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Armyworm, Spodoptera frugiperda’ 
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ABSTRACT 

Fourteen specic>s of Anicliis were evalriated for survival, leaf 
consuinption, clevelopment rate, and preference by the fill ar- 
m yworin, S p o c h p t c w  h g i p e r d i  (J . E . S mi t 11). Using a host -sui t - 
ability index, A. nmit iudi i ,  A. hypgiieii, cv. ‘Florunner,’ A. 
.stc~rio.s~~erriia, and A .  batizogiira were the most suitahle hosts and 
were classified susceptihle to the fall armyworm. A. btrrkiir-tiiand 
A. r d l o s i i  were the least suitable hosts m c l  were classified resist- 
ant. These classifications were also supported, in general, I)y 
preference of the insect for the species of Ariicliis. 

Key Words: Fall ;trinyonn resistance, peanuts, groundnuts, 
leaf consumption. srii-vival, preferwce, host-suita1,ility index. 

The fall arinyworm, Spodoptem fhgiiiei-cla (J. E . 
Smith), is an herbivorous insect with over 50 species of 
host plants (11). It prefers meinhers of the grass faiiiily as 
hosts, i.e. corn, sorghum, bermudagrass, but it is also an 
occasional pest of peanuts, Antcliis h-vpogaea L., especial- 
ly in the southern U. S.  I n  Georgia, peanut yield losses at- 
tributable to tlie f d l  arinyworm (FAW) were negligible 
froin 1971-76 with only an estimated $10,000 used for 
FAW control in 1973 (13). In 1977, however, FAW popu- 
lations reached epidemic proportions throughout the 
southern U.S. ,  and peanut losses in Georgia alone ex- 
ceeded $17 million (14). 

Recent studies have emphasized the influence of pea- 
nut plant pheriology on the FAW. FAW larvae have been 
reported to consuine inore leaf tissue on intermediate 
aged plants (67-92 days) than on younger (45-70 days) or 
more inature (92-120 days) plants (1). This report also re- 
lated plaiit age 011 which FAW larvae fed to subsequent 
adult fecundity and longevity. Additional work has fur- 
ther shown that during their development, FAW larvae 
consumed ca. 100 cin’ of leaf area and preferred younger 
leaves (3). Peanut leaf consumption was also noted to de- 
cl in e w li i 1 e larval n~ o r t al i t y increased wit li 1 eaf age. 

Only one cultivar of peanuts, Southeastern Runner 56- 
15 (SER), has been reported to possess resistance to the 
FAW. In the description of SER (6), it was noted that this 
cultivar was more resistant to FAW feeding than other 
coininercial cultivars. SER (listed as runner check) was 
coinpared with 13 other peanut lines and found to be less 
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susceptible to insect defoliation (10). The influence of 
this cultivar on tlie FAW was further evaluated by rearing 
thein for 3 successive generations on foliage of SER. The 
results showed a cumulative debilitation by increasing 
the length of the life cycle and decreasing the percentage 
of moths that emerged (9). 

Observations on wild species of peanuts grown in field 
nursery plots indicated differential damage by foliage 
feeding insects (R. 0. Hammons, personal coinin.). Iden- 
tification of additional gerniplasin resistant to tlie FAW 
would greatly enhance the prolxhility of managing this 
insect. Therefore, the objective of this study was to evalu- 
ate 14 Amchis species for resistance to tlie fall armyworm. 

Materials and Methods 

A .  Zigriosa (Chod. e t  -- HL 327 338315 r;jI.;lgtlay 
(K) (14248) Hassl.) Krap. r t  Greg. 

rum. nud. 
A .  vil losul?’cdrpa Extranervosae -- -- _ _  Hr,i/ i 1 

178181 (India) Hoehne (tetraploid form) 

A .  x’>at&opea Krap. e t  Arachis _ _  _ -  405082 Argrnt ina 
Fern. 

_ _  _ _  LO5933 Argvirt ina A .  moxticola Krap. et Arachis 
Rig. 

A .  i:Lahrata B m t h .  Rhizomatosae -- _ _  -- Florida 
cv. ‘Florigraze‘ 

-_ _ _  F 1 or i da -- A.  hgpggoaea L. spp. Arachis 
hUpogaea var. hpogaea 
cv. ‘FlOrlJnner‘ 

- a/ Sectional classification from Gregory c f  n l . ,  

b/ Abbreviations of collectors: SH = Stephr.ns-Hart  I c y ;  K = Krapovirkas; 
GKF’ = Gregory-Krapovickas-Pietrarelli; G = Gregory; H1.K = Flamrnons- 
Langford-Krapovickas; HL = Hammons-Langford. 

(5). 
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A. lignosa (Chad. et HL 327 338315 Paraguay

~";';;~l;l~lrap. et Greg. (K) (14241'\)

A. villosuUcllrpa Ext ranervosae -- 8r;,/. i 1
Hoehne (tetraploid form) 378]1'\1 (lndia)

4. viZ ZOSQ Benth. Arachis CKP 218 21>1872 Aq.:,·nt inn

4. L",Jf,dcu..:JE-{.i Krap. et Arachis CKP ]70 262141 Bol ivia

Crego ,:orr;. >Jud. (K) (100] 7)

J:. cJ:ae(;er~$C Krap. et Arachi s GKP 103 276235 Pa ragllay

Greg. JW11J .. ""d. (K) (10602)

A. [7 ienc::pelr/Q r;r<'p. . Arachis HLK 408 331'\279 8r"7 il
ct Greg. nom. nuc.

susceptible to insect defoliation (10). The influence of
this cultivar on the FAW was further evaluated by rearing
them for 3 successive generations on foliage of SER. The
results showed a cumulative debilitation by increasing
the length of the life cycle and decreasing the percentage
of moths that emerged (9).

277 162801 Bra7.il

380 1634 '>2 Braz i]

210 2IdS'l] Aq~..rlt ina
(7864 )

;'07 261870 Aq~t'l)t ina

Seetio~/ CoIl. ~/ Coll.No. P] No. Origin

Cau10rhizae SH

Ar'achis species

A. repens Hand ro

A. burkartii l!andro Rhizomatosae CKP
(K)

A. glal.')~atQ Benth. Rhizl1matosae SH
(narrow leaf form)

Observations on wild species of peanuts grO\vn in field
nursery plots indicated differential damage by f{)liage
feeding insects (R. O. Hammons, personal comm.). Iden­
tification of additional germplasm resistant to the FAW
would greatly enhance the probability of managing this
insect. Therefore, the objective of this study was to evalu­
ate 14 Arachis species for resistance to the f:111 armyworm.

4. corr'entina (Burk) Arachis CKP
Krap. f..'t Crego nor.? lOU:"

In the bll of 1979, cuttings of 1:3 species of Arachis (Table 1) were
made fi'OIl1 field plots loeated at the Agronomy Hesearch Farm ncar Tif~

ton, Ca. After rooting, :3 plants of one species were transplanted into
:30.5 x :30..'5cl11 clay pots containinga :2:1 ratio ofsa1\{I-Jjfl~' Mix(1!mixtme,
respt. Three pots were estahlished for eaeh species and maintallled in a
greenhouse with a 14: 10 photoperiod. Plants in each pot were ft'rtilized
ca. every 4-6 weeks with a 20N :20P20,,:20K20 water soluble ft>rtilizer to
stimulate vegetative growth. Approximately 40 days prior to initiation of
larval feeding trials, several pots were planted with seed orA. h.\pogal'a
L. cv. 'Florunner' and thinned to 3 plants/pot aner seedling emergence.

Table I. AnlChis species evaluated for SpodopterCl frugiperdCl resist-
ance.

Key \Vords: Fall armyworm resistance, peanuts, groundnuts,
leaf consumption, survival, preference, host-suitability index.

Only one cultivar of peanuts, Southeastern Runner 56­
15 (SER), has been reported to possess resistance to the
FAW. In the description ofSER (6), it was noted that this
cultivar was more resistant to FAW feeding than other
commercial cultivars. SER (listed as runner check) was
compared with 13 other peanut lines and found to be less

Fourteen species of Arachis were evaluated for survival, leaf
consumption, development rate, and preference by the fall ar­
myworm, Spodoptera fi·llf{iperd'l (J. E. Smith). Using a host-suit­
ability index, A. monticola, A. hYPof{ilt'a, cv. 'Florunner,' A.
stcllm]Jcrmil, and A. biltizof{ilt'ilwere the most suitable hosts and
were classified susceptible to the f~lll armyworm. A. hllrkartiiand
A. \··illosa were the least suitable hosts and were classified resist­
ant. These classifications were also supported, in general, by
preference of the insect f(>r the species of Arachis.

Recent studies have emphasized the influence of pea­
nut plant phenology on the FAW. FAW larvae have been
reported to consume more leaf tissue on intermediate
aged plants (67-92 days) than on younger (45-70 days) or
more mature (92-120 days) plants (1). This report also re­
lated plant age on which FAW larvae fed to subsequent
adult fecundity and longevity. Additional work has fur­
ther shown that during their development, FAW larvae
consumed ca. 100 cmz ofleaf area and preferred younger
leaves (3). Peanut leaf consumption was also noted to de­
cline while larval mortality increased with leaf age.

ABSTRACT

The fall armyworm, Spodoptenl jj'ugiperda 0. E.
Smith), is an herbivorous insect with over 50 species of
host plants (11). It prefers members of the grass family as
hosts, i.e. corn, sorghum, bermudagrass, but it is also an
occasional pest ofpeanuts, Arachis hypoge:letl L., especial­
ly in the southern U. S. In Georgia, peanut yield losses at­
tributable to the fall armyworm (FAW) were negligible
from 1971-76 with only an estimated $10,000 used fiJI'
FAW control in 1973 (13). In 1977, however, FAW popu­
lations reached epidemic proportions throughout the
southern U. S., and peanut losses in Georgia alone ex­
ceeded $17 million (14).
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A. ",')atizogaea Krap. et Arachis
Fern.

A. monticola Krap. et Arachis
Rig.

A. ,,zal,rata Benth. Rhizomatosae
c"v. 'Florigraze'

A. Ilypgoaea L. spp. Arachis
hypogaea va r. hypogaea
cv. 'Florunner '

405082 Argt'nt ina

405933 Arg"nt ina

Florida

Florida

2Research Entomologist, AR, SEA, USDA, Southern Grain Insects
Research Laboratory; Assistant Geneticist, Dept. of Agron.; and Re­
search Assistant, Dept. of Ent. and Fisheries; Univ. of Ga., Coastal
Plain Experiment Stn., Tifton, GA 31793.

~I Sectional classification from Grt'gory et aI., (5).

bl Abbreviations of collectors: 5H = 5tep!>"ns-llart!t'y; K = Krapovirkas;
- GKP = Gregory-Krapovickas-Pietrarelli; G = Gregory; H1.K = !1ammons­

Langford-Krapovickas; HL = Hammons-Langford.
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Fall arniyworni larvae iiscd i n  thcl evaluations werc from a laboratory 
culture reared a s  previously descrilted (18). Instar determinations were 
inaclc by preserving larvae in alcohol that had 1,ec.n reared by this me- 
thod and comparing the 1;trv;w with instar descriptions (2, 11). Larvae 
reared on this diet at 26.7C and 80% HH had 6 instars. These preserved 
la r \w were then used a s  a standard f'or comparing larvae reared on pea- 
I i l l t  leaves. 

Larval Survival, Leaf Chmsumption, and Developmept 
For larval feeding tests, two newly einerged leaves (ca. 2- 10 days after 

riiifblding) ofeach specicxs were pliiced i n  it floral Aqiiii Pic @ and the wa- . 
ter pic inserted through the hottom ofa 473 in1 waxed paper cup. Leaves 
within a ciip wcre theii iiifested with three 1st-instar FAW larvae, and 
thr. c u p  were cappet1 with clear plastic lids. The cups were then placed 
i n  an incuhtor rnaintainetl at 26.7 -i- 2<:. , 80 -i- S% R H ,  and a 14:lO 
photoperiod. 

Thc c*xpc~rinicwt w a s  replicatcd i n  time with S cupsipeannt speciesire- 
pliciite and four replications. Peanut leaves in each cup were observed 
daily fitr liirviil survival and rate of larval tlevelopment. As larvae molted 
to the 3rd instar, 5-froin ciich host species were weighed, placed individ- 
ually in piper cups with water pics a i d  peiinut leavcs, and observed for 
survival, developmental rate, and leaf consumption (96.8% of the total 
leaf consumptioii occiirs froiii the 3rd-6th iiisbir (3).  Freshly excised 
Icaves of the species on which the larva was feeding were measured with 
ii L I - C O H  3000 @ areq meter before they werc inserted in the water 
pies for larval fectiing. Each larva was again observed daily and weighed 
after each molt. Thca remaining leaf material was measured after each 
inolt, or a s  additional fi)od was required, and new leaves were measured 
and added for larval fwding. After completion of' larval development, 
piipae were weighed. 

Data were recorcled o n  rate of larval developrncnt, leitfiu)nsurnptiori, 
time to pupittion, and pupa1 weight, and were analyzed b y  least squares 
analysis. Least sqiiare nwins were separatcd by the method described 
htr means with unecpil replication in Duncan's miiltiple range test (7). 

Larval Preference for Amchis spp. 
Larval preference for the 1-1 species ofAntchis wits evaluated i i i  a free- 

choice test in a randomized complete hlock design with 20 replications. 
Each replicate contained leaves of eacli specic.s arranged in 2S cm diain. 
plastic dish. Filter paper was divicled into 14 eqiial sections, moistened 
to prevent leaftlesiccation, and placed in the Itottom of each dish. Two 
freshly exciscd, newly einerged leaves of each peanut species werc ran- 
domly assigned and placed on the filter piper around the outer edge of 
each dish. Fifty 1st-instar larvae were then placed in the center of each 
dish, and the dish was capped with a clear plastic lid to prevent larval es- 
cape. Each dish was then individually placed in a cardlxxircl box, the kox 
was sealed to prcwcmt light from influencing larval preference, and the 
h o x  containing the dish was placed in an inculxitor maintained as de- 
scribed al?ovci. 

After 24 h ,  data were recorded on the iium1,er of larvae feeding on 
Icaves o f  each species. Larvae on the sicks o r  top ofthc dish were not re- 
corded. Data were therefin-e expressed a s  a percentage of the larvae that 
chose a particular species and converted to arcsine .(r% Por allalysis. 
Mc.ans wcw scparatcd by Duncan's rnd tiple range tc,st. 

Results and Discussion 

Differences in the rate of development of FAW larvae 
on Arachis spp. were readily apparent (Table 2). At 5 
days, larvae on all species had entered the 2nd stadium 
with the exception of larvae on A.  burkilrtiiwhich was still 
in the 1st stadium. Larval growth on A .  inonticolawas sig- 
nificantly Faster than on A .  cardenasii, A .  chacoense, A.  
correii tina, 'Florigi-aze ', A .  lignosa, A.  villosnlicarpa, and 
A .  villoso. By 10 days, difference in larvae growth rates 
were even more pronounced. Larvae on A.  inonticola 
were in the 4th stadium, and larvae on Florunner, A.  
stenospenna, and A .  batizogaea were in the mid- to late- 
3rd stadium. Conversely, significantly slower larval 
growth was noted for larvae on A. Iignosa, A.  villosulicar- 

pa, A .  villosa, A.  chacoeiise, and A .  correntina. Trends 
were similar at 15 and 20 days in that larvae on A.  inontic- 
o h  and Florunner showed the Fastest rate of devleop- 
ment, although not significantly Faster than for several 
other species, while larvae feeding on A. repens, A.  gla- 
brata, and A.  chacoense showed the slowest rate ofdevel- 
opment. 

Table 2. Average developmental stage for fall armyworm larvae feed- 
ing on different species of peanuts. 

--__ 

Average Developmental  S t a g s '  a t  I n d i c a t e d  Age (days)  
~~~ ~~~~~ ~ 

Species  O K  

C u l t  i v a r  

A .  inonticola 2 . 6 5  a 4 .10  a 5.95 a 7.42 a 

A.  gZabrata 2.47 a b  3 .15  bcd 4 .18  cde  5.40 cd  

C V .  F lorunner  2.40 a b  3.84 a b  5.68 ab  7 .25  a b  

A. s t e m q r n a  2.35  a b  3.47 a h c  5.31 ahc 6.81 abc  

A.  hatizogaea 2.31  a b  3 .50  abc  5.38 abc 6.77 abc 

A repens 2.22 a b  3.22 bcd 4 . 1 7  de  4.94 d 

A .  cardenas i i  2.00 b 3.25 bcd 4.50 cde  6.00 abcd 

A .  chacoense 2.00 b 2 . 3 3  e f  3.83 def 5.80 bcd 

A .  corrant ina  2.00 b 2.17 f 3.80 ef 6 .00  abcd 

C V .  F l o r i g r a z e  2.00 b 3.00 cde  5.00 abcd 6.75 abc  

A .  l ignosa 2.00 b 2.71 def 4.60 bcde 6 .00  abcd 

A.  v i l l o s u l i c a r p a  2.00 b 2 .71  def  4.14 def 6 .33  abcd 

A .  v iZlosa  2.00 b 2.50 def  3.00 f -- 
A .  burkar t i i  1.50 c -- 

5 10 1 5  20 ___- - - 

-_ _- 

_ _  _. ... . .. - .-. ... -. . - .. . - . . -~ - 

- a /  Average developmental  stage f o r  t h e  s u r v i v i n g  l a r v a e .  Larva l  

development r a t e d  on a 1-8 s c a l e  wi th  1-6 r e p r e s e n t i n g  t h e  1 s t - 6 t h  

i n s t a r ,  r e s p . ,  7 f o r  t h e  prcpupa, and 8 f o r  the pupal s t a g e .  

These trends extended throughout larval development 
to pupation as presented in Table 3. Larvae on A.  montic- 
ola and Florunner required the shortest time to complete 
larval development, an average of 19.5 days, followed by 
larvae on A.  htizogaea and A.  stenospernia, 21.5 and 
21.6 days, resp. The greatest amount of time to pupation 
Table 3. Survival, leaf consumption, time to pupation, and pupal 

weight for fall armyworms feeding on different species of pea- 
nuts. 

Time to  Pupal Leaf 
~ ~ _ _ _ _  
Species  

o r  Surv iva lz '  Consumpt ioz '  Pupat ion  Weight 
C u l t i v a r  ( X I  (cm2) (days)  ( m d  - . . . - ________ - 
A .  rnonticola 90.0 118.44 a b  19.5 c 167 .1  b 

A .  stenosperrna 80.0 115.78 abc  21.6 bc 154 .9  bc 

cv.  F lorunner  

A .  t a t i z o g a e a  65.0 112.R8 abc  

A. r'epens 55.0 129.28 a 28.6 a 135 .1  c 

A .  glallrata 35.0  74.04 e 23.6 abc  154.9 bc 

A .  chacoanse 25.0 88.19 cde  26.8 a b  151.8 bc  

A .  corrent ina  20.0 91.67 hcde 24.8 abc 159.3 bc 

cv ,  F l o r i g r a z e  20.0 76.50 d e  23.3 bc 157.0 bc 

A.  l i ynosa  20.0 92.06 bcde 23 .3  bc 141 .0  bc 

15 .0  106.41 abc  24.3 abc 154.1 bc A .  cardcncs i i  

A .  viZZcsulicarpa 15.0  103.62 abcd 22 .3  bc 208.8 a 

75.0 118.08 abc  19 .5  c 162.2 b 

21.5 bc 172 .5  a b  

A .  viZZosa 0.0 -- 

A .  b u r k a r t i i  0.0 -- 

____-  

a /  Percentage  s u r v i v a l  to  pupat ion  based  on 20 l a r v a e l s p e c i e s .  

- b/ Leaf consumption measured from t h e  3rd-6th i n s t a r s .  
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was recorded for larvae on A .  repens, 28.6 days, and A .  
c . h a c ~ ~ c t ~ s c ~ ,  26.8 (lays. Larvae on these two species occa- 
sionally had 7 or 8 larval molts prior to pupation. 

Lc~if consiiinption b y  FAW larvae w a s  greatest on A.  
t-qiet~s, 129. 28 tin', 1)ut did not differ significantly from 
that on A .  monticdi, Floriinncbr, A .  .stc.tio.sl-’c”rJiia, A .  h t i -  
zogpea, ,4. c*iird~wa.sii, a t i d  A .  vilk,srtlic.tirpa. Significantly 
Icss Ieaf’arca was required b y  larvae on A .  gMiriiki, 74.04 
cm2, and Florigraze, 76. SO cin’, to complete clc~vc~lopment 
than for most of the other species. Apparently these close- 
ly related peanuts are nutritionally superior per unit sur- 
face area for FAW larvae than are most of the other spe- 
cies evaluated. 

pressures, parasites, predators, etc. Thus, the arrange- 
ment of these terms in Table 4 expresses these relation- 
ships a s  host suitability. 

Table 4. Fall armyworm larval preference for Ai-acliis spp. and suita- 
bility of these species as hosts. 

S p e c i e s  H o s t  

C u l t 1  v a r  ( % )  

or  P r e  f e r e n c e d l  S u i t a b i l i t y  Index!?/ 

____ ~~ ~ _ _ ~  

cv.  F lo i -unne r  1 5 . 6  a 5 . 3  

- A .  m o n t i c o l a  1 4 . 6  a 6 .5  

1 4 . 6  a 1 . 3  5. l i y n o s a  

- A.  b a t i z o q a e a  

- A. u l a b r a t a  

1 1 . 7  ab 4 . 6  

1 1 . 1  ab 3 . 1  

cv.  F l o r i g r a z e  8 . 5  b c  1 . 8  

A. c h a c o e n s e  4 . 3  c d  1 . 6  - -~ 

A. c e r d e n a s i i  3.9 c d  0 .9  

A .  v i l l o s u l i c a E  3 .7  c d  1 . 4  

- A .  s t e n o s p e n n a  3 .2  d 5.0 

- ._-.___ 

- A .  rel’ens 

A. v i l l o s a  

A. c o r r e n t i n a  

- _ _ _  

- ___- 

2 . 8  d 2.0 

2 . 5  d 0.0 

2.0 d 1 . 4  

A. b u r k a r t i i  1 . 5  d 0.0 - ______ 

Piipal weights were greatest for FAW larvae tliat fed on 
A .  r~ill(~.srilic~iirl,a (Tal)le 3) ,  averaging 208.8 mg, and were 
significantly greater than p~ipa1 weights for larvae that fed 
on all other spt’cies, with the exception of A .  liatizogaeii. 
A .  1i1  o i l  t i c d l  a t  1 (1 FI o r i i  I 1 I 1 c> r prod ti ced 1)  up;^ that 
weiglied slightly less, 167.1 and 162.2, resp. Conversely, 
A .  repet~s, which consumed the greatest ainount of leaf 
tissue and required the longest development period, pro- 
d~iced pripae that weighed only 13Fi. 1 nig, a value signifi- 
cantly lower than that for the aliove species. 

Antilliosis, the adverse efibcts ofa resistant plant on an 
insect, was notcd for FAW larvae on scveral species of 
Ariichis. €lowever, the magnitude ot  the response, i. e. 
low survival, increased time to complete larval develop- 
ment, increased leaf consumption, and lower pupal 
weights, varied with the peanut species. 

As a quiintitativc. measureinent of the cumulative ef- 
fects of antibiosis, we propose the host-suitability index 
(Tahle 4). This index measures the insect-host relation- 
ships to rate the overall performance from susceptible 
(high values or  high degree of suitability) to resistant (low 
values or  low suitability). As noted in Table 4, the index is 
composed of insect survival, development time, leaf con- 
sumption, and pupal weight or fecundity. Insect survival 
is paramount in this relationship since survival is the first 
prerequisite for propagation of the species. Secondly, the 
insect should consume the least ainount of the host while 
attaining the greatest pupal weight on a minimum of host 
tissue. The insect should also complete its development 
in a minimum of time. Consumption of the least amount 
of host tissue during development precludes excessive 
host damage and allows more insects/host to complete 
development. Insect fecundity depends on the quality of 
the host and can be related to pupal weight (8). Rapid 
development avoids extensive exposure to environmental 

~~~ ~ 

a/ P e r c e n t a g e  o f  1 s t - i n s t a r  l a r v a e  t h a t  p r e f e r r e d  an 

i n d i c a t e d  s p e c i e s  i n  a f r e e - c h o i c e  test .  Da ta  c o n v e r t e d  

t o  Jp ;or a n a l y s i s .  

b/ Hos t  S u i t a b i l i t y  I n d e x  = 

Pupa l  Weigh t  (or f e c u n d i t  ) Development  ~ Survival. 
Leaf  Consumpt ion  Y /Time 

According to this index, A .  ~?ionticor,]ii, Florunner, A .  

hosts and should be classified as susceptible. Conversely, 
A .  villosa and A .  hrirkartii are the least suitable hosts and 
should be classified as resistant. 

StI?JlO.Sl~I?~J??il, i l J 7 d  A .  b.tltiZOgdei1 are the 1110St SUitilble 

This classification as resistant or susceptible is also sup- 
ported, for the most part, by FAW preference for the vari- 
ous species of Amchis (Tal~le 4). First stage FAW larvae 
preferred Florunner, A .  nionticola and A .  lig~iosa for 
feeding, while A .  biirkru-tii7 A .  correnti~ia a~id A .  villosii 
were least preferred. With the exception of A.  ligiiosa 
which was one of the preferred species in the choice test 
while being only a moderately suitable host, and A .  
stenosper~na which was very suitable as a host but only 
moderately preferred, the data for these two classifica- 
tions tended to be closely related. However, these slight 
disparities may be related to differences in the types of 
resistance, i. e. nonpreference vs. antibiosis, and will re- 
quire further research for elucidation. 

The significance of these findings can best be realized 
by crossing compatibility in present peanut breeding pro- 
grams. With regard to the species, A.  hy~iogaea, intrasec- 
tional hybridization has keen reported to be more suc- 
cessful than intersectional combinations (4). Thus, A .  vil- 
h a ,  A .  cm-denasii, aiid A .  correiitiiia would seem to offer 
the greatest potential for transferring FAW resistance in- 
to cultivated peanuts. Intersectional hybrids with A .  bur- 
kartii may prove to be more difficult to obtain. 
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was recorded f()r larvae on A. repens, 2S.6 days, and A.
chaco('IL';e, 26.8 days. Larvae on these two species occa­
sionally had 7 or 8 larval molts prior to pupation.

pressures, parasites, predators, etc. Thus, the arrange­
ment of these terms in Table 4 expresses these relation­
ships as host suitability.

Table 4. Fall armyworm larval preference for Arachi... spp. and suita­
bility of these species as hosts.

cv. Flonrrmer 15.6 a 5.3

~. !!!.o_ntic~~ 14.6 a 6.5

~. ] ignosa 14.6 a 1.3

~. batiz,?_gaea 11. 7 ab 4.6

!':.. ';l1_~ata 11. 1 ab 3.1

cv. Flori graze 8.5 be 1.8

A. ~acoense 4.3 cd 1.6

A. ~nrdenasii 3.9 cd 0.9

A. ~i_llosul i ca~ 3.7 cd 1.4

!':.. ~~~osperma 3.2 d 5.0

A. repens 2.8 d 2.0

A. villosa 2.5 d 0.0

A. correntina 2.0 d 1.4

A. £:Hlrk~rtii 1.5 d 0.0

Larval survival to pupation (Table 3) also tended to be
related to rate of larval development. Survival was great­
est on A. monticola (90%) and A. steno!'perm,l (80%), fol­
lowed by Florunner (75%) and A. batizo;;,le£l (65%). Only
1.5-20% of the larvae were able to complete larval devel­
opment on A. \dl/osulic£ll]J£l, A. cardenasii, A.lignosa, A.
correntina and Flor~~nlzc. No larvae feeding on A. bur­
k£lrtii and A. \/il/osa completed larval development; only 2
larvae feeding on each of these species survived more
than .5 days.

Leaf consumption hy FAVV larvae was greatest on A.
repens, 129.28 cm:!, but did not differ significantly £i'om
that on A. monticola, Florunner, A. stenosperma, A. bati­
zogae,l, A. c'lnlenasii, and A. \/il/osIlJiC(lJ1J£l. Significantly
less leafarea was required hy larvae on A. g!abnlta, 74.04
em:!, and Florigraze, 76..50 cm:!, to complete development
than for most of the other species. Apparently these close­
ly related peanuts are nutritionally superior per unit sur­
bce area f()l' FAW larvae than are most of the other spe­
cies evaluated.

Species
or

Cult_~v~~ ..

Host
Pre ference~/ Sui tabili ty Inde~/

(%)

Pupal weights were greatest f()r FAW larvae that fed on
A. dl/oslllic£lJ]Ja (Tahle 3), averaging 208.8 mg, and were
significantly greater than pupal weights f()I'larvae that fed
on all other species, with the exception of A. hatizogaea.
A. monfico!£l and Florunner produced pupae that
weighed slightly less, 167.1 and 162.2, resp. Conversely,
A. repens, which consumed the greatest amount of leaf
tissue and required the longest development period, pro­
duced pupae that weighed only 13.5.1 mg, a value signifi­
cantly lower than that for the above species.

Antibiosis, the adverse eft(~cts of a resistant plant on an
insect, was noted for FAW larvae on several species of
Anlchis. However, the magnitude of the response, i. e.
low survival, increased time to complete larval develop­
ment, increased leaf consumption, and lower pupal
weights, varied with the peanut species.

As a quantitative measurement of the cumulative ef­
fects of antibiosis, we propose the host-suitability index
(Table 4). This index measures the insect-host relation­
ships to rate the overall performance from susceptible
(high values or high degree of suitability) to resistant (low
values or low suitability). As noted in Table 4, the index is
composed of insect survival, development time, leafcon­
sumption, and pupal weight or fecundity. Insect survival
is paramount in this relationship since survival is the first
prerequisite for propagation of the species. Secondly, the
insect should consume the least amount of the host while
attaining the greatest pupal weight on a minimum of host
tissue. The insect should also complete its development
in a minimum of time. Consumption of the least amount
of host tissue during development precludes excessive
host damage and allows more insects/host to complete
development. Insect fecundity depends on the quality of
the host and can be related to pupal weight (8). Rapid
development avoids extensive exposure to environmental

~/ Percentage of lst-instar larvae that preferred an

indi cated species in a free-choice test. Data converted

to ~ for analysis.

~/ Host Sui tabi li ty Index =

Pupal Wei..'1b...t (or fecundi ty) /DeVelOpment X \ S . 1
Leaf Co~umpti-;n Time Urvl va .

According to this index, A. montico!'l, Florunner, A.
.';tenospern1£l, £lnd A. b<ltizo~aea are the most suitable
hosts and should be classified as susceptible. Conversely,
A. villos'l <wd A. bllrkartii are the least suitable hosts and
should be classiHed as resistant.

This classification as resistant or susceptible is also sup­
ported, for the most part, by FAW preference f()r the vari­
ous species of Arachis (Table 4). First stage FAvV larvae
preferred Florunner, A. monticoJa and A. Ii~noscl for
feeding, while A. lJllrk£lrtii, A. correntiml £lnd A. vil/m)(l
were least preferred. With the exception of A. liglJosa
which was one of the preferred species in the choice test
while being only a moderately suitable host, and A.
sfenOSperll1£l which was very suitable as a host but only
moderately preferred, the data for these two classifica­
tions tended to be closely related. However, these slight
disparities may be related to differences in the types of
resistance, i. e. nonpreference vs. antibiosis, and will re­
quire further research for elucidation.

The significance of these findings can best be realized
by crossing compatibility in present peanut breeding pro­
grams. With regard to the species, A. hypogcle,l, intrasec­
tional hybridization has been reported to be more suc­
cessful than intersectional combinations (4). Thus, A. \/i!­
!osa, A. cclrdenasii, and A. correntinawould seem to offer
the greatest potential for transferring FAW resistance in­
to cultivated peanuts. Intersectional hybrids with A. bur­
kartii may prove to be more difficult to obtain.
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