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STELLINGEN

: |
De suikerrietschuimcicade, Aeneolamia flavilatera (URICH), heeft in de suiker-
rietcultuur aanzienlijk hogere overlevingskansen in kringen waar dit diertje ge-
durende de periodiek optredende ‘droge tijd’ steeds dankbaar der vergetelheid
wordt prijsgegeven.

Dit proefschrift.

11
Natuurlijke vijanden van A. flavilatera spelen geen roi van betekenis in het ver-
oorzaken van aantalsfluctuaties van dit insekt op suikerriet,

Dit proefschrift.

HI
Afgezien van technisch ingrijpen wordt de populatie-ontwikkeling van A. flavila-
tera op suikerriet voornamelijk bepaald door het weer.

Dit proefschrift,

v

- De invloed van het weer op de populatie-ontwikkeling van 4. flavilatera op
suikerriet bestaat in eerste instantie in het effect van droogte op de embryonale
ontwikkelingssnelheid van het insekt.

Dit proefschrift.

Vv
Het woord ‘informatie’ en afgeleiden daarvan zoals ‘informatie-stroom’, ‘infor-
matie-systeem’ en ‘informatie-netwerk’ zijn te verwarringwekkend geworden en
dienen bijgevolg alleen in geval van overmacht te worden toegestaan.

VI
De groei van de wereldlandbouwproduktie blijft achter bij die van de wereld-
bevolking; het is van vitaal belang dat alle mensen meedoen aan de sturing van
het proces dat moet leiden tot realisering van balans.

IBRD/World Bank, World Development Report 1982,



VII
Overheidsinvestering in landbouwkundig onderzock dient direct gekoppeld te
zijn aan praktische toepasbaarheid van te verwachten onderzoeksresuliaten; de
gebruikelijke variahiliteit van inzichten over de juiste betekenis van ‘praktische
toepasbaarheid’ zal daarbij ruimte laten voor cen redelijke mate van vrijheid
voor het doen van fundamenteel wetenschappelijk onderzock. '

VIl
Typen kan met voordeel direkt door schrijvers zelf gedaan worden,

+

IX
Het moct motorrijders bij het passeren van files op autosnelwegen worden toe-
gestaan de vluchtstrook te gebruiken.

X
Uitgaan van de premisse dat een kernoorlog niet mag voorkomen, betekent dat
verhoogde internationale samenwerking op vooral het economische vlak nood-
zakelijk is.

Proefschrift van F. Wiepux
Variability in the occurrence of the sugar cane froghopper, Aeneolamia flavitatera (Homoptera:
Cercopidae), on sugar estates in Guyana and Susinam

Wageningen, 15 december 1982



ABSTRACT

Wiepuk F. (1982), Variability in the occurrence of the sugar cane froghopper,
Aeneolamia flavilatera (Homoptera: Cercopidae), on sugar estates in Guyana
and Surinam. Ph. D. thesis, Wageningen. 60 p., 24 figs., 10 tabs., 32 refs., English
and Dutch summaries.

Significant numbers of the sugar cane froghopper, Adeneolamia flavilatera, are
generally not found to be present on sugar cane during the periodically cccurring
prolonged dry periods. This is primarily attributable to drought induced quiesc-
ence in the froghopper eggs, which delays the appearence of the next generation
of active froghopper stages. It appears that the density of the post-drought popu-
lations of active froghopper stages is primarily dependent on the density of the
pre-drought, quiescence sensitive egg populations. Effective froghopper control
depends on the timely control of the first generation of post-drought active
stages, because of the potentially rapid build-up of the froghopper infestation
during prolonged rainy periods through a combination of relatively high repro-
duction capacity and wind accelerated adult dispersal. Control of the first gener-
ation of post-drought populations of the active stages should be based on a
field by field prognosis through the interpretation of regularly updated field
records of the approximate density of the active froghopper stages. The spatial
distribution of froghopper infestations within one sugar estate can be influenced
markedly by ‘block-wise’ harvesting. This in turn allows the potential effective-
ness and efficiency of froghopper control measures to be greatly enhanced.
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1. INTRODUCTION

1.1. PROBLEM AND OBIECTIVE

Sugar cane froghoppers, i.e. insects of the superfamily Cercopoidea (Homo-
ptera) that feed on sugar cane, are common pests of this crop in North, Central
and South America and a number of Caribbean countries (FEWKES, 1969). In
.a review of reports on studies of the biology and control of sugar cane froghop-
pers that belong to the 9 genera that attack sugar cane in the New World, FEwkes
(1969a and 1969b) further states that the genus Aereolamia is the most widely
distributed and economically the most important. Species of this genus are pests
of sugar cane in Mexico, Central America, Venezuela, Guyana, Surinam, Brazil
and Argentina, and the islands of Trinidad and Granada. One of the species,
Aeneolamia varia saccharina (DisT.), a most serious pest of sugar cane in Trini-
dad, has received much research attention in reaction to the obviously urgent
needs of the economically vital sugar industry of Trinidad (Evans, 1971 and
1972; FEWKES, 1961, 1963, 1964 and 1966; HAGLEY, 1966 and 1967; KNG, 1975;
NortoN and Evans, 1974; PickLEs, 1931 and 1933; WiLLIAMS, 1919; WITHY-
COMBRE, £926), Research on A4, varia saccharina has resulted in effective control
strategies which rely heavily on the correct timing of aerial sprays of insecticides
against the adults on the sugar cane leaves.

Research on Aeneolamia flavilatera (UrRiCH), which is closely related to A.
varia saccharina and occurs as an economically important sugar cane pest in
Guyana and Surinam, by contrast has been rather scarce. This is probably the
main reason for an apparent lack of an effective and efficient control strategy
for A. flavilatera in both Guyana and Surinam. It is clear that the chances of
the improvement of A. flavilatera control are generally constrained by the limita-
tions of the understanding of the apparently irregular occurrence of this frog-
hopper (JaMEs, 1946; WiLL1aMS, 1918) in relation to measurable environmental
factors. The objective of the work presented here was to study the population
dynamics of A. flavilatera in relation to its environment, in an attempt to im-
prove current control measures by way of giving adequately reliable guidelines
for a correct timing of chemical control action and possibly, by way of recom-
mending potentially effective alternative control methods based on cultivation
measures. This study, which was carried out in Surinam (on the 2500 ha *Marien-
burg estate, during the period August, 1975-June, 1977) and in Guyana (on
various estates of the 65,000 ha ‘Guyana Sugar Corporatlon during the period
April, 1978-October, 1978), builds on the results of previous research on A.
flavilatera by WiLLiaMs (1918), PickLEs (1945) and James (1946). The results
of research on other sugar cane froghoppers, which was extensively reviewed
by FEWKES (1969), proved to be highly useful as material for comparing certain
characteristic similarities/dissimilarities in the environmental relations of differ-
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ent froghopper species vis-a-vis distinct differences with regard to apparent pe-
riodicity patterns and the climate. A digest of the literature is given in Chapter
2 and Section 3.1.

In studying the per10d1c1ty in the occurrence of A. ﬂawlatera on sugar cane,
it appears necessary initially to consider the integral 4. flavilaterafsugar cane
ecosystem. This means that, within the context of the earlier defined study objec-
tive it is necessary to consider the whole of the agricultural system that produces
the sugar cane. In order to be able to take account of the potential impact of
cultivation measures, e.g. harvesting and irrigation, the basic unit in large scale
sugar cane farming, i.e. the sugar estate, must be considered. More than 959
of the sugar is produced in this way in both Guyana and Surinam. Furthermore,
the effects of the climate, which act as independent variables, need to be an-
alysed and interpreted. The remaining part of this introductory chapter is devo-
ted, therefore, to the description of the main characteristics of both the sugar
cane cultivation as it is presently practiced in Guyana and Surinam, and the
climate that affects the sugar cane cultivation areas of these two countries.

1.2. SUGAR CANE CULTIVATION

Sugar is the most important agricultural export commodity produced in
Guyana, where approximately 60.000 ha are under cane cultivation. Twelve su-
gar estates, varying in size from 3000-8000 ha, are present. Each estate functions
independently. In Surinam, sugar cane productlon is concentrated on one 2500
ha estate, which aims to provide all of the national requirements.

2 " Meded. Landbouwhogeschool Wageningen 82-7 (1982)



F1G. 2. Field with sugar cane coverage (above) and a recently rcaped cane field, revealing cambered
bed lay-out (below). = . _ ‘
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The total target area of research, ie. the total sugar cane cultivation area
of Guyana and Surinam, is shown in Fig. 1. All estates are situated in the coastal
plain, which is characterized by mostly heavy clay soils that often lie below the
high-water mark, which makes the successful growing of sugar cane in these
areas dependent on the functioning of a complicated drainage system, based
on the use of pumps and sluices. Effective drainage differs locally because of
differences of surface level, the existence of scattered sandy areas and differences
in the effectiveness of the local drainage system itself. Direct drainage of the
cane plants is effected through surface run off of water surplus by growing the
sugar cane on cambered beds (Fig. 2). The transformation of cambered beds
into a ‘ridge and furrow’ lay-out is gradually proceeding in Guyana (approxi-
mately 20% of the total sugar cane area is at present transformed) in view of
plans to mechanize harvesting in the foture; ali sugar cane harvesting in both
Guyana and Surinam is presently done by hand. Supply of water, which is gener-
ally of much less concern than discharging surplus, is sometimes practised in
Surinam before planting by way of overhead irrigation. In Guyana, planting
is generally preceded by a flood fallow period of approximately 6 months. Plant
crops (i.e. crops grown out of planted cane) are generally followed by at least
4 ratoon crops (i.e. crops grown out of the shoots that emerge out of the cane
stools that are left after harvest) before the land is ploughed and otherwise pre-
pared for the next planting. A range of different sugar cane clones is present
within every sugar estate. It often concerns newly developed clones (mostly ‘Bar-
bados’ and ‘Demerara’ varieties) that are judged to be the best suited for new
plantings. Yield and apparent resistance potential against pests and diseases
are the major selection criteria. The application of fertilizer is more or less stan-
dard procedure on all of the different estates (NPK and urea at fixed rates,
at different points in the growth cycle of the cane), Under normal circumstances,
sugar cane yields 50100 tons of cane per ha, at 5-10% of sugar per ton of
cane. ' '

Sugar estates in Guyana and Surinam have their own sugar factories that
process the sugar cane directly after it is harvested into sugar, molasses (generally
utilized for the production of rum) and the left-over of pressed out sugar cane
fibre (generally utilized as fuel in the running of the factory).

A drainage system divides the sugar cane area of each estate into 5—-10 ha
fields. As a rule, all available sugar cane fields are harvested once a year. In
Guyana, one distinguishes between a ‘spring crop’ and an ‘autumn crop’, since
harvesting is usually twice a year interrupted for a few months, when periodical
technical revisions take place. In Surinam, harvest activities generally continue
throughout the vear, i.e. whenever the factory is not out of function as may
occur during 1-3 months a year through necessary technical revisions. If one
divides the total cultivated area of a sugar estate by the number of available har-
vesting days, one finds the average area of land that is harvested per day; i.e.
on a sugar estate of e.g. 6000 ha, 20-30 ha will be harvested per day, when as-
suming that 200-300 harvesting days are available in a year. The consequences
of the characteristic sugar cane harvesting procedure in the context of A. flavila-

4 Meded. Landbouwhogeschool Wageningen 82-7 (1982}



tera population development, will be subject to discussion in Chapter 3.

Harvesting is normally preceded by the burning of the sugar cane, so that
most of the leaf material (especially the dried out component) is removed in
order to facilitate manual harvesting; the canes are not significantly damaged
by the burning. The layer of cane debris that is left on the fields after harvesting
{often referred to as ‘trash’) is generally also burned. The latter is done as a
measure of general field hygiene (removal of ant and termite nests and other
potential sources of damage for the next ratoon crop) but also as a specific mea-
sure of protection against froghopper 1nfestat10n ThlS aspect will be discussed
in more detail in Chapters 4 and 5.

The most important tool in protecting sugar cane from pests and d;seases
in general is the breeding of resistant cane clones, but A, flavilatera and a number
of other sugar cane pests (FEWKES, 1969a; JAMES, 1947) continue fo necessitate
chemical control action, since clones having resistance to those pests have not
yet been developed. In view of its potential damage and frequency of occurrence,
A. flavilaterais clearly the most important of these pests on sugar cane in Guyana
and Surinam (Section 2.1). In Surinam, chemical control is achieved primarily
by applying BHC-dust (5% at 50— 100 kg/ha) to the soil surface, to control the
froghopper nymphs that reside in the top-soil fayer, Chemical control of froghop-
pers in Guyana is generally directed at the froghopper adults by the aerial spray-
ing of insecticides (Sevin, Dipterex and others) on the sugar cane foliage, as
is also done in the case of A. varia saccharing in Trinidad. The occurrence in
froghopper populations of resistance to the more frequently used insecticides,
which has given rise to serious concern in the practice of controlling A. varia
saccharing on sugar cane in Trinidad (FEwkEs, 1969b), has up till the present
not been reported to be a problem of significance in the control of A. flavilatera.

1.3. THE CLIMATE

Guyana and Surinam lie in the intertropical convergence zone at 6° N (Fig.
1). The main characteristics of the climate of these two countries are similar
throughout the sugar cane cultivation area situated in the coastal plain.

Approximately 2500 mm of total annual rainfall is distributed in time in such
a way, that a marked ‘wet’ season in the period April-August is alternated with
a marked ‘dry’ season in the period August—November, while rainfall appears
to be irregularly distributed during the rest of the year. The representation of
both average monthly rainfall and the average monthly duration of sunshine
in Fig. 3, indicate the factual highly negative correlation of these two climatic
parameters. Itis furthermore indicated in Fig. 3, that the mean daily air tempera-
ture shows limited seasonal vatiation, ranging from 22-31 °C with an annual
average of approximately 26°C. The air humidity is relatively high on average,
which is a common feature of all humid tropics, and ranges from 60-95%. Day-
length deviates little from 12 hours all the year round, as is to be expected at
a latitude of 6° N. The prevailing trade-wind from the north-east blows inland

Meded. Landbouwhogeschool Wageningen 82-7 { 1982) 5



during almost all of the year; recorded maxima of wind speed rarely exceed
5m/s, and the wind speed is generally much less during the night.

Rainfall and the highly negatively correlated duration of sunshine, are of pri-
mary importance in terms of seasonal variability of the climate. In anticipation
of a detailed discussion of the micro-climatic factors that directly affect the ob-
jectof study, i.e. A. flavilatera, in Section 3.3, a preliminary analysis of the varia-
tion of the climatic parameter rainfall is given in Fig. 4 and Fig. 5. Fig. 4, depict-
ing the geographical variation of rainfall recordings within the boundaries of
the 2500 ha *Marienburg’ estate in Surinam, shows that significantly local differ-
ences may occur to the extent that the selective utilization of local rainfall record-
ings, as effected in the case of the more specific rainfall recordings that are pre-
sented in Chapter 3, may be of the utmost importance. The seasonal variation
of the intensity of the rainfall, as depicted in Fig. 5, appears to be characterized
by a large proportion of rainy days with heavy rains (i.e. days with more than
5 mm of rainfall) during the wet season in the period April-August, in compari-
son with the rest of the year.
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average plonth[y r.ainf alland duration of sunshine (‘Campbell-Stokes’ registration) over 19591974,
from daily recordings at the main weather station of *Marienburg’ sugar estate, Surinam.
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F16. 4. Geographical variation of rainfall (monthly totals} within the ‘Marienburg’ estate bounda-
ries, i.¢. as recorded at the northern main weather station (N), the central auxiliary weather station
(C) and the southern auxiliary weather station (8), which are situated at equal distances of approxi-
mately 5000 m from each other, over the period January, 1975-May, 1977. ’ '
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FiG. 5. Variation of the intensity of rainfall, as recorded by the average monthly fluctuations of
the number of days with a rainfall of respectively 0 mm, 0.1-5 mm or more than 5 mm, at the
main ‘Marienburg’ weather station over 19591974,
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2, AENEOLAMIA FLAVILATERA ON SUGAR CANE

2.1. TAXONOMY AND PEST STATUS

Six species of the neotropical genus Aeneolamia are recognized to feed on
sugar cane (FEWKES, 1969a), amongst which is Aeneolamia flavilatera (URICH).
This species, first described by UricH (1914) from specimens collected in Demer-
ara (Guyana), was initially listed as Tomaspis flavilatera. FEWKES (196%a) dis-
tinguishes six subspecies, noting the following geographical distribution: 4. f.
caripensis FENNAH, A. f. funebris FENNAH, A. f. guarici GUAGLIUMI, A. f. nirguen-
sis GUAGLIUMI and A. f. talimana FENNAH, all in Venezuela, and A. f. flavilatera
(UricH) in Guyana. Aeneolamia flavilatera flavilatera (URiCH), the object of
the present study that is recorded as A. flavilatera for the sake of brevity, is
found not only in Guyana but also in Surinam and French Guyana (Fig. 1).
Since this froghopper is of no economic importance to the marginal sugar cane
cultivation in French Guyana, the present study deals with the situation in
Guyana and Surinam only.

Originating from the savannahs where it may be found feeding on a variety
of wild grasses (MYERS, 1935; GuaGLIUMI, 1962), A. flavilatera was first reported
to attack sugar cane in 19§14 (WILLIAMS, 1918), i.e. long after the beginning of
sugar cane farming in these countries in the 17th century. This may be due to
a necessary period of adaptation of 4. flavilatera to environmental conditions
within the new sugar cane habilat (FEWKES, 1969a), or it may resull from the
lack of records or the misjudging of froghopper damage. Since the first reports
on sugar cane damage caused by A. flavilatera have been issued, annual overall
crop loss due to froghopper infestation has been found to fluctuate from a negli-
gible degree of damage, to a most serious destruction of the sugar cane e.g.
in 1946, when heavy froghopper attack resulted in the forced close down of
‘Cane Grove’ estate in Guyana (JAMES, 1946). At present, A. flavilatera is comsid-
ered to be a sugar cane pest of major importance in both Guyana and Surinam.
Estate field reports indicate periodically- recurring froghopper attacks that are
forcing estate management to invest continuously in either prevention and detec-
tion, or technical control of this insect. The actually inflicted froghopper damage
is generally considered to be high in comparison/with other current sugar cane
pests in these countries.

Froghopper damage is inflicted by both the adults (through sucking on the
cane leaves) and the nymphs (through sucking on the cane roots), but the latter
is considered to be of relatively minor importance (JAMES, 1946). Adult feeding
causes the so called ‘froghopper blight’, which refers to the yellowing and further
gradual necrosis of the leaf tissue around the feeding punctures resulting in loss
of photosynthetic area of the host plant. The saliva injection that precedes the
actual feeding of the adults, is ljkely to play an important role in inflicting host
plant damage. Nymphal feeding alone, i.e. apart from adult damage, may cause

8 Meded. Landbouwhogeschool Wageningen 82-7 (1982}






