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EPIDEMIOLOGY OF FOLIAR DISEASES AND
CROP LOSSES IN GROUNDNUT IN WESTERN AFRICA
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Groundnut  is submitted to a-large number' of’diseases in Western Africa.’ Many
studies have been conducted on. groundnut”pathologylin this part of the world,
each dealing with some aspects of the’ biology K of one. particular. disease. (e. [
Cheveaugeon; 1952; Savary, . 1986); - or. providing- 1lsts of . pathogens (e.g. Res-
. plandy.. et al., 19543 Fauquet. &: Thouvenel 1980}. The: appearance of. rust im
Western Africa: (Subrahmanyam et: ali, ~1985;° Savary et aloyr 1988),‘and the contl— 3
nuing threat to groundnut production due to leaf spots: and rosette gave recently
‘rlse to renewed 1nterest for research in groundnutmpathology and protectlon :

»m,\‘l

ORSTOM and the Wagenlngen Agricultural Unlversity inltlated in the early 80s-a..
joint research programme on groundnut pathology in Ivory Coast. This progect,g~
which initially - concentrated’ on groundnut rust' epidemiology,” progre551ve1y
focused on the analysis of losses caused by rust and leaf spots.LThe proJect has ”l
. methodological as: well- as ptactical issues:.. it is: 2 case study on:a- troplcal‘
"multlple pathosystem, where fungal foliafr® diseases predomlnate, d''its res .

Groundnut d1seases 1n Ivory Coast

In: Ivory Coast groundnut is tradltlonally grown by smallholders. The average
pod yields are’ low, within the range of 800-1200 kglha. Although most of the
acreage is concentrated 1n the northern and" ‘central- savanna reglons, groundnut
"is also cultivated in the southern' humid part of! the’ country. Superlmposed to
these” great ecological differences. is:.a. large variation: of. cropping systems’ -
" from shifting, elash-and burn cultivation in. the. ‘south to partlally mechanised
cultivation  with. crop rotation in the' north, for as‘a ‘component. of “household
gardens. Although mainly cultivated for family or'-village' consumption, groundnut
] 15 also CU1t1Vated in damp Vallev bottoms for sale on local markets.;? RN :
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itlli groundnut fungal pathogens (Savary, 1987a~ Savary et al., 1988) have been
ES Qntlfled 1n Ivory Coast ~among wh1ch 51x are: observed frequently :

- rust caused by Puccinla .a
~late leaf spot, caused by Cercosporidium;persbnat
Phaeozsariop31s personata’(Berk & Curt ) von ArX'
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- early leaf spot, caused by Cercospora arachidicola Hori;

- Aspergillus damping-off, caused by Aspergillus niger van Tiegh.
- Sclerotium stem rot, caused by Sclerotium rolfsii, and

- Botryodiplodia collar rot, caused by Botryodiplodia sp.

With the exception of Botryodiplodia collar rot, these diseases occur in all
regions in Ivory Coast. Table ' 1. shows: large. regional differences in dlsease
spectra. The overall 1mportance of follar diseases is also shown

'In addltlon to these fungal d1seases are several other maJor constralnts, in-
cludlng weeds and viral dlseases. ‘rosette,- clump and eyespot. A .

Table 1 : Groundnut diseases in Ivory.Coast} with mean regional severities (%)
of. foliar pathogens at midcycle and mean regional prevalence (%) of wilt fungi -

lReglonsVln Ivory Coast...© iy
‘ : : : North

the.s relatlonshlps between’ fungal dlseases,“ cllmate.
growth and development and cropplng technlques, L LA
to+ compare the results of ‘the . survey, with- results;from experlments on’ the

':epldemlology of rust’ and 1eaf ‘spots diseases, and -

“to elaborate a. data base whlch would be’ comblned to results from spe01f1c

epldemlologlcal experlments ‘and’ produce ‘a ' basis: for risk assessment of
groundnut fungal follar dlseaseS.A~r\<_ e \“,U-"‘,‘;Lq‘xg-f“ i \

Durlng thls survey,.each f1e1d was v151ted once, prov1d1ng a unlque data set on
‘1nten31ty of diseases, ; crop: growth and - development . and. cultural practlces. The.
resultlng data 1ncluded quantltatlve,, continuous . variables (el g ‘diséase”
1nten51t1es,, weather) and . gualitative discrete variables: {e.g+,- cropping
technlques,Areglons) _The recodlng .of quantitative’ variables into ' qualitative
‘discrete’ variables wag’a preliminary. to. the analysis of Contlngency tables, and
1correspo dence ana1y51s (Benzecr1 et al., 1973) T i Co :

‘The ana1y51s of survey data resulted in an. overall scheme for the epidemlology35‘
‘of’ th three maJor follar dlseases, wnlCh can be; compared one another:’ (Savary*“’

correspon&encedeere ‘found between

“optimum i témp Chre ' rainfall ' conditionsii These .
\M
ww%ﬁ“@gperlmental StUdleS on, groundnut rust epldemlo—"
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rust, The variation of early leaf spot severity could not be related to any
definite rainfall or temperature patterns, since high disease severities were
observed at both extremes of rainfall and temperature.

Groundnut rust development appears to be favoured by healthy young plants,
rather than stressed senescing ones (Savary, 1986), as are most other biotrophic
pathogens (Zadoks & Schein, 1979). A correspondence analysis of the relations
between cultural practices, crop growth, and foliar diseases supported this
hypothesis. In figure 1, the path representing increasing rust severity (R).
resembles that of increasing relative growth (Fr) of the host plant. Increasing
levels of rust also correspond to decreasing weed den51ty (MH) and, to a lesser' ;
extent, to increasing crop den31ty (DS) en g,g . v - '
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Dots 1nd1cate the p051t10n'of classes for each varlable. Curves can be read as
paths.,: ot ; R L g : : £

~,Increg51ng 1evels of 1ate leafspot (P)xcorrespond to 1ncrea31ng crop den51ty.;
-and. to some” eXtenbwwtowlncxeasing'relatlve growth:of the host. In contrast "high .
19V915 of early leaf spot. (K corresnond _£07 high- waed: density. . This~ analysis ™

S “ffreq“°ﬂtlv in~combination® with -
high 1ate leaf spot severltles, correspond to ‘well- grow1ng, Carefully “weeded, !




high early leaf spot severities. The conclusions are based on statistically

significant associations (contingency tables and Chi-square tests; Savary,
1987b). .

A survey of groundnut yields in fammers fields. D1st1nct1ve features of follar
diseases as yield constraints. -

A survey was conducted in 1989 in the northern part of Ivory.Coast to produce
additional informdtion on yields and yield determining factors in farmers”
groundnut crops. The survey included 51 fields, either upland or valley bottom
crops. Each of them was visited monthly from sowing to harvest tlme, when a
harvest sample was taken to assess yield. C : :

A preliminary analysis of the results of this survey indicates that a classifi—‘
cation of biotic constraints to groundnut yield can be summarised as follows:

- prollferatlon and growth of weeds

- fungal foliar diseases . :

" - fungal root rot and wilt dlseases -

= viral diseases (rosette)

= ,pods harmful agents (1nsects, m1111pedes and fungl)

LStrong dlfference 1n yields were usually found between damp valley bottoms (1570}'
. kg/ha)" and upland (850" kg/ha) i crops. These differences are ‘attributable to;
':dlfferences in .cropping conditions and environment' (e, g.“ s011 moisture) and%
'”probably,:to differences in disease levels. Rust, early leaf, spot, rosette andﬁ
7 'clump” intersities’ were usually. higher "in upland than in damp valley bottom"
fcrops. An explanation for this is the early sowing period of damp valley bottom‘
‘~crops whlch resulted in reduced prlmary inoculum for some dlseases.., . :

~”Another result is the poor . overall performance of . 1ong cycle cultlvars
“?kglha) as compared to medlum (760 kg/ha) or short (920 kg/ha) cycle types

l;'Crop losses caused by comblnatlons of follar fungal dlseases,"‘
levels of rust early 1eaf spot, and late 1eaf spot had to:b

f“comblnatlons of fung1c1des. W1th attalnableeylelds (i. e. dlsease levels reddce
"to’ n11) of approx1mate1y 1700 kglha, 1osses ‘as "high as 40— 7Q7<were ‘observed. due

spot (C): severltles (1n 7
equatlon- A : C e L , "f,fw

(R? = o;gsiQ‘

= 1771 - 27,4 * R - 5,8 ¥ C -

: The hypothe31s that attalnable ylelds, dlsease severltles ofﬁ"'” : -
neént of the con51dered pathosystem and.. resultlng crop losses are related neede
- to be. tested and: quantltatlvely documented e

=
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Figure 2 :

<. The experlment was. laid out as a Latln square w1th f;ve funglclde treatﬁents’
: (n=25)." The plane representlng the regre551on (RZ*—“o 95 }see text) of,yleld (Y,
in tons/ha) on rust (R) and. accumul ted” arl and late ‘eaf spotsf(C)‘severlt es’”™:

(%) is shown.

"In a flrst stage, on—farm experlments !
losses in weight (1ower 1nxpercent) are observed 1n crops w1th hlgh attaln
ylelds (Table 2;. Savary. et ‘al.y, 1988). Further ana1y91s of . thevdat '1nd1cated
‘.that. the contrlbutlon of rustfto 1osses was ‘'small- or negllgible 2
' ‘ 1e at hlgh attalnab

s : .

L Disease severlty range (?)

Loss range

No of ) . Yield range. : P
plots - . S (kglha)- o rust jtffi~.“ 1eaf spots* ] (kglha)
low imput . - '185-785°  0.5-12.3 4.7-30.0 - 0-492° "
high input .. . Q'*1303-1875”‘; S >lf4~25.0£1 ,¢f’ 0 7 45 0" 127,832

On-farm experiments do: not- allow to accurately manlpulate the 1evels of each
disease component, Of to ‘use approprlate statistical de51gns where dlsease*crop
input, - or diseage*disease interactions can: be tested (Gomez & Gomez, 1984-

Johnson et al., 1986) Several of such experlments have been conducted a typl— L
ThlS experlment con51sted»oﬁ three N
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process (from 550 to 1110 kg/ha) and a protected intensification process (from
830 to 1890 kg/ha). These figures indicate that disease control allows to fully
valorize the considered intensification process. They also demonstrate that
fungal foliar diseases, as a whole, represent a considerably larger risk at high
attainable groundnut yields than at low attainable yields.

Perspectives for the development of management strategies

The development of a dlsease management programme is based upon knowledge in
three areas: crop economics, population dynamics, and disease control technology”
(Zadoks & Schein, 1979). Progress. has. been made in the' two latter fields, but
very little. on groundnut cropping economics in Western Africa. Information in
this area is needed to estimate damage thresholds pertalnlng to each .disease in
given agro-economical env1ronments.‘;a; o

The relationships between crop inputs‘and'diSease bonstraints in tropical agri—jr
culture (Zadoks, 1974) is still a neglected research area and,requires specific

research efforts. As our knowledge broadens,‘lt appears more clearly that, tech~
nically efficient and durable management stratégies for groundnut constraints . in:

only when detailed 1nformat10n are avallable on.3~~

‘ered multiple pathosystem, and .
2, the potent1al varlation of eac

ﬁ*’produced elther' a quantitatlv y tic

¢ . qualitative,, general synthesis (Savaty “1987a. 1987b)
- analysing mu1t1p1e~constra1nts“1osse

‘'tially a matter’of interactions.' New “more.

L can be used: to address these complex problems (Johnson et al

7 aly, 1987) and rust (Savary etta‘,,ﬂ ot
© - 'support for prospectlve studles’and development of control techniques.\One
example is the use of a- rust 81mulat10n ‘model- to~compare’ components of re~

s1stance and assist 1n the selectlon of re51stant varletles (Savary et al.,jg‘('“‘

xiAs in many other trop1ca1 crops,}these 1nformat1on_wou1d contrlbute to adapt the S
.. protection efforts of groundnut crops to diverse env1ronments and to agrlcultu—'<: *

ral 1nt,ensa.f1cat10n. .

Benzecri J.P. et al.,'1§73}'
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Resumes

Epldémlologle et pertes de recoltes provoques par les ‘\; %fﬁﬂ
B maladies foli‘lres de l’arachlde en Afrzque de l’Ouest :*

Des ‘enquétes condu1tes en‘Cote d’IVOlre en 1982,.83, 84 et: 89 montrent que lau_EA'
rouille et les cercosporioses de 17arachide sont des contraintes majeures$ pour
la production en culture: tradltlonnelle. La diversité des situations agroécolo-—

- giques rencontrées dans’ ce pays rendent ces enquétes représentatlves de beaucoup., .
de régions d”Afrique de! 1’Ouest ot 1’arachide est. cultlvée. La comparaison des
»'CaraCterISthueo Sepdddmisiigigneas,  de ces ' maladies’: foliaires:. suggére ' qulune .

“inténsification agrlcole pourrait modlfler Ieurs ayndm;quoswrpqpectives, et”wen'
particulier, favoriser ‘e, développement de~la” rouille. Des’ pertes -de’ Fécoite’

‘ importantes sont augourd’hui occasionnées par ce pathOSysteme multlple en. ‘eul-.

- ture paysannale traditionelle. ‘Des résultats préllminalres d’experimentationsﬁA,~
K’_suggerent que les maladies: foliaires,,dans leur ensemble, constituent un., risquehp.. %
o nettement plus important lorsque les rendements accesszble sont accrus,; en’ "
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d”autres termes, le contréle de ces ma
sus d”intensification envisagé€, L7i
contraintes dans un processus d”int

P O

ladies permettrait de valoriser le proces-
ntégration de stratégies de gestion de ces
ensification de la culture est discutée.
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