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ABSTRACT

A survey of Cicadulina species around the Zaria area between larch,
198 and October, 1985 revealed the occurrence of four species: Cicadulina
mbila Naude, C. triangula Huppel, C. arachidis China and C, similis China.
C. mbila was caught more often than the other species. A greater number
of species and individuals was caught during the rainy season than during

the dry season.

Studies on the development of C, mbila at Samaru in 1965 revealed
that at a temperature of 29 to 31°C the life cycle from egg to adult
took 27 days and 26 days at a temperature of 32 to 3&.500. Temperature

appears to play a very important role in the development of this species.

A survey of alternative hosts of the maize streak virus (HSVJ in the
Zaria area showved five grass species with typical symptoms of the maize

streak virus disease (MSVD): Dactyloctenium aegyptium (L.) Beav.,

Digitaria ciliaris (Retz.) Koel., Brachiaria lata (Schumach.) C.Z,

Hubbard ex., Hobyns., Eleusine indica Gaertn. and Eragrostis ciliaris

(Linn,) R, Br, M5VD symptoms were also observed in pearl millet,
Pennisetum americanum (L.) Leeke. Serological studies proved
conclusively that MSV in maize is serologically related to the virus
which elicits streak symptoms in millet and the grasses mentioned.
Precipitation lines were more intense with partially purified sap

of Dactyloctenium aegyptium and Digitaria ciliaris than with B. lata,
E. indica and millet, In the field, D, aegyptium and D, ciliaris
tend to be more severely affected by MSVD than the other hosts

mentioned.
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A survey of MSVD in the Zaria area from March, 1984 to September,
' 198¢ revealed that the incidence of the disease was lower in 1907 than
in 198} and that early planted maize suffered less disease than thoce
planted.late, particularly in the research farm of the Institute for
Aéricultural Regearch at Samaru, Rainfall and the presence of weeds,
particularly of the family Gramineae, were identified as pﬁssible
important factore regponsible for differences in the incidence of

the MSVD in Zaria., Digitaria ciliaris and Eleusine indica may be

very lmportant in the etiology of the disease from season to season

and year to year in the Zaria area.

The éffect of the method and frequency of weed control on M3VD
incidence, severity and yield was investigated at Samaru in 198, aﬁd
1985, TFour treatments were irnvolved ¢ pre—emergence herbicide appli-
cation, pre-emergence herbicide plus one hoe-weeding at li weeks after
planting (WAP), pre-emergence herbicide plus two hoe-weedings at 4
and 6 WAP and three hoe-weedings only at !, 6 and 8waAP {control).
Both incidence and geverity of the disease wape lower in plots
treated with pre~emergence herbicide only and pre-emergence
herbicide plus one hoe-weeding than in those with pre-emergence
herbicide plus two hoe-weedings and three hoe-weedings only.

Disease was consistently high in the latter two treatments in
both 1984 and 1985. Grain yields in all the treatments were

gimilar and this was possibly due to late infection by the virus.
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In 1984 and 1985, carbofuran, demeton, thiometon, endosulfan,
dimethoate and carbaryl were evaluated for their effect on incidence
and severity of the MSVD at Samaru, Carbofuran - treated plots
consietently had the lowest disease and the highest yield in

both years.

In another trial (198L), 30 maize varieties were exposed to
natural infection of the MSVD at Samaru TZSR-Y-1 and SZV-6 consis-~
tently suffered low disease incidence and severity at LWAP and
B8WAP and TZSR-Y-1 also had the highest grain yield. None of the

varieties was immune to the disease,
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Chapter 1

INIRODUCTION

Maize (Zea mays, I.,) is believed to have originated from Merico
and Central America (Galinat, 1979)., It was introduced into “eet
Africa about three and a l.alf centuries ago (Kassam et als 19753
Fajemisin and Shoyinka, 1976) and since then it has been cultivated
in ligeria (Van Eijnatten, 1965), low it occupies a very important
position among cereals in Vigeria (Anon; 1973). 1t is widely grown
in the southern parts of the country (Kassam et al; 1975). However,
the total hectarage devoted to the production of this crop is on the
increase in the northern states (Anon; 1973). Despite its position,
the average hectarage cultivated to thig crop per farmer is very small,
about 0,5 = tha (Anon; 19?32). Moreover, it is still largely grown
under traditional methods of farming in most areas. This cereal crop
is grown mainly for human consumption. It is either roasted or boiled
and eaten on the cob or ripe grains are prepared in several other ways
{Anon; 1973; PFajemisin and Shoyinka, 1976),

The importance of maize in ‘est Africﬁ was realised in 1950 when
there was an epidemic oi the rust disease (Van Rijnatten, 1965), This
disease caused an initial tetel failure and in later years severe
reductions in maize yield, ‘longside other diseases, the maize astrezk
virus (MSV), which cauces the maize streak virus disease (MSVD), and
is vectored by several species of the leafhopper, Cicadulina, is one
of the most important factors limiting maize prohuction in West Africa
and other parts of Africz where this crop is grown (Storey, 1925; Van
der Merwe, 19263 Storey and licLean, 1930; Anon; 1972; Fajemlisin and
Shoyinka, 1976; Van Rencburg and Kuhn, 1977; Soto et al; 1982; Keyser,

1983; Dabrowski, 1983), Research in Nigeria has so far been limited



to surveys to identify the vectors of MSVy studies on the biology of
the vectors; the incidence oi the disease; non-maize hosts of the
vectors and virus as well as studies on contrel measures, particularly
the use of streak-resistant varieties of maize (Esenam, 19653 Anons
197% Fajemisin and Shoyinka, 1976; Fajemisin et al; 1976; Medaiyedu,
19763 Anon; 19803 Kim et zl., 1981; Anon; 1982). However, a lot still
remains to be done in order to understand the ecology of Cicadulina spp.
and appropriate control measures necessary to keep the vector and virus
below the economic thresghold level,

The objectives of this project were as follows: survey of Cicadulina
spp. in the Zaria area; an attempt to study the development of Cicadulina
mbila under glasshouse conditions at Samaru, Zaria; an attempt te idenzily
non-maize hosts (alternative hosts) of MSV; a survey of the incidence of
MSVD in the Zaria area; an attempt to control the disease by controlling
the vector using chemical and cultural methodsj and an attempt to

evaluate the reaction of some varieties of maize to MSVD,



Chapter 2
REVIEW OF LITERATURE
2.1 Cicadulina
2.1.1 Systematics

Class Insecta
Sub-class Pterygota
Division Exopterygota
Order llemiptera
Sub=order Homoptera
Super-family Cicadelloidea
Family Cicadellidae
Sub-family  Deltocaphalinae

Tribe Macrostelini

2.1.2 Species described and distribution

In the tribe Macrostelini, 16 vector species are knowm
and the vector genus Cicadulina China has six vector species
and subspecies among 15 described in the world (Mielson, 1979).
A good proportion of these species has been recorded in Africa
(six from Nigeria) (RMuppel, 1965; Ghauri, 1971). Cicadulina
gpecies already described includec the following: C. bipunctella

bipunctella; C. funeralis C. mbila, C. bipunctella zeae (China,

1928, 1936); C. bipunctella bimaculatas C. tortilla; C. pastusac

(Ruppel and DeLong, 1956); C. latens (Fennah, 1960); C. idyia)

fijiensis; C, vescula; C. parazeae, C. chinai (Ghauri, 1961,

1965). Table 1 shows the known distribution of Cicadulina
species in the world (Rose, 1978). Rose (1983) noted that

groups of species are common either to the northern and



2.1.3

P

eastern parts ol Africe, to the eastern and southern parts,
or to the western and southern parts, but rarely are species

common both in the north and south or east and west.'

Biology
(a) Morphology

Cicadulina species are easily recognised in the field by
their delicate appearance and by a pair of round black spots on
the anterior margin of the crown of the head (Ruppel, 1965;
Nielson, 1968s; Rose, 1978; Dabrowski, 1983). The insects range
in length from 2 to lym, and they are most readily seen when
they sit head wp in the ghelter of the funnel of leaves of '
maize plants (ltuppel, 1965; Dabrowski, 1983). Adults are
generally cream, yellow or greenish., The dorsum of the
abdomen is black in most species and some.have black markings
on the elytra, pronotum or venter. The hind tibiae are sbout
as long as the abdomen; they are curved and have s double Tow
of spines {(Dabrowski, 1983). The female Cicadulina is distin-
guished from the mole by its long ovipositor (Dabrowski, 1984).
(v) Host plants

Interpretotion of host records of Cicadulina has always
been a caﬁtious exercise becnuse some specias have been recorded
on non-gramineous host plants, for example, C. similis and C.
arachidis from groundnuts (China, 19284 ¢. bipungtats bipunctells

from Megembryantheun (Ruppél, 1965); C. chinai from cotien,

_.elover, vegetables and fruit trees and C. mbila, C, storgyi and

C. bipunctats bimaculata and C. pastusae from alfalfa (lucerns)

(Huppel, 19653 Hose, 1973b),



Table 14 The diatribution of (icadulina species in the VWerld

Identity Distribution
* O, arachidig China Gambia, India, Nigeria
C. bipunctellus bimacwlata {ifrans) Australia (USW E. Queensland)
C. bipunctata bipunctatu (Melichar) Xenya, Egypt, Yemen, India,
Gaudi Arabia.
C. bipunctella bipunctella (Matsumura) Algeria, Fgypt, Tripolitania,

o

bipunciata (Melichar) spp.

[
L ]

chinai {Ghauri)

1

fijiensis {(Limavuori)

1o

ficneralis (Distant)

*
12

latens (Fennah)

*
|
.

mbila (Naude)

le]
-

niger Ghauri

15

parazene Ghauri

12

pastusae Ruppel & Belong

*
[
L ]

gimills China

L
12

storeyi Chine
tortilla Cadwell

I

*
L]
-

triangula HRuppel

vescula Ruppel

o
.

Israel, Irag, Turkey, Tndia

Pacific Islands, Fhilippines,
Talwan, W.Malaysia, N, Austr~lia,
¥enya, Lgypt, India.

Fiji
Seychelles
Kenya, Nigeria

Kenya, Nigeria, South Africa,
Rhodesia, Tanzania, Zaire,
Mouritius, Caope Verde, Iglands,
Yemen, Indin, Tadzhic S.35.R,

¥enyn, South Africa, Tanzaniz
Rhodesia

Columbia, Beusdor

Gambia, Rhodegin, Twnzania, WNigeris
Rhodesiz, Tanzania, Jigerin
Columbia, Peru

Wigeria, Rhodepin, Egypt, Sudan

Rhodesia, Zaire

(* Recorded in Nigeria) Modified from Rose (1978).



These plants are resarded as holding plante on which hoppers
feed temporar (Rose, 1978),

Cicadulina are penerally regarded as grassland species
(Ruppel, 1965; ielscn, 1968), However, most host records

are for specimens from maize plants, C. mbila, C. parczeae,

C. bipunctata bipunctells, C. bipunctata bimaculata, C, chia~i,

C. pastusae and C, bipunciata bipunctata have been collected

from field maize. Some species have been recorded 2nd bred
on many grass hosts including the following: Eleusine indica,

Urochloa panicoideg, Setariz homonyma, Digitaria velutina,

Panicum maximum, Pennisetum sp. and Brachiaria sp. (Van der

Merwe, 19263 luppel, 1965; Anong 19763 Hose, 19783 Dabrowski,
1983), Grasslanda are extensive and are important sources of
Cicadulina dispersing during the dry season in partis of Africa
(Rose, 1978).
(e) Dispersal

Like in the Auchenorrhyncha (Medaiyedu, 1975), the causel
factors for dispersal by flight of Cicadulina species may
include hunger, overcrowding, drying of host plants and the
formation of grain heads. According to Hose (1972&) however,
movement of these hoppers from one area to another is influenced
by changes in environmental conditions, especlally rainfall.
The growth of grass hosts on which large pOphlationB of
Cicadulina are known to breed in the absence of maize plants
is affected by rainfall (Rose, 1973b and 1974). A knowledge
of the distribution of rainfall, therefore, can be used to

predict what the size of Cicadulina populations would be in




a particular year as well as the degree of severity of the ma se
streak virus disease (Rose, 197L, 1978).
(d) Life cycle

The biology of most species of Cicadulina is unknown.
However, the life cycle of C, mbila (Yaude) was studied and
presented, in some dotail by Van der Merwe {1926) and Hose
(19733). The life cycle of this species is typical of that
of many species of cicadellids, The eggs are inserted into
leaves or mid-veing of the host, incubation lasts from 8 to
21 days; there -xe five nymphal instars which lmst from 18 to
31 dayss the first eges are laid a week or two after emerpence
of adults, The femnles may lay os many as 22 eggs per day =nd
339 in their life time; the adult may live for geveral months,
Recently, Dabrowski (198L) also studied the development of (.
mbila and C, trimgmla Ruppel in Nigeria. He noted that
under natural conditions (avérage day time cemperature
36° %0 35° and night-time temperatwre 24° to 26°C),
eggs of C, trinnguln developed in 7 to 11 days; at 2 constant
temperature of 3500, in cnly 6 to 8 days; at 27°C in 9 = 11 davss
at 20°C in 13 to 15 doysy and at 15'0, the eggs could not develcy
after 45 days, Ilcst of the eggs were inserted in the midveins
of leaves, only 3 to 6 percent in other parts of the leaf,
N mphs developed in 15 to 25 days under screenhouse conditions
and 15 to 23 doys at n constant temperature of 3500. The
emcrgence of ndults was 2lso more prelonged at temperatures
lower than 3500, The eggs were laid on the third end fourth

days after emergence.



(e} Peeding hibits

The mouthprrts of Cicadulina are the typical piercing
and sucking type of most cicadellids. According to Storey
(1938), C. mbila feeds on both the phloem and mesophyll of
its host pl-nt, This species, nccording to Storey, chenpes
its location vhen feoding, o habit that undoutedly increases

its efficiency ns a vector of the mcoize streak virus,

2.2 The maize strenk virus disease

2,241 Distribution

Work on the muize streak virus disease wns first published
by Muller (1901) in Notal. The occurrence of this discese wns
net reported elsewhere until after Storey described the trans-
mission of the dise~se by C, mbila (Naude) in 1924, Then it
was reperted from Chona in 1929, Rhodesia in 1935, end Tanzonic,
Kenya, Uganda and poesibly Rgypt in 1936 (Storey, 1936)., The
disease has 2lso been reported from Mocambique, ligerin (dest,
19385 Esenam, 19653 I jemisin and Shoyinka, 19763 Fajemisin
et al., 1975), Drhomey (Benin Republie) (Le Conte, 197h) and
Mauritiuve, The firat occurrence of the disease in Indin wns
reported by Seth et al., (1971), and in view of the widespread
distribution of Cic~dulina spp., there is a real possibility
of spread of this discase from Africn to South-East Asia,

Augtralia and other proris of the world (Rose, 1978).

2+2,2 Tranemigsion of the moize streank virus

The epidemiolo;y of M5V eannot be discussed without
mentioning Storey's investigntions on ite tronsmiseion by

the leafhopper, C, mbile (Naude), He started his investipa-



yvield was found to decreage from 13,2 metric tons to 1 metric ton
or less when plants were infected by streak at 25cm or less. In

Samaru, the maize strealr is still the most severe disease of late
maize and infestationg of 80 to 90 per cent have been recorded in
many fieldsy in 1983 penerally up to 91.1 percent loss in grain

yield was noticed in virus infected plants (4Anon., 1983).

2.3 Control of Maize streak virus and its vectors

Generally virus diseases are very difficult to controel, Cnce
a plant is infected with a virus recovery becomes very difficult
(Kuhn and Jellum, 1970; Matthews, 19703 Gibbs and Harrison, 1974:
Horne, 19?8). Contrel meagures are, therefore, directed at preve: -
ting the virus from getting into the plants, This ultimately mennr
that the vector must be controlled. FYor this to be effective, the
sources and pattern of dispersal of the vector must be known [Toze,
1972a, 1973a & b, 1974, 1978)., The control measures currently
used in Africa, and in Nigeria in particular include: cultural
control, chemical control of vectors and the use of resistant
varieties of maize (Iiill, 1975; Fajemisin and Shoyinka, 19763
Rose, 1978). According to Purcell (1979), integrated control
combining some or all of these control measures may eventually

prove to be the most effective approach.

2.3.1 Cultural control

(a) Time of planting

It has been observed in all places where the maize streak
virus digease is a problem that time of planting has an effect

on digsease incidence and perhaps severity (Gorter, 19533 Tajemismin
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and Shoyinka, 1976: Van Rensburg and Xuhn, 1977; Rose, 1978),

- Planting early in the seasch allows the plants to escape the
most vulnerable stagze of MSVD, A knowledge, therefore, of
climatic parameters such as rainfall and temperature iz very
useful in this respect, According to Egenam {1965) and Rose
(1978), the amount of rainfall during a particnlar secason
influences the population of vectnrs and hence, the incidence
of the maize streask virus disease,

(b) Sanitation

It hag been proved experimentally that many specles of grass
sustain large populations of Cicadulina spp. when preferred hosts
like maize, wheat or millet are absent {Gorter, 1953; Fose, 1978),
Land should, therelore, be kept clean of grasses before planting
to maize. Gorter (1953) found that a barrier of bare land of
about 10m wide betueen previously planted infected maize snd
experimental plots of maize reduced MSVD infection 1o 9.7
percent ﬁi comparison with 33.C0. 41.6 and 51.7 percenti in
plots separated by suwnflower, cowpeas and maizZe from sources
of vectors,

2,3.,2 Chemical control of vectors

Once a maize plant hag shown visible symptoms of the
maize streak diseace, chemical control becomes very difficult
(Pajemisin and Shoyinka, 1976). Indirect chemical conmtrol of
MEV has been attempted by controlling the insect vectors,
Cicadulina spp. Tajemisin and Shoyinka (1976) recommended
spraying of vectors on grass around maize with aldicarb whereas
orop hosts like millet and maize could be sprayed with a contact

insecticide like carbaryl, Van Rensburg and Kuhn (1977)

SASHIE peatam 1 tRR ARy



advocated the use of ;ranmular formulation of a systemic insecticide,
carbofuran 10G, ~t the ronte of 200g granules per 100m row lenrth,
KRose (1978) noted thot results of investipantions on control of
Cicadulina with insecticides are mostly in unpublished reports,
However, he reported that the leafhoppers are killed by contact
insecticideg lilke DDT and carbaryl; systemic insecticides auch

as dimethoate, demetormethyl, ond granular systemic insecticides
like disulfeton applied to the soil. Carbofuran and aldicarb
used as soil trestment have been shown to give better protection
than disulfoton and phorate (Rose, 197L4). Recently, Sundaram

and Ajayi (198L4) found that carbofuran used as soil treatment
protected maize plants against MSVD better than solvirex and

dimethozte at Samaru in northern Nigeria,

2.3+3 The use of disease resistant maize varieties

- .-

The use of resistant varieties of crops is gaining a lot
of ground in Africa and the rest of the world. Being practicable,
it affords a relatively cheap and effective means of combating
pest problems, According to Fajemisin and Shoyinka (1976), the
use of cultural and chemical contrel in lowering initial infec-—
tion by MSVD cannot be relied upon for effective conirol under
the conditions in West Africa which are extremely favourable
to both the vector nnd the digease,

In order tc develop disease resistant varieties, a source
of resistance has to be located and incorporated into high
yielding varieties (Fajemisin and Shoyinka, 1976). Gorter
(1953) reported that Pielding was the first to recognise

that a South Africa maize variety = Peruvian Yellow (P) -
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possessed a high degree of resistance to maize streak virus
infection. Rose (1938) also found that the Hickory (H) variety
was as resistant os Peruvian Yellow. 1In Nigeria emphasis is
now on a search for stresk-resistant cultivars, The Interna-
tional Institute of Tropical Agriculture (IITA) Ibadan (Vigeria)
has already done o lot of work on breeding of MSV resistant
varieties of maize (Anon,, 1980; Kim et al., 1981; Anon.,

19823 Soto et al., 1982). Sundaram and Ajayl (198L) evaluated
14 indigenous maize varieties for their reaction to MSVD at
Samaru, Nigeria. They found that 12 test entries were infected
with MSVD in the final count, However, seedling stage resistance
was observed in the entry, SZV-6. The least affected among the
entries in the final count were: SZV-6 (25.9%), S2V=5 (L1.1%),
TZB-S (L5.1%) and S2V-2 (47.1%); all others suffered over 50

percent infection.



Chapter 3 FIELD SURVEY OF CICADULINA SPP

3.1 Introduction

Pield surveys have not been carried out on a regular basis around
Zaria with a view to identifying Cicadulina spp. (Ajayi, pers. comn.).
These surveys were aimed at findinsz out the species of Cicadulina in

the Zaria area.

3.2 Materials and methods

3.2¢1 Sampling sites

The following four locations (Iig,1) were used as sampling sites
for Cicadulina spp. : Galma River (Jos Road); the research farm of the
Institute for gricultural Research (I.i,R,) (Sokoto Road); the .hmadu
Bello University farm (Sokoto Road) and V'usasa (Kaduna Hoad), The
following grasses were common in all sites studied : Panicum spp.,

Setaria spp., Digitaria ciliaris (Retz) Koel., Eleusine indica Gaertn,,

Brachiaria spp. and Dactyloctenium aegyptium (L.) Beav. The area around

the CGalma River was planted to several crops including tomato, maize,
garden eggs and rice in this succession between November, 1983 and
November, 198 and to maize and okra between April and August, 1905,
The University and the I.A.R. farms were either left to fallow or were
planted to maize, sorghum, millet, groundnuts, soybean, sun-flower,
cowpea or cotton between March and September, 1984 and also betueen
May and October, 1985, Between liarch and September, 1984 and [iay

and October, 1985, the Wusasa site (three farms) was planted to yom,

onions, pepper, maize/sorghum (inter-crop) or cowpea.
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3.22 Scueeping

The distribution and occurpamrge of Cicadulina were studied =2t the
four sites already mentioned, Sampling commenced in March, 120l ~nd
continued until November, 1934 and in April, 1985 to October, 1965,
Random two-weekly sweep-net samples of Cicadulina were taken ot each
site using a net made of muslin cotton material and with  cone length
of 69om, 2 mouth piece diameter of L2em and a hollew aluminium hondle
measuring 43,5cm. Bach survey consisted of twenty 180° random sveeps
made in aveas with a lot of grass, particularly those mentioned in
section 3,1.2. This method was found by Dabek (1983) to be efiicient
for sampling leaf-hoppers. During sweeping, casting of shadovs was
minimized as much as possible because this disturbs the leaf-hoppers

(Rose, 1 973b) .

3.2:> Preservation

After each sweep, the Cicadulinn ceught were quickly transferred
into glnss tubes (B8.5cm x 2,0cm) which were then plugged with cotton
wool, These tubes were then taken to the laboratory and put inte o
freezer to keep the specimens fresh for identification. Some spocimens

were clso preserved dry ns recommended by Dabrowski (1933),

3.24- Identification

Preliminery identification of Cicadulina was carried out in the
laboratory using a binoeular microscope and this enabled epecimens to
be sorted cut at the genus level, For identification to the specios
level, the specimens were frozen in 70 percent alcohol and trken to
the Insect Laboratory of the International Institute of Tropiczl

Agriculture, Ibadan,



Only male individuals were used for identification and this involved
looking at the genital orgzns nnd comparing with a pictorinsl lwcy of

male genitalia of Cicadulinn spp. prepared by Ruppel (1965).

3.2 Results
In 1984 two species were identified nmong the specimens taken to

Ibadan and these were Cicadulinn trizngula Ruppel (Plate 1) ard C, mbila

(Vaude) (Plate II), Two ndditional species - C. arachidis Chino (Ilate IIT)
and C, similis China - were identified in 1985 (Table 2). The results
therefore, showed that a total of four species of Cicadulina vere ecaught
in 1984 and 1985 around the Zaria area,

In 1984, only C. mbila was caught in the Galma River crea, C. mbila
was more abundant than C, triangule in the I.A.R, ferm are~ ,’able 2),
At the University farm, C, iriangulas and C. mbila were caught in cqual
numbers and no hoppers were caught at Wusasa.

In 1985, both C, triangula and C, mbila were caught in the Galma
River area but in small numbers only (Table 2). The highest number of

leafhoppers in this area was recorded in June, C. mbila, 3. tricnpuls,

' e — e e

C, arachidis and C, similis werc cought in the I.AR, farm in 1985,
In this areec, Cs mbila and C, trisnjula were most frequently cousht
in June, July and August, but in September and Cetober, C. srcehidis
was caught more often and mnde up the greater proportion of the total
insect cntch for these months. Three Cicadulina specics were cought
at the University farm. In July both C. mpila and C, triangule vere
caught, with the former making up a greater proportion of the catch,
Between August and October C. mbila, C. triangula and C, arnchidig

were caught with the latter oonstituting 2 greater proportion of
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Table 2. Number of Ciczdulina caught at four sites around Zaria (liiferia)
from March, 1984 to COctober, 1984 and April, 1985 to Ociobexr 1985
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the catch particularly in September 1985 (Table 2)., Two suecies were

caught at the Wusasa area - C. mbila and C. arachidis (Table 2).
34  Discussion

The survey revealed that therc are at least four species of
Cicadulina in Zaria, In surveys carried out in the dry and rainy
seasons on grasses in Zoria, Jos ond Ibadan, Okoth (198L) recorded

a total of four species: C, mbila, C, trinangula, C, similis ~nd C,

arachidis, He found C, gimilis and C, arachidis only in the Jous and
Zaria areas, C. mbila and C, triangula are the most important vect rs
of the maize streak virus in Nigeria (Dabrowski, 198L4)., Recently, C,
similis and C, arachidis werc added to the list of six other Cicodulina
previously identified in East .ifrica as vectors of the maize strenk

virus (Anon., 1984).

The high numbers of Cicadulina recorded in the I.i,R, form betwecn
August and October, 1984 and 1985, was possibly due to the presence of
maize (this was planted late Junc) and some grasses, particularly

Digitaria ciliaris and Eleusine inlica whose growth was enhnnced by

high rainfall (Appendix 1). ilthough nc Cicadulina was caught in
the Wusasa area in 1984, the maize streck virus disease was sbserved,
indicating that the leafhopners must have fed on maize plante ~nd
possibly moved to other arens, Moreover, the maize was planted
early (May 198L) and was always well weeded; this possibly affected
the initial build up of Cicadulina population and 21lowed most of
the plants to outegrow the most susceptible stage (seedling) of the
maize streak virus disease. In 1985, although C. mbila nnd C,

arachidis were caught at the Wusasa site, they were infrequent ond few,



Farmers' fields were well weeded in this arca and although sune grasses
were obgserved, they were sparscly distributed. These factors norsibly
accounted for the low numbers and few species of Cicadulina ricorded
in the Wusasa area, Very few Cicadulina (C. mbils ond C. txisnmil:n)
were caught 2t the River Galma in both 1984 and 1985. Since it is
a wet, lowland srea ("fadama®™), one would have expected a rrecter
number of Cicadulina porticulsrly in the drier months of the yer»
due to the availability of suitable grass hosts., Although soue
Panicum spp., and Setaria spp. were observed, it would appear thot
they were not very suitable for oviposition and this possibly cccounted
for the low numbers of Cicadulina recorded, In August and September,
1985 no surveys were carried cut at the Galma because flood vnter made
the area inaoccessible. The latter possibly explains the z2bsence of
insects there in October, 1965, Fewer insects were caught =t the
University Parm area in 1984 th-on in 1985, In 1984 large nrecs were
cultivated but in 1985 a good proportion of the fields wns left to
fallow. The high amount of rainf:11 (Appendix 1) encouraged the srowth
of Dactyloctenium negyptium, © indiea and D, eiliaris and possibly
enhanced the build up of Cicadulinn nnd accounted for the grotter
number of leafhioppers caught, particularly in September, 1985,

More Cicndulina spp. were caught in the wetter months {une,
to September), than in thc dricr months (March, April and uctober)
of both 1984 and 1985. ‘eeds, prrticularly of the family Gromincae
support Cicadulina populations (Rrukole, 1985) and their growth is
affected by rainfall, Esenm (1965) and Rose (1974 and 1972), hove

discussed the correlation betreen the total amount of rainfall,



Cicadulina population and the occwyence of the maize strenk virus
disease, Hose (1973!3)01)301‘\'9(! that high rainfall encour~os the
growth of grass weed hosts and thercby the number of Cicadulinn spp.
It is worthwhile to add that nost of thHe grass weeds observed just
after the first rains (March, 196} =nd 1985) were produced as young
shoots (some of which showed MSVD symptoms) from rhizomes and ctolons
which survived the previous dry sesson - this was particul: rly so for

Digitario ciliaris and Brachicria lata. Such infected young leoves

undoubtedly serve as sources of primary inoculum for young, he-lthy

adult Cicadulina (¥kukole, 1985).
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Chapter L THE DEVELOFIENT OF CICADULINA MBILA

(NAUDE )} UNDER CLASSHOUSE CONDITIONS AT
SAMARU

4,1 Introduction

Although the life cycle of Cicaduling mbila and C. triangula

has been studied at Ibadan, in southern Wigeria (Dabrowski, 1984},

such a study haﬁibeen carried a1t in northern Nigeria,

The objective of this experiment, therefore, was to study the

develomment of C, mbila under glasshouse conditions at Samaru, Zaria,

4.2 Materials and methods

Female C. mbila were caught from Brachiarvia lata (Schumach.)

C.E, Hubbard ex. Robyns usinza sweep net. Such females were
quickly transferred individually into rearing cages (Plate IV),

The cages were mode of transparent Aylonite tubes measuring 50 cm x
7 cm with one end covered with a Docron netting material, Two round
windows, one near the covered end and the other close to the open end,
also covered with Dacron, served for ventilation (Medaiyedu, 1975),.
The cages were then inverted over potited seven~day old millet plants
{CV, ex. Bormu) in the glasshouse and pushed firmly into the soil,
to allow for oviposition., The cages and leafhoppers were removed
after one day. Oviposiftion sites were observed as purplish spots
mostly on the nid-rib of millet leaver, The pots were placed in

a tray of water (Plate V) in order to create high humidity (Rose,
1973a). Clip—on cages (Flate VI) were then placed at random over
five oviposition sifes and plants were observed for nymphs and

adults at 10,.00h every-day.
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After the cgge had hatched [ive uymphs were confined individunlly to
leaves of vigorcusly growing millet plants with clip-on eages in oxder
to determine the duration of the differcnt nymphal instars., The instars
were distinguished by cbserving the number and size of the gkin enst of
the nymphs, Alongside thesc ohgervntiocns, tomperature was 2lasc recorded

at 10.00h dzily.

4*3 Repults and discussimn

The results in Table 3 show that with a2 temporature ronge of 29
to 3100, ezgs toock an average of eight days to hatch while with o
temperature range of 32 to BM.SOC, the eggs took an average uf seven
days to hatch, W¥ymphal development in both temperature rangces took
19 days (Table 3). The first, secund, third, fouwrth and fifth nymphel
instars had mean developmental periods of five, threce, four, two and
five days respectively, with a temperature range of 29 €0 31“0 and
four, three, three, three and gix days respectively, with o temperature
range of 32 to 3L.5°C (Table 3). Development ~f leafhoppers from egg
to adult tork an average of 27 doys at a temperature of 29 to 31°C and

26 days at o temperature of 32 to Bh.SOC.

Van der Merwe {1926} was the firgst tc rerort a detailed descripe

tion of the life cyele of Cicadulina (Balclutha) mbils, According o

him, eggs tock 9 to 21 /1mys 4o hatch, while nymphal development lasted
for 18 $o 31 days. Although Van der Merwe did not enrry out his stulies
at controlled temperatures, he chserved that incubation of emms and
nymphal development may be longer in colder than in hotter months,

Rose (1973a2) found that the eggs of C. mbila hatched in 14 days ot

2300, 9 days at 2500 and 7 days nt BOOC; development from egg 0 adult




- 95 -

able 3. The develoamental periods of Cicadulina mbilae under 4
t

Llosshoune conditions a

Semaru, 1985.
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lasted for 39 to 4O dnys ~t 23°C, 26 to 29 days at 25 C an? 19 +o
21 days at 30°C, The temperoturcs rccorded in the present study vere
close to the highest temperature of 30 C at which Rose (1973:) ecxrie?
out his investigations an! the results of this study do not differ

very much from Rcse's,

Temperature appears to play 2 very crucial role in the develope
ment of Ciccdulina mbila., At lov teamperatures the life cyele is
prolenged while it is comparatively shorter at high temperatures,
Rose (1973a) suggested that the fecundity of C. mbila rcaches o
maximum at about 28 to 30”C and this appears to be the optimum
temperature range for development in this species. During the
1985 growing seascn in Zaria temper-ture ranged from 27.8°C to
30°C from June to September (ippendix 2). This temperaturc rrnge
falls within that suggested by Ruse (19732) as being very frvourrble

for oviposition, is many ne five generations of Cicadulina mbil-

can be produced during the growing season (June to September) in
Zoria, This period coincides with the time during which the moxxinum
nunmber of Cicadulinz are usuzlly caught. Many more plants indceted

with the maize streak virus 'isence ~re also recorded at this time.



Chapter § FINLD STRVEY OF ALTERNATIVE HOSTS
OF T MAIZR STREAK VIRUS

S.1 Introduction

The maize streak virus (MSV) is known to be transmissible to some
wild grasses which exhibit the typical symptoms of the maize streak
virus disease (MVD) (Plate VIL) (Storey, 1925; Storey and Mclean,

19305 MeLean, 19h7; Gorter, 1953; inon., 1972; Rose, 1972%, 1972°,
1973b and 1978; Soto et al., 1982; Dabrowski, 1983; Rossel and Nabukenya,

19837 Ekukole, 1985). Among these grasses, Eleusine indica, Urochloa

panicoides, Setaria homonyma, Digitaria velutina and Panicum masximuam

are very important in the etioclogy of the maize streak virus diseane
(Van der Merve, 19263 Ruppel, 1965; Hose 1973b and 1978). Smith (1972)
listed 25 grosaes freguently observed with symptoms of the maize streck

virus disease and noted that Digitaris horizontalis and Fleusine indica

were commonly aflected.

The aim of this survey which lasted from March, 1984 to November,
198l and April, 1985 to September, 1985, was to identify grasses and
other non-maize hogts with maize streak virus diseage sympitoms in

the Zaria area.

5.2 Materials and methodsg

5.2.1 Collection of alternative hosts

The sites mentioned in section4 were also surveyed for alter-
native hosts of the maize streak virus. Grasses (partiqularly mgture
ones) and other non-maize hosts with MSVD symptoms were owllected,
labelled and put into small polythenc bags and taken to the herbarium
of the Boil Hurvey Unit of the T.l.H., Bzmeru for identification,

The sites wore vigited twice a month,






5.2.2 Serological stulies

U0 partinl purdficntion:

Leaves of the following ¢rasses (20p): Dactylocteniws -~oyptiun (1),

Digitaria eilioris (2), Brachiaris lota (3), Eleusine inlies (L) -nd

those of mrize (5) ond nmillet (6) with MSVD symptoms were homozonized
separntely in 80 ml of 0,01M potnssium phosphate buffer (pH7) o ntrining
0.1 percent thioglycollic n~ecid, The homogenates werce treatod with
n-butyl alcchcl (7ml/100ul extrnct) ond stirred at room tem .r-ture

for 45 minutes after which they were centrifuged at low spec!
(10,000r,pein) for 10 minutes, Eoch supernatant was then troated

with pclyethylene glyeol (PEG) ~nd sodium chloride (N~Cl) depending

on the vclume of the evtract ~nd stirred 2t room temperature fx 1 hr
nfter which they were centrifugel at 15,000r.p.m. for 30 minutces.Pellets
of the different samples were resuspended in 1ml of potassium phosphate
buffer (pH7.5) and centrifuged =t 10,000r,p.n for 10 minutes, The
resultont supernatants weie poured inte small glass tubes Lo hich

a drep of godium zzide (Haw3) wos added to prevent sprilare,
]

FU  par double diffusion tests:

The tests were conductel in 100 x 15 mn plastic petri dishes
containing 10ml of 0,38g Lgnr loble, 0.43g sodium chloride =nd
0.05g sodium nzide dissclved in 50ml of distilled water., Jells
were made in the agar with 2 ¢l punch equipped with Tmu - ii:meler
beres spaccd 1em apart.

The partially purified preparations of grasses, maize ud millet
\1Qul of each) were placcd in the outer wells in the followins snti.-

clock-wise crders well 1 (Dactyl.cteniwm  eegytium), well 2

ikt T |

Alina =~ FANED Y g (N A R




ke 3)4 -

x
(Digiteria ciliari%, well 3 (Prachiaria lata), well (jzileusiry_a_ inlticn),

well 5 (maize) and well 6 (millet). sn MSY antiserum {(1Qul) prepared ¢

agoingt the Ibadan isclate and obtained from the Virolegy Unit of the
Internaticnal Institute of Tropicnl Jlgriculture, Tbadan, Nigerirs,; was
placed in the central well. In snother set of six wells particlly
purified maize sap (10ul) only wns uged with the MSV antiserum in

the central well., The set up wag allowed to stand for U8 in o
humid chamber (glass beaker plus wet filter paper) after which

obgcrvationse were made.

53  Results

534 SBurvey of altcrnotive hosts of MGV

Table f; shows the different alternative hosts (m.r)stly STOSS weeds)
with maize stresk disease symptoms collected from four sites around the
Zarin area, The following five gross species were collected »nd identi-

fied: Elcusine indica (Plate VIIT) Digritaria cilisris (Plate IX),

Brachiaria lata (Plate X), Dnactylcctenium acgyptium (Plate XI) znd

EDrogrostis cilisris., In the L. .B. form site, pearl millet (Ponnigetum

o e . bl =

americanum_L.) Leeke (Plate XII) was observed with MSVD sympytoms, Digitaria
ciliaris was found at the four sites survepeti while E, indica was found in
three sites (Table ). These twe grasses were the most frequently geen

with MSVD symptoms. Bropreotis ciliarig and B. lata were found =t only  x

one 3ite each (Table LY. M™e I,.R. £arm had many nore infected rrass

species (five) than any cf the other sites surveyed,
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Table L. Grase speciecs with maize strenk virus
disease symptoms collected from four

gites in Zaria, Nigeria

Site Grass
of speclen
BUTV Y (2nd cthers)
Galma River Eleugine indica Gaertn.

Digitaria ciliaris (Retz.) Koel.

I.i.E, I'nrm Fleousine indica

Digitaria ciliaris

Dactyloctenium acgynliun (L.)
|

Beav.

Brachiaria latz (Schunach.)

C.E. Hubbard ex. iabyns,
Bragrostis ciliaris (Linn.) M. Br.
Pennisctur agmericanum (T,) Leeke

. {
[

University FParm Digitaria cilinxis

TMleuvgine indica

Wusasa Digitaria cilioris







Plate IX, Digitaria ciliaris - healthy (right) and

diseased (left) plants,
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539 Agar Jiffusion tests

Partinlly purified snp of the four grasses, maize and nillet
reacted positively with MBSV antiscrum as shown in Plate XIIT.
However, the intensity of the preecipitation lines chiained were
different. Maize had the most intonse lines followed by Digdtoria

cilinris, D, aegyptiue, B. latn, B, indicn and millet.

Sed  Discussion

Many workers, including Storey (1925), Van der Merwe (1926),
Gorter (1953), Smith (1972), Rose {(1972a, 1973b and 1978) and
Ekukole {1985) have pointed out the importance of grass hosts in
the eticlogy of the maize streak virus disease: they support popu-
lations of gicadulinn sppe ot a time when the preferred maize huost

is absent in the field,

Four gross species: D, ciliaris, E, indice, Setaria borbhata

and Eragrostis gangctica were abserved in the Samaru area of northern
Nigeria with typieal maize streock symptoms (sinone., 1972). HSVD symptoms

have also been observed on Prachiaria deflexn, Sctarda syp., Hottboellia

8ps and Paspelum polystachyum Br, on fields at Moor Plantation, Ibadan

(Fajemisin and Shoyinka, 1976). The survey reported here provisionslly
ldentified the following three new grasshosts of the maize strenk virus

in Nigeria t D, aegyptium, Brachisrin lata and Eragrostis cilioris.

The survey alsc showed that nnize streak (lisease symptoms were more
frequently scen on D. cilinris and B. indica than on any of the other

grasges, Smith (1972} alsc noted that D. horizontalis amd #, indica

[ i e sl

were commonly infected in the fiold,






D, ciliaris and E, indica may possibly be very important in the
eticlogy of the maize stresk virus disease in the Zaria aren,
In their survey of grasscs in Ibadan, Rossel and Mabukenya (1943)

chserved nnize streak ‘liscase symptons on Axonopus eomyressus,

Setaria barbhata, Brachiaria Jeflexa, Fleusine indica and Panicun ~

maximun. «ccording to these two workers, maize streak disensc
symptoms are most common on I, maximum in s2cuthern Nigeria -nd,
therefore, this speecies nny play a2 very important role in the
development of the maize streck virus disease from season te senson
in that area, They 2lso succceded in transferring the stronk froo
infected P, noximun plants to healthy ones but transmission tc mcize

was unsuccessful,

The occurrence of MSVD symptoms on millet in Zaria sujports the
finding in India (Seth ct sl., 1971) that pearl millet is ~ host for e

disease,

Results cof the serological studies reperted here show that the
virus found in D. giliaris D, ceqytium, B. lata, E. inlica, maize ond
millet is related to the MSV isclate from Ibadan and that 21l the
isolates (grosses, maize and millet) are also related to one “nother,
A more extensive survey moy reveal more grass and other alternciive
hosts of MSV in the Zoria arcas It should also be yossible to nsany
for MSV in hogts with or without symptoms in the near future if the
modern ELISL technique is uscd (insa, rers. com). Variations in
the intensity of precipitation lines obtrined in the serologienl

tests apperr to suggest that the different grass hosts, miize



and millet contain various amounts of the wmaize streak virua,

Dactyloctenium aegyptium ~nd Dijdtarin ciliaris formed more

intense lincs possibly beenuse the discase is usually more scovere
in them. The faint precipitaticn lines obtained with Brachisrin
lata and Elcusine indica possibly indicate a low concentration

of the virus in these grasses - MSVD symptoms in them are usunlly
very spcymein the field. dAltheugh severe MSVD symptoms were
observid on late planted millet, the reaction with MGV antiserum

produced very faint precipitation lines,
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Chapter 6 FIKLD SURVEY OF THE INCIDRNCH OF THE
MATZE STRESK VIRUS DISEASE (MSVD) IN
THE ZRI AREA

6.1 Introduction

In 1972 the malze stresk vrus disease almost attained epiphytotic
levelg in many parts of northern Nigeria {Anon., 1972). The game
situation occured in 1983 -~ fields surveyed by the Virology Unit of
the IIT4 had an average of 75 ercent infection (Keyser, 1983).
Unfortunately, records of the digease around the Zaria area, vhere

maize is incrensingly being grovm, ere not readily available,

The objective of this survey was, therefore, to find out the
incidence of the maize streak virus disease at four different locations
in the Zaris area in order to establish a basis for cgomparison from

year to year,

6,2 Materials and methods

-

The §1tés olicker for this survey were those surveyed for Cicadulina
8pps and alternative hosts of e maize streak virus - Galma River,
University Tarm, the research fexrm of the Institute for fAgricultural

Research (I.A.H.) and Wusasa (along Kaduna road)i

Farmers! fields at three of the four gites were chosen on the
basis of the ase of the maize plante, It wag not posaible to survey
the I,AR. farm at the same time as the other sites becaume maize
was planted in the former in June Jjust after the rains were
established. fecords were, therefore, taken at the T.AJR. farm

four to eight weeks after the other sites.



The incidence of the maize strend disease, which wes »cocovded ot
four and eight wecks 2ftcr plrmting (WAP), involved counting infected
plants and calculating the percentrye infection using the folloving
formulas

Number of plants infected x 100

Total number examined

Plants infected at LWAP were distinguished from those infectod at
8WAP by tagging them with kbels made out of hard white card.--boned
paper.,
©3 Results

Table 5 shows that the incidence of the maize streak virus dizcase
(MSVD) ranged from 1.2 vercent (Galma River) to 29.7 percent (T,i.t famm)
in 198} and from 0.0 percent (Galma River) to 23.4 percent (i,/.%. Tnrm)
in 1985 ot the sites surveyed. 'The results also show that the incidence
of MSVD wos lower at the Galmn Hiver, the University farm and lhwenso
sites than ot the research form of the Institute for Agricultursl
Research (I.i.R.), Samaru in both 1984 =nd 1985 (Table 5)s ...though
maize was planted 2t the Wusrsa site at 2bout the 2ame tine ~s o1 the
University farm (Table 5), the incidence of the disease at the lotter
was higher at LUWAP and BWAP in bYoth yenrs., Late planted mnize at the
I.4.Re foxrm (Table 5) suffered from more disease than other ;lontings

in 1985,

b.h.  Discussion
The 1984 and 1985 results indicnte that the incidence of MSVD
in the Znria area was lower than that reported for other sites iu

northern Nigeria in 1983 by Keyser (1983)., iccording to new, N°VD
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affected an average of 75 percent of the mnize plants in are-s
surveyed by the IITa Virclogy Unit. This differonce con possibly

be attributed to the rainf 11 nattcrn in Zaria between 1961 and

1985 (appendix 1). In 1981 2nd 1982 rainfnll was evenly disiributed
throughcut the period from April to COctober. This would have encowraged
the maize streak epiphytotic which occurred in 1983 in most -wits of
northern ligeria where maize was grown (Keyser, 1983) threuh the
survival of grass hosts harbouring the maize streak virus ond possibly
some infective Cicadulina (¥ jenisin et al., 1976), According to
Owonubi (1985) rainfall for 1983 was the lowest recorded nt “anaru
since 1928, 1In 1984 there was a muorked improvement in the voiaf=ll,
However, the MSVD was still mwch lower than that recorded in 1903,
It is possible that the 1983 drought depleted the Cicadulin-,
population around Zaria in 1984 and because maize was plantel errly
(4pril) they out-grew the mnost susceptible stage of the Ni3VD by the
time the viruferous insects were abundont. On the other hoand hiher
maize streak incidence was recorded in the I, R, farm «hoere nrize
was planted late both in 1984 =nd 1965, The prescnce of maiznz in
this arca coincided vith the veriod cof heavy rainfall and high
numbers of Cicadulina, Thisz ,ussibly nccounted for the high wrize
streak incilence recorded in this area. Whereas‘rainfnll wns cvenly
distributed from March to October in 198l, (Appendix 1) there wes o
gsevere drought in April 1985 which possibly affected the build up of
Cicadulina population, Maize plonted during this period cacoped

infection by the maize streank virus disense and this possibly cecounted



fcr the lover streak incidence recorded in 1985 particularly ~r un’

the Galmn River, the University frrm and Wusasn., Althouh wnize
planted in June 1985 at the I.H farm suffered very low infeeti n,

those planted in August, 1965 hod comparatively hisher MSVD

incidence. Ruse (19722 & b, 1973L, 197L4 and 1978) has pointed

cut the relationship between rainfall, Cicadulina populati m o~

the etiolo,y of the mzize streak virus disease. ace rdin = L Ly

high populations of Cicadulina end a high incidence «f the U0V0) cowr
in grasses in hijh rainfall areas and under irrimation while 1
pepulations of the leafhoyrers and loy FSGVD are common in areas with
long dry seasons, This is osaibly su because jrasses in hi h wrinfall
areas remain fresh anl attractive t Cicadulina for loncer ovi'o thon
these in dry areas (Gorter, 1953). Observations on the sccurrence of
the MSVD by Gorter (19%3) (2t Ohrigstaa - South Africa) ver = mmber
of years alsc showed that in yeors when the rainfall was cvenly ‘istri-
buted the maize crops were severely infected, but after vervy 7+ vinters

followed by late summer rains the disease was always ~f minor in crtance,



Chapter 7 CULTURAL CONTRQOL OF THEMIZE STREAK

i

VIRUS DISEASE

7.1 Introduction

Weeds, particularly of the family Gramineae, infected with the
maize streak virua disease, have been identified as important sources
of maize strezk virus inocculwm for healthy Cicadulina which eventually
feed on and infect healthy maize plants (Storey, 1925; Stonﬁpand McLean
1930; Mclean, 19473 Gorter, 1953; fnon., 19723 Rose, 1972b, 1973b and
1978; Soto et als, 1982; Rossel and Nabukenya, 1983; Eku?ole, 1985) .
Sanitation, that is, the removal of wecds before planting to maize,
hags been shown to reduce the incidence and spread ef the disease
(Gorter, 1953). Socme cther workers, on the other hand, have shouwn
that the disesse increases when plants cre manuslly shaken or rogued

during weeding opevotions (Rose, 1973b and 197h; Soto et al., 1982).

The objective of this experiment, therefére, was to find out the
effect of the fregquency and method of weed control on the incidence

and severity of the MSVD and on the yield of maize,

7.2 Materials and methods

The experimental area was ploughed, harrowed and ridged at a
spacing of 75 cm between ridges. A basal dose of cempAund fertilizer
(NPK 15,15,15) was applied at the rate of 120 kg/ha befere ridging and

2 top dressing of calcium ammonium nitrate (26% N} was applied at a rate of

130 kg/ha four wecks aftor plenting. Sceds of’a meize streak virus - suscep-

tible maize voriety (T0B-S) were sown at a spacing of 30 cm along the ridges



on 20 June in 19564 and 28 June in 1987, and thinned to one plant per
stand three wecks later. IFach plot consisted of four rows, essch Sm

long and was surrounded by a 1.5m unplanted discard,

Four treatments were applied as icllowas : pre-emergence “er.icide
application only (A); pre-emergence herbicide application plus >ie-ioe-
weeding at l weeks after planting (WAI') (B); pre-emergence hervbicide
application plus two hoe-weedingss at LWAP and 6WAP (C); three hoe-
weedings at L, 6 and BWAP with no herbicide application (D), The latter
treatment is what the farmer would normally do and therefore, -oustituied
the control. IEach treatment was replicated four times in a conpletely
randomized block desigm. The pre-emergence herbicide congisted of a
mixture of atrazine (Gesaprim; S00®! (24,9ml) and metolachlor (iual)

720 E,C, (174m1l) in 201 of vater applicd immediately after planting
with a CP-3 Knapsack sprayer, The sprayer was operated at a nressure
of 30 psi with a green nozzle which nomiraly delivered 1.25k a.i/ha

of each herbicide.

The incidence and severity of M5VD vere recorded at two rro-th

stages - LWAP and BWAP, The severity of the disease was meazured

using a scale of 1 - 5 as shown belowve Al fea !hfﬁ feat LW“-' Lierd vated.,
Rating Description of Infection
sympiom (% of leaf area)
1 Ho streaking 0
2 Slight streaking 1 -25

Moderate streaking 26 -

2
~t

3
4 Severe streaking 51 = 75
5

100

Very severe streaking 76

- - . — - —— -
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Digease incidence was measured by counting plants showing sympions
of MSVD and computing the percentape infection, Plants infected zt
LWAP were distinguished from those infected at B8WAP by tagging them

with labelled pieces of hard white card=board paper,

At crop maturity the cobs in each plot were harvested (moisture
content : 21,1 percent), dehusked and taken to the laboratory -here
they were allowed to dry for a week (moisture content : 17.0 pevcent).
They were then counted and their weight recorded. The cobs were then

shelled and the weight of the shelled grains recorded.

73 Hesults
Tables 6a, 6b and appendices lLa-f show the effects of the method
and frequency of weed control on the incidence and severity of the

maize streak virus disease in 1984 and 1985,

In 198 the incidence of the M3VD at LWAP was similar in all
treatments although plots with herbicide application plus two hoe-
weedings (C) and those with three hoe-weedings only (D) had the
highest mean streak incidence, At BWAP, significantly more (D’ 0,05)
plants were infected by the virus in treatment C than in treatment I
(herbicide plus one hoe-weoding) but other treatment differeacez were
not significant, In 1985, the incidence of the maize streak disease
at YUWAP was sigmificantly higher (¥< 0,05) in treatment D (control)
than in all other treatments and, at BWAP, significantly more
(P.0.05) plants were infected in treatments C and D than in
treatments 4 (herbicide only) and B (Table 6a). The incidence f
the disease was significantly higher (P< 0.05) at 8WAP than at ! WA

in both years.



Table 6a., Eftects of the method and frequency of weed
control on the incidence of maize streak virus
disease (MSVD) at two dates at Samaru, Nigeria,
198L and 1985,

———— e . i

1984 1984
Treatments Incidence (Y)) of MSVD at o
I, WAP BWAP LwAP BWAZ
Pre-emergence herbicide 0,00 28,87% 0.39% T P
Pre-emergence herbicide a a a and
+ .! hoe-waedinﬁ 2.71 26.06 001{2 _3l}f-
Pre-emergence herbicide a b a 12D
+ 2 hoe-weedim 3-98 h0.0G 1.16 f.ll(l
3 hoe-weedings only a a b L.
(control) 3.07 31.34 3.38 10,09
Mean 2. 31,58 1.34 6439

e — —

Le3.D (0,05) treatments (198L) = 8,65
LeS.0.(0,05) dates (198L) = 8,17
LeS.D (0,05) treatments (1985) = 1,49
L.3,D (0.05) dates (1985) = 1.34

WAP weeks after planting
Means followed by the same letter
in a colum are not significantly

different at ¥ = 0,05,



Table 6b. Effects of the method and freguency of weed
control on the severity of M3VD at two dates

at Samaru, Wigeria, 1984 and 1985

—— ———— e a s - -—

198) 1985
Treatments Severity of 1OVD (1 -8) at .. ...
LwAp BWip LwAP BWAY

Pre-emergence herbicide 1,007 4.032 1,262 2.00"
Pre-emergence herbicide b a a s
+ 1 hoe-weeding, 213 3.79 1.25 2,00
Pre~emergence herbicide e a b . b
+ 2 hoe-weedings 2,56 3.88 2,00 27k
3 hoe=weedings b a b R

(control) 3.33 L+ 06 2+29 3.0C
Mean 2.33 3.9 1.69 2Ll

- - — o S A A ——

L.3.D, (0,05) treatments (1984) = 1.16
L.3.D, (0.05) dates (1984) = 1,11
L.3.Ds (0.05) treatments (1985) = 0.51
L.5.D. (0.05) dates (1985) = 0.45

WAP vecks after planting
Means followed by the same letter in
a column are not sigmificantly different

at P = Ocor‘o



In 198lL, the disease was significantly more severe (P 0.03)
in treatments B, C and D than in A at LWAP, but the differences
between B,C and D were not sigificant (Table 6b)., At 8BWAP there
wag no significant difference bYetween the four treatments, although
treatment D had a slightly higher mean severity than all the others.
The severity of the disease at both growth s¥ages in 1985 was simmi-
ficantly lower (F¢ 0.05) in treatments A and B than in treatments C
and D but the differences between A and B and C and D respectively,
were not sigmificant (Table éb). As with the incidence score, maize
streak severity was significantly higher (P< 0.05) at 8WAP than at

LWAP in both years,

In both years, there was nc significant difference in grain

yield between the four treatments (Table 6c and Appendices Lg - i).

T4 gcussion

The data on the incidence and severity of MSVD show that the
method and frequency of weed control affect the spread of the dizecase
in the field. In treatments A (pre-emergence herbicide only) and 7
(pre-emergence herbicide plus one hoe-veeding), mammal disturbance
of the plants and leafhoppers wras minimal or greatly reduced,

This would account for the lower incidence and severity of the
digease in these treatments especially at L4WAP, Generally, the
results indicate that treatments C and D (in which there were Lo
and three hoe-weedings respectively) had higher disease incidence
and severity at LWAP and 8WAP in both 1984 and 1985, The similecity

in disease severity between treatments at BWAP in 198l ie noteworthy

aASHIA e . na 40"



Table 6¢c. The effects of the method and frequency of
weed control on the grain yield of maize

at Samaru, Higeria (1984 and 1985)

Mean grain yield (Kg/l rows)

Treatments 1984 1985
Pre-emergence herbicide 37T 8.58%
Pre-emergence herbicide a a
+ 1 hoe-weeding. be30 8,80
Pre-emergence herbicide e )2 i
+ 2 hoe-weedines 5elT 8.93
3 hoe-weedings only a e

(control) 522 9,28
L.S.D (0,05) B N.S

N.5, Mot significant at P = 0,05



and may have been caused by the movement of leafhoppers from hoe-veeded

to herbicide - treated plots.

During the hoe-weeding process, the ridges are remoulded, the
plants get shaken and the leafhopper vectors are disturbed. Infected
individuals, therefore, move from plant to plant during which tine
they transmit the virus. HRose (1973bt, 1974 and 1978) pointed out
that although roguing may rid a field of some infected plants, it
may, on the other hand, actually increase the maize streak dise=se as
the plants are manually shaken during the roguing process. Aa part of
a screening trial at the International Institute of Tropical iriculture,
Ibadan, Soto et al., (1982) found that manual disturbance of mzize plants

twice daily for 10 days enhanced insect and virus spread.

The incidence and severity of the maize streak disease at [ “AD
were significantly higher than at LWAP, At the onget of the rains the
vector number is usually low but as the season progresses, the number
increases an¢ so does the disease (Hose, 1974). Many workers including
Rose (1973b and 1974) and Fajemisin and Shoyinka (1976). have showm
that maize streak incidence and severity are usually higher in late
than in early maize. MSVD incidence and severity were generally
lower in 1935 than in 1984, This nossibly explains why some treatments
were significantly different from each other in one year and similar in

another.

In 198 and 1985, the grain yield of maize was similar in all the
treatments. This was possibly due to the fact that most plants were

infected at BWAY,



The effect of the disease is most severe at the seedling stage
(LWAP) of maire, If the plant can out—erow this stage before
infection sets in, reduction in yield is uswally minimal

(Fajemisin and Bhoyirka, 1976: Van Rensburg and Kuhn, 1977

Rose, 1978)., Generally grain yield of maize was higher in 1985
than in 1984. This difference ¢an be attributed to better weed
control, less and late discase incidence and geverity and more
rainfall. Moreover, groundnuts planted in the experimental site
in 1984 possibly improved the nitrogen content of the soil thereby
increasing yield of maize, Lombin and Abdullahi (1981} pointed out
that the yield of some cereals (particularly sorghum) can be increased

by danting them after groundnuts,
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Chapter 8 CHEMICAL CONTROL OF THE MAIZE STREAK
VIRUS DISEASE

8,1 Introduction

Once a plent is infected with a virus, recovery becomes very difficult
(Xuhn and Jellum, 1970; Matthews, 1970). Theoretically, the spread of
insect - transmitted viruses ecan be reduced er even prevented by effective
vector control (Pitre, 1968; Damsteegt, 1981), Fajemisin and Shoyinka
(1976) pointed out that chemical control of the maize streak virus (MSV)
has been attempted by controlling the vectors, Cicadulina spp. Contrary
to expectation, however, application of insecticides to crops in certoin
cages failed to decrease the severity ond incidence of some virus dicecses
(Bﬁbad"i:.;rft, 1957). Several insccticides including zldiearb, carbaryl,
carbofuran, DUT, dimethecate, demeton-methyl, disulfoton, phorate,
endosulfan, demeton, and mephosfolan have been used by various workers
particularly Hose (1974), Van Rensburg and Kuhn (1977), Drinkwater et nl.,

(1979), Sundarem and Ajayi (198L), ageinst MSV and its vectorss

The objective of the preaent study was to test six insecticides
(four granular and two spray formulntions) for their effect on the
incidence and severity of the moize streak virus disease and on the

yield of mnize,

8.2 Materinls ond methods

The test site which was located in the research farm of the
Institute for Agriculturnl Research, (I.:,R.) Sameru, Zaria, was
prepared as stated in section 7.,2. Samaru falls in the northern
guinea savanna zone., fAccording to Valctte and Ibanga (198L), the

soil type of the I.AR. farm is the typieal Haplustult (USDA) end




a profile of it shows that the first 11em is sandy-loam while the next
100cm is alternation of clay-~loam to olay, and sand-clay, 4 tynicnl

rainfall pattern at Samaru (1981-1985) is given in Appendix 1,

4 local maize streak virus — susceptible variety of maize (TZB--8)
wag planted at a2 spacing of 30cm on 75cm rideges in plots measuring Sm
by 4 ridges and surrounded by a 1m guard row. There were seven treatinents
which were replicated four times in 1984 and three times in 1985, in a
randomized block desigm: carbofuran G {at the rate of 1.0kg a.i/ha)(4);
demeton 5G (at 1.0kg a.ifha) (B); thiometon 5G (at 250g a.ifha) (C);
endogulfan 56 (40g a.i/ha) (D); dimethoate 40 E,C. (at 0.5kg a.i/ha)(il);
carbaryl 85 percent W.P. (1.5 kg a.i/ha) () and control {0,341 water
per plot) (G). The chemicals were chosen on the basis of their systenic
nature vhile the rates used were those recommended by the manufacturers
and other workers who have used the chemicals, Treatments 4 through
D were applied by spreading the chemicpnls evenly into 30cm deep furrows
madL on the ridges and covering with gome so0il into which the maize
seeds were then planted., Treatments ¥ and F involved spraying the
~eppropriate chemical (in 2251 of water/ha) with a CP-3 Knapsack

pprayer at two and four weeks after planting {WAD),

The incidence and severity of he ralze streak virus disease were
recorded at WWAP and 8WAP. Disease incidence was measured by counting
the number of planits infocted with the meize streak disease and computing
the percentage infection while severity was scored on a scale of 1-5
(see section 3.5,2). Tnfected plants at LUAP were distinguished from

those at 8WAP by tagging them with labelled hard white card-board paper.



1 .. |
Yield was asscssed by harvesting all the dry cobs (moisture

content : 23.2 percent) from each plot, The cobs were allowed to
dry further in the laboratory for a week (moisture content : 18
percent) sfter which they were counted and their weight recorded.

The cobs were then shelled and the weight of shelled grainsg recorded,

8.3 HResults

Tables 7a, 7b and appendices Ha -~ f show the effect of six insecti.-
cides on the incidence and severity, of the maize streak virus (MSVD)

in 1984 and 1985,

In 1984, there wae no significant difference between the treatmentsy
in the incidence of the disease {7a). However, plots treated with carho-
furan had no disease at LWAP. At BWAP disease incidence was significantly
lower {P. 0,05) in carbofuran - treated plots than in those treated with
the other insecticides. Digease incidence was significantly lower
(P-.0.0S) in demeton and carbaryl-treated plots than in that treated
with thiometon (Table 7a). In 1985, the incidence of the disease at
LWAP was similar in all the treatments under comparisen (Table 7a).
Ag wae the case in 19834, carbolfuran-ireated plots had no disease at
LWAP, At BWAP, disease incidence was sifmificantly lower (P° 0.05)
in plots treated with carbofuran than those treated with demeton,
thiometon, carbaryl and water but was similar to the incidence in
erdosulfan and dimethoste - treated plots (Table 7a). The incidence
of the disease was significantly higher (I'- 0.01) in 1984 than in 1985
(Appendix Sc).
*

Disease severity at LwaP in 1984 was significantly lower (P 0©,03)

in carbofuran - treated plots than i1 all the others except the control



Table Ta, Effect of six insecticides on the incidence of
the majze streak virus disease (MSVD) at Samaru,
Nigeria (1984 and 1985).

e -

198l 1985

Treatments Rate % incidence of MSVD at N

(2.i/ha) LWA gyap LwAP BIAP
Carbofuran 3G 1.0kgz 0.,00% 0.83% 0,00% 0.00%
Demeton 5C 1.0kg 5.09* 17480 0.92*  3.22"
Thiometon 5G 250g 6.38° 32.79° 0.48% 3,95
Endosulfan 5G L,0g 3,852 23.91%¢ 0.43% 2.827°
Dimethoate LOG (0.5kg) 1.01% 23,29 0.49% 2.69%°
Carbaryl 85 WP 1.5kg 1.52*  18.96° 0.93%  6.09°
Cmtrol = 2,217 21.59%®  0.51*  6.76°
Mean 2.87 19,84 0.54 3.65

- ————

"

L.5.D. (0,05) treatments for 1984 = 7.72

L.5,D, (0.05) dates for 198l Lot

il

L.s.D. (0.05) treatments for 1985 = 2,83

L3.D. (0.05) dates for 1585 1.51

Means followed by the same letter in a column are

not significantly different a2t I' = 0,05,

-



(Table 7v) while at BWAP, the discase was significantly leas severe
(P 0,05) in plots treated with carbofuran than in all the others,
The disease was significantly more severe (P+ 0,05) at 8WAP than at
LwaP (Table 7b). The severity of the digeare 2t LWAP in 1985 was
gsimilar in all treatments althourh no disease was recorded in plots
treated with carbofuran (Table 7b). At AWal, the severity of the
disease was significantly lower (F. 0.05) in plots treated with
carbofuran than in those treated with thiometon, endogulfan, carbaryl
and water but similar to those treated with demeton and dimethoate
(Table 7b), The severity of the digease was significantly higher

(P 0,01) in 1984 than in 1985 (Appendix 5f).

Table Te¢ and appendices Sg ~ i show the effect of six ingsecticides
on the grain yield of maize., The ireatuents were not significantly
different from each oither in hoth 1984 and 1985, However, plots treated

with carbofuran yielded more than the otherg in both years (Table ?c}.

B4 Discussion

Carbofuran -~ treated plots had legss diseanse and =~ highep . grain
yield than plots treated with thiometon,; carbaryl, dimethoate, endosulfaon
and demeton. These results confirm tlhiose obtained by Sundaram and Ajayi
(198L) who reported that carbofuran performed better than demeton and

dimethoate - in coutrolling the M3VD,

Several workers, including Fitre (1968), Rose (1974}, Van lenburg
md Kuhn (1977), Soto and Buddenhagen {1978) and Drinkwater et al.
{1979), have used carbofuran to control MTVD and other virus diseases

with encouraging resulte,



Table Tb. Effect of six imsecticides on the severity of the
maize streak virus discase at Samaru, Nigeria
(1984 and 1985).
Hate 198, ) 1985
Treatments (2.i/ha) !w’i;\mri tyB;iP MSVD at RS —— L
4
Carbofuran 3G  1.,0kz 1.00% 2,257 1.00% 1.00%
Deme ton 5C 1.0kg  2.65%°  L.uLP 1,50 2.202°
Thiometon 5G 250g b 7% 1 L.hﬂb 2,00% 2.80°
Endosulfan 5G Log 3.29¢ L.29° 1.50% 2,L°
Dimethoate LOE.C. 0,5xg 2.75°¢ L.16° 1.67% 2.002P
Carbaryl 85 Wb 1.5kg 2,13%° 1,267 1.50% 2.33°
Control - 143" 3,92 2,002 2,70°
Mean 2.35 3.97 1.59 2,21
L.S.D (0.05) treatments for 198 = 1,14
L.S.D. (C.05) dates for 198l = 0,61
L.S.D. (0,05) treatments for 1985 = 1.26
L,5.D, (0.,05) dates for 1985 = 0L8

leans followed by the same. letter in a column

are not sigmificantly different at F = 0,05,



Table 7c, Fffect of six insecticides on maize yield

at Samaru, Nigeria, 1984 and 19385,

Rate Mean grain vield {(kg/li rows)
Treatments '(a.ifha) 193&? 1985
Carbofuran 3G 1. 0kg 606" 9.13%
Demeton 5G 1.0kg g, 22% R.63%
Thiometon 5G 250g 5,587 8.87%
Endosulfan 5G L0g JJ,.39CL ?.STa
Dimethoate 4O E.C, 0.5kg L ho® | 6.87%
Carbaryl 85 W.P, 1,5kg n5e% 7.37
Control - . 3.7}4a T.OBa

LtSQD (0.05) - N.S. N.Sn




The use of carbofuran.to protect maize aainst leafnoppers other than
Cicadulina spp. has been examined by Shirud and Fitre (1972a, b and ¢,
and other workers, particularly Mitra ct al. (1970) and Pitre (19673 .
They showed that carbofuran is notphytotoxic to maize, and that its
efficacy is affected by the position of the infected leaves

on the plant as well as by soil moisture =2nd soil type. All the
insecticides used in this trial have some systemic effect although
this vroperty is stronger in some (particularly carbofuran) than in
others (especially carbaryl) (Hill, 1975; Hill and Walter, 1982).

In this trial 4 out of the 6 insecticides werec applied to the soil

at planting. The absorption, translocation and persistence of most
systemic insecticides are affected by soil type and scil moisture
(Getzin and Chapman, 1959). %hen the insecticides, particularly

the granular systemic formulations (carbofuran, demeton, thiometon
and endosulfan), vere applied in June 198l;, the soil at the experi-
mental site was barely moist (rzinfall for June was 65.4mm - Appendix 1).
Many areas had patches of hard crusted soil, This would have affected
the availabilitg’abaorption and tranglocstion of these insecticides
and possibly accounted for the poor performance of some of the
insecticides in reducing both the incidence and severity of MSVD

at LWAP. At BWAP there was a significant difference in severity

and incidence of the disease between carbofuran - treated and the
other plots. This was possibly duc to the higher rainfall in July
and August, 1984 (Appendix 1) which improved the moisture content

of the soil and enhanced the absorption and translocation of the
insecticides, Bhirud and Pitre (1972z2) found that carbofuran and

disulfoton performed best at the hirhest soil moisture level and
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were less effective at the lowest soil moisture level, Some freatmening
particularly, thiometon, endosulfan znd dimethoate, still performed
poorer than the control at BWAP in®8L. It is possible that some ireated
plots attracted more leafhoppers because of the vigorous growth of the
plants and therefore, performed poorly (Ileno, pers. com,), Van der
Plank {1963) has also discussed extensively the spread of viruses and
fungal spores from unsprayed to sprayed plots located in the same

experimental area.

Generally the insecticide -~ treated plots performed better than
the control plots at LWAP and BWAP in 1985, No disease was recorded
in the carbofuran - treated plots at both LWAP and 8WAP. Rainfall
in 1985 was almost twice as much as in 1984 (Appendix 1) and moisture
was therefore not a limiting factor to the effectiveness of the

ingecticides.

Plots treated with carbofuran had the highest grain yield and the
least disease in both 1984 and 1985. Generally the treated plots
performed better than the control plots in both years. The lack of
a significant difierence between the treatments in terms of yield can
be attributed to the late infection of nlants by MSVD., Usually yield
is reduced considerably when plants are severely infected at about
LWAP (seedling stage) (Anon., 1972: Fajemisin and Shoyinka, 1976;:

Van Rensburg and Kuhn, 19773 Rose, B78; Soto and Buddenhagen,
1978) but once the most susceptible stage is passed, reduction

in yield is usually minimal,
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Chapter 9 THE REACTION COF THIATY VARIETIES OF MAIZE
TC THE MAIZE STRE'K VIRUS DISEASE AT SAMARU

9. 1 Introduction

The use of resistant varieties of crops in pest management progrommes
in order to enhance high crop yields has gained a lot of ground in
Nigeria and other parts of Africa (Kim et al., 19813 Anon., 1982;

Soto gt 2l., 1982). iccording to Fajemisin and Sheyinka (1976), the

use of culturcl and chemical control in lowering initial infection by

the maize streak virus is not reliable for effective control under
conditions which arc extremecly favourable to the virus such as those
found in West .\frica, The most promising way of centrel is to breed
resistant varieties. This is particulzrly true for an arez like Yest
Africa where over 80 percent of majze production is in the hands of
peasants who ~re too poor ond ill-equipped to cope with the financial

and technical burdens of chemiczl control., The Internationzl Institute
of Tropical ‘griculture has produced some varicties (particul rly TZSIL-\\’-1‘~‘.
which are resistant to the mcize streak virus disease (MSVD) (inon., 1980;

inon., 1982),

This trial was aimed at determining the reaction of 30 maize
varieties (same of which arc reportedly resistant to MSVD) in tcrms

of disease incidence and severity, Crop yield was also measvred,



92, Materials and methods

Thirty maize varieties made available by the maize Agronomist,

Ingtitute for Agricultural Hesearch, Samaru, were used in this trial,

Seeds of all the varieties were sown alt an inter-row spacing of
75cm and interplant spacing of 30cm on 20 June, 1984, Hach plot
consisted of four ridges which were Sm long. The plants were thinned

to one pexr stand 3 weeks after planting (WAP).

The incidence and severity of the maize streak disease were
recorded at LYWAP and BWAP. Disease incidence was measured by
counting plants showing eymptome of the maize streak virus disease
and calculating the percentage infection., Disease severity index

was caleulated using the following formula (McKinney, 1923):

Disease
severity = B5Sum of individual ratings x 100
index Number of plants assessed o¥

(¥ maximun disease category)
Plants showing infection at LWAP were distinguished from those at
BWAP by tagging them with labels made out of har - hite card-board
paper.

At crop maturity plants in all four rows per plot were harveszted
and the cobs dehusked and taken to the laboratory where they were
allowed to dry at a temperature of 28°C and a relative humidity of
50 percent. After one week of drying (moisture content: 17.2 percent),
the cobs were counted and their weight recorded. The cobs were then
shelled and the weight of shell grains recorded.

b



9.3 Resulis

Table 8 and appendices 6a and 6b show the reaction of 30 varicties
of maize to MSVD in terms of incidence and severity. The incidence of
MSVD at LWAP ranged from 0.00 to 15,85 percent; it was significantly
higher (P 0.05) in 52V-2 and ATS-1 than in Bomo Local but similar
"in all the other varieties under comparison (Table B)., At 87AP the
incidence of 145VD was very variable, ranging from 6.22 percent in Bomo
Local to 63,80 percent in Safit 104 (Table 8). M3VYD incidence in Safit
102, IRAT 785, Yozarica, El XEl lMex, and SZV-3 was similar but simi- -
picantly higher (P:.0,05) than in all other varieties upder
camparinen. . The varieties TZ5R-Y-1, SZV-6, Bomo Tocal and
TZB-5 had consistently low MSVD incidence at both LWAP and 8WAT,

‘The incidence of the discase was significantly higher (P £ 0,05} at

8WAF than at LUAP.

At LWAD, the severity of the disease in SZV-4 and IRAT 703C wam
significantly higher (P ~ 0.05) than in Trop x Temp 27, TZB-§, Bomo
Local, SZV-6, TZ8l-Y-1, Pop Oenegal, BV 7082, EV8176, EV Gusan
and NB-1 but similar to that in other varieties (Table 8).

The lowest MGVD severity at UWAF was recorded in TZSR-Y-1 (2.81),
SZV-6 (2.78), TZB-8 (2.57) znd Bomo Local (1.00) (Table 8), At Owar,
digease severity in SZV-2, 5ZV-3, Bl x [l Mex, and TZPB Comme uzs
significantly higher (P<4.0.05) than in Bomo Local and SZV-6 but

similar to that in all the other varieties under comparison (Tahle 8).



Table 8. Incidence and severity of MSVD on thirty
maize varieties at Samaru, Nigeria 198L.

- T

Incidence (%) at

Severity (1-5) at

Variety LWAP BWAP LwAP BwaAp
Bomo Local 0.00*  6,22% 1,002 3.00%"
' 12B-S 5.75%° 17,08%%° 2.57° 3.67%%°

SZV-6 6.26%° 8,73° 2,78° 2,872
Trop X Temp 27 L.27°° 27.78°%° 2.80° 3.932¢
T2SR-Y-1 9.38%% 20,0,3%°¢ 2.81° 3,060
Pop Senegal  8,18%° 36,96°T6 2,87° 4.03%
EV 7982 L.56%°  18,1,2%° 2.89" 3.59%°¢
NB-1 3.85%0 20,3384 2.89" §.qam0e
EV Gusgh 7.56*° 13,6978 2.93° 144 00%
EV 8176 6.19%° 36,18°%€ 2.93° 3.98%0¢
SZV-3 12,5% g5y,320 3.00™ 4a13°
SZV-1 11,1620 39,1398 3.01% 1. 26°
Pips Abaki  14.07°°  39,29°7ER 3,09 3,692
ATK 827-R 6.68%° 36,5578 3.11%° 4.02°°
SZV-2 15,85°  28,96°9¢f 347° La17°
ATS-1 14,.86%° 3181968 3.19% T R
Western Yellow 9,16%° 15,338 333 . 01%
Trop X Temp 3  6.5%°  20,1330¢¢ 3.2 R
S2V-5 3.65%°  27,23%9e 34> 3,842
Bako Comp. 7.02%°  31,89°9¢%E 3,52 3.97%¢
Safit 102 14.03%® 63,809 3,8, W e
EV 8188 3.33% 18,972 3.58% k.03
Pozarica 12.8,%° 62,319 3.55™° a0l >°
Trop X Temp L2 8,72%°  25,650cde 3.62% 3,908
Safit 104 7.26%° 28,07°9F 3,67°° 3,65%%°
128-G 3.02%® 10,772 3.6 Leo7™
El X El Mex  11.39%° 58,74 3.80™ La10°
TZFB Conne T35 25,77700e 3.90% lye12°
IRAT 785 8.51%° 63,27 b.05° 3,92°%°
SZV-Y 7.93*°  us,8,804 la12° 4,06
Mean 8.06 32,76 3.23 3.86

Using Duncan's Multiple Range test, means in each column followed

same letters are not significantly different (P = 0,05)

P —

-

by the
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The lowest mean MSVD geverity at BWAY was recorded in HZV-6 (2.87),

Bomo Local (3.00)} and TZSR-Y~1 (3.26). The latter three varieties
showed consistently low MSVD severity at both LWAP and 8WAP. Out of

the 30 varieties exposed to MSVD infection, 29 had a mean geverity of
greater than 2 (Table B). The severity of the disease was significantly

higher at BWAP than at LWAP (iable B).

The grain yield of the 30 nalze varieties exposed to natural
infection of the virus is given in appendices 6c and 6d. TZSR-Y--1

had the highest grain yield,

©4 - Discussion

Most of the maize varieties tested reacted in about the same way
fo MSVD in terms of incidence and severity. However, a few varieiies,
particularly TZ48R-Y-1, SZV-6 and Tomo Local had congistently low
diséaée at bath LWAP and 8WAP., Disease was consistently more common

and gevere in the varieties §2V-l, 3alfit 102, IRAT 785 and Fozarica.

| The results obtained in this ftrial are gimilar teo those ohtained
by Sundaram and Ajayi (198L) who reported seedling resistance to ¥SVD
in the variety SZV-6 at Samaru. Among the 30 varieties tested agmainst
MSVD, none of them was immune but their reaction to the diseass varied
to some extent. Sundaram and Ajayi tested 1l maize varieties (lestern
Yellow, SZV-2, 5ZV-5, SZV-6, TZBw5 and NB-1 were used in this trial)
and fﬁund that 12 entries were infected with MSVD in the final count.
According to them, the least affected were : S5ZV-6, SZV.5, TZB.3

and SZ2V-2; all the others suffered over 50 percent infection,



Bamo Local and T2B-5 were used as susceptible checks in this trial
but suffered less disease than most of the varieties under comparison,
Since plots were completely randomized, it is possible that their
proximity to more tolerant varieties offered these varieties (Bomo
Local and TZ2B-8) some protection from MSVD., This would account for
the low disease recorded in them, It is worthwhile to mention that
susceptible maize varieties have been shown in some cases to stand

up to MSVD epidemics, For example, in an MSVD epidemic in Sao Tome

a-'f"'"
in 1979, susceptible populations stood up to the epidemic and gave sen dt?

excellent yields, This was possibly a case of escape,

Although TZSR-Y-1 had the highest grain yield, the varietier,
per se cannot be compared because yields of healthy and disease plants

per variety were not recorded separately.



Chapter 40
SUMMARY AND CONCLUSIONS

A survey of Cicadulina species around the Zaria area between
March, 1984 and October, 1985 revealed the occurrence of four species:
Cicadulina mbila lNaude, C, triansmula Ruppel, C. arachidis China and C.
similis China. C., mbila was caught more often than the other species,
A greater number of species and individuals was caught during the

rainy season than during the dry season,

Studies on the development of C. mbila at Samaru in 1985 revealed
that at a temperature of 29 to 31°C the life cycle from egg to adult
took 27 days, and 26 days at a temperature of 32 to 3&.500. Temperature

appears to play a very important role in the development of this snecies,

A survey of alternative hosts of the maize streak virus (MSV) in
the Zaria area showed five pgrass species with typical symptoms of the

maize streak virus disease (MSVD): Dactyloctenium aegyptium, Digitarie

ciliaris, Brachiaria lata, Eleusine indica, and Eragrostis ciliaris,

MSVD symptoms were also observed in pearl millet, Pennisetum

americenium (L.) Leeke. Serologzical studies proved conclusively

that MSV in maize is serologically related to the virus which elicits
streak symptoms in millet and the grasses mentioned, Precipitation
lines were more intense with partially purified sap of Dactyloctenium
aegyptium and Digitaria ciliaris than with B, lata, E. indica and millet.
In the field, D, aegyptium and D, ciliaris tend to be more severely

affected by MSVD than the other hosts mentinned.



Survey of MSVD in the Zaria arez from March 198L to Septenmter

1985 revealed that the incidence of the disease was lower in 1985
than in 1984 and that early planted maize suffered less disease
than those planted late, particularly in the research farm of the
Institute for Lgricul tural Research at Lamaru, Rainfall and the
presence of weeds, particularly of the family Gramineae, were
identified as possible important factors responsible for diffe-
rences in the incidence of the MSVD in Zaria. Digitaria ciliaris
and Eleugine indica may be very important in the etiology of the

disease from season to season and year to year in the Zaria area.

The effect of the method and frequency of weed control on
MSVD incidence, severity and on yield was investigated at Samaru
in 1984 and 1985, Four treatments were involved : pre-emergence
herbicide application, pre-emergence herbicide plus one hoe-weeding
at LWAP; pre-emergence herbicide plus two hoe-weedings at L and 6/AP
and three hoe-weedings only at L, 6 and BWAP (control). Both incidence
and severity of the disease were lower in plots treated with pre-emergence
herbicide only and pre-emergence herbicide plus one hoe-weeding than
in those with pre-emergence herbicide plus two hoe-weedings and three
hoe-~weedings only. Disease was consistently high in the latter two
treatments in both 1984 and 1985, Crain yields in all treatments

were similar and this was possibly due to late infection by the virue.



In 1984 and 1985, carbofuran, demeton, thiometon, endosulfan,
di methoate and carbaryl were evaluated for their effect on the
incidence and severity of the MSVD) at Samaru. Carbofuran - treated
plots consistently had the lowest disenge and the highest yield in

both years,

In another trial (198L) 30 maize verieties were exposed to
natural infection of the MSVD, TZ8R-Y~1 and SZV-6 consistently
suffered low disease incidence and severity at LWAP and BWAP and
TZSR-Y-1 also had the highest grain yleld. None of the varieties

was immune to the disease,

The key to pest management lies in the ability to use all knowm
control measures singly or in appropriate combinations sc as not ic
cause any social, economic or enviromnmental upheavals., For any pest
management programme to be successful, the pest has to be identified,
its pest status established and its life cycle and habits have to be
fully comprehended. Only after making such analyses can suitaile

control measures be determined,

In the present study, attempts were made to identify the pest,
that is, Cicadulina spp. and some inveatigations were made on the
biology of C., mbila, a well known vector of the M5V, Attempts wveve
also made at controlling the disease and vector by cultural and chenical
methods, Some maize varieties were also evaluated for their reaction to
the MSVD, If all these facts are put together in a flexible syutem end
weather conditions are right (particularly rainfall) the yield of maize
can be doubled in the Zaria area as well as other parts of northern

Nigeria where this crop is increasingly gaining ground,
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APPENTICES

Appendix 1. The amount of rainfall (mm) at Samaru
between 1981 and 1985

Year

Month TT981 T 1982 '&9&3’""“‘?9 L 'ﬁbﬁf
January 0.0 0.0 0.0 0.0 0.0
February 0,0 0.0 0.0 0.0 0,0
March 0.0 0,0 G.0 5é2 32,9
April 100.7 59.7 0.0 30.1 0.0
May 90.7 721 73.3 98.9 140.7
June 159.0 113.9 The3 55.4 142,2
July 25L.8 163.7 10745 173.8 313.3
August 280.6 190.7 259,7  158.1 256,13
September 133.3 117.6 93.4 185.0 163.3
October 0.0 L5.6 0.0 177.5 3.3
November 0.0 0.0 0.0 0.0 -
December 0.0 0.0 0,0 0,0 ~
Total 1019,1 768.5 608,2  886,0 1052,0

- — - e b ——

Source: Agro-meteorolosical Unit. I,A.R,, Samaru, Nigeria

Appendix 2., Mean temperature (QC) at bamaru, Nigeria
between January and September, 1985

Month Temperature (°C)
January 31.6
February 29.5
March 35.1
April 3h.5
May 33.5
June 30.0
July 27.8
August 28.8
September 29.3

— - - e —

Source: Agro-meteological Unit, I.A.R., Samaru, Nigeria



Appendix 3

Common name

—

Pesticides used in field trials

Trade name

Chemical nature

Atrazine (H) Gesaprim

Atratol

Metolachlor (H) Dual

Carbofuran (1) Furadan

T

2 =~ chloro-N-isopropl--

acelanilide

&-chloro=6-ethyl-
N-(2-methoxy=1-methyl.-
ethyl)=C-acetololuidide

2,3 =dihydro-2,2-
dime thylbenzofuran-7-yl—-
methyl carbamate.

00~ diethyl 0=2-
ethylithio ethyl phosphoro-
thionate

S=2=ethyl thiocethyl-
00~ dimethyl phosphoro-
dithioate

6' 7'8' 9, 1 0’ 10-}18130}1101"}-'
hydro=6,9- methano-2,l,3

benzo(e) dioxathiepin 3.-oxide
00— dimethyl S- methyl-
carbomoyl methyl phorphioro-

dithionate

1=naphthyl methyl crrbamate

Deme ton (1) Solvirex

Thiometon (I) Ekatin

Endosulfan (I) Thiodan

Dimethoate (I) | Rogor

Carbaryl Carbaryl 85
H: H;;;;;ide

Insecticide
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Appendix La. Analysis of variance for the effect of the method
and frequency of weed control on the incidence of
the maize streak virus disease (MSVD) at two dates”

at Samaru, Nigeria, 1984.

Sources of DP 55 MS F
variation

Rep 3 T HeB.skz 564181 1903
Trt. 3 308,928 102.976 3489

Date 1 679449 6794.9 230, 208°

Trt x Date 3 165,055 55,018 1.86L NS
Regidual 21 619.842 29.516

Total 31 8057.26

o m—— - — e

* Significent at 0,05
*#* Significant at 0.M
NS Not significant
a LWAP and BWAP

Anpendix L4b, Analysis of variance for the effect of the method
and frequency of weed control on the incidence of
MSVD at two dates at Samaru, Nigeria, 1985

8 —————— —— 8 A A— —— e B l—

Sources of

Variation DF 55 M3 F
Rep 3 6.507 2.169 1,407
Trt, 3 111.172 37.057 25,071°%
Date 1 205,082 205,082 138, 745%*
Trt. x Date 3 17.008 5.669 3.835%
Residual 21 31.041 1.478

Total 31 370.809




Appendix Uc  Combined analysis of variance for the effect of
the method and frequency of weed control on the
incidence of MS/D at two dates at Samaru, Nigeria
1981+ and 1985.
Sources DF S MS P
variation
Rep 3 119.791 39.93 2.577
Yrs 1 2763.3U 2763.3a 17B.315""
Rep x Yrs 3 55.258 18.M9 1.139
Trt 3 300.973 100.32U 6.U7U**
Yrs x Trt 3 119.127 39.709 2.562 NS
Dat e 1 1+680.27 uU680.27 302.01?
Yrs. x Date 1 2319.39 2319.39 1U9.667"
Trt x Date 3 12U.115 Ul1.372 2.67 NS
Yrs x Trt x Date 3 57.925 19.308 1,21+6 NS
Resi dual 12 15.U97
Total 63 11191.1
Appendix 1+d. alysis of variance for the effect of the method and
frequency of weed control on the severity of MS/D at
two dates at Samaru, Nigeria, 198U.
Sour ces of O VB F
vari ation
Rep. 3 1.113 0.371 . 0.775
Trt 3 5. 627 1. 876 3.563*
Dat e 1 20. 656 20. 656
Trt x Date 3 5. 855 1. 952 3.7
Resi dual 21 11. 055 Q 526
Total 31 M. 307






