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ABSTRACT

Soil samples were taken to determine identities and com-
paosition of insects and other arthropods, excluding mites and
springtails, in intercropped sorghum and maize fields on
illsides and plains in southern Honduras in 1985 and 1986,
Elateridae (wireworms): Pyrophorinze {(unidentitied genus),
Canoderinae Conederus spp., Acolus spp., Elaterinae Dipro-
pus sp. Scarabaeidae (white grubs): Dynastinae (unidentified
genus), Melolonthinae Ftlophaga spp., Diplotaxis spp.:
Chrysomelidae (roctworms): Eumolpinge and Galerucinae:
and Diplopoda {(millipedes} were amang the most abundant
arthropods Yound. In 1985, density of white grubs way higher
on the plains in slash-and-burn fields without soil preparation
than in  slash-and-mulch fields with soil preparation,
Wireworms, rootworms and millipedes were found at higher
densities in slesh-und-burn than in slash-and-mulch fields on
both the plains and the hills and stash-and-burn fields on the
hitlside in 1986, White grub abundance did not appear to be
affected by shash and burn practices. However, numbers of
whitegrubs were fower following tillage practices in fields on
the plains, Rootwarms were found in higher numbers in
fields on {he plains than on hillsides. Increased numbers of
arthropods in burned {ields appeared to be related to their
establishment in attractive, luxuriant regrowth vegetation.
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COMPENDIO

Se tomaron muestras de sucelo en campos de maiz y sorgo
intercatados en campos de zonas planas ¥ de fadera en el sur
de Honduras en 1985 y 1986, para identificar los insectos y
otros artropodos. Los ariropodos encontrados, mds abundan-
tes fueron: Elateridae {gusano alambre}: Pyrophrorinae (gé-
serg sin identificar), Conoderinze Conoderus spp., Aeolus
spp., Elaterinae Dipropus sp.. Scarabacidae (gallina ciega):
Dynastinae (génera sin identificar), Melolonthinae Phyllopha-
ga spp., Diplotaxis sp.; Chrysomelidae (larvas de tortuguilia):
Eumolpinac y Galerucinae: y Diplopoda (milpies). Los nitme-
ros de galfing ciega fecron mayores en los campos planos con
eorte y quema sin preparacion del suelo. Poblaciones de gusa-
no alambre, larvas de tortuguilla y milpies se encontraron en
mayor agmero en 1983, en los campos con corte y quema
que en los campos con corte sin quema tanto ¢n plano como
en ladezas: y en 1986 en los campos de laderas con corte y
quema, Las prdcticas de corte y quema no tuvieron efecta
sobre la almndancia de la gallina ciega. Sin embargo, ia prepa-
racion del suelo parece haber reducido el ndmero de gallina
cicga en los campos planos, Se encontraron larvas de tortugui-
lla en mayor nimero cn los campos planos que en laderas, La
quema pareci0 incrementss el sumero de artropodos, debido
posiblemente al abundante rebrote de Ia vegetacion,
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INTRODUCTION

aize (Zea mavs L ). beans Phascolus yulgaris L
and sorghum {Sorghuwm bicolor L Moench ),
vespectively. are the first, second. and third
most widely grown crops in Honduras Approximate-
ly 90% of the sorghum grown in Honduras is inter-
cropped with maize (%) Many insect pest problems
are associated with sorghum and maize production in
southern Honduras Agricultural extension workers
and small farmers maintain that soil and early-season
insect pests are principal constraints to production
(pers communication). However. little systematically
collected information is avsilable concerning the
density and diversity of the mthropod species complex
on these crops in the area

White grubs {Scarabaeidae), rootworms (Chryso-
meiidae), and wireworms (Elateridae) are major soil
inhabiting insect pests of sorghum and maize in Hon-
duras and other Central American countyies (4, 8. 9.
17, 18). Other reported soil inhabiting insect pests of
sorghum and maize in the Latin American region in-
clude lesser cornstalk borer {Efasmopalpus lignosetius
Zeller) (Pyralididae) (2, 24, 31). cutwerms {Nocluj-
dae) (24) and darkling beetles (Tenebrionidae) (37)

Studies of terrestrial arthropods have shown a va-
riety of responses to habitat and populzation density
changes caused by land preparation (4. 10, 11). but
most indicate that cultivation reduces densities of soil
arthropods. No-tillage systems have been reported to
result in increased insect damage (11). Soil conditions
{eg.. texture and moisture) and rainfali also influence
population densities of soil arthropods {23. 36) Rub-
zova (34). Cancelado and Yonke {3), and Nagel {28)
indicated that more insects were attracted to burned
than unburned areas. Many species are attracted to
burned fields because of rapid plant regrowth {14. 16,
19), whereas some species are driven out by burning
{20, 33}

The objectives of this study were to identify the
most abundant soil inhabiting insecis or other phyto.
phagous arthropods {excluding mites and springtails)
and early season, seediing pests of sorghum and maize
in different intercropped systems in southern Hondu-
ras and to elucidate the effects of certain cultural
practices and topograghy on these pests in produc-
tion fields

MATERIALS AND METHODS

1985 Study

Location: This research was conducted in southern
Honduras during the first crop cycle (May through

Tuly}. Three areas representative of the southern re-
gion were sclecled with the help of Agricuitural ex-
tension Service personnel of the Ministry of Natural
Resources With the help of the subsistence farmers,
five production fields were selected in each of the
three areas The areas were Pavana (southcentral), and
San Bernardo/Numasigue {southeast) in the Depari-
ment of Choluteca, and Alianza (southwest) in the
Department of Valle

Treatments: The five systems or treaiment com-
binations studied were: slash {stalks cut) and-burn on
hillsides without soil preparation: slashand-mulch
{stalks and foliage on ground) on hillsides without
soil preparation; siash-and-burn on plains with sojl
preparation; stash-and-burn on plains without soil pre-
paration; and slash-and-mulch on plains with soil pre-
paration. Soil preparation on hillsides is not practiced
due to steep slopes. large numbers of rocks, and
shatlow soils. Each of the three areas represented one
repiication giving a total of three repiications (areas)
of each treatment combination. The fields wese inter-
cropped witls sorghum and maize in the “casado”,
arrangement {sorghum and maize planted on same
hill}

Sampling methods: An area in each of the study
fields was divided into five plots of 25 x 25 m for
sampling. Two soil samples were taken from each plot
on four dates at intervals of nine to 15 days during
the period from May 29 through July 23, 1985 A
total of 10 samples per field were taken per date be-
ginning 29 days after planting. One soil sample from
each plot included a hill with sorghum and maize
seeds or seedlings while the other sample was taken
in the furrow or between hills and generaily consisted
of soil and possibly some non-crop plant material. Soil
samples were taken using a 60 x 30 cm wooden rec-
tangular frame with a metal edge that couid be pushed
10 cm into the soil to prevent escape of fast crawling
insects and other arthropods The soil was removed to
z depth of 10 em using a 20 cm wide hoe. Each soil
sample was placed into an individua! plastic bag and
taken to the lsboratory st La Lujosa where it was
keld in a cool environment Within three days, the
soil was examined for insects and other soil inhabiting
arthropods using a flotation technique. Each soil
sample was deposited into g 38 | plastic bucket filled
with 191 of water The soil and water were stirred in-

terntittently by hand until the clumps of soil were
disintegrated (about 15 min.}). The suspension was

then ailowed to stand for five minutes after which a
sieve (20 mesh) was used to collect the insects from
the surface of the water. This process required about
20 minutes per sample The complex of arthropods
collected from each samiple was placed into individual
vials with 70% alcohol for subsequent identification
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Vouchers of all species were deposited in the Mississi-
ppi Entomological Museurn at Mississippi State Uni-
versity

Statistical design and analysis: The study was a
split plot design with three replications. Fields with
similar production methods in the three areas served
as repiications. The data were analyzed using analysis
of variance, and means were separated with Student-
Newman-Reuls’ test

1956 Study

Location: The 198¢ study was conducted only in
the Alianza area due to constraints of time, labor,
transportation, and other logistics. This area included
both hillside and plains sites and was selected because
higher soil arthropod densities and diversity were ob-
served there than in the other two areas during 1985
Systems were reduced in number to the two most
commonly used land-clearing practices, slash-and-
burn, and slash-and-mulch

Treatments: The four treatments were slash-and-
burn and slash-and-mulch in fields on hillsides and on
the plains. Six fields on hillsides were located in La
Coyota, and six fields on the plains were located in E]

Conchal for a total of 12 fields. Three hillside and
three plains fields were burned and three were not.
The initial plan was for all fields to be planted with
sorghum and maize. However, fields (representing
both areas) were not planted with sorghum untii the
end of August because farmers feared crop loss due
to an early season attack by an unidentified noctuid
{or complex of species) known locally as “langosta™.
Thus, comparisons of densities and diversity of arthro-
pods were made between fields planted with sorghum
and maize in the “golpe alterno™ arrangement (sor-
ghum and maize on alternate hills) and fieids planted
with maize only.

Sampling methods: The sample area in each field
was divided into five plots of 20 x 20 m Two soil
samples measuring 20 x 20 cm to a depth of 10 em
weze taken at random from each plot using a 20 cm
wide hoe The samples were taken on eight dates over
a period of 15 weeks from May 20 to August 20
Sampies were taken at intervals of seven days during
the first seven weeks and 20-25 days during the re-
maining eight weeks Preplant soil samples were ob-
tained in alf fields on the plains. Crops were planted
early in the La Coyota area {before selection of fields)
due to rains in May, thus no preplant soil samples
were obtained in fields on the hillsides.

Table I. Distribution frequency of soil-inhabiting phytophagous arthropods in intercropped sorghum and maize fields during May-
August in southern Honduras. 19851 986!
1985 1986
Hills Hills Hilis Hills Plains  Plains
Group? no burn bum Plains no burn Plains bum Plains burn no burn burn no burn  burn
no prep. no, prep. soil prep. no prep. soil prep. no prep. no prep. soil prep. soil prep,
Insecta
White grubs (L) o ° [ ® ° o o
Wireworms (L) o © L3 @ ° ° o a e
Lesser cornstaik ° ° ° o 0 °
harer (1)
Rootworms (1) ] © @ [ [ L] ] o o
Ants {A) [} a L © L] L] @ 3 0
Carabids (L) o a e ° ° a 0 » °
tenchrionidae {L-A) [} o L] o 6 a o '
Termites (A) © @ o o o a
Curculionidue (L} ° o o ° ® ° @ ° °
Negro bugs (A) © © [
Cicadidae (L} °
Diplopoda
Millipedes © o e ® o ° ° s °

1 A tields stashed (statks cut); maleh remained on ground it ticld not bumed Fields on hillsides without soil preparation prior to
planting: fields on plains with soil preparation, except where indicated in 1985

2 L= Lasvae: A = Adult
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Soil samples were placed in plastic bags and trans-
ported to the faboratory at Ll Zamorano where they
were processed by visual search for arthropods Pro.
cessing time was about 45 min. for each sample. Col-
lected arthropods were submerged for 24 h in KAAD
solution and then placed in 70% aleohol for subse-
guent identification

Statistical design and analysis: The study was a
completely random design with three replications
The data were analyzed using least squares analysis of
variance in a 2 x I factorial: means were separated
with Student-Newman-Keuls’ test

RESULTS AND DISCUSSION
1985 Study

Arthropods found in intercropped sorghum and
maize fields in southern Honduras during 1985 are
listed in Tables | and 2 Wireworms, white grubs,
rootworms, lesser corastalk borers, and millipedes
were the most prevalent and were used in this study
to compare arthropod numbers in the different crop-
ping systems There was no significant location effect
between densities of selected arthropods in samples
taken in the bed (planting sites) and between the
rows (little or no vegetation) However, the data sug-
gest a trend that these arthropods congregated in the
soil area surrounding the plant

One might predict that density of soil-inhabiting
phytophageus arthropods would be higher in areas
where plant density is higher. As no differences were
observed in numbers of the selected arthropods
between samples in the bed and between the rowsin
this study, individuals of each species may be assumed
to be equally distributed between these two siles.
This may be due, in part, to the abundance of weeds
present during most of the year Weed density is re-
duced with cultivation (even in fields on hillsides
where non-crep vegetation is removed prior to or at
planting), but regrowth occurs during the growing
season. This regrowth of non-crop planis serves as a
food rescurce for the arthropods outside the sced bed
area

When the most prevalent arthropod groups were
compared among the three sampled areas, insect den-
sities did not differ significantly; but higher numbers
of millipedes were found at Alianza than at Namasi-
gue/San Bernardo (Table 3)

Numbers of wirewonm, rootworm, and lesser
cornstalk borer immatures and of millipedes were not
significantly different among culiural systems How-
ever, white grub numbers were significently higher in

Table 2. Soil~inhabiting phytophagous insects in intercrop-
ped sorghum and maize fields in southern Hondu-

ras. 1985-1986.

1985

1986

Scarubaeidae (white grubys)
Phyilophaga sp
Diploraxis sp

Elateridac {wirewerms}
Diprapus sp
Conoderus spp. (2)

Py ruphorinac, Pyrophorini
{unidentificd sp )

Chrysomelidac (rootworms)
Chrysomelinae, Genus
unknown
Fumolpinae, Genus
unknown
Guleruciniae. Genus
wnknown

Carabidae (ground beetles)
Clivinia sp
Carabus sp
Amphosia sp
Cymindoidea sp
Harpalinae. Harpalini
(unidentiicd sp )

Curculionidac (snout beeties)

Sphenoplhorus sp
Baridinae.
(unidentified sp )

Formicidae (ants)
Solenopsis gerninata (T )

Pvralididae (lesser
caornstalk borer}
Elasmopalpus lignoselius
{Zueilen)

Scarabaeidag

Pinlophaga sp
Dynastinae, neay
Cyclocephala
Dynastinae, near
Luetheola
Aphodiinae, near
Cylocephala sp , Genus
unknown

Elateridae

Diprapus sp

Conoderus sp,

deofus spp (2)

Pyrophorinae, Pyrophorini
(unidentified sp

Chrysemelidae

Eumoipinae, Genus
unknown

Galerucinae, Genus
unknown

Carabidae

Clivinia sp

Harpalinae, Amarini
(unidentified sp )

Harpalinae, Harpaling
{anidentificd sp )

Harpalinae, Brachynini
(unidentificd sp }

Curculionidae

near Listronofus sp
Buridinae,
{unidentified sp

I'ormicidae

Solenopsis geminata {F )

Pyratididae
Elasmopalpus lignosellus

(Zeller)

Tenebronidoe {(darkling

beetle)
Lpitragini,
(unidentified sp )

Termitidae (termites)

Amitermes sp

fields on the plains with slash-and-burn without soil

preparation and slash-and-mulch with soil preparation
than in plains fields with slash-and-burn with soi} pre-
paration and hiliside fields (Table 4) The numbers of

Turrialba Vol, 40, No. 2, 1990, pp. 172-183
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position to trestment daty are signiticuntly different
by Sradent-Nowman Keuls test (P < 6 10}

white grubs increased in sampled fields from late May
to mid-fuly (Fig 1). Musick (27) and Gregory and
Musick (11) reported that tillage decreased insect
damage and that plant debris associated with reduced
tillage provided an ideal environment for the develop-
ment and survival of most insects that attack maize
Tarvis {15) indicated that a positive correlation exists
between soil moisture and white grub numbers at dif-
ferent times of the year More white grubs were found
in undisturbed soils than in cultivated soils in the
plains. Tillage practices have been reported to destroy
large numbers of white grub larvae (10). Additionally,
mechanical disturbance of the soil exposes grubs to
parasites and predators (11) and to the sun to which
they are very susceptible (4)

A significantly lower number of white grubs was
found in burned fields than unbumed fields in the
plains when both systems received cultivation, sugges-
ting that removal of debris by burning had an impact
on their numbers (Table 4).

Hawkins (12) reported that soils of most hillside
fields in Hondurss show little horizon development,
with parent material within 50 cm of the surface, The
soils are low in organic matter and have low water
holding capacity. Soils of hillside fields have higher
sand and lower clay content than those in plaing
fields. Hillside soils would be considered less suitable

for white grubs and would contribute to the condi-
tions responsible for their low numbers.

Wireworm numbers remained about the same dur-
ing late May through early July in all fields but in-
creased about threefold in burned fields in the plains
during July (Fig 2) However, this mid-July increase
was not significantly different from other treatments
Wireworm populations in fields on hillsides tended to
be higher in slash-and-mulch than stash-and-burn

Numbers of lesser cornstalk borer larvae increased
from late May to early July and then disappeared
abruptly in mid-fuly, when larvae were not collected
from any sites (Fig. 3). Larval numbers tended to be
higher on the hillsides than on the plains, but signifi-
cant differences were not observed Thin sandy soils
with low water retention, typifies the soiis on the
hilis and provides a favorable environmens for lesser
cornstalk borer larvae {2) Also, the borers are facul-
tative saprophytes and feed on crop and noan-crop
plant residue (mulch), in conservation tillage fields (6,
7). Hillside fields in southern Honduras typifies
no-till or conservation tiilage production practices.
The borers feed on mulch in the no-till system and
crop damage may be less than that in conventional
tillage fields where there is little or no muich due to
cultivation prior to planting. Cheshire er af (6) and
All et al {2) indicated that lesser cornstalk borer
larval infestations of corn were greatly reduced in
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Fig. 2 Mean number of wireworms/m? in five ditferent
sorghum and maize intercropped systems in southemn
Honduras. 1985 Numbers on sumple date with dif-
ferent letter (top of figure} in corresponding vertical
pasition to treatment data are signiticantly different
by Studeat-Newman Keuls' test (P < 0 10)
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vertical position 1o treatment data are significantly S 5k
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g
S -
3
no-tiliage compared to conventional tillage systems gosp
This might be exgpected if the borers concentrated
feeding on the mulch and not on the crop plants - . ,/ -
prepiant vegetation, including mulch, becomes unac- 00 / ‘ B TIINET \
ceptable to the borers soon after planting, the larvae MAY2Y JUNES:EMPLE pare Y2 JULY 16
move to and damage or destroy the seedling crop
There were no specific trends in rootworm numbers
in the different treatments (Fig. 4) However, num- Fig 4 Mcn;a zwmi(:icr ol i?()i)!\&()l‘l}}s,’l}l: .i!n l'i‘v}: c.lii'%'to]ra:li
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des Turpin and Peters {36) reported that rootworm position to tremtment data are simificantly diffcrent
survival is related to soil moisture and texture by Student-Newman Keuls' test {P < 0.1 0)

Table 3. Sessonal measn population densities of selected soil-inhabiting phytophagous arthropeds in infercropped sorghum and maize
fietds in three areas of southern Honduras. 1985,

Mean' = SEM number of arthropods® per 1 m?* of soil

Lesser corn-stalk

Locations Wireworms Whife grubs Rootworms borer Millipedes
Namuasisue/ } 50 % 05447 24832071 a 06003202 011 £007a D11 +007h
San Bernardo

Pavana 0770202 500«163a 066 G160 QBG5x005a 916 =008ab
Aliunza 0330162 25554720 0232008 02740140 027+£0090

I Mean of samples (0 = 200) on tour dates from Mav to July 1985
2 Insects as immatures
3 Means in a column not followed by the same letter are significantly ditferent by Student-Newman-Keuls™ test (P = ¢ 10}

Turriatha Vol. 40, No. 2, 1990, pp. F72-183
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Table 4.  Scasonal mean population densities of soil-inhabiting phytophagous arthropods in intercropped sorghum and maize fields in

southern Hondurag, 1985,

Mean' £ SEM number of arthropods per § m? of soil

Lesser cora-stalk

System? Wireworms White gruby Rootworms borer Millipedes
Hillsides

Shash-muleh no seil prep 092+0284° 1 2%+ 4030 ¢ D64 026 Digz0i84 08320234
Slash-burn no soit prep Q0% 0094 1812430 045 +00%a 036018y Q4620174
Plains

Stush-mulch soil prep 055011 46250720 027018 00920689 073027
Slash-muleh no soil prep 1200262 Ha2 2| #H6 0920444 000000z F2020 260
Slash-busn soil prep 1371033 2032052 ¢ OI8O 1la 09009 0462841

b Mean of samples (= 12{h on four dates from May 29 1o July 23, 1985
All fields slashed (stafks cuty muieh remained on ground if field not burned.

(]

Pivids on hillsides withowt soil preparation prior to

planting: fields an plains with soil preparation, except where indicated in 983

3 Means in a colima tolowed by the same letter are not signilicantly different by

Observations in 1985 revealed that millipedes can
be serious pesis on surghum and maize Millipede po-
pulation densities were about the same in hillside and
plain fields regardless of burning or land preparation
{Table 4). Rice {33), Heyward and Tissot {13), and
Pearse {30), however. reported that numbers of centi-
pedes and millipedes can be reduced by burning,
often by as much as 80%

1986 Study

As in 19835, a wide variety of soil arthropods were
obtained from soil samples taken from production
fields on the hillside and plain areas of La Coyota
and El Conchal, respectively (Tables 1 and 2) With
improved sampling and preservation techniques, a
larger number of insect species weie collected and
identified than in the previous year.

Population densities of selected groups of arthro-
pods were similar in intercropped sorghum and maize
fields and fields of pure stand maize. Thus, data for
both systems were combined for treatment analysis.
Treatments are slash-and-burn, and slash-and-mulch
fields in the hillsides and plains. Arthropods selected
for comparisons of treatment effects on infestations
were the groups that were most abundant, namely
white grubs, wireworms, rootworms and millipedes

The test design during 1986 allowed for direct
comparisons of densities of selected arthropod groups
in soils in fields on the hillsides and the plains. No sig-
nificant interactions between site and cubtural prac-

Student-Newman-RKeuds' test (P < £ 10)

tice were observed for white grubs, wireworms or
rootworms; therefore, the main treatment effects are
discussed separately for each of these groups The sig-
nificant interaction between the main effects in rela-
tion to millipede numbers preclude similar discussions
for this group.

Numbers of white grubs and wireworms were not
significantly different in hiliside or plains habitat
sites; whereas, rootworms were collected in lower
numbers from the hitlsides than the plains (Table 5).
White grub numbers in treatments were significantly
different on three of eight sample dates (Fig 5} On
Fune 2 the slash-and-burn fields on the hillsides had
significantly higher numbers of white grubs than the

Table 5. Seasonsl mean population densities of selected
soil-inhabiting phytophagous arthropods in inter-
cropped sorghum and maize fields on hillsides and
on the plains in southern Honduras. 1986,

Mean' © SEM number of insects per 1 m* of soil

Site White grubs Wireworms Rootworms

Plains 34508247 75423000 2660674

Hillsides 6.10x 1 582 49020934 080320

1 Mean of samples (n = 480) on eight dates from May 20 o
August 20, 1986

Means in 2 column not lollowed by the same letier are
significantly  different by  Student-Newman-Keuls® test
(P=010)

by
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Early planting in uncultivated hillside fields did

» g 8 3 %5 % 8 % % not hinder white grub establishment, whereas land
b [ - N 4
S e 2 5 F b 3 % preparation on the plains may have been responsible,
" e < - Mutich on Hillside w /0 Preporation in part, for destruction of some white grubs in these
E PR Hillside w/oP Nion . .\ . ; .
< __“M‘j;;f‘;,,,Ef_,‘m”w‘,";,,;gff{;,{" fields, as discussed previously Burning the fields
z Burn on lain w/ Preparation prior to planting reduced white grub numbers in the
[} - - .
Z o} plains. The low numbers during late June to mid-
§ August may be attributed to some extent to emer-
it
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lig 5 Mean pumber of white grubs/m? in lour diflerent
sorghium and maze intercropped svstems in southern
Honduras. 1986 Numbers on sample date with dif-

ME AN DENSITY OF WIREWGRMS/ m2
o
{

ferent letter {top of tipure) in corresponding vertival !
position to freatment data are significanily dilferent 10~
by Student-Newman keuls” test (P < 0 1)) )
5 N ‘
other treatments. Significant differences were ob- \ ‘*X(\
served also on June 9 when densities were higher in N RN VPR '\/',«—n_
the slash-and-burn and slash-and-mulch fields on the o VAT 20 MAY 26 JUNE 2 JUNE © JUNETS JULY | JULY 22 AUGUSTIG
hillsides and slash-and-mulch fields on the piains than SAMPLE DATE
the slash-and-burn fields on the plains. On July 22 _ o . N
the numbers in slash-and-muich fields on the plains fig & Mean aumber Ql \j.lrt:\\ormsfm in lnu_r different
hial tl in the other treatments The peak sorghum and maize intercropped systems in southern
were mgher than in ! }‘I r ]_ p i Honduras 1986 Numbers or stmple date with dii-
number of grubs was coincident with the onset of ferent fetier (top of figuie) in corresponding vertical
spring rains that occurred two weeks earlier on the position lo treatment dats are significantly dificrent
hillsides than plains by Student-Newman Keud's test (P <8 1)

Iable 6. Mean soil moisture on different dates in intercropped sorghum and maize fields in southern Honduras. 1986.

Percent soil moisture on dates

System’ May 20 May 26 June 2 June 9 June 16 July | July 22
Hillsides

Slash-mulei no soil prep 18.5 b? f43a 187a 1864 1564 1210 57¢
Slash-burn no soil prep 167b f4.8a 16 5ab 182a 144a i07h S56¢
Ptains

Slasi-muleh soil prep 238 24 2a /lb 2262 i6.9a 177 a 88b
Slash-buen soil prep 254 a 2 da 2396 20.2a i56a 187 a 11.0a

b Al fields slashed (stalk cut); muleh remained on ground il field not burned Ticlds on hillsides without soil preparation prior to
planting: (telds on plains with soil preparation
2 Means in 2 column followed by the same letter are not significantly diflerent by Student-Neuman-Keuls' test (P < 005).
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gence of adults and the drought period in mid-June
to late July when soil moisture was reduced drastical-
ty (Table 6) During this time the number of grubs
collected was low. The low numbers collected at this
time may be related to the behavior of the grubs in
response to unfavorable soil conditions. Grubs that
move to 4 deeper location in the soil to escape the
stiess associated with drought may not be collected,
thus these observations may not refiect a decline in
population However, the low soil moisture level of
hillside soils could have contributed to conditions
responsible for low population levels as reported by
Jarvis (15} and Potter (32) The relationships of soil
texture and moisture with insect survival and pest
establishment were discussed gbove

No consistent trends were observed for wireworm
numbers on the hillsides or plains during the season
(Fig. 6); but wireworm numbers were observed to be
significantly higher in the slash-and-burn fields on
the plains than the other treatments during May 26
and July 1. Also. significant differences were found
on June 16 when wireworm numbers in slash-and-
burn fields on the plains were higher than in slash-
and-mulch fields on the plains and hillsides and on
August 16 when wireworm numbers were significan-
tly lower in slash-and-mulch fields on the plains

Wireworms and rootworms were collected in sig-
nificantly higher numbers in busned than in unburned
fields (Table 7) Rootworm numbers were higher in
slash-and-burn fields on the plains than in the other
systems on two of eight sample dates only. The trend
for higher numbers of rootworms and wireworms in
burned fields than in unburned fields on the plains

Table 7. Seasonal mean effects of burning on selected in-
sects in the soil in intercropped sorghum and
maize fields oan hillsides and on the plaing in
southern Honduras. 1986.

Mean' = SEM number of insects per I m? of soil

System? White grubs Wireworms Rootworms

Burn 465} 880 9703072 278 :066a

Noburn 466480772 3540850 108+0550b

I Mean of samples (n = 480) on eight dates from May 20
1o August 20, 1986

2 All fields slashed {stalis cut); muleh remained on ground
it tield not burned Fields on hillsides withour soil prepa-
ration prior to planting; ficlds on plaing with soil prepara-
tion

3 Meuns in 2 columa not followed by the same letter are
significantly different by Student-Newman-Kenls' test
(P<0i0)

indicates that burning may have an influence on
roptworms Cancelado and Yonke (5) reported that
burning is one of the most important practices in
prairie management. They listed fire as an “insecti-
cide method™ and reported that “fire is of course an
effective means of destroying insects where its appli-
cation is possible” Several authors including Rice
33). Komarek (20), Nagel (28), and Cancelado and
Yonke (5) have indicated that infestations of some
species of insects may be affected more by fire than
others. During this study, farmers in southern Hon-
duras started burning their fields as early as March 20
to April 20 and planted their seeds sometime between
June 1 and June 11 (late planting due to delay in
rains} thus providing enough time for insects like
wireworms and rootworms to colonize non-crop vege-
tation in burned fields by mid te late May, astegrowth
vegetation is generally zbundant in burned fields (I,
22} This new plant material is attractive to some
insects; thus, the regrowth plant materizl in burned
fields may influence numbers of certain insects by
attracting them from older vegetation in areas around
the buned fields Adults not killed by burning
migrate to places offering more shelter and retum
iater to the burned area to atfack the regrowth vege-
tation (33), These insects lay eggs and are responsibie
for the infestations of soil pests that occur on the
crops during the current, as well as the next growing
$8250N$

Komarek (19) and Husst (14) reported that grass
regrowth was abundant and plant quality, especially
protein, calcium, phosphorous, potash and other
elements, was increased following a burn. Thus, it is
reasonable to attribute the increase in phytophagous
insects in burned areas to an increase in nutritious
and palatable food supply.

Millipedes were in significantly higher numbers in
burned fields on the plaing than in un-burned fields
on the plains and fields on hilisides with and without
burn No significant differences in millipede numbers
were observed between fields on the plains without
burn angd fields on hillsides with and without burn

Millipedes have been identified as a pest of sor-
ghum and maize seeds in southern Honduras {33).
These pests are usually found in soils with high mois-
ture. Sequeira (35) reported that farmers recognized
millipedes as pests in gardens and on field crops, and
considered them to be important to agriculture and
medicine.

Burning does not appear to be an effective practice
for control of soil-inhabiting, phytophagous arthropod
pests in intercropped sorghum and maize in southern
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Honduras. Higher numbers of some arthropods {e.g
wireworms, reotworms and millipedes) were coliected
in burned fields This observation appeared to be
related to arthroped establishment in regrowth vege-
tation in burned areas.

In addition to the observed negative effects of
burning as a contro! for soil-inhabiting arthroped
pests on sorghum and maize, as reported herein, there
are additional obvious negative effects that can be
associated with this agricultural practice in Honduras
and surrounding countries. These include reduced
soil fertility, increased erosion on sloped fields. public
health hazards associated with air pollution, aiy traffic
delays due to smoke, increased atmospheric heat
caused by the greenhouse effect of the smoke, and
the reduction of soil moisture due to removal of
ground cover and resultant water run-off and evapo-
ration.

CONCLUSIONS

Soil inhabiting arthropods most common in inter-
cropped sorghum and maize fields in southern Hon-
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Manejo del Suelo, Rastrojo y Plagas: Interacciones y Efecto sobre el Maiz!

ABSTRACT

The effects of different forms of soil preparation, crop
restdue mapsgement and insec? control on imscet pest inci-
dence and damage were studied during two maize cropping
cycies. Maize yield was significantly reduced in plowed plots
with no insecticidal soil pest control. Yields in no-{i#l systems
ware less seasitive to insecticide application due to fess dam-
age by pests, Yield reduction in plowed piots was correlated
to plant population loss due to Cyriomenus bergi Froeschner
attack. The no-till system was associated with larger white
grub (Phyllophaga spp.) populations. Incidence and damage
by the foliar pests (Dialvotica balteata 1e¢ Conte and
Spodoptera frugiperds VE, Smith) was less in systems with
crop residues on the soil.

INTRODUCCION

a regulacion cultural de piagas mediante algunas
pricticas de manejo de rastrojo de cosechas y
tipos de labranza ha demostrado ser tan efectiva
como el combate con insecticidas La cero labranza
con presencia de un mantille de rastrojo sobre el sue-
lo reduce el dafio de algunas plagas a ios cultivos con

1 Recibido para publicacion el 8 de junio de 1990
Busado purcialmente en la Tesls de Maestria presentads
por el primer autor ¢n el Programa de Estudios de Posgra-
do UCR-CATIE, Turrialba, Costa Rica,

* Entomologo Proyecto RENARM/CATIL 7170, Turriaibs,
Costa Rica

#+ Coordinador  del Proyecto RENARMJCATIE 7170,
Turriatba, Costa Rica.

M Carbalio®, . J L. Saunders™¥

COMPENDIO

Se estudié el efecto de diferentes formas de preparicion
ded suclo, del manejo de residuos v del combate de plagas so-
bre la incidencia y dafo de insectos en dos ciclos de cultivo
de maiz. El rendimiento de mafz obtenido en los sistemas
con suelo arado se redujo signilicativamente cuando no se
combaticron Jas plagas del suelo. El rendimiento en cero
labranza fue menos sensible o Iz aplicacion de insecticidas ya
que el dafio de plagas fue menor. Esta reduccidn del rendi-
miento en los sistemas con suelo arado estuvo asociado con
Iz pérdida de plantas provocada por Cyrromenus bergi
Froeschner. La cero labranza fue destavorable a este insecto,
La pérdida de plantas en cero labranza estuvo asocizda con la
mayor poblacion de larvas de gallina ciega (Phyllophaga sp.)
en ¢l suelo. La incidencia y dafio de piagas del foliaje comao
adultos de Digbrotica balieata Le Conte y gusano cegollero
(Spodoptera frugiperda FLE. Smith) se redujo cuando los resi
duos de cosecha permanecicron sobre ef suelo,

respecto a la labranza convencional, por ejemplo Dia-
brotica virgifera Le Conte y D barberi Smith y
Lawrence (7. 10), Elasmopalpuy lignosellus Zeller
(1), Delia plaiura Meigen (8), Epilachna varivestis
Muilsant (17), 4nmwasca bigurtula  y Ophiomyia
phaseoli Tyron (16) y Spodoptera frugiperda JR.
Smith (4, 9).

Sin embargo, las prdcticas de remocidn del suelo y
eliminacién o incorporacion de rastrojo mediante el
arado en labranza convencional controla a otras pla-
gas, disminuyendo su dafie al cultivo. Esto ocurre pa-
ra Agrotis ipsilon Hufnagel {} 1), Melanopius femurru-
brum De Geer (17}, Pseudaletia unipuncra Haworth
{123, Phrpllophaga anxia Te Conte (15) y Phyllophaga
sp.(13)
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