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Spodoptera frugiperda J.E. Smith
L epidoptera:Noctuidae
Common name:
Fal armyworm, grass worm, armyworm, fall, southern armyworm, southern grass
worm, maize budworm, buck worm, wheat cutworm, grass caterpillar, afafa worm,
rice caterpillar bud worm, whorl worm, overflow worm, corn leaf wormcal

Synonyms.

Laphygma frugiperda Guenee, 1852 Phalaena frugiperda Smith & Abbot, 1797
Trigonophora frugiperda Geyer, 1832  Laphygma macra Guenee, 1852

Laphygma inepta Walker, 1856 Prodenia signifera Walker, 1856

Prodenia plagiata Walker, 1856 Prodenia autumnalis Riley, 1870

Noctua frugiperda J.E. Smith Caradrina frugiperda
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Major hosts( sho (sl 50):
Allium (onions, garlic, leek, etc.), Arachis hypogaea (groundnut), Beta vulgaris var.
saccharifera (sugarbeet), Brassica oleracea (cabbages, cauliflowers), Brassica rapa
subsp. rapa (turnip), Brassicaceae (cruciferous crops), Capsicum annuum (bell
pepper), Chrysanthemum morifolium (chrysanthemum (florists)), Cucumis sativus
(cucumber), Cucurbitaceae (cucurbits), Dianthus caryophyllus (carnation), Glycine
max (soyabean), Gossypium (cotton), Ipomoea batatas (sweet potato), Lycopersicon
esculentum (tomato), Medicago sativa (lucerne), Musa (banana), Nicotiana tabacum
(tobacco), Oryza sativa (rice), Pelargonium (pelargoniums), Phaseolus (beans),
Phaseolus vulgaris (common bean), Poaceae (grasses), Saccharum officinarum
(sugarcane), Solanum melongena (aubergine), Solanum tuberosum (potato), Sorghum
bicolor (sorghum), Spinacia oleracea (spinach), Trifolium (clovers), Zea mays
(maize), Zea mays subsp. mays (sweetcorn), Zingiber officinale (ginger)

Minor hosts( o= 9 slsb juo):

Agrostis gigantea (black bent), Alcea rosea (Hollyhock), Allium cepa (onion),
Amaranthus (grain amaranth), Asparagus officinalis (asparagus), Avena sativa (oats),
Beta , Beta vulgaris (beetroot), Brassica oleracea var. capitata (cabbage), Brassica
oleracea var. viridis (collards), Brassica rapa ssp. oleifera (turnip rape), Capsicum
(peppers), Carya (hickories), Carya illinoinensis (pecan), Chenopodium quinoa
(quinoa), Chloris gayana (rhodes grass), Chrysanthemum (daisy), Cicer arietinum
(chickpea), Citrullus lanatus (watermelon), Citrus aurantium (sour orange), Citrus
limon (lemon), Citrus reticulata (mandarin), Citrus sinensis (navel orange), Codiaeum
variegatum (croton), Cyperus rotundus (purple nutsedge), Dahlia pinnata (garden
dahlia), Echinochloa colona (junglerice), Fagopyron esculentum (buckwheat),
Fragaria chiloensis (Chilean strawberry), Gladiolus hybrids (sword lily), Gossypium
herbaceum (short staple cotton), Hevea brasiliensis (rubber), Hibiscus cannabinus
(kenaf), Hordeum vulgare (barley), Lactuca sativa (lettuce), Malus domestica (apple),
Mucuna pruriens (Buffalobean), Panicum miliaceum (millet), Pennisetum
clandestinum (kikuyu grass), Pennisetum glaucum (pearl millet), Phleum pratense
(timothy), Pisum sativum (ped), Platanus occidentalis (sycamore), Plumeria
(frangipani), Poa annua (annua meadowgrass), Poa pratensis (smooth-stalked
meadowgrass), Portulaca oleracea (purslane), Prunus persica (peach), Secale cereale
(rye), Setaria italica (foxtail millet), Setaria viridis (green foxtail), Sorghum
caffrorum , Sorghum halepense (Johnson grass), Sorghum sudanense (Sudan grass),
Trifolium pratense (purple clover), Trifolium repens (white clover), Triticum aestivum
(Wheat), turfgrasses , Vaccinium corymbosum (blueberry), Vigna unguiculata
(cowpea), Viola (violet), Vitis (grape), Vitis vinifera (grapevine), Zea mexicana
(teosinte).
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Figure 2. Egg mass of the fall armyworm, Spodoptera frugiperda (J.E.

e el

FAW: first signs of infestation (a) egg masses

Full mroy O Viener SR SOF

Eggs are laid in masses on leaves, mostly on the underside, but also on the upper side and on
stems. Females can deposit eggs in more than one layer before they are covered by anal hairs
of the moth. Egg masses without hair covers may also be encountered. Eggs may be
cream-caloured, green or brown, but the whitish colour of the hair covers is easily cbhserved on
the green leaves. The presence of egg masses plays an impaortant role in the scouting process.

A. Egg mass placed on stem (left) or leaf (right) at B. Egg mass (left) and larvae ;'iarchfng three days
early stage of maize piant arter oviposition (right}
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FAW: characteristic marks on caterpillars

Four large dorsal spotsina  Four smalier dorsal spots. Inverted “Y" marking in
AoaF LQUAPS ArFANgEment ¢n  In 3 Urapeze ATANgement on head area
second last segment mast

Palo latero-dorsal line  Pale domal Ine  Paks latero-dorso Ine  Lighter dorsal area

Lighter coreal area  Darker latersl bana  Lighter iatersl and  Lighter ventral area

% \._ L L e P
N \

A !

A
| ol Cond 3 S5 Y codle—

|l LB Lo iy iy Cronndd 3 0loww abaili jla 3555 |

5
inverted “Y" T S

\ ,uujgje,ay m\

s n earworm

S S8 Lo aly 2y Ciand 3 8l abaii lgs 3535 | I 8rmywo ]
Photo 1 <At left: head of §. frugiperda- at right: head of Helicoverpa zea

Dark spots (tubercles) on dorsal surface arranged in “trapezoid” or when
near the tail, in a "square” pattern. Spots are darkened in photo for emphasis.
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Fall Armyworm: identification

Fall Armyworm Identification

. ——

*Z S T

Broad, pale band
along top of body,
contrasted by dark

striping at the sides

. ,—‘-._,.—-

Eighth
abdominal
segment
with four Head with dark
dark spots net-like pattern
and upside-down,
white *'Y" marking

HGSQJ:-CMJSJSJY CaMe—
Ml JuB Lo s Sl Cuonnd 53 Blow akali Lo 3939
92¥ (2 byl 59055 (la1o3 Uy (idy b o b (51815 14y (slaily

Similar caterpillar species found on corn (left-right): armyworm, fall armyworm
and corn earworm. The fall armyworm has an inverted "Y™ pattern on the front of a dark head.

Flgure 1. Relative amounts of food eaten by a fall armyworm caterpillar during each
growth stage.
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™ - frugiperda (J.E. Smith).
Figure 1. Eggs of the fall armyworm, Spodoptera frugiperda (J.E. Sprith), Credits: USDA
hatching.
Credits: Jim Castner, UF/IFAS

(SO olew g3V pwr ¢ e g Jolove SOy Ao g sldg Y-
N3 o0 Sy S (265U STy ag gy Y s 293 coyd -

Figure 3. Newly hatched larva of the fall armyworm, Spodoptera
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Figure 7. Fall armyworm pupae.

FAW: pupae, soil cells and cocoons
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Figure 3. Male Foll srmyworm adult. Figure 4. Female Foll ormyworm odubt.
Picture Courtesy of: Picture Courtesy of: 3
Lyle Buss, University of Florida, Bugwood.org Lyle Buss, University of Florida, Bugwood.org Photo 5 - Adult S. fﬂguperda at rest

L= )

& A continuous line from orbicular spot to postmedial zone.
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Spodoptera littoralis (Lﬁ 03}!7) """!,)'ﬂ}! P;

Fig. 54 Male penitalis Spadoparr Brmalis, Now: when mouned in 3 side e ol procems s divect cizher spwards or dewaardh, Phows
€ L F. Germain, Answes, FR and | Bambibk, USDA-APHIS PPQ.

T 4149 P o Sy v crmmsses v v P o Spayerns ol coomest Lkl v Phton M. vd S
© NI e et

Fig. 18 Spadopacns uawalls sasly Iod instar. Fara © T Croms
Copynigte

Fip B Spadpacns lrmeals 1 (5ghe) and ealy nd s Phowm M.
vl Stmten © NPPO, The Nethalmd

Spodoptera exigua (Hubner) (L2 91)5) 48 jaiis 198 o 5

Maroc Rabat
11-VIl-67
Mennessier leg.
M720

Fig. 52 Cramater of pups of Spodoprers exigas howng dorul ars pairs of e (v smow) Left dorul view. Middle: veserobtarsl view. Vi & Spobyaos cripm wimed o ez Pomo 8
Right dorsolaren view. Photos M. vl Staten © NFPO, S Nededunds cocghez et
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FAW life-cycle: summary (pertinent to spread/ control)

Life cycle, 24 - 40 days
Adult - live up to
21 days, av G
days « Pre-oviposition period,
, t 3-4 days
pupal stage, '
7-13days 100 to 200 eggs mass
‘ up to 2000, 2 - 3 days
larval stages, '

L1 - L6 about 14 - 22 days
b |




DAY 614

DAY 3-6

DAY 1-3

Fall Armyworm is usually found on maize plants at any
given stage.

GROWTH STAGES 4-6

By stage 2-6 it will have reached the protective
region of the whorl, whars it does the miost
damage. resulting in ragged holes in the leaves.
Feeding on young plants can kill the growing point
resulting in no new leaves or cobs developing.
Often only 1 or 2 caterpiliars found in gach wharl,
as they become cannibalistic when langsr and will
eat each other o reduce competition for food.
Large quantities of frass (caterpillar poo) pressnt.
When this drigs it ressmbles sawdust.

If the plant is older and has alrsady developed
cobs than the caterpillar will sat its way through
the protective leaf bracts into the side of the:
cob whers it begins to feed on the developing
kemels {sssds).

GROWTH STAGES 1-3

After hatching the young catsrpillars feed superficially,
usually on the undersides of leaves. Feeding resulis in
semitransparent patches on the lsaves called windows.
Yournyg caterpillars can spin silken threads which catch
the wind and transport the caterpillars to a new plant.
The leaf whorl is prefermed in young plants, whereas
the lzaves around the cob silks are atfractive in

older plants.

Feeding is mors active during the night.

100-200 egqs are generally laid on the underside
of the leaves typically near the bass of the plant,
close to the junction of the |saf and the stem. These
are coversd in protective scales rubbed off from the
meoths abdomen after laying.

When populations are high then the eggs may be
laid higher up the plants or on nearby wagetation.

i r -' STALK

PR
b | The caterpiliar will then berrow
= ¢+ 2-8 cm imto the soil before pupating.
After approximatcly 8-9 days the adutt i et el e bo

moth emerges to restari the cycls. g 20—3'_] |_|1m mlennie
If the seil is too hand then the

..----hl...l‘.

caterpillar will cower itself in leaf
debvis before pupating.

SCABI 2017

Figure 1. Relative amounts of food eaten by a fall armyworm caterpillar during each
growth stage.
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Figure 2. Types of lesions caused by FAW larval feeding on leaves.
(@~ pin-hole,
(©= small circular lesions,
(€1 — 3)= small to large elongated lesions,
= small to large uniform or irregular shaped lesions,
©y= shot hole,
( fi=leafsheath &,

Figure 13. Early-instar FAW damage
on maize leaves in the form of
pinholes or small window panes.

Figure 14, Early-instar FAW damage
on maize leaves in the form of

pinholes or small window panes.

Figure 15, FAW feeding in the whorl,
As the leaf emerges a characteristic
“paper doll” cutout pattern N
Thizs sccurs when larae feed on the
rolled-up leaf in the whorl.
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Shot holes Tassel damage

Cob damage Grain damage
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he fall ammyworm is devastating Zimbabwe's maize crop, exacerbating the damage caused by a saven |8
ecent drought.

Figure 6. Rating based on ear
damage by FAW.

i

A farmer showing a maize crop being damaged by Fall
Armyworm in Rwanda. (Courtesy photo)
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In the field, walk a letter "W", covering the entire field:

Station 1 Station 2 Station 3 Station 4 Station 5
Flant no. nfestec?  Plantno.  Infested? | Plantno. Infestect?  Plantno.  Infested? | Plantno. | Infested? |
= i i = 1= | + = = i |
z 2 2 2 z | |
3 X 3 3 X 3 X 3 | |
|4 4 X | 4 . | # _ | | X |
5 5 5 5 | 5 [ x !
ls X |'s | x |& ' |6 ' l s | x |
7 E E _ E E | x |
'8 X IE 8 % |2 | x F | x |
3 [ 5 a ' ‘9 [ la | |
10 X 10 X 10 X 10 X [ 10 [ x |
:m":‘nf";gd 3 | 4 | | 4 | 5 ‘ i ‘

The total number of plants infested in the 50 plants counted is 6+ 4+ 4+ 5+7 =326

So in 100 plants it would be double: 26 X 2 = 52, or 52 percent of the plants infested.
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Maize growth stages

Early whorl Late whorl T ing/ ity
stage stage Silking

Stage Pollination

Emergence 2 leaves 5 leaves 8 leaves 12 leaves 16 leaves 20 leaves
Tully fully fully
emerged. emerged. emerged.

Tassel
and ear
initiation

i1

ﬁ& 7oK 7\ P
Days o T 14 70-100
For FAW collect the following info (an example)
Seadiing Early whorl Late whor Cobs Where tofind

Egg masses X X X Leaves — both sides, stams
1 et s ¥ " ¥ ?Tma;r:uﬁ]msm or absance (thay may also be found
3-6 instar larvae X X X X In wharls {funnel) — presenca or absance
Aduft moth X X X X Number on plants
Larvae attacked by pathogens ' X ' . .
Windowpana damags | Prasence or absenca
Pinhole demage - -){ - Prasence or absence
Rugged damage —frass X Frasence or absence
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Table 1. A summary of parasitoids and pradators against FAW.
Scieniific Name & Family Description
FAW Parasitolds
Eog Parasitoids
Trichogramma prsdoswu (Riley =  Trichogramma species ars wery amall insacts,
{Tnichogmammatidas)® with dimensians <1 mm.
- T. prefipzwm ia usad in the control of sgos of
FAW and Helicoverpa sop.
Tnchogrammaisices anmigara =  Small naecia = 1 mm} with famalez bigger
{Magarag) . . than madaa.
(Trichcgrammataidea) = T anmigeva iz used in the control of eoga of
. T ammigeva iz being mass produced at
ICRISAT-MNiger Laboratory.

Telgnomos romus (Moo} = Me=z=urea 0.5-0.6 mm in length 2nd has a
{Hymenopisra- Scalionidas) black, shiny body.
=  Presentz high apecificity for RN Each famale
paragitizes mare than 250 eqps during fia life

x“ oxik bt Telanomuzs mmus adult (1eft); femalez
= total development period from sog izing AW ight}.
placement to adult emerpancs is 10 daya. parstizng =acs {righ

Egg-Larval Parasitoids

Chelonus nsularis Craszan =  Msasuwea aboui 20 mm in wingspan.
{Hymenaopiera: Eracanidas)® v Avery 5 i it
predominant in maize fislda. gl%dm:hnj

found in mairs fishd samples was dus
fio C. insesbris.

= P Famﬂaufﬂlm'mmpuﬂtmg
Mﬁﬁhﬁ?ﬁhﬁ?ﬁwﬁiﬁ FAW eqos (left; bwn FAW laras of the zams
dizpersed, comemon in the USA and thmughout 209 The amallar ans has bean parasiiized
South America by the wazp (right].
. imzwlans has besn found in South Africa and
Egypt [CAZ].
= The pamsitized FAW egg badches, grving rizeto
a caf=rpillar, camrying weithin it $e parssitoid. The:
farval pariod of $he parasitoid has an averags
length of 20.4 daya, doss to that of a healthy
cafsrpillar Howsvar, fha relationship of lsaf
cafmpillare i 15:1, meaning ls=: damage to
fha plant




Scientific Name & Family

[Hymenoptera: Ichnsumonidas)®

Cotesia jcipe (Fermandaz-Triana &

Habrobracon habetor (Say)
[Hymenoptera: Ermaconidas)’

S
(Diptsra: Tachinidas)

Description
Larval Parasitoids

The inasct wingzpan ia about 15 mm.
Third-instar lanas ars the most suitabls
minps for tha pamaitnid The todal oele of the
parazitoid iz around 22.9 days.

Thes refztion of consumption between 2 healfy
caterpillar and a parasitizad caterpilar iz Campolstis favicincts coupls (uppar 16f;
%&haﬁmhh&@ﬁﬁﬂ? e i
cause death of #he hast inaect, the parasitoid
mmmmm
caterpillars.

Thi zhin of the daad FAW catemillar lisa rexd o
e cocoon of the paraitoid. charactenstic of
thiz apecies.

L. Mavicinciz pupa and remaina of a
Enown to pamaitize ssvaral spacies of
Spodoptara in Africa, induding RAOAL
has been chasrved on RAWL

A small wazp, which has baan ussd apainst
pear] milst head miner, alao atacks R ks
undar lahoratory conditionz.

Thess paraarioids ars rearad in the labaratory at
ICRISAT and INFA in Mipar, and ISRA in Sanagal
on Comyra cephalonica larme, and relsassd in
pear] miflst fislds in Miger and Senegal.

In Africa, iz parassinid ia found in Algeria,
Buriina Faso, Egyat, Libya, Madagascar, Miger,
Senegal. South Afica. fimbaiwe, and Maurtiua
[CAEL.

The female places itz sgoa in fhe body of a fifth-
it impoesibls to be remavad. The larvme of the
parasitnid panstrais tha body of e lanm, delay
pupation, and inflict up o 30% parmsitism =
developsd instars Tachinid fly Wirthemia finiiad laying sgg
Emmmhmm:,mum on FAW tanva (leff) and sgge on the host
tachinids contributs t the reduction of furs  20d0MeN (g}
peat gensrafona.




Scientific Name & Family Descripiion
Larval-Pupal Parasitoids

Arctiyias marmoratue (Townzend) A solifary [anal-pupal parasitnid of zeveral
{Diptera: Tachinidas) pecisa of Mochuidas |Lepidopter) inchuding
RAW
*  Hazacomplex s oyole thataliows it fo

parzitize 2 wida rnge of hoat fanval inatara.
v  Tha femala doea nof ly fhe soge dirsctly an the
hicest, bt rathar placss: savaral of them nearty: _
The egigs z0on Faich and young lanms emergs. Sty
Paresitiam cocurs when Siess lrvas mest a host VS8 MATORLE
and penetrais the body of the hest.
*  Since the femals of A marmomive laye ssverl
egge 2t the same Sme af ssveral places,
e probability of superparasstizm ia very
high. Often T5% of tha parsitized fana ars
supsparaaiiized. Survial of the parasiinid
dadlinea significanthy if mara than four parsitoid
maggota are zsen in 2.angle host caterpillar.
Hence, relsass ratea of A marmerivznzad fo

b optimized fo reduce superparasitizm misa
(Carpentarand Froshold 2000).

+  Mass-rearing protocols for A. marmorafus an
corm sanworm, Helicoverpa zsa [Boddis) and
Graater wax moth, Galleria melnslia (L) wers
slandardized (Groas and Johnzon 1585; Bratti
10E3).

Lespeain archippivor (Riley) » A ganeralist parasitoid capabls of parasitizing
{Diptera: Tachinidag at bsast 25 =pacisa of Lapidoptera.
* ffemals can ovipasit between 15 and 204
&J0E in her life pan.
*  The female ovipoaitz an the back and of
the caterpillar. Thres instars of Lespseaia
archippivora feed on the hoet caterpiliar and

upon maturity the parasitoid smerges out Legpesiz archipphora (Source: CBG
of the larva and pupates in the aoil, Adult Photography Group, Cerire for Biodiveraity

smengez from the pupa approdmately 1014 Genamics)
daya fram ovipaaition.




Scientific Name & Family

LColsomagily macuaia
{Da Gear)

[Cofaoptera- Cocrinalidas)
Ladyhird bests™

Coccngllidag)
Ladybird beete®

Ltz w-nigrum (Mulzant}
{Cofapptera- Cocrinaledas)
Ladyhird besta®

Cycloneda smaguinea (L)
[Cofappter: Cocrinaledas)
Ladybird bastls®

Description
FAW Predator Insects
Adults ars & mm in lenoth and penemly red
with ziz¢ biack spots on each elyira
Fammies lay custers of 10 1o 20 yellow agos on

the plant.

Eaoth adultz and larvas fead on aphida, mites, g
e0ge. and lanvae of various insscs such as FAN. B st

Follen and fungal sparss are alzo impariant
componenta of thia apeciea’ dist.

Adults are ~& mm in length and have
cokared elytra, typically with & amall black apots

on sach.

The body section behind the head ia black with
whits margmns and two whils linea comverging.
Thie femalea by custers of 10-20 yellow-

colorad eoga an fhe plants.

Thes karva groves through four stapes.

Adults ars initially light in color, and over tima,

become darker.

Adults come in two different color pattiema.

The black-coiored adult acquiras a briliant
black color, while the zpate of their elyim
become orange. The yellow-ztew colored adult
showa a 2light incraass in itz fonality and the
apotz locaied along ite slyira becoms black:
An sfficient predator, bath in the arval and

it shapes.

The avarae s3ga per oviposition i around 21
Thes total sq0 fo adult cyde lasts about 20 daya.

Ared inzect with no zpate on the sliyim of
Az but two biack apotz on the disar area of

the head.

The female laya her eoge in tha host plant. in
groups, sach condaming about 20 yeliowezh

Boo=.

The inaact pas=ses through four mymphal stapes.
This larval paricd fasts for -8 days. The lanes o

aduit cycle ia ~15 daya.

Eath the rma and the adult are predators.

.lrn:u‘a'h[adlﬂ& eqgoz, [anm
and pupa)
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Insecticides recommended for use

Chlorantaniliprole +lambda-cyhalothrin
beta-cyfluthrin

gamma-cyhalothrin
lambda-cyhalothrin

zeta-cypermethrin

Dimethoate

Imidacloprid

Indoxacarb + acetamiprid

Metarhizium anisopliae
Malathion
Methoxyfenozide
Permethrin

Spinetoram

Spinosad

Abamectin

Acetamiprid

acetamiprid + lambda-cyhalothrin
Bacillus thuringiensis (Bt) var. kurstaki
Bifenthrin

Beauveria bassiana

Carbaryl

Chlorantraniliprole

Besiege
Baythroid
Proaxis
Warrior Il
Respect
Dimethoate

Admire Pro

Malathion
Intrepid
Ambush
Delegate

Success
Abba
Gazelle

Thuricide
Capture

Sevin



Table 2. Potential botanical pesticides against FAW, based on studies in Amearica.

Species Famiily Exiract Mode of action Reference
Msemn: Aradirachia indica Maliaceaa 0.25% Meem ail Larvickdal with up fo B0%:  Tavarss stal (2010)
moriality in e lab
Apizia cordaia Hem Maliaceas Hexane and efhanol  Larvicidal with up fo 100%  Mikolajczak
axtracts of seads mortality in e lab et al {1989)
Annona musosa Jacguen Annonacsas Ethanolic extract Larval growth inhibition Ansante ef 2l (2015)
from seads
Varnonia holosenicea, [ychnophore Asieraceas Ethanol exiractz Owicidal Tavarzs st ai. (2000
mmosiEsima, and Chromolasna from baaves
chassas
Cadrsiz salvadorensis and Cedrela Meliaceas Dichéaromethans Irsact growth raguiating  ~ Caspedes
dugessl gxtracis of wood (06H) and Banacidal with vp & &, {2000)
fo 95% mortakity
Myrtillocact i o Mathanl @ I i i fating Casped
of roots and othar (MH), larvicidal, dalayed &t af. (F05)
itk it
Long papper, Apsr ispidinanwm Fiperaceas Essential oil from Affecis spermaiogeness Alves of @l (2014]
spaids and hence egg laying
Malia azedarach Maliaceas Ethanolic axtracts Antifeadent to larva; sy- Ballangpeat
of leaves rergistic with pasticida gfal (A 2)
Jatropfa gessypifola Euphorbiaceas Ethanolic extracts Antifeadent to larva; sy- Baullangpaoti
of lpaves rergistic with pasticids gt al {2012}
Ricinus commumniz Euphaorbiaceas Castor oil Growth inhibiSon and Ramuos-Lopez
and Hicinmne larsicidal et al (A0
(ssed exiracis)

Table 1. Suggested action thresholds for control of FAW infestation 1 maize of different
growth stages. WAE - weeks after seedling emergence.

Crop growth stage and general Mean % plants perplot  Mean % plants per plot with
plant age with damage egg Masses
Seedling (0-2 WAE) 1-5 25

Early whorl (34 WAE) 1-5 25

Mid-whorl (5-6 WAE) 6-10 25

Late whorl (7 WAE-tasseling) 11-20 25

Tasseling and post-tasseling No msecticide application  No msecticide application
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CAB International. 2018. Crop Protection Compendium. 2018 Edition . CAB
International. Wallingford, Oxon, UK.
ipmworld.umn.edu/chapters/maize.htm
https:/.../peanut_insect2.aspx
www.eppo.org/.../LAPHFR_images.htm
www.dowagro.com/.../pragas/lagartacartuchos.htm
www.salk.edu/print.php?id=press_details&press
www.invasive.org/browse/autthumb.cfm?aut=31
www.utextension.utk.edu/.../fallarmyworm.htm
sistemasdeproducao.cnptia.embrapa.br/FontesHT...
mothphotographersgroup.msstate.edu/Files/Live...
http://images.search.yahoo.com/images/view ?back=http
www.ces.ncsu.edu/.../lawn/note128/note128.html
http://www.springerlink.com/content/hp0016656204x 350/
http://ento.psu.edu/directory/s f4/SpodFrugi perdaPherolL ures.pdf
www.pestech.com/fruitnuts.html
http://www.insectimages.org/images/192x128/5006081.jpg
http://hawaii.gov/hdoa/pi/pg/pg-images/2005_06011mage0005.JPG
www.clemson.edu/.../veg_fruit/hgic2218.html
http://www.aces.edu/pubs/docs/A/ANR-1019/index2.tmpl
http://entnemdept.ufl.edu/creatures/field/fall_armyworm.htm
EPPO Reporting Service NO. 6 PARIS, 2017-06
http://Fall Armyworm_IPM_Guide_forAfrica.pdf
http://FAO develops a mobile phone app to monitor Fall Armyworm (FAW) in Africa E-
Agriculture.htm.
http://fao_rtea_presentation at_the fao_somalia cluster_meetingea.pdf.
http://General information note on fall armyworm Spodoptera frugiperda J-Final version.pdf
http://Fall Armyworm in Tanzania and East Africa Nairobi_Tanzania - United Republic
of 6-28-2017.pdf.
http://Fall Army Worm Training Manual.pdf
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