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ABSTRALCT

A Survey of commerciol fomare furms and nicrserees
i Akomadon during the wet and dry seanods of
193] aad 992 idenrifled Sepiovi i.rdf:ﬁ_rr caused
by Sepioria Iucapergiet a5 the most seviows leof
dispase of iomalo in N wet searou. Incidence af
Selerorium will, carly biight and leaf mould was
fmired.  The major fruir disegses dunng the wer
pegapm were bocterial speck ond spol. Fre
rorsispors caused by Phome, Colleimrichum, Afier-
fgriy and Fusrigm spp. infrequently ocourred
vem B e el segior  The dry season ofe Wil
afificred primarily by Fusoricm will, blotsom ol
ro¢ grd Fook keor.  Rood dmor and dmppf-'ilr.-pf
segurred i Both dry end wel SegsoR NGSIETAES.
Fungicides used in the area in decreasing order of
imeemsity were Dithane M43, Kocide 101, Cocobre
Sandoz and Champdor, Despife their inneise dge,
especially in the wer seasom, conirel of Jepioria
beaf spey, rhe main targer of the comral wes poor,
Three igtances of fumpicide meguge wiz Q)
fndiscrimindle miving of diferens fumpicides (offen
mt sub-oprimal rafes), (1) adopiion Of ispReEer
spray programme ard (L) applicalion of furgicides
irrggpective of direase level  were idensiffed,
Conrrol of Sepioria feaf spod, bacterial speckispol,
Futarim wil end root knor thould be furteer
st perd,

Keywords; Lycoperigon grculentum, Sepang
{eaf £pal. ﬁa.w.l.ﬂ'ﬂ:. direases.

INTRODUCTION

Temaio (Lycopemsicon esculenium Mill) & an
isnponsni vegeisble {n Ghama. A pujor centre of
prduction kn the couslry is Akomadan in the

AGRICULTURE

Ashandi Repgron where 1he crop 15 grown durieg he
wed seasons (April - July aed September- Novem-
ber) and in the dry season {Decomber - March)
The dry scason crop & mzinfy grown willk sprimklor
irrigation a1 the Akpmadan Tomalo Drrigalion
Project {ATIPF) sile. Wel feason production is nol
practised a1 1kbe ATIP site. The operational size of
the project &8 about G4 ha and chase ba fwo husdred
[armers operie 81 the sile oo phots, cach sppaoai-
mately 025 - 040 ha in size. A very limised
amount of diy sesson production with masesl
watciing also ke place on lands adjacenl %
srcams. The wel scasom orop B grown exclusively
oulside the ATIP site. Some ATIP lirmen and
teveral pon=ATIF [annems are isvolved in wed
srason lomato caliane.

Doexpite ils imporiance as a major oute growing
area im Ghana, no previous study oa fomalo disease
in Akomadam exists even though disease conimd
with [ungicides &= widely praciised. ‘Yeboah (-
1985, meetioned diseases o be Umiting facioms io
production bul the specific discases involved and
ihedr peasonal sigmificance wene pol indicaied. An
silesnpd was, therelor, made 1o determine  (he
various fomaty diseases n the arcs and sscemsin
b types of lengicedes and their mode of spplics-
ton used by [anmers,

MATERIALS AND METHODS

IHzease Survey: Jurveys 1o delenmine The bypes of
lomato diseases in the area were conlucied during
the dry (December = March) smd wet (May « July
and October = MNovember) seasors of 15991 amnd
1992, These comsisted of isspection of commercial
imabo farms sed numseries wilhin snd cwlside Uhe
ATIF site. The dry scason swnvey coversd 130
farms ut the ATIP site buol the wel scason stody
evnived 50 fanms all cwtside the ATIP site. Planis
were examised for symploms and Kewification of
ite dizeases aocomplished with the aid of sndard
relerences on tawaie (McColloch ef al, 1968
Baricsdale g al, 1972} Where the identity of the
distase was dowbiful, samples of discased plung
parts were [anher studicd in the labamtory. Gener-
#lly. ditcased Irgils werr cleamed with 70°% elhans]
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and incubated eiiber inside bumidified bell jars or
in tramsparent polythene bags for 24 - 48 h fol-
lowed by microscopic examination of sguash
mounts from the necrotic tizsae margins. In some
instances, disessed leaf segmens (2 - 4 mm’) were
surface sterilized with 10% commencial bleack,
blotied dry and incubated in Sterilized Petri dishes
limed with moistened filter papers (3 - 10 sepmecps
per dish). Squish mousts of the lissues wer
microscopically exsmined after 4 - 5 days,

When isolstion of a suspected fungal pathogen was
necessary for identification, it was secomplished on
chioramphenicol (500 ppin) swect polato modiam
{Awuah, 198%) and polsto dexirose agar. Fungi
were identified acconding to Ellis (1971), Kulsh-
rexths g al. (1976) and Nelson gf al. (1983)

Mode of fongicide Use: This was Tscertained by
interviewing 60 [amer using approgristely de-
signed questionnaire, The farmers specifically
provided information on the types of fungicides
utilized and mtes of applicstion, method of ap-
plication, frequency of application in o season, sod
the level of disease control schieved. Fammers
provaded fungicide rates as the sumber of full milk
ting (157 cc approx.) of formulated produci per
farm size of 0,40 ha spd these were comvered 1o g
&, per heciare.

RESULTS
Leal disesses: Several of the previcusly repomed
tomaio diseases (MoColloch gt al., 1968; Barksdals
et al., 1972) were observed 6 lomate Gelds in
Akomadam bt their sessonal distrbution and
severily vaned. Septoria beal spol camsed by
Septons voopersici Speg. was the mast important
lomsto disease observed during the wel sessom,
The diserse was observed inall felds surveved and
all plants examined were infected 10 Some extent.
- In soane instances, the disease resubled in abandon-
ment of farms. Young plants in purserics were slso
attacked but 10 a much lesser degree. Early blight
camed by Alternaris zoland fEI. & G. Marin) Sor.
and leaf mould cawsed by Clhadesporium fubvum

Cke., occurred in all fields bat with low incidence
{1-2%) Incidence of Scleroliuvm wilt caused by
Scleratinm polfsi] Sacc. was minor, heing ahsens
from most fields.

Fruit diseases: The major fnail diseases dusing the
wet season were bacterial apeck caused by (Pseoda-
monas tomgio (Okabe) Alttan and bacterial spol
amed by Xaplbomonss vesicatoria (Deidge)
Dows. These were observed on green fmdts in all

farms. Disease incidence of 20 - 3% per farm
were comman, C Fruit rots and spots caused by
Eusarivm, Alteraria and Phoma species and
sethracnose, due to Collelotrichuin coccodes (-
Wallr.) Hughes were abserved in most fields a1 Jow
levels. These either oocurmed singly or in combina.
fion on ripened fruits. A moderate incidence 5 -
1¥%) of bossom end rof occurred in all ferms
during the dry season. The digesse was, however,
minor in the wel season.

Nursery diseases: Damping-off caused by Fusari-
um and Pythium and rood knot caused by Meloi-
dogyne sp. were the mapr nursery discases. The
_r;r:ur was parficularly importapt o the wet sea-

Root diseases: All fanms surveyed had rood keot
inlesistion, bt the above ground sympioms of the
disease were more noliceable during the dry season.
Figarium wilt camsed E. oxyspomum Schlechi,
emend. Synd. & Hans. [ sp, Wycoperzici was ob-
served in patches in sbout 109 of felds at the
ATIP site during the dry season bat the disease was
generally absent from ihe wet segson crop. Bacteri-
al wilt caused by Psendomonas solansccarum E-F.
Sm. wias commnson b0 both the dry and wel season
crops bat §is incidence in the few ficlds where i
was ohsereed was very low,

Fungicilal spplication: All sixly farmers inbee-
viewed adopled some kind of fapgicide (reatnsend
against fruit and foliar diseases, particulary,
Septogia leal spol. The comamon fungicides wene
Crithane M-45 (Mancozeh) and the copper based
hengicides Kocide 101, Cocobre Sandoz and Cham-
pion. Their rates and pattern of use are imclicated
by tabie | and Gg. L, respectively,

Five 1o six fungicide sprays were common in ihe
dry season {Fig. 2} Eighty-one per cont of the
farmers sprayed weekly, 9% sprayed opce in 2
weeks wnd the rest sprayed when they could afiond
il. Al Farmess reported s slightly bigher spray
schedule during the wet seasen. The sprays wsaally
comimenced 2 weeks after Emnsplanting and wers
fermirsied by ihe tonh wesk. They were applied
with molorized knapssck sprayers (mist blowers)
utibizing aboul 240 1 waterheclare.

All farmers reported sansfaciony disease contral on
the dry season crop bt contrel of Sepiona leal spoi
(the main largel of the spmy ) was generlly poor in
the wel season,

Few Banmees {less than 10%) used Fumdan 3G
{Carboluran) for mol knod cominol in nursesies bul
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Table 1.

in Akomadan.

Funglcidas snd typical cates of application sgaimet Ssptocia Beal #pot of tomsto
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Koo lde=Cocobre mivoure. Daca bazed

on cesponses from sixcy farmers.

l'i.r-lmr;uull;ﬁl Rl iqi }:r Lawel of dtl'l;im
Fangicida [ dadia canke
ey Hu, L Mw!lﬂ!iﬂldﬂ
cithans LlGoe Il 35 153,96 High
Ehans 1% 4% [T L] Eoderate
m :l':ﬂlll s T13.53
] 1 B-k? T58. 79 Eadurate
i EoA R e i B4516. 91
LoEs
= o
mﬂg :Lq::i ] 1.87 IO 98 60 L4 High
Dithane/Foside Blxs= 18 16 .84 R A6/ B3 97 aderate
s
EsoidefCecabes mlx- 1 1.47 TR A% 138.27 ®Eigh
LuEs
ithanss Chaspion H 3.33 ES.LRAIAT, LG Eoderatle
Lurs
Divhana o idel Coc- & 166, 7HAA0F, 434 Lk M
.14 [
shrs mixturs = 3 ¥ LA
i0
- E
14 E%%ﬁ +
= o
1 ,ff ! N EEE ;
g | }
;o | Lt 1.4 .
Em 1“\5
2 / N % 7]
g et // r ® -
L 4 -l
4 ke
= o .
# % N 8
P Pl R [ e i+
/rﬁ | — rﬁn:':;::ﬁii:}u & .
r J g \
- | r % L
Fig.l. Typical pattern of fungicide # 5 .E-
use ¢un tomato in Akomadan during the i E
1990 erep Seasen. A, Dichane alone;
i, either Dithane or Kecide alone;
L, eicher Ditheane alone or Kocide- Fig. 2. Humber of fungicide

applications on dry season
tomate in Akomadan. A, less
than 5 sprays; B, 5 sprays;

C, b sprays: D, 7 sprays;

Ey, more than 7 sprays. Data La
based on respoosesn from sixEy
fareers.
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field control with the chemical was not practised.
Some farmers claimed 1o apply either Cocobre
Sandoz or Kecide 101 suspension as a scedbed
drench along rows of seedlings 1o check damping:
ofT.

All farmvers mixed fungicides with inseciicides
which were applied together. The preferred insecti-
cides were Karste 2.5 EC (Lambda cyhalothrin),
Thicdan 2.8 EC (Endosulphan) and Cymbush 10
EC (Cypermethrink  These imseclicides west
mainly insended to conirod the frsi womm
Spodopters litoralis.

DISCUSSION

The major discase problemd of boik dry and wel
season lomato cultivation al the ATIP aite and
emvirons have been identificd by The presend study
which happens to be the first detailed phytopatho-
kogical investigation on tommaio i the area. During
the wed season, foliar discescs and fnsit fods were
prevalent, the most importan! being Seploria Beal
spot.  Acconding to Leather (1959}, the discase
ool pationwide especially in The Ashanti and
Morthern regioas. The significance of Septoria leal
spol was evidenced by its devastating matare in
several farms, resulling in ioial crop faiures in
poorly managed omes.  Because no other disease
manifested sell in such a disastrous [ashion,
Seploria beal spot is considercd 1o be the modt
economically imporant discase of lenaia i
Akomadan. The epidemiology of the discase &
related 1o splashing rains, froquent Showers amd
high humidity (Barksdale gt al, 1972)  These
condifions sre provalent durisg the wel scason
foinsio cultwre in ihe area,  Dunng the major
cropping season of 1992 (April - July] for example,
2 113l of 6178 mm oabifall was mecarded in the
srea and Seploria beaf spot incidence apd severity
were nabed to bo extremely high,

Frequent rains and wanm wealhers dunng wel
gcasan lomata cullure are Al conducive To the
development of bacterial spol and speck which are
spread through infected seeds (Barksdale ek al.
1972). This means of spread couhl b wery mmnpar-
tanl in ibe epidemiology of the [wa diseascs in
Akonsadan since fammens extzact their own 2cods
gl use them without prinr treatmend, This,
selection of seeds Trom the dry season crop, which
is gencmlly free from spots and specis should bo
camsadered in controlling bactenial spot and speck.
Adcbanjo (1991} made.a similar rocomEndalion
for amarambas,

Foliar distases such as early blight and leal mould

and froit rots due to Fusanum, Alternaria, Fhoma
and Colletotrichum species Bppgar minor even
during the rainy season probably becavse unlike
Seploria leal apot, they are effectively controlled by
the spray programmes adopled by farmers. Dithane
M5 sprys paticielardy are effective aguinst
anthracnose cavsed by Colletotrichum capdici and
black rot due to Allemaria sliemata on chilli fnsits
(Thimd and Jhooty, 198TL

In the dry scason, Fusagum wibl, mol koot and
blossam end mot are major diseases, Fosariom wilt
of temato i particelardy aggravaied in warm soils
[Barksdale ¢l al., 1972) and by soil modsiune slress
(Foster and Walker, 1947, These condiliom am
commen at e ATIP site during the dry seasom.
The 1992 dry season cullivalion wes charscierized
by frequent break-down of the imgation facilities.
Thus, longer irrigation schedules (10 - 14 day
imstead of the minimum T-day schedule} with
shotter cycles (approx. 30 min instead of 60 min)
were adopled. The soils were dry snd warm and
Fusarium wilt was observed with heighiened
severily in fields where the discase peeviously was
wnimportant. In 1993, 1he disease was observed Lo
be mild in these same ficlds possibly because
shoster irmgation schedules (6 - 7 day) with a
longer cycle (A0 min approx.| were adopled. The
pallistive effcets of enhanced irmgation on Fusan-
um yellows needs fo be investigated

Soil incistere stress during the dry season Was
partly responsible for the high incidence of blossam
end ol in 1992 Though the primary cause of this
disense  i5 calcium  deficiency  in ihe  plant
(McColloch g1 gl 196EL poriods of probonged
drought plsy & voke n dismic developmont
(Barksdale gt al, 1972), Blowom cnd mt is insig-
mificant in the wel seasen suggesting that with
impravied irrigation ol the dry seases croq, the
disease could be managed.

Cmervation of reol koot m &l fclds m bath the
dry and wet seasons supparis sther roports of the
close dssaciation of the disease with tsatn cultun
{Barksdale ¢ al., 1972 Chupp and Sherf, 190)
Tomsio imnipkanks, some with kentled ronla, wene
sometimes observed being wsed for Dighd plantisg
by farmers at the ATIP site. The significance ol
theso in the sproad of dhe discase is obvidus
Furadsn M is available for oot kool cosinol but
hocange of the cost Dpvalved. s pol wsed o e
fichl. The fow farmers wha apply the chomics] on
pursery beds wsaatly de soal mies far helow the
manulaciner's osanane rded tae of 25 of forma-
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lation per . metre, Thas, scedbed coptrol of oot
knol B poor,

It s evident (rom the present study 1hat profeciant
fangicides, molably Dithape M-45 and Kocide [0
are highly prelered by Akomadaw faomers lor
contredling foliasrfnait diseases and 1l use of
fungicide nuixiures is practised by some Bmes. 1t
was alen noted that sprays were iniliated regardiess
of disesse level. Drespite the inteptity of fungsiide
use, especially duripg the wet season, cosdeol &0
Sepigria Besf spob 18 poor panly  becaude wet
epplication rates of fungicides are wiilized. For
cxample, while Ferrandine apd Elmer (1992) wsed
B&0 g a.0/ha of Dilhane M45 1o suppress Seplornia
leaf spod, Akomadan farmers e this fungicide a1
mies rnging from 257 o 668 g 4.k per beolare.
Onber fauctors possibly cominbuting o lack of
eflective chemdcsl contral of keal spod im the anca
are thet ine fTectiveness of prolectants in Bigh i<
fall areas {Awuah, aspublished data} and possible
aslagomistes effecls of some lungicide mixlares
(Tarr, 1972}, Application of fungicide mixturs in
the area is withoul badis nd should be discoumped
antil 1he bepeficisl effecis of the mixtures, i§ any,
have been expenmentally peoven  In tke inbenm,
weekly applications of Dithape h-45 at rates used
h-r Ferandieo apsd Elmer {1592} could be wsed, in
the long term, @ study i required to identify other
effective fungicsdes,

Ewen I.I'H:I.IEIJ Fodiar disesses are wimporiant o the
dey season, similar lingicides and application rates
as wsed n the wel seacon (but with sliphtly lower
spray schedicle) are utilized. Most larmers clainwed
that the dry seaxon spray i€ effective bal il 18 now
clear thal such claims s wnjuslified since inci-
demce and scverity of foliar diseases cipecially
Sepioria beal spoi am segligible during ihe dry
seasan.  Thus, dry season sprays musl be dé-cm-
phagized becawse they are wasteful of msources,

Comlipocus  cropping ol tomats e Akumadan
especially af the ATIF site has resulied in 2 busld
up of diseases. Rolatioes with ofher crops siech as
makre, cowped, cassava, groundnud, eic. must be
considersd 16 ameliorate this build up, Basloo
(19#92) has shown that such crop swhsiilutions
would alse be econcmical,  Osker som-cheamicsl
1.||1-pn:|m:lﬂ- i disease contml such az fann sausla-
ted anl nualehing abould also be consadered,

CONCLUSIONS

in surveys of lomais farms asd numenes within
and oulside the Aknmadan ok irdgation project
site, Sepporia leaf spot and bacicrisl speckfpat

were identified a5 major diseases in lbe wel season.
Esrly Blight, leal mould and frail rofespots were
also observed during the Sessop bul weere nod s
imponasl. The sbove.mentioned diséases were
minor on the dry scason crop which was riber
afflicted by Fusarium wilt, blossom ead rot and
pool knot,  Incidence and severily of lbese major
dry scason diseases appear o be ameliorted with
sdequale irrigation. Root knot and damping-off
were observed on seedbeds in both  seasons,
Prolectan] fungicides primarily Dithane M-45 and
Kacide 101, eqther singly or in mixlines, s/ ou-
tinely used in the area 1o control (olisr and fruil
discases. Drespite their iMense use, especially in
ihe wel sesson, conirol of Seplors leaf spot, a
piajor wel seaton disedse, is poor. Irstances of
fungicide misuse by farmers were identified. Wilh
the dizesses of tomato in Akomadan now kndWwn,
further studies must be dirccted at them eapecially
on the contral of 1he major ones such ps Seploria
leal spat. bacterial spotfspeck, Fusarum will and
Fol kst
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