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Fall armyworm (FAW), Spodoplera frugiperda (,J. E. Smith). larvae )opulations weie investigated in three 
studies, including sorghum [Sorghui hicolor (.) Moench] in pure stand, and sorghum and maize (Zea iizays
L.) in intercrol)lping and inixed croppin!q systems. established at Choluteca in southern Honduras. Early instar 
larvae infested the young sorghum ihybrid Calracho (AT - 623 - Tortillero) in pure stand approximately ten 
days after emergence and persisted throughout the whorl slage (2 ,June-4 August) during the first growing 
season (primera) of the crop in 1983. In a small plot study in that year Catracho sorghum and the early
maturinq native maize varietvi. 'tusa Morada. were planted in alternate hill ('golpe alterno'), alternate row 
(surco alternoo'), pure %tand.and ,auiie hill (casado') systems. Fewer sorghum plants than maize plants were 
infested withI'AW larvae, except in tite '.olpe altlerno' system. In a third study, using the tropical indigenous
sorghunt variety Iiberal and Tu,,a Morada maize in 1984, sorghum with ia natural weed infestation and the
'casado system' had lower FAW infestations thain sorghnum with a maize trap crop andlpure stand sorghum. A 
nenmatode (Mertnithidae) was the most common parasite of the FAW in both years. Parasitization (up to 71%)
of larva-, by this endoparasiti(c nematodle inIcreased as rainfall increased; )recipitation accounted for 93% of 
the variation in parasitization. 
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Fall Armyworms in Honduras cropping systems: M.T. Castro et al. 

FAW densities in maize monoculture were twice as 
high as those in maize with-weeds. 

Since sorghum-maize intercropping is prevalent
in Honduras and because maize is more att ractive 
than sorghum to FAW moth,- for oviposition 
(Sifuentes, 1967; Van Huis, 1981), the influence of 
component crops in spatial arrangements and in 
pure stand on FAW infestations was invesligated.
Fall arnyworn infestations wer, measured in sor-
ghum and maize in pure stands, sorghtim-mriai,e
intercrops, pure staid sorghum with a naize trap
ciop to isolate larval infes;tations for spatially limited 
application of control measures, iald in) a weed-
infested sorghum planting system to deterniie the 
influence of weeds on FAW infestations. Addi-
tionally, parasitization of FAW lrvae was deter-
mined in the different s rghlin aind maize cropping
systems in southern Honduras. Possible explana-
tions for the observe_,d resLtsll. and l)roposals for 
future studies are presente'd. 

Materials and methods 
1983 -- Stud' I 

A 3 ha pure stand of the sorghum hybrid Catracho 
(AT x 623 ,"Tortillero) was planted 20 May 1983 in 
rows 2')0 in long and 0.8 in wide at the la Lujosa 
Experiment Station of the Ministry of Natural
Resources in Choltec., I londuras, to observe FAWpopuatin ifesatinste sogl 'jmn hbri 
population infestations oil the hyhrid sogh'nduringplant growth iand dtellnent. Cith-icho is a 
two-dwarf c(nll/ercial hybrid, released by the 
Ministry of Nitural Resources ialid Interlalill ill 
SorghlUnil 111d Penrl Millet PrOgrinnl (NTSORMII.) in1984. Its lime to inalurity is simnil ir t0 other 
comnlercial hybrids in I tondurias. No inscticides or 
neillaticides were Ise. COinventi(nlial ctitivlil,
fertilizer ((0-30-()kl.g NPI ha ) iud herhicide 
(1.5 kg ha 1 Atrizine) practices were employed,
400 plants were sainpled weekly, 25 hoim everyl 
sixth row with each plant separited by ca 10 in of 
rows. Plants were pI led (otit Of the ground. indi 
leaves were removed and examined (dCestructivC
sampling) for the presence of FAW larvle. Larvae 
were placed in I OZ. plasic cLips COlltaining an 
artificial diet (Bit--Mix )7 I, lBio-Surv., Inc.) and 
held at rom telleritlre for mlithh r parasioidm 
emergence. Weekly samles were, tLken 2 Julne 4 
August. 

1983 - Study 2 

Fall arnyworm larval densities were estimated in 
small plots durillg 1983 at [La I.ujosa. Crops
sampled were Catracho sorghum and Tisa Morada 
maize. Tusa M(oridal is Co0ifliflnnV planted by
subsistence fiarmlers in Soutllh'ril Ho(linduras. Crop
ping systems (treatments) evilualed were: sorghum
and maize in plre stand, intercr pped ill alternate 
rows ('surco-alterno'), and mix(d cropped in alter
nate hills (,golpe alterno ' ) illid in the sallle hill 
(casado'). Treatments were arranged in a rando-
mized complete block design with four replications. 
Rows were 5 in long and 0.8 in wide; plants were 
spaced 0.5 il apart with 10 rows plot 1. The 
destructive sampling tedTiniqume wIs used to sample
all piants in the 5th and 6th rows aiid 1Ith and 7th 
rows, four and six weeks ;fler planting, respectively.
The sorghum )lanlts were in the mid-whorl stage at 
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the time of sampling. Larvae were handled as in 
Study 1. The percentage infestation data was 
subjected to arcsin transfor,iaations and analysis of 
variance, and means were separated by Student
Newman-Keuls test (Steel and Torrie, 1960). 

1984 Study 

Cropping systems evaluated during 1984 included 
(1) sorghum in pure stand (Figure IA), (2) sorghum
with a natural weed complex (Figure 11B), (3)
sorghum with iaize (1'usa Morada) as a trap-crop
planted in the middle of tile plot (Figure 1C) and (4)
sorghum and maize planted in the same hill (Figure
ID). The sorghum used was a photoperiod-sensitive 
native variety, Liberal, belonging to the caudatum
durra group. This tropical sorghum does not initiate 
the rel)roluctive stage until after the maize is 
mature. Each treatment plot was 40 x 48 in,
arranged in a 4 X I lalin square design. The total 
area of the experiment was about 3.4 ha located at 
the La lujosa Experiment Station, Choluteca, Hon
duras.
 

Propachlor with Atrazine pre-emergence herbi
cides at recommended rates were applied with a
 
tractor-mounted sprayer. Weeds were kept to a
minimum by hoing, except for the plots receiving
 
no weed control. Sorghul and maize were hand
planted using a 'chuzo' (a traditional digging stick) 

n 11 by1,5 Jue i Therows seeds were preplants 0.5 in. sorghumnseparated by 0.8 in and
 
germinated (overnight in water) and treated
methyl parathion, 48 EC, insecticide (5 ml] 2 1I

with
of
 

water applied to 1!,3 kg o f seed for 5 min) to
 
prevent damale by ants.
 

)30plants treatment plot I were destructivelysampled weekly to deterrtine the percentage of
 
plants infested with FAW larvae. No samples 
were
 
taken from the three border rows onleach side of the
 
plots. Six plants were sampled al randcom from each
 
of five rows separated by 10 rows. Larvae were
 
handled as ill Study 1. When parasitoids emerged, 
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Fig.re 1 Sorghumliiii, crol))iIig systemrs. Choluteca, 
HonduIras, 1984. A. Sorghum (Siplire standi. B. Solghutlll
With naltural weed (W) infeslltiin, C. Sorghuliln aizC (M)
trip crop. D. SorglhUill id miliizt (SamieiChill). 
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the width of the head capsule of the dead FAW Further studies are needed to substantiate these 
larvae was measured to determine the host instar at observations. 
death. Head capsule measurements (width) of 
laboratory cohorts were used to identify each instar. 1983 - Study 2 

The percentage infestation data were subjected to Inpure crop stands, FAW infestation was significant
arcsin transformation and sample dates were treated ly (P=0.05)great r on maize than sorghum, thus 
as subplots< 4 latinin thesqutare.splitMeansplot analysiswere separatedof varianceby thefor lydic0.5g as the preferredtaspecies (Tablethu1).the 4 indicating maize maize sghum, 
tuen4tNquan e. teas wePreference for maize was maintained throughout the 
Student-Neulman-Kuels test. 
 different cropping systems except for multicropping

in 'golpe alterno', where FAW infestations on 

sorghum increased significantly to a level compara-
Results and discussion ble with and not significantly different from maize 

1983 -- Study 1 (Table 1). Infestations on maize were comparable in 
all systems, although multicropping maize in the 

Fall armyworm larvae were present on Catracho 'casado' system with sorghum produced lower FAW 
sorghum 14 days after planting, infesting 8/. of the infestations when compared with pure stand maize. 
plants (Figure 2). The percentage of plants infested, Fall armyworn infestations on sorghum differed 
a measurement used in Honduras to determine the between cropping systems which suggests that 
need for control measures, increased to a peak in maize tended to influence FAW densities on sor
late June and then decreased until 4 August at ghum in some of the cropping systems. The FAW 
which time (boot stage) the infestation was negligi- infestation on sorghum when intercropped in 'surco 
ble, These data show that hybrid sorghum was alterno' with maize was comparable with pure stand 
infested with FAW larvae during the early whorl sorghum: maize apparently did not significantly 
stages of development, thus the crop can support influence FAW densities on sorghum in this system. 
the development of two generations (23.4 24.5 Similarly, FAW infestations on sorghum in the 
days for development from egg to adult on sorghum Icasado' system were not sigiificantly different from 
at 27"C according to Castro. unpublished data) of sorghum in pure stand. However, as observed with 
this lepidopterous lpst Cluring the first growing maize, infestations on sorghum in 'casado' were 
season in southern H1onduras. It is apparent that the lower than infestations on sorghum in pure stand. 
percentage of hybrid sorghum plants infested with The tendency towards lower FAW densities on both 
FAW larvae declined as the host plants developed to species in the 'casado' system may be related to the 
maturity, closely growing species having a confusing effect 

A nematode (Mermithidae) was present through- (Tahvanainen and Root, 1972) on the moth's 
out the first growing season and parasitized up to host-finding ability, which would result in less 
65/,, (mean, 22"',) of the FAW larvae collected on attraction of ovipositing moths to the general area. 
sorghum (Figure 2). Other parasites included Chelo- The FAW infestation on sorghum when multicrop
nus insularis (Cresson) (Braconidau), which parasi- ped in 'golpe alterno' with maize was significantly 
tized about 10,',, of the FAW larvae, and several greater than in sorghum planted alone and with 
unidentified tachinids which were present late in the maize in 'surco alterno' and suggests that maize 
first growing season and generally parasitized less significantly influenced FAW densities on sorghum 
than 10"' of the larvae. Chelonns parasites have in the 'golpe alterno' system. Moths may have been 
been the Imost frequently encountered parasites of attracted to and oviposited more frequently on 
FAW in many areas of Central America (Ashley, maize growing in hills adjacent to sorghum and 
1979), whereas the literature is lacking on parasitiza- higher FAW infestations on sorghum may have 
tion of FAW by nematodes. Parasitization by nema- resulted from larval dispersal from adjacent maize 
lodes increased as the FAW larval infestation in- plants which were 0.5 m away. This phenomena 
creased and fell when the larval infestation leclined. was not apparent in 'surco alterno' intercropping 
This observation Inay represent a numerical re- where sorghum plants were farther away (0.8 m)
 
sponse or thei nematode could be univoltile, from adjacent maize plants.
 
reproducing soon after the onset of the rainy season. lntercropping maize and sorghum influences
 

6(0 -60 

&G , Table I Perc,,ntage l)lants infested with fall armyworm
 
2 50 50 larvae in five different cropping systems. Choluteca,
 

. V Honduras. 1983. (Mean for two sample dates)
 

C..
* Sorghum a Maize
 
o0 30 Planting system' (Catracho) (Tusa Morada)
 

20"". 20 Alternate hill
 
100 /"" A('golpe alterno') 38.9 aA 37.0 aA
 

.0-"A Alternate row.
,) 

4- -. u('sLrco 38:9 bt3 37.9 aA,. alterno') 

2 9 16 23 30 7 Ill21 28t11 Monoculture 26.4 bcB 34.5 aA 
Jun Jul Aug Salme hill 

Sample dates ('casado' 19.4 cB 31.1 aA 

Figure 2 Fall armyworm larval infestation (percentage 'Sorghum and maize planted in alternate hills, 'golpe 
plants infested) on Catracho sorghum and incidence of alterno': both crop plants in same hill. 'casado" 
FAW larval parasilization by nematodes, Chioluteca, l-on- 2Means in a colunIIl followed by the same lower case 
duras, 1983: - , FAW larvae: *. Chelonus insularis; 0, letters and in a row by capital letters are not significant
tachinids: A, mermithids ly differet at P = 0.05 by Student-Neuman-Keuls' test
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FAW infestation on 
 the sorghum componenl. [le both possibilities need to bc investigated.'casado' system tends to minimize FAW numbers on 

Since the 
both maize and sorgh tim. 

[-AW was still observed in the area infesting adjacentThis positive effect ali-y fields of Vtll.er- 11aizpartially explain why 'casado' <inC1dSoightm (Castro,planting is practised personal obselvatiolns),(by tradition) by some it appecared that the mothssubsistei ic fallllefs, e.ven11 preferrCd ithe 1,()lun1,"ge pilts fior Ivipositiol. Pitre c'tthough vields of both maize> anld S(IILIin are lowIer a/. (1983), h(IwCver. Ir, i)rtC(hilt older SOr'ghLIllthan when planted iniother spatial a-ralgUMinel.
Multicroppin(. maize ndI sorghumn1 in '1elp, 
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50 	 ments, i.e. different placement of the maize trap 
crop and increased test-plot size may prove to be 
effective in eliminating some of the problems 
encountered in the studies reported herein. 

The application of a maize trap crop for monitor 
40 	 ing FAW in sorqhum/maize cropping systems iw 

Honduras is ecologically practical and should be 
further inve3tigated. Particular attention should be 

35 given to the distance the two crops are separated in 
ithe field to minimize the effects of FAW larval 
a movement from maize to sorghum. 
._. 30 In this 1984 study, C. insularisparasitized 15% of 
"C /the FAW larvae collected on 28 June, killing larvae 

25 * " in the fifth (62%) and fourth (38%) instars. A 
mermithid endoparasitic nematode parasitized FAW 

20 lariae collected on the foliage throughout most of 
20 wathe first growing season, with parasitization as high 

u as 71%., apparently influenced by rainfall (Figure 5). 
The proportion of FAW larvae parasitized by nemaa- 15 *.t5 	 todes was positively and highiy correlated (r=0.931 

with average rainfall for each week before the 
10 .sampling date. Rain splashes transfer nematodes 

from the soil onto the plants. The nematodes killed 
5 FAW larvae principally in the fifth instar (59%), but 

A also in the fourth (26%) and sixth (15(%) instars. The 

A mean number of nematodes emerging from a 

parasitized FAW larvae was five (SD ± 3, with range
2 
285 12 20 25 1 8 14 23 28 14 1-18). Investigations are needed to determine the 

Jun Jul Aug Sep impact of this parasite on seasonal populations of 
Sample dates the FAW, and the influence of certain insecticide/

nematicide and cultural practices on its prevalence 
(seasonal and effectiveness.

4 Fall armyworm larval infestationFigure 
peicent plants infested i SEM) on Liberal sorghum and 

Tusa Morada maize, Choluteca, Honduras, 1984. Season- Differences in parasites present in 1983 and 1984 

al population neans for treaiments (calculated for samples 	 (i.e., parasitization by the nematode was low in July 
1983 but high at that time in 1984) could be due toon indicated dates and depicted with lines with different 

signs) with the samne letter are not significantly different at endogenous rhythms, the host plant of the FAW 
P = 0 05 level by Student-Neuman-Keuls' test. (Only larvae which in 1983 was a short-season hybrid and 
significant difference on sample dates was observed on in 1984 was a photoperiod-sensitive native sor
7/25 when more larvae were in the maize trap crop than nhum, or rainfall. 
other treatments.) Trap: *, maize (20.8 ..4 8), 
sorghum (7.2 ± 6.7). Same hill: 0, maize (13.8 _ 4.4): A, 
sorghum (4.6 L 3.2) 

90 	 22.5 

ture (Figure 3). It appears that FAW moths were 
strongly attracted to the maize in the middle of the 80 20.0 

whole plot for oviposition and from there the larvae 
dispersed to sorghum plants in adjacent areas. First 
instar larvae of FAW kive the tendency to move to 70 17.5 

high points on the plant and, from there, disperse by - F. 
means of silk threads blown by the wind (Morrill and ,60 1'5.0 
Greene, 1973). Also, the presence of larvae in the 't ES 

.. 12.5whorl of maize plants may deter oviposition on the . 50....... "'" 


heavily infested maize plants, resulting in an in- 1
 
crease in ,viposition on the nearby sorghum. Gross E/0.L
 

(1984) found that maize plants treated with aqueous 0 0 t.I
 
honogenates of FAW larvae deterred oviposition by I M" 
this species. He suggested that semiochemicals of E 30 7.5 
FAW larvae and/or their by-products may be < 

responsible for inducing FAW females and to a 20 
[ . 5.0 

lesser extent newly emerged FAW lar'.ae to seek 


uncontaminated sites for oviposition and establish- 10 2.5
 

ment, respectively. 1 .
 
Infestation of FAW on maize in the same hill with
 

sorghum or on maize in the trap crop plots (Figure 4) 0 

were not significantly different from that on sor- 28 5 12 20 25 1
 
Aug

ghum, and although there were substantially more Jun Jul 

larvae on maize than on sorghum in both systems, Sample dates 

the differences were not significant in this study. The Figure 5 Percentage fall armyworms parasitized by 
small size and configuration of the trap-crop test plot nematodes and average rainfall (mm), Choluteca, Hon
was inadequate to effectively evaluate management duras, 1984: --- , fall armyworm parasitization; 

of FAW larval populations, but other spatial arrange- average rainfall; r = 0.93, n = 7
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