 17).

4.3.3 Stripa score
Varicties of sorghun differed sipnificantly in Strij~ score at
harvest. Varicty ICSV 1707 had a lower Strizs scor: than the ocher
five varieties. fm; the other varietiecs only 5.35 had comparabl.
score to ICSV 1007 (Tahle 15).
The interacticn of sowing date and varlety was significant’

on Striga score at harvest. Variety ICSV 1007 consistently had
lower Strija score at both sowing dates. The varicty and ICSV

1002 had singificauntly lower 5Stripa scorc compared with the maximun
with ICSV 1002 in th< carly sown crop while oich 5,35 wo? ICSV 105
it resulted in lower score than the maximum »f ICSV 1092 in the late sow
sowing. In the late scwn crop, varieties ICSV 1302 and SK 5912
had comparable 5trige score to variety L.14G7 but higher than the
onther thrce vari.cti s. While early sowlng resulced 3in sipnfficantly
lower Striga scorc in varieties ICSV 1002 and SK 5912, it led to

increased Striga score in variety ICSV 1005 (Table 10),

5.3.4 Striga count

Varieties of scx hum Jiffered significantly In Strija count at
harvest. Only voricty ICSV 1007 had sinpificantly lower Striga
count than varieti-s SK 5912 and L.137. No sonificant differences
were observed bLetwecn the other five varietics. Varieties ICSV

1002, ICSV 1005 and 5,35 were alsc comparable to ESV 1007 in Stri, o
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Table 15 The cffoets of sowing dotes, nitrogen levels and sorghum
varictics on Striga symptoms and score, and percentage of
A infested plants in sorghum at Mokwa, 1958 wet season.

Trentments Chlerotic  Scorched Striga % Striga infested
plants at  plonts gcore sorghum plant
12 wng!? ot 12 WAS at harvest at harvest
Sowing date!s)
23 June 28,5207 12,44 2,66 22,76
14 Juy 21.9%h 5+04 2,60 22.42
SB (+) 0.37 1.66 0.72 715
i NS NS NS

Nitrsgen (keg/ha) (V)

60 24,67 9439 2462 21.10
90 25436 8.58 2,66 24.10
120 25.64 B. 25 2450 19.57
S8 (+) 0.91 0.48 0,18 443

Variety (V)

ISV 1002 31433a 104398 2.88a 22.70ab

ICsV 1005 29,390 10.49a 2,18a 23.60ab

105V 1007 304440 11.330 1.34b 10.83b

L. 187 14.78b 5.06h 2.88a 22.57ab

S. 35 | 30.33a 104332 2.34ab 18,66ab

8K 5912 15,06b 4.89b 3.34a 31,17a

8E (+) 1437 0.98 0436 4470
*® Hw % *

Interactions

SxN | N3 Ng NS NS

Sxv ' * i * NS

NxV N3 N9 N3 N3

SxNxV N3 Ny NS ¥3

1 Heeks of tor sowing

2 lieans follewed by the srme letcer(s) within the seme colwnmn and
treatient are not significantly differont at % level of
probability (IMRT).

*/#% Sigmificant at F level and 15 level of probability

NS UNot significont,
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Table 16 Interaction of sowing date and sorghum verieiy on
number of chlorotic ploanta at Nokwa, 1988 wet season,

Number of chlorotie plant at 12 ‘.I.'LS‘l

Sorghun variety 23 June 14 July

1CSV1002 36.11a%(a) 26,56b(b)
ICSV{005 344.11a(a) 24.44b())
ICSV1007 34, 442(a) 26,442(b)
Le 187 1543300(a) 14.22¢(a)
S. 35 35.562(a) 25.11b(b)
SK 5912 . 15,@0{&! 14.56¢c(a

S3 (‘.!'.) for comparison betwecn sowing dates for a veriety = 1.88
32 (t) for comparison between sowing detes and variotics

{ Weeks after sowing

2 Means followed by the sane letter(s) within
date, varicty and interaction mcan are not significantly sowing
different at % lovel of probability (DMRT).
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Table 17 Interaction of sowing date and variety on the number
of scorched planta at Mokwa 1988, wot scason,.

Nunber of scorched plants at 12 WiST

Sorghun varicty 23 June 14 Jyuly +

I0SV1002 16022(2)2 4.56(b)

1CSV1005 16.11(a) 4+78(b)

1CSV1007 15.78( ) 6.89(Db)

L. 187 5489( 29 4422(a)

Se 35 14489(a) 5.78(1b)

514 5912 5.78(02 &l@‘ﬂz

38 (i) for conparison betwoon sowing dates and varieties = 1.38
S8 (t) for comparison betwecn sowiny dates for a varicty = 2,09

Table 18 Interaction of sowing dnte ond sorghum varicty on
Striga score at Mokwa 1988 wet scason,

Striga score at hervest

Sorghun varioty 2% June 14 July Moan(+) 0.36

10SV1002 2.,22b(b) 3,56a(a) 2.88a

1CSV1005 3.56a(2) 2,00b(b) 2.78a

1CSV1007 1.56b(a) 1.c0b(g) 1.34b

L, 187 2,88ab( =) 2.88ab(a) 2.88a

S« 35 2.442b(n) 2.22hta) 243420

SK 5912 2.88ab( b 3. 184 a! 3. 348
2.5C 2,60

Meen (+) C.72

SB (1) for conmparison b twecen sowing dates varieties = 0.52

SB (t) for comparison betwocn sowing dates for a varioty=0.43

1 Weeks eftor sowing

2 Means follow d by tho sne lotter(s) within a varicty, sowing
date & internction means arc not significently differ:nt at e
level of probability (DIRT).
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counts Striga count with varileties ICSVIC07 and 3.35 were lower by
85.40 and 57. 1% regpectively comparcd with maximwa obtained with
gK5912 at harvest (Table,19).

: The interaction of sowing date and nitrogen was significant
on Striga covnt at harvest, With early sowing, Striga count was
gignifieantly higher with 90ng/ha compared with the other rates,
whilo with late sowing, the highest count was obtained with
120kgl/ha (Table, 20).

4+3+5 Percentage of Striga infested - sorshum plants

Varietics of sorghum difered significantly in the percentags
of Strige infested gorghum plent at harvest. Only variety IC3VI007
hed lower percontage of Jtriga infested sorghum plants than variety
5K5912, Therc wes no significant diffcrences betw.en the other
five varioties {Table, 15).

4,4 Bffccts of sowing date nitrogen level and

i e . Yeriety of gorghum on gorghum yield at harvest

The effucts of sowing date, nitrogen and varicty of
sorghum are'preaented in Tebles 21 to 24.
4e441 Hend weipght

Sowing date and varicty of sorghum significantly affoected
gorghum head weight, Sorghum plant sown on 23 June 1988 produced
higher head weight than those sown on 14 July, 1980. Variety
IC3V1002 had the highest hesd weight while varieties L.187 and
3K5912 both had the lowest head weight{Table, 21). 3.35 was next
to IT5V1002 in head weight.

The interazction of sowing date and variety wes significant on
head weight. Vhile voriety ICgViI00N2 had the highest head weight
et 23 June 1988 sowing variety 3.35 had the highest head weight

at 14 July 1988 sowing (Tabla, 22).



53

Table 19 The effecet of sowing dote, nitrogon level and sorghwa
varicty on Striga count, lMokwa, 1988 wet soasoml.

Strign count at

S5 1o ws! 12448 Harvest
Trontrient
Sowing dote(s)
23 June 0«37 4.33 3,28
14 July 0.06 2,09 v,20
S% (4} | 0a17 2,13 3497
Nitrogen fkg/ha)(ﬁ)

60 0.33 3,83 7433

90 Cold 3442 10.53

120 | 0.19 2.39 9.86
sn (+) 0.71 0479 0.98
Variaty (V
ICSV1002 | 0.33 2.56 9,44ab°
ICsSV1005 0.28 4.89 9,.,72ab
IC3V1007 0400 .50 2.28b
L. 187 022 4,06 11.61a
Se 35 0.17 3.00 6.728b
SK 5912 0e28 4,28 154672
SE () 0.16 1.90 312

' NS NS *

Intoractions
SxN NS Ng *
Sxv NS NS NS
NxV NS NS NS
SxNxV NS N3 NS

Weels eft:r sowing

2 Means followed by the sana letter(s) within the s=ne colunn
and trentment are not significantly diffor:nt at 5% level of
probability (DMRT).

*/%%  significant at 5% / 1% level of probability.
NS not significant,
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Table 20 Interaction of sowing date znd nitrogen on shoot
Lo count of Strigs heronthiga at Mokwa 1988 wet scasons

t

: f Shoot count of Striga hemonthica at

harvest,
Nitrogen (kg/ha)(N) 23 June 14 July
_-ﬁO- 7-56b1(3) Te11b{2)
%0 13.440(a) 7:615(2)
120 683b{a) 12,89a{ &)
SB (t) for comparison between sowing dates and nitrogen levels = 1.38
SB (t) for comparison betuscn sowing dates for a variety = 10.11

—

1 Mcans followed by the sane lottor(s) within the same colwin are
. not significantly difforant at 3° level of probgbility (IMRT).

T
b

i .|i
i

]
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4s442 Grain yield

Sowing date, nitrogen and veriety of sorghum
significantly aifected sorghun grain yield. Greoin yicld
of sorghum sown on Junc 2% w:s 68,1% highor than the July
80WN Crops

Increasing the nitrogen lovel fron 60kgN/ha to
90kgl/ha significantly incresscd the grain yicld by 21.7%
while further incresse to 120kgN/ha did not cause any
significant increase compared with 90kgl/ha. Varicty Se35
produced the hiszhest srain yicld which was 75.12% and
76.5%" higher than those of SK 5912 and L.187, respectively.
Yields of other varicties followed the order ICSV 1002e

ICSV 1005 g ICSV 1007 » 3K 5912 » L.187.

The interrctions of sowing date and varicty, nitrogen

and varicty and that of sccond ordsr intcraction betwcen %%g
sowing date, nitrogen and vari:ty of sorghun were ?%%
significant, Irresvective of sowiny dnte variety S.35 ?Fu..;r‘r‘?
had the highest srain yield (Tablo, 23). Grain yield of late g';;,
gown S.35 wns conparablc to carly sown ICSV 1007« g
Varietics IC3V 1007 and 3,35 gove hisgher grain yicld at ::'-:;
90kgN/ha than when eith.r 60kgl/ha or 120kgN/ha was Ej

applied, Highest grain yield was produced by variety

&K 5912 also at 90kgN/ha, Vericties ICSV1002 and S35
consistently had highest froin yield irrespcctive of the
level of nitrogen. At 60kzil/ha, hichest yicld was
obteined with I63V 1002 and S.35 while at 90 and 120kgN/ha

8.35 produced highest yield (pable, 24).
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404-3 'ﬂ'ei_@t of 1000 300’(13

_ t.’iarly sown sorghun produced bigger grains than the L
late ‘sown crops sorghun diffcred significantly in grain gizo,
Varietiocs, L.187, S.35, and SK 5912 had higher grain size
than the other threc verictios. Neither the effcct of eowing
datc nor nitrogoen significantly affectod the grain size in
the trial (Table; 21)s

4e54C Corrolations

Grain yicld was positively corrclated with leaf area

per plant at 8 V.3 (r = 0.22%), crop height at harvest
(r=0.2%*), nunber of chlorotic ;lants at 12 Wis (r= 0,50%),
nunber of scorched plants at 12 Ui3 (r = 0.45%*%), nuabor of
scorched plents at 12 7.5 (r = 0.45%#) weight of 1000 seeds
(r = C,28%*), and hesd wei ht (r = 0,28%+), Noagative
corrleoation was also obsorv:od boetw on grain yield and Striga
count at harvest (r=0.28w), Forcentase of Striga - infosted
sorzhun plant was negatibely correlatced with crop height at
harvest (r = C.2%*) but wes positively corrclat:zd with
Striga count at 12 1.S (r = 0.524#) at harvest (r = 0,73#*)

and Striga scorc at harvest (r = 0.73%=),

4.6 Bff-cts of Striga control treztnents on
wead dry naticr production, Striga score

apdl count
The effect of herbicide trontnonts on weed drynattor

production, Striga score and Striga count are presentod in

Table 25.
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Table 21 Rffaset cf sowing dnt , nitrogen and sorghun variety on
sorghun yicld at lokwa, 1988 wet season,

Treatments Head we Grain yield Weizht of 1000
(kg/ha (1;/ha;§1 seeds (g)
Sowing dato!a!
23 June 3,50a 1,694 27,65
14 July 1423b 0453b 23.88
SE (+) 011 0405 0,98
- * NS
Nitrozen (kg/ha)(N)
60 2.06 e.87b 25.95
90 2.36 1232 24,91
120 2.63 1.20a 26.45
38 (+) 0,05 0,02 0.85
R - N3
Variety (V!
ICc3v1002 3.760 1.53b 21.04Db
ICSV1005 2.16¢ 1+10c 20.81b
1CSV1007 2.23¢c C.83d 20,220
L. 187 1.57d 0.50¢ 31.102
S« 35 3.33b 24130 31.61a
SK 5912 1.40d O0.53%e 29.830
5% (+) 0,06 0,03 1434
% . * %
Interaction
SxN NS NS NS
SxV * * % N3
NxV NS * NS
SxNxV NS ** NS

——

—— e —

1 Means followed by th. sone lcta.er(s) within the sone celunn and
treatnent are not significently differcent nt % level of

probability (IHMRT),

#/#% Signific-nt at %/t lovel of probability,

NS not significant
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Table 22 Ipteraction of sowing date and sorghun variety on sorghun

head weight at Mokwa 1988 wet geason.

Sorghun head weight {(t/ha)

Sorghum variety 23 June ' 14 J17
TCSV1002 6,03 (a) 1,502 (b)
I03V4005 3:26c(a) 1.07g(p)
I0SV1007 5,230 a) 1,27¢¢(b)
Le 187 2.13d(a) 1.00g(b)
S, 35 4e20b(a) 1483e(b)
gK5912 24 18de{a) 0.67n(b)

SE(:) for comparison between sowing dates and varietles

3E (j-__} for comparison betwsen sowing dates for a variety = O.14

Teble 23 Tuderaction of sowing dnte and sorghum variety on sorghum

grain yield at Mokwa, 1588 wet seeson.

Sorghun vrariaty

Sorghun Grain yield (t/ha)

-

23 June 14 July
105V1002 2,506 (&) 0.57a(b)
ICSV1005 1.70c (a) 0.53g(b)
1C3V1007 1.23 (=) 0.43zh(b)
L, 187 0,73t (a) 0, 27h{b)
S, 35 2.93a(a) 1.374(b)
SK 5912 0490e(a) 0.17h(b)

S5 (t? for comparison between gowing dates for & variety = 0.07

82 (+) for couparison batwean sovrindgﬂge%arietiea.

1 Mean followed by the sane letter(s) within variety, sowing date
and interaction means’ are not significantly different at F: level

of probability (IMRT)



Table 24: Interaction of nitrogen znd sorghum variety on sorghum
grain yicld at Mokwo 1988 wet.soason. .
Sorghun Grain yield (t/ha)
kg N/na
Sorghun variaty 60 90 120
10SV 1002 1.4Tcd(a) 1.56c(a) 1.54¢(a)
I0SVY 1005 0.72zh(b)  1.220f{n) 1.32dcf(a)
ICSV 1007 0.54hij{e) 1.17f({a)  0.792(d)
L.187 0.5Thij(a) 0.423(a)  0.57hij{an)
S. 35 1.39cdo(c) 2.69a(2)  2.35b(b)
SK 5912 0.5013(a) 0.403(a)  0.68gh(a)

S8 (i) for comparison botwson nitrogen lcovols and varistios =0.06

SE (t) for cormparison botween nitrogen lovels for a varicty 0.06

1 Hoana followod by tho srnc lotter(s) within nitrogen levol,

sorghun variety and inteoraction neons arc not significontly
difforcent at 9% lovel of probobility (IMRT).
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Table 25 Correlations between sorghum grain yield and various parameters in the effect of sowing datee, nitrogen levela and
eorghum varieties at Mokwa 1988 wet season.

3 2 3 ‘ 5 .6 7 8 9 10 1 12 13 "

3 o.29%x - =
. .ﬂ - OOWQ'* OG_.—W.'.' L .

3 .02 .07 -0,20¢% - .

4 0.12 ., 0,03 -0,06 0.70%% - _

9 | 0.12 0.06 0.06 -0,10 =0.02

6o @.26% 0,14 -0.15 0.10 0.12 0,30%*

a1..°0,046 -0.10 —0.11 . 0,07 0.18 0.0  0.03 V% e

€ 0,03 -0.26" -0,03 0,12 -0.07 0,01 =0,02  0.59%* .

‘9" 0.04 -0.21* -0,06 -0,08 -0.03 0.03  0.01  0.65%%  0.92%% .

40 0.0 -0.23* -0.07 -0.0] -0.03 0.01 0.03  0,52%%  0,73%% 0,73%

14 7 C37%* 0.32%%  0.2T** 0,50%*%  0,,7%* -0,23% -0,03 ~0.09 0.15% -0,15  -0.13

12 - C.22* 0.23*  0.09 0.50%%  Q,LS** -0,11  =0.02 -0,06 -0.20¢ -0,12  -0.10 0.86% -,

15 ~0.18  0.32 -0.41  -0.26% -0,13° 0.06 =0.19% -0.02 0.1 -0.68 =0,12 0.14 0,28 |
14 -0.02 -0,11 -0,12 0.20%* 0,31%* 0,18 O.24* =0,01 0.00 0.2 =0,03 -0,07 =0.07 -0.09

*3ignificant at 5% level of probability (r=0.19)
**Significant at 1% level of probability (r=0.25)

10 % Siriga infested sorghum plants at harvest

Crecp height at harvest 1y dead weight Mgﬁw

Dry matter yield at harvest 12 Grain yield (t/pa

Chlcretic plant at 12 WAS {¥ Weight of 1000 seeds

Scorched plant at 12 WAS 14 Cop dry matter (t/ba) at € WAP

1
2
5
4
5 @rop height at L WAS
6 C.op height at € WAS ) _
1 Striga contpel at 12 WAS :
8 ' Striga cocunt at harvest
-9 Striga scors at harvest
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4.6.1 Yeed dry nattor production

The effect of Striza control treatiients in sorghum
differs gignificantly on wced dry nmatter production at 4,6 and
12 Wis (Pable, 26). Thore was no significent diifer nces ariong
all tho pre-cnorgence treaticnts at 4 WaS, AT 6 WAS and 12 WiS
the premanergence horbicide treationts and hoe-weeding caused
gisnificantly lower wead dry natter production than the

unweeded control,

4.6.2 8triga gcore end count

Herbicide tresiments hnd significant offect on 3triga
eount at 16W.3 and at hervest but net on Siriga score
(Table, 26)s At 16 Wa3, plot thet with pre-emergunce a plication
of diflufencion plus atrazine C.4 + 1.0 kg a.i/ha followed
by post~onergence appliention of bromoxynil/KCPA nizture
plus diflufendean the rato of 1.G0 + 0.30kg a.i/ha had the
lenst Ztrigs count but corperable to diflufenicon plug atrazine
at 0.30 + 1.0 kg a.i/he followod by post~enersence
applicktion of bronoxgnilfiCR st 2.0kz a.if/ha, pro~energence

applicrtion of difluenican plus atrezine at the rate of

0440 + 1.00kg a.i/ha hnd unwoeded contrel. At 16 ¥iS and harvest
the hish.st nunber of cnerzed Jtrige plants was observoed on

the plots that roceivod pro~eners nce spplication of

difluferican plus atrazine ot the rate of 0.40 + 1.00 kg

2.3i/ha followed by a hoc woedin: both at 16 WAS and ot

harves$. Supploientary hoo weoding rosvltoed in highor nuabor

of criersed 3trigs plants when it followed pre~encrgance
applicntion of diflueniesrn plus atranzine eithor at the rate

of 0,30 + 1.00 or 0.40 + 1.00 k., a.i/ha (Table, 26).

1

|
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4.7.0 Bffect of herbicide tronta.nts in sorghun on
herbicide injury sconc, stand count and
percentaze of 3triga -~ infestod sorghun plants

The effects of Stri;n control treatncent in sorghun on
h rbicile injury score, stond count and percentage of Strige

infost .d sorghun plants arc proscnted in Table 27.

4741 Herbicide injury scorc

The effect of herbicide treczthents on sorghum differed
simnificantly at 10 DAS, 11 WAS and at 13 W.S. Plots troated
with pre-energence @iflucencian plus atrzine at the rate
of 0.3+ 1.0 end 0.4 + 1.0 kz a.i/ha cxhibited sone varying
degr-cs of phytotoxiecity at 10 D'S. Thore w 8 no
phytotoxicity of "=cts on plots truanted with pre-energence
etrazine plus torbuthylszinc at 1,25 + 1425 ki a.i/ha at
11 W4S or =t 13 WAS, a week after post-encrgonce treatnunts,
All the plots thrt roceived @iflufenican as part of their
nixture z2lso exhibitod sonc blenching on thoeir lower leaves

a weok of ter post-oncrgence treatient (Table, 27).

4.T¢2 3tand count
The offect of herbicide trentnonks, did not differ significantly

on sorghuz strnd count ot hervest (Table, 21).

4.7.3 _Porcentage of Striga-infested sorghun plants

The effict of horbicide treatieonts vas significant on
the percentage of Striga-infosted sorghun plant at harvest,
Pre-gnorgence appliertion of diflufenicson plus atrazine nt the
ratc of 0.40 4 1.00 kz n.i/he rosulted th the lowest
porcentrge of Striga-infested plant at harvest. Supplenentory
hoe~wecding resulted in the highost nunber of Striga-infosted
plant at harvest when it followe! nXl the pre-encrgenco

trentnentg (Table, 29%).
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Table 26 Effects of herbicide treatments in sorghum on weed dry matter producticn maﬂ»mm score and count at Mokwa, 1988 wet

BedBson,
Pre-emergence Rate Pest-emergence Hate Weed dry matter producticn Stri
herbicide mixtures kg a.i/ha  herbicide mixtures kg s.i/ha at Soore at  SiTim count at
LWAS  €WAS 12 WAS  harvest 12 WAS' 16 WAS  Harvest
Difinfenipant Atramine 0,30¢1,00 -~ - 2.27c3 1L.72t  $5.49b 2,00 1.33 5.008-d2 B, 00bo
M e e 0.30+1.00 fb Diflufenican+2,4=D 0.30+1,50 1.57c 11,376 76.52b 1.67 0.00 2.67cd  10,33tkc
oM . _030+41,00 fDb Dimethametryn+ 1.00+40,30 3,38k  19.10b  B80.87b 2.33 19.00  10.33be : 23.6Tb
” " difluTenican e e —_— e e Tmavaire Uale
" 0.30+1,00 Hoe-weeding - 1,20¢ 6.98b  126.97b 2,67 . 0433 10.6Tb 16,67rc
_ . 0.30+1,00 b Bremoxynil/MCPA 2.00 1.53¢ 22.76% "+ 116,81t 1.67 1.00 L.00bed 5,33c
. 0.30+1.00 fb Bromoynil/MCPA+ : . . i
- Diflufenican 1.00+0,30 1.10c 28.60b  ShL.15b, 1,00 0.67 1.6740 2,000
" 0.40+1.00 - _ - 2.07c . 21,650  131.46b, 133 1.00 1.67d 1.67¢
" 0.40+1.,00 fb Diflufenican+2,4=D 0.30+1,50 0.80c 23.30p  117.43b, 2,00 t.00 10.33bc  15,33be
- 0.40+41.,00 fb Dimethametryn+ . . )
: Diflufenican 1.00+0.30 ©.38¢ . 24460  63.56% 1467 3.00 L.6Tbed  2,67c
. 0.40+1.00 Hoe-weeding - L.S3be : LO.35b . 103.16b,  L4.00 7.33 23.,00a°  58,67a
" 0.40+1.00  fb Bresbxynil/MCPA 2.00 0,366 ° 19.82v°  72.37Tv, - 2.33 3.67 €.00bed  6,33¢
. 0.40+1.00 fb “BromoxyniZ/MCPA+ : . . y ’ ;
b : : Diflufenican 1.00+0.30 2.6%c 20,280  T73.36b 1.33 7.33 1.93d 6.33%
Atrazine+Terbuthylazine!,25+1,25 =~ - 0.78¢ 11.820  127.14b 2.00 2.33 7.33bcd  10,33bc
o 1.25+1,25  fb Diflufenican+2,4-D 0.30+1.50 2.63c . 20.57b  88.62b  1.00 1.33 6.33bed 6,33
i 125'+1.25 b Dimethametryn+ : . . S
: * Diflufenican 1.00¢0.30 1.06c 18.04p  85.50b, 2,00 0.00 3Joored  L,67c
.o 1.25+1.25 Hoe-weed9ng - 0.61¢ . 20,20p 55.04b 2.33 1.00 8.6Twd 1L.33be
" 1.25+1.25 fb Bromoxynil/MCPA 2.00 1.01c 1343 138,79 1.67 6.67 8,33ed  7.6Tkc
-om 1.25+1.25 b Bromexyril/MCPA+ s . r
ol Diflufenican 1.00+0.30  2.13c . 23.05b 146,06 1,33 1.33 2.33cd  L,6Tc
Unweeded = - " a _ - 9.5b. . T1.83a, 314.17a 2.33 0.00 2.00d 4.33¢
Hoe-weeded - - - 2199 ° 11.73b. 23.83p°  3.00 3.33 8.67bcd  7.00c
- SE.(4) - _ 2,14 7.98 L1.29 0.78 3.39 2.38 0.2l
) e = —. B = t.* -

,1 S -y . SE— .

1 Weeks after sowing.

2 Means followed by the same letter(s) within the same column and treatment are not significantly different at 5% level of probability(IMRT).
*/%% SigniTicant dt 5% 1% level of protability. ik . o e N R
NS = Not significant. e e T —
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Table 27 Effects of ‘herbieide ~ treatments u.u.mon.mwza on herbicide injury score, stand count and percentage ¢I” mnmhm .
infested sorghum plant at Mokwa in 1988 wet season.

FPre-emergence Rate Post-emergence Rate Herbicide injury score Stand % of infested
herbicide mixtures kg a.i/na herbicide mixtures kg a.i/ha 2 at count at plant at
10 1s® © 13w | harvest  harvest

Diflufenican+atrazine 0.30+1.00 - : - Z.33 0,004 28.00 Lm.wcwod

" 0.30+1,00 fb Diflufenicant2,L+D 0.30+1.50 2,00ab 2, mqw... 27.67 12.6%

" 0.30+1.00° fb Limethametryn+diflufenican - 1.00+0.30 1.00b 1.67b 26,67 36,23ab

" 0.30+1.00 Hoe-wee ing - < 2,67a 0.004 ©22.67 34.93ab

" 0.30+1,00 fb Bromoxynil/MCPA+ . 2,00 3.00a 1.00¢ 24.33 . Tali3e

ot 0.30+1.00 * fb Bromoxynil/MCEA+diflufenican 1.00+0.31 1.67b 1.67b 2L.33 6.5C

" 0,L40+1.00 f - = 3.00a 0.00d 29.33 3.50 -

o 0.L0+1.00 v Diflufenican+2,L4-D 0.30+1,50 0,67b 2.33ab 30.67 . 17 .40%be

" 0.40+1,00 £t Dimethametryneliflufenican 1.00+0.30 3.33a 1.,00c 29.67 10.57¢

» 0, L40+1.00 Hoe-weeding - 2.67a 0.00d 26,67 . L7.53a

¥ 0.40+1.00 fv Bromoxynil/MCPA 2.00 3.33a 1.00c 30,00 17.90bc

L 0,L40+1,00 fb Eromoxynil/MCPA+Diflufenican 1,00+0.30 2,00ab 1.00c 28,33 10, 30¢
Atrazine+terbuthylazine 1.25+1,25 - - 0.33¢c 0,00d 27.67 19.03be

" 1.25+1.25 fb Diflufenican+2,i—p Ce30+1,50 0.00c 2,33ab’ 28.00 10, 00c

u 1.25+1,25 fb Dimethametryn+diflufenican 1.00+0.30 0,00¢c 433¢ , 28.67 13.33¢

" 1.25+1.25 Hoe-weeding - 0,00 0,00d © 28,87 2L, 10be

" 1.25+1,25 fb Bromoxynil/MCPA 2.00 " 0.00c 1.3% 28.133 16,50bc *

" 1.25+1.25 fb Bromoxynil/MCPA+Diflufenican 1.00+0.30 = 0.00c¢ 1.33c " 27.67 9.53¢ °
Unweeded - - - 0,08¢c 0.00d *27.67 . 983 -
Hoe-weeded - - - 0.00¢ 0.00d "30,67 “16,5Te™
SE {+) 0.49% . 0,28 1.68 55T
B - *x NS *

1 Means follcwed by the same letter(s) within the same column and treatment are not significant at 5% level of probability (IMRT),
2 DPays after sowing ’
3 Weeks after sowing

NS Not significant
#/e¢ Significant at 5%/1% levels of probability
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4+8.0 Bffects of Striga control treatments in sorghum

on _sorghum yicld and yicld componcnts

The effect of herbicide treatments on sorghum yicld are presentad

in Tahle 28.

4+8.1 Head weight
The cficct of Striga control treatments wes significant on

sorghum hoad weight. 411 the herbicide trcatments resulted in
comparable hcad weight to two hoe-weedings. Amongs the herbicide
treatments the bigest head weight was obtained from atrazine rlus
terbuthylazino at the rarc of 1,25+1.25kg a.i/ha applicd pre-cmergent
alone, Unwecded plots had the least head weight (Table 28),

4.8.2 Grain yicld

The horbicide treatments significantly aficcted sorghum grain
¥yields, The best herbicidz in the tris) with resulting in hichest
grain yicld, Yicld with the troatment wag higher than the unwecded
control by 76.7%

Two hoe-weeding also rosulted in 65,25 higher orain yicld than
the unwecded control, 8xcept for pre - emcrgence application of
diflufenican plus strazine at the ratc of 0e3+1.0kg a.i/ha followed
by either diflufonican plus 2, 4 - D aminc at 0430+1,50kg a.i/ha,
dimethametryno diflufonican at 1.0040.30kg a,i/ha or bromoxynil/MCP4
at 1.0+1,0kg a,i/ha and pre-smergence application of diflufenicen
Plus atrazine at the rate of O.de1.0kg a.i/ha followed by
dimethametryne plus diflufonicsn at the rete of 1404+0.30kg 8.i/ha
or bromoxynil + MCPA at the rate of 1.00+1.00kg a,i/ha or bromoxyails
MCPA at the rate of 1.0041.00kg 2.i/ha which causcd lower grain
production all the other herbicide troatements resulted in
significantly highor or compar:ble grain yield with two hoo=-weoding

(Table 28).
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4o803 Heisht of 1,000 Sccuds

The herbicide treatnents did not hrve any @ffcct on the

wei ht of 1,000 scods in the Trial (Thble 27),

4+9 Correlrtion
Grein yiold was positively corrclnted with heoad weizht

(r<0.95%%), and weizht of 1000 scods (r=€.52##%), Grain yicld

A8 negatively corrclnted with nunber of chlorotic plants

(r=0.4-6**), Striza count .t 16 WS "»=0,026%) ang Percentase

of Striga infested sorghun plants ot harvast{h.;o. 32%) (Table 29).
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TableZ8 Effects of dmibtotds :

« treatments in sgrghum on sorghum yield at Mckwa 1588 wet seaszcn.

L
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Pre-emergence herbicide Rate Pos t-emergence herbicide Rate Head Gpai Wt .of
mixtures kg a.i./ha mixture kg a.i./ha weight(t/ha) yie® . - 1,000
(t/ba) . seeds(g)
Diflufenican+Atrazine 0.30+1,.00 - - m.mmmdu._ ‘1,00a~d ‘35,10
" 0.30+1.00 f» Diflufenican+2,lj-D 0.30+1.50 1.%e *0.95kcqd * 33.30
" 0.30+1.00 fb Dimethametryn+Diflufenican 1.00+0,30 1,680 dummﬂoﬁ . 3%.25
" 0.3041,00 fv Hoe-wed - = 2.L5ke “1-31abe* - 33.27
" 0.30+1,00 f* Bromoxynil/MCPA 2..00 . 3.0%zbe - '0.95b0d " 36.57
" 0.30+1.00 fo mucaokwdwwxinwfuwﬁwcmgwng 1.0040,30 - 3. 31 1.L3abe 34,33
- o.ro....d.oo - - . 3.21ab 1.62ak 37.97
" 0.40+1,00 fr H.», lufenican + m.ruu R 0.30+1.50 - 2,Bhabe T.33abe * 3483 1
" 0.L0+*.00 fn ugmgo?u.upwwn?nnnbv 1.00+0. 30 2,73abo " 0.8 bed 32.37
" 0.L0+1.00 £h Hoe—weeding Cee 2.38bc C0.70ed 34,27
" 0.40+1,00 fb Bromoxynil/MCPA . 2.00 . 2,06c Q. 7Tbed 33,22
b oy o M e B0 i 0.40+1.00 fb Bromoxynil/MCPA+Diflufenican 1.00+0.30 - 2. 78abe 1.30abe * 34,40
A¢razine’ + Terbuthylazine . . J.25+1.25 §o = : - : 3.57a 1.80a " 35.03°
. e C 1,25¢1.25 $5 . Bromsxynils2,L-D 0.30+1.50 2,02¢ 0.92bed  36.27
w 1.25+1,25 fo  Dimethametryn+D;flufenican 1.00+0.30 2.05e 1.19a~d 32.63
" 1.25+1.25 % Hoe-weeding - 3.2Lab 1.L4abe 35 93
" 1.25+1.25 £b Br moxynil/MCPA 2.00 2.38be 1.21a~d 3443
" 1.25+1,25 fb Brom.xynil/MCPA+Diflufenican - 1.00+0: 30 - 3.31ab 1.58ab 35.53
Unweeded - - P - 1,68d 0.L2 -
Hoe-weeded - - - 2.58abe _ 1.21a=-d  34.30
:E (1) 0.35 0.2y 1.61
i * NS

1 Mawumvhoww!~3 by the same letter(s) within the same column and treatment are not significantly different at 5K level-@fpobability s
DMRT : - e

#/%% Significant at 5%/1% level of probability.



Table 29 Cerrelation of various parameters and sorghum grain yield in the

W =] N Ml N -

13
14

in sorghum trial,

12 3 4
-0.02 * '

0.08 0,08 p:

c..-m - COAm |°lmm

-0.31* #0.31%  0.02 _ 0.1~

-0,16 -0.16  -0.03 0.03
=0.33%* -0,33%* -0,27* 0.23
0.07 0,07 =-0.20 -0,10
0.2 *d.02 -0.10 __ =0.1%-
=003 =003~ =07} =0.17
-0,08 . 0.68  0.36%* ' 0,22
©0.11 .01  0.32% 0,26%

-0.06 =0.06 0.19. 0.02
=015 . ~0.15 0.1€ ° 0,01
"=0,01 ,0.01 0.23 .  0.10

{57 -0.66 0,06 -0.13° °-0.13

¢ =0,07

~0.59
=0, §3%*

- =023

0.17
0,514
=0, L7%*
-0 0%

-@ 18

-0.21

of

6 7 8 9 10
-0.07 . s

0.07 0.1;5%% T

“=0,08 0.33%% 0.6L** .

0.05  0,25% 0,60%% 0,77*%

0.03 -0.67** .22 -0.24,  -0.16
0.6  -0,69% 0,23 025« . 0,19
e.02 -0,58# -0,18 -0.28% -0,11
0.04 N =0.,45#+* 0,11 -0,18 -oM
0.08 0.36%% 0, 57*

0.87% | 0.7 0,37

*

6000
.- = =

0.

0.%5
0.50*
0.5k

i

* m»@ﬁ.wgﬁa at m* level of un.ome.:dw Tmno 25); ** Significant at 1% level of q.n.ocﬂdb.pdw. (r=0. 33)

wmﬂad\mhur\;m

Herbioide Fuﬁ.w scove at .w.tbm

Sorghum dry matter yield (t/ha) at harvest

Sérghum dry matter yield/plant at
Chlorotic plants at 10 WAS
Stunted plants At harvest

Tead plants at harvest

Striga count at 12 WAS
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Chaopter 5
DISCU3SION

The higher irain yicld of 1.69 t/ha., and 1.80 t/ha,
obtained in the two field trinls conducted in this study are
lower than 2.24 t/ha. and 2.%0 t/ha enrlier roported by
Chiazey (1981) and Chouwdhary ~nd Lesoke (1980) for tho sane
cfop. High Strize infestation on the site of the frialn and
low yicld potential of the Jtriza - resistant folerant sorzhun
vrristive tegted were probobly responsiblo Tor the low yiclds
of gsorghun obtained in these tricls. In the herbicide trial
where Striga infestation wrss reduced by pre-energence
herbicide, the delay in the sowing of the nediun naturing
vorioty 8K 5912 used in the study until lnte June night
heve ~180 contributed to the low yicld. Low sorghun arain
yield of 1,30 t/hn and 1.25 t/ha have slso bsen reportc by
Carson (1986) and IGRISAT (1988) in Strigs infosted ficlds.
The reliance of Strima heronthiea on his host for both
mitriant, wat.r and nanuf~cturced food ineludins carbohydrates
and sorne apine =eid, the alteration of hormonal bolanco with
consnquent distruption of physiologiccl process in the host
and the production of texin in the host plant have been roported
regponsible for deprassion in the yicld of sorghun by the
parasite (Dogpest, 1965, Dromna and Bl-Hiwewise, 1979;

Sheh ~nd Stewart, 1987, Lagoke and Adossun, 1989)
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5«1 Bffcet of gsowing dote on sorghun nnd

gtrisra henionthica

i
4
o
i

. Dolayed sowinz until 14th July redueed crop heisht ot
harvest, leaf arca at 8 W23, head woight and srein yield
drastically conparcd with . ~rly sowing on June 23, 1988,
Tho responge of the crep $o ¢ rly sowing nay be attributod
to cxposure to longar rainfoll pericd within the se-son
raegul ting in enhanced prowth rnd utilization of available
rogources ingluding nutricnts., Although sinilar cbs-rvation
wra nade by Lawal, (1989) at Samaru, reports on the offect
of sowing date on grain yield of sorghum hrwe howsvar - :
not been consistont, Curtis {1965}, Andrew (1975) and Ogunlela
{1983) have sinilarly report~d hizher prain yield with
sarly sowing dave. Assis ot gl., (1978) howuver renorted
increess in grain yicld of sorghun with delay up to July.
Remainh (1983) renorted that delayed sowing reduced
Both the nunbor of cmerged Strign shoot in sorghun and crop
grain yield. BRarly sowing favour ocarly enurgence of
Strige conpared with late gowin? when moisture is limiting
{androw, 1945, Ranaiah, 1987, ) =~ Parker {1978) and Oghorn

(1975) reportod thrt nain encrgonce of Striga hernonthice

occured in fate August and Jeptenber.
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5.2 Effect of Nitrogen on Sorshun

D 1 ll
b and 3trirn hemonthica

Tho simificant higﬁer prain yilcld obtained with
90kall/ha conpnred with 60k%;N/ha inspite of non-sismificant
incressed 4n Jtrige shoot cofiit at harvest susrests that
inercaged nitrogen lovel neorely improved thd cron tolerance
to Stripga in this study as was o-vlier proposed by Logoke

ot n1 (1988).
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