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Abstract 
Saccharine sorghum has been analyzed as a supplementary prime matter for ethanol production, especially 
during the sugarcane off-season period. However, it has proven to be highly susceptible to insect attacks during 
the cultivation cycle. The fall armyworm should be emphasized due to its voracity and high damage capacity 
enhanced by feeding-caused decrease in photosynthetic area. Current analysis studies the biology and determines 
the nutritional indexes of Spodoptera frugiperda in saccharine sorghum. Cultivars of saccharine sorghum BRS 
506, BRS 509 and BRS 511were evaluated. Duration and survival of the egg, caterpillar, pre-pupal and pupal 
phases were determined, coupled to weight of pupae and caterpillar, life span, fecundity and pre-egg laying 
period. Although S. frugiperda completed its life cycle on cultivars BRS 506 and BRS 511, egg-laying and egg 
feasibility rates were low, whereas insects did not lay eggs on cultivar BRS 509. There was no significant 
difference in feeding intake by S. frugiperda among these three sorghum cultivars. Results suggest that 
saccharine sorghum is not a suitable host for S. frugiperda. Biological data reveal that the three saccharine 
sorghum cultivars are recommended for the grain production system since the number of specimens of the next 
generation is low or null. 
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1. Introduction 
Saccharine sorghum [Sorghum bicolor (L.) Moench] is one of the most promising alternatives as a renewable 
prime matter for the production of ethanol due to its similarity with sugarcane (Saccharum officinarum L.) with 
its saccharine fleshy stem. It may be planted in places where sugarcane has failed to adapt itself, in rotation with 
other yearly crops and potentially planted in non-cultivated areas. Further, it may be a supplementary culture in 
offseason in areas with sugarcane culture, with a harvest extension of four months (Emygdio, 2010).  

It should be underscored that sorghum culture is totally mechanized, from planting to harvest; grain production is 
around 2.5 t ha-1; and the product may be used for human and animal food or for the production of biofuel. 
Bagasse is a source of energy for industrialization, co-generation of electricity or animal forage. In fact, it 
contributes for favorable energy balance, with primary strategy as a crop in renewable areas, with grinding 
period within 45 days (Teixeira et al., 1997; Emygdio, 2010; Parrella et al., 2011). 

Pest insects are highly relevant among biotic factors since they attack the plants from seeding to harvest. Damage 
mainly comprises decrease in stand, plant vigor and radicle system, with high lodging and drastic reduction in 
harvest indexes. Although several pests attack saccharine sorghum culture, the fall armyworm Spodoptera 
frugiperda (Smith, 1797) (Lepidoptera: Noctuidae) is one of the most damaging species for sorghum vegetative 
segment. The caterpillars feed on new leaves which, in turn, are damaged within the chrysalis. When the new 
leaves expand, symmetric lesions are detected on both sides of the foliar limbo. Caterpillars cause most damage 
during the last instars due to the great amount of leaves they consume (May et al., 2012; Mendes et al., 2012).  
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Feeding involves several aspects in Biology, including Ecology, Behavior and Physiology. Quantitative nutrition 
(amount of food), qualitative nutrition (nutrients required from the chemical point of view) and secondary 
compounds (allelochemicals) impact insect biology in very different ways (Parra, 1991). 

The study of the biology, intake and utilization of ingested food are highly relevant since they are a basic 
condition for insect growth, development and reproduction. In fact, quantity and quality of feed in the larval 
phase influence adult activity (Scriber & Slansky, 1981; Parra, 1991). 

Due to lack of information on the development of S. frugiperda in sorghum culture, current assay is an in-depth 
analysis on the biology and life table of this insect species, and on the determination of nutrition indexes. 

2. Methods 

The experiments were conducted at the Bioefficiency Centre of Embrapa Clima Temperado-Low Lands 
Experimental Station, located in the county of Capão do Leão/RS, in the period April/2014 February/2016. 

Three sorghum cultivars, BRS 506, BRS 509 and BRS 511, used in the assay, were seeded in a greenhouse in 
20L-pails, and management followed technical instructions of the culture (Reunião, 2013). The caterpillars 
derived from a cultivation bred on artificial diet (Greene et al., 1976).  

2.1 Study of Biology and Life Table 

One hundred and thirty newly test tube-hatched caterpillars were selected for each cultivar, with pieces of 
sorghum leaves (12 cm²) at phenological phase V4. Tubes were buffered with cotton wool and maintained in an 
air-conditioned room at 25±1 °C, humidity 70±10% and 14 h photophase. The caterpillars were fed on sorghum 
leaves till the pre-pupa phase. The width of the cephalic capsule was measured daily by ocular micrometer 
locked to a stereoscopic microscope to determine the number of instars (Dyar, 1890). Experimental design was 
totally randomized.  

The following variables were assessed for the analysis of biological aspects: Duration and viability of caterpillar 
phases, pre-pupa, pupa, adult, pre-egg laying and weight of pupa after 24 hours (males and females). Couples up 
to 48 h after emergence were formed to assess adult phase, and longevity and duration of the pre-egg-laying 
period were determined.  

A fertility life table Silveira Neto et al. (1976) was prepared from data on the duration of the development period 
(egg-adult), total viability, sexual ratio, pre-egg-laying period, number of egg per day and daily mortality of 
males and females. Mean duration of one generation (T), net reproduction rate (Ro), intrinsic increase rate (rm) 
and finite increase ratio (λ) were calculated.  

2.2 Nutrition Indexes 

Twenty-five newly-hatched caterpillars from test tubes (8.5 cm × 2.5 cm) were selected to study feed intake and 
use. Caterpillars were kept in an air-conditioned chamber at 25±1 °C, humidity 70±10% and 14 h photophase, 
weighed and fed daily on leaves from saccharine sorghum BRS 506, BRS 509 and BRS 511. Feed wastes and 
feces were dried in an oven at 55-60 °C (24 h) and weighed on a precision electronic scale. 

When they reached maximum developmental stage (last instar), the caterpillars were removed from the test tubes, 
killed by freezing and taken to the oven together with diet remnants and feces in the test tube. The weight of dry 
matter from in-taken food and weigh gain of the caterpillars were thus obtained. A 10-test tube aliquot with diet 
and without caterpillars was separated to determine initial dry weight of the diet (Parra, 1991). 

Methodology by Waldbauer (1968), modified by Scriber and Slansky Jr. (1981), was employed to determine 
quantitative nutrition indexes of the larval phase, comprising the following parameters: 

- Relative Intake Rate (TCR): amount of food ingested per mg body weight of the insect per day; 

- Relative Metabolic Rate (TMR): amount of food spent on metabolism per mg body weight of the insect; 

- Relative Growth Rate (TCrR): indicates biomass gain by the insect in relation to its weight; 

- Efficiency of Feed Conversion Ingested in Biomass (ECI): percentage of ingested food that is transformed into 
biomass; 

- Efficiency of Feed Conversion Digested in Biomass (ECD): percentage of digested food that is converted into 
biomass;  

- Approximate Digestibility (DA): percentage of the digested food that is effectively assimilated by the insect. 

Parameter rates were calculated by gravimetry (Panizzi & Parra, 2009). Experimental design was totally 
randomized, with each caterpillar considered a replication. 
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2.3 Statistical Analysis 

Data of biological parameters underwent analysis of variance; means were compared by Tukey’s test (p>0.05) 
with program Genes (Cruz, 2010). 

Temporal data were compared for phase duration. Variables related to time were calculated by Survival Analysis 
(Lee, 1992). 

Statistical analysis of consumption test was given by transforming sen arc (x/100)½ and data may be 
approximated to binomial distribution and compared by Tukey’s test (p > 0.05). 

3. Results and Discussion 

The incubation period of S. frugiperda eggs fed on sorghum cultivars BRS 506 and BRS 511 during the larval 
phase lasted three days, with no significant differences (Table 1). Results corroborated those by Rosa et al. (2012) 
who reported rates between 2.8 and 3.3 days when they studied the biological aspects of S. frugiperda fed on corn 
strains. There was no time duration for insects fed on cultivar BRS 509 since the adults failed to lay any eggs. Egg 
viability of insects fed on cultivars BRS 506 and BRS 511 was 57.0% and 17.0% respectively, with significant 
difference (Table 1). Viability from cultivar BRS 511 was similar to that by Fernandes (2003), between 18.4 and 
24.0% when insects were fed on conventional corn, and between 16.0 and 19.3% with modified corn. However, 
the above differs from results by Sarro (2006) with viabilities over 79.0% when corn leaves and several cotton 
cultivars were supplied to S. frugiperda. Since adults deposited few eggs coupled to low viability, it should be 
highlighted that the nutritional content of saccharine sorghum cultivars was not adequate for the fall armyworm. 
The above corroborates the fact that several species acquire nutrition resources for reproduction during the larval 
phase and invested energy resources may contribute towards vitellogenesis and egg maturation process 
(Chapman, 1998).  

 

Table 1. Duration and viability of egg phase of Spodoptera frugiperda in saccharine sorghum cultivars in 
laboratory 

Cultivars Duration (days) Viability (%) 

BRS 506 3.0±0.47a1 (n = 120) 57.5±8.60a2 

BRS 511 3.0±0.01a (n = 163) 17.0±8.76b 

CV%3 23.5 25.4 

Note. 1 Means followed by small letters in the column do not differ by Tukey’s test (p > 0.05). 2 Data 
transformed to (x + 0.5)½. 3 Coefficient of variation.  

 

The larval phase for insects fed on sorghum BRS 509 and 511 lasted for 31.8 and 32.4 days, which was 
significantly different from duration with cultivar BRS 506 (Table 2) at 19.5 days. Different from results by 
Giolo et al. (2002) who assessed fall armyworm populations from several places and obtained larval duration of 
16.5 days for caterpillars fed on corn. Delay in the duration of the larval phase is normally verified by reduced 
intake of feed, frequently due to one or more inhibitors in the food or to nutritional inadequacy of the feed 
substrate (Martinez & Emden, 2001). 

 

Table 2. Duration, viability and weight of larval phase of Spodoptera frugiperda in saccharine sorghum cultivars 
in laboratory 

Cultivars Duration (days) Viability (%) Weight (mg) 

BRS 506 19.5±1.53b1 (n = 130) 20.0±7.24b2 0.10±0.001a2 

BRS 509 31.8±2.17a (n = 130) 20.0±6.46b 0.10±0.004a 

BRS 511 32.4± 0.98a (n = 130) 80.0±3.51a 0.20±0.001a 

CV%3 66.1 21.6 100.3 

Note. 1 Means followed by small letters in the column do not differ by Tukey’s test (p > 0.05). 2 Data 
transformed to (x + 0.5)½. 3 Coefficient of variation.  

 
Survival analysis showed that caterpillars fed on cultivar BRS 511 may prolong the feed period up to 40 days; 
BRS 506 up to 60 days and BRS 509 up to 80 days. The above facts evidence that even if sorghum cultivars are 



jas.ccsenet.

not nutriti
continuous

 

Figure

 

Most cater
fact, they 
Other rate
(77.0%), w

There was
those regis
localities (
nutritional

The graph 
and those 
formulated
within the 

 

Figure 2. 

org 

ionally fit fo
sly feeding and

e 1. Estimated

rpillars fed on 
scarcely chan

es were report
wild sorghum (

s no significan
stered by Busa
(Table 2). Cat
l contents of th

 method demo
fed on BRS 

d by the coeff
interval 1.1 - 

Distribution o

r adequate de
d causing dam

d survival of ca

cultivar BRS 
ged phase, wi
ed for larval v
(80.0%), soybe

nt difference f
ato et al. (2005
terpillar fed o

he cultivar enh

onstrated that c
509 passed th

ficient of deter
1.9 (Table 3) (

of frequency of
506; (B

Journal of A

evelopment o
mage throughou

aterpillars of Sp

511 completed
ith significant 
viability in di
ean (83.0%) an

for weight on 
5) when they f
on cultivar BR
anced its grow

caterpillars fed
hrough 3 larv
rmination (R²)
(Parra & Hadd

f sizes of ceph
B) sorghum BR

Agricultural Sci

129 

of the insects,
ut the entire pe

podoptera frug

d their cycle in
difference for
fferent hosts, 
nd palisade gra

the 14th day o
fed S. frugiper
RS 511 gained
wth when comp

d on cultivars B
al instars (Fig
) acceptable ab
dad, 1989).  

halic capsules o
RS 509; (C) sor

ience

, the caterpil
eriod (Figure 1

giperda in cult

n contrast to th
r the larval via
such as corn 

ass (68.0%) (S

of the caterpil
rda caterpillars
d more weigh
pared to other 

BRS 506 and B
gure 2). The a
bove 80%, and

of Spodoptera f
rghum BRS 51

lars may rem
). 

tivars of sacch

hose fed on the
ability in the c
(85.0%), grain

Sá et al., 2009)

lar phase, wit
s with corn lea

ht, probably du
cultivars. 

BRS 511 passe
above confirm
d by Dyar con

frugiperda in 
11 

Vol. 11, No. 4;

main in the c

 
harine sorghum

e other cultivar
cultivars (Tabl
n-bearing sorg
. 

th rates well b
aves from diff
ue to the fact

ed through 5 in
med the hypoth
nstant estimate

 
(A) sorghum B

2019 

crops, 

m 

rs. In 
le 2). 
ghum 

below 
ferent 
t that 

nstars 
heses 
e (K) 

BRS 



jas.ccsenet.

Table 3. N
saccharine

Cultiv

BRS 

BRS 

BRS 

 

The numb
caterpillar
value, eve
form (Parr

The caterp
(Table 4), 
for S. frug
for caterpi
Cultivar B

 

Table 4. D
in laborato

Culti

BRS 

BRS 

BRS 

CV%

Note. 1 Me
variation. 

 

However, 
which dem
reserves re

 

Fi

 

There was
reported by
days for ri
the pupas 

org 

Number of inst
e sorghum cult

vars 

506 

509 

511 

ber of instars 
s fed on sorgh

en though othe
ra & Haddad, 1

pillars fed on le
differing one f
iperda fed on m
illars fed on s

BRS 509 had th

Duration and v
ory 

ivars 

506 

509 

511 

%2 

eans followed 

estimate surviv
monstrated that
equired by the 

igure 3. Estima

s a significant d
y Botton et al.
ice and gulf co
from sorghum

tars, growth ra
tivars 

in holometabo
hum BRS 509
er factors may
1989). 

eaves of saccha
from another. T
manioc leaves
sorghum BRS 
he lowest viabi

iability of the 

by small lette

val of this pha
t diet during th
insects during

ated survival o

difference in t
 (1998) who e
ockspur grass.

m cultivar BRS

Journal of A

atio (K) and co

Number of inst

5 

3 

5 

olous insects 
9 reached only
y alter the num

arine sorghum 
The rate is sim
. The viability
506, BRS 50

ility rate (Tabl

pre-pupa phas

Duration (

2.3±0.66a

1.8±0.19b

1.6 ±0.04b

84.8  

ers in the colum

ase may reach u
he larval phase
g this phase of 

of Spodoptera f

the pupal phase
evaluated the fe
. No significan
 511 was grea

Agricultural Sci

130 

oefficient of de

tars K

1.75

1.44

1.36

is not constan
y 3 larval insta
mber of instars

remained in th
milar to that reg
y of the pre-pup
09 and BRS 5
e 4). 

se of Spodopte

(days) 

a1 (n = 28) 

b (n = 35) 

b (n = 100) 

mn do not diff

up to 12 days f
e is less fit, wit
its life cycle.

frugiperda pre

e for cultivar B
eed preference
nt difference e

ater and differe

ience

etermination (R

5 

4 

6 

nt and varies 
ars may be rel
s, such as gen

he pre-pupa ph
istered by Lop
pa phase was 7
11, with signi

era frugiperda

Viab

78.0

20.0

91.0

43.2

ffer by Tukey’s

for insects fed 
th greater time

e-pupa in sacch

BRS 506, with
e of fall armyw
existed for via
ed from that of

R2) for Spodop

R² (%) 

99.0 

100.0 

100.0 

between 4 an
lated to the cu

nder, temperatu

hase for an aver
pes et al. (2008
78.0, 20.0 and 
ificant differen

a in saccharine

bility (%) 

0±1.75a 

0±3.76b 

0±3.25a 

2 

s test (p > 0.0

on sorghum B
e for the accum

harine sorghum

h mean time at
worm with mea
ability. Howeve
f the other cult

Vol. 11, No. 4;

ptera frugiperd

nd 8. The fact
ultivar’s nutrit
ure and cultiv

rage of 1.6-2.3
8), averaging 2 
91.0% respect
nce between t

e sorghum cult

5). 2 Coefficie

BRS 506 (Figur
mulation of nut

 
m cultivars 

t 11.6-12.0 day
an time 12.9 an
er, mean weig
tivars, even th

2019 

da in 

t that 
tional 
ation 

days 
days 
ively 
them. 

tivars 

ent of 

re 3), 
trient 

ys, as 
nd 12 
ght of 
ough 



jas.ccsenet.

rates were
pupae whi

 

Table 5. D
in laborato

Cultiva

BRS 5

BRS 5

BRS 5

CV%2 

Note. 1 Me
variation. 

 

Survival a
509 and B
between 5
period dec
surviving t

 

Figur

 

Adults’ es
cultivar BR
BRS 506, 
and are si
according 

 

org 

e lower than th
ich produced s

Duration, viabil
ory 
ars 

06 

09 

11 

eans followed 
 

analysis demon
BRS 511 (Figu
 and 20 days, 

creases in high
thermal amplit

re 4. Estimated

stimated surviv
RS 511 (Figur
BRS 509 and 
milar to those
to corn strain 

hose by Botton
maller and we

lity and weigh

Dura

12.0

11.7

11.6

13.0

by small lette

nstrated that d
ure 4). Studies

depending on
her temperatur
tude. 

d survival of du

val may exten
re 5). Howeve
BRS 511, resp

e by Rosa et a
supplied to the

Journal of A

n et al. (1998)
eaker adults (Ta

ht of pupal pha

ation (days) 

0±1.89b1 (n = 23

7±0.71a (n = 7)

6±0.09a (n = 100

0 

ers in the colum

duration of pup
s by Pinheiro e
n the temperatu
res (32 ºC), sh

uration of Spo

nd up to 40 d
r, mean durati
pectively. Resu
al. (2012) who
e fall armywor

Agricultural Sci

131 

). The later re
able 5). 

ase of Spodopt

Viab

3) 82.6

100

0) 89.5

34.4

mn do not diff

pal phase may
et al. (2008) i
ure. In low tem

howing influen

odoptera frugip

days when ins
ion was 12.6, 
ults are not sig
o reported a v
rm.  

ience

eveals diet infl

tera frugiperda

bility (%) 

6±3.39a 

.0±0.81a 

5±3.14a 

4 

ffer by Tukey’s

y be extended 
ndicate that d
mperatures (20
nce of tempera

perda pupa in 

sects in the im
6.4 and 15.1 d

gnificantly diff
variation in du

luence and, co

a in saccharine

Weight 

80.0±0.

80.0±0.

120.0±0

35.4 

s test (p > 0.0

up to 15 days
duration of the 
0 ºC), duration
ature and the i

saccharine sor

mmature phase
days for insect
ferent among th
uration betwee

Vol. 11, No. 4;

onsequently, li

e sorghum cult

(mg) 

.001b 

.003b 

0.01a 

5). 2 Coefficie

s for cultivars 
 pupa phase v
n is greater an
insect’s capaci

 
rgum cultivars

e fed on leav
ts bred on cult
hemselves (Ta

en 14 and 32 

2019 

ghter 

tivars 

ent of 

BRS 
varies 
d the 
ity in 

es of 
tivars 
able 6) 
days, 



jas.ccsenet.

Figure 5

 

Gender rat
population
cassava le
male preva

 

Table 6. D
laboratorie

Cu

BR

BR

BR

CV

Note. 1 Me
variation. 

 

Net reprod
et al. (201
results in t
feed influe
corn in adj

Mean dura
60.1 days 

Intrinsic g
(2012) wh
growth rat

 

org 

. Estimated su

tio (Table 6) fo
n, very similar 
eaves. Accordi
alence in the p

Duration of adu
es 

ltivars 

RS 506 

RS 509 

RS 511 

V%2 

eans followed 
 

duction rate (R
12) with 4.5 fo
the same assay
ence on reprod
jacent areas an

ation of one g
for fall armyw

growth rate (rm

ho registered r
te for the fall a

urvival of durat

for insects fed 
to result given

ing to Parra et
population.  

ult phase and 

by small lette

Ro) for insects 
for corn strain
y evidenced th
duction param
nd Ro = 504.6 

generation (T) 
worm develope

m) was 0.026 a
rm = 0.027 an
armyworm occ

Journal of A

tion in Spodop

on sorghum B
n by Lopes et 
t al. (1983), fe

gender ratio o

Duration

12.6±1.0

6.4±1.37

15.1±1.0

64.8 
ers in the colum

fed on cultiva
. However, in
hat net rate of

meters. Busato 
in populations

was 62.1 days
ed on corn strai

and finite grow
nd λ = 1.027 f
urred on the 6

Agricultural Sci

132 

ptera frugiperd

BRS 511 reach
al. (2008) in t

eeding is not b

of Spodoptera 

n (days) 

05a1 (n = 19) 

7a (n = 7) 

02a (n = 90) 

mn do not diff

ar BRS 511 rea
ncrease in popu
f reproduction 
et al. (2005) r

s fed on rice in

s, similar to re
in. 

wth rate (λ) rea
for S. frugiper
5th day (Figur

ience

da adults fed o

hed 0.44, with 
their studies on
beneficial for 

frugiperda in 

G

-

-

0.

-

ffer by Tukey’s

ached 5.1, very
ulation develo
may reach a 

registered Ro 
n isolated areas

esult by Rosa 

ached 1.027, v
rda population
re 6). 

on saccharine s

a greater num
n the biology 
the insect’s d

saccharine so

Gender ratio (%) 

.44 

s test (p > 0.0

y similar to tha
oped in the cu
maximum of 
= 361.5 for a

s. 

et al. (2012), 

very close to r
n fed on corn 

Vol. 11, No. 4;

 
sorghum cultiv

mber of males i
of S. frugiperd

development du

orghum cultiva

5). 2 Coefficie

at reported by 
ultivar is low 
20.2, and indi

a population fe

with rates clo

rates by Rosa 
leaves. Maxi

2019 

vars 

n the 
da on 
ue to 

ars in 

ent of 

Rosa 
since 
cates 

ed on 

ose to 

et al. 
mum 



jas.ccsenet.

Figure 6. 

 

There was
In fact onl
biology of

 

Table 7. D
metabolize

Paramet

T 
I 
F 
B 
I-F 
M 

Note. 1 Me

 

Table 8. R
digestibilit
metabolic 

Nutrition

RCR (g/
RMR (g
RGR (g/
AD (%) 
ECI (%)
ECD (%
100-ECD
Death ra

Note. 1 Me

 

The smalle
the insect, 
calculated 
(RGR). Th
Souza et a

In current 
insect, had
armyworm

org 

Specific fertili

s no significant
ly few caterpil
f S. frugiperda,

Duration of larv
ed feed (M) (±

ters 

eans followed b

Relative consu
ty (AD), effici
rates (100-EC

nal indexes  

/g/dia) 
/g/dia) 
/g/dia) 

) 
%) 

D (%) 
ate (%) 

eans followed b

est relative con
and relative m
for caterpillar

he above show
al. (2001) who 

study, apparen
d lower percen
m fed on corn a

ity (mx) and su

t difference fo
llars fed on cu
, where caterpi

val phase (T), i
±EP) of Spodop

BRS 506

40.6±23.4
0.16±0.09
0.10±0.0
2.0±0.03a
0.06±0.0
0.05±0.0

by small letter

umption rate 
iency of inges

CD) of Spodopt

BRS 506

0.43±0.2
0.15±0.0
0.07±0.0
36.7±21
1.8±1.0a
5.2±3.0a
94.7±54
88.0b 

by small letter

nsumption rate
metabolic rate 
rs fed on sorgh
ws biomass ga
evaluated the 

nt digestibility
ntages than tho
and rice leaves

Journal of A

urvival rate (lx

or parameters e
ultivars BRS 5
illars fed on th

ingested feed (
ptera frugiperd

6 
40a1 
9a 
5a 
a 
3a 
3a 
rs in the colum

(RCR), relati
ted food conv
tera frugiperda

6 
24a1 
09a 
004a 
.2a 
a 
a 
.7a 

rs in the colum

e (RCR), whic
(RMR), which

hum leaves of 
ain proportiona
performance o

y (AD), the pe
se registered b

s. 

Agricultural Sci

133 

x) of Spodopte

evaluated in in
06 and BRS 5

he above two c

(I), produced f
da fed on sacch

BRS 509

56.0±1.00
0.51±0.02
0.39±0.04
20.0±0.00
0.11±0.05
0.09±0.05

mn do not differ

ive metabolic 
version (ECI), 
a fed on sacch

BRS 509

1.01±0.42
0.26±0.22
0.03±0.01
22.5±10.4
3.6±0.5a
25.4±10.0
74.5±10.0
88.0b 

mn do not differ

ch is the amoun
h is , the amou
BRS 506, in w

ate to weight a
of fall armywo

ercentage of fo
by Busato et al

ience

era frugiperda

ntake test (Tabl
509 reached th
cultivars had sc

feces (F), weig
harine sorghum

Cultivars 

0a 
2a 
4a 
0a 
5a 
5a 
r by Tukey’s te

rate (RMR),
efficiency of d

harine sorghum

Cultivars 

2a 
2a 
1a 
4a 

0a 
0a 

r by Tukey’s te

nt of feed inge
unt of feed spe
which they had
although rate w

orm in natural d

ood ingested a
l. (2002) who r

 
in saccharine 

le 7), except d
he pre-pupa ph
canty success i

ght gain (B), as
m 

BRS 511 
43.0±12.00
0.65±0.18a
0.35±0.09a
20.0±0.06a
0.29±0.08a
0.27±0.07a

est (p > 0.05). 

, growth ratio
digested food 

m 

BRS 511 
0.94±0.26
0.40±0.11a
0.03±0.09
34.8±9.6a 
4.5±1.2a 
29.5±8.2a 
70.4±19.5
48.0a 

est (p > 0.05). 

ested per gram
ent in metaboli
d the highest r
was well belo
diet by these m

and effectively 
reported these 

Vol. 11, No. 4;

sorghum BRS

death rate (Tab
hase. Result fit
in developmen

ssimilated (I-F

0a 
a 
a 
a 
a 
a 

o (RGR), app
conversion (E

a 
a 
a 

a 

 

m of body weig
ism (Table 8), 
relative growth
ow that reporte
measurements.

assimilated b
indexes for th

2019 

511 

le 8). 
ts the 
nt. 

) and 

arent 
ECD), 

ght of 
were 

h rate 
ed by 

y the 
e fall 



jas.ccsenet.org Journal of Agricultural Science Vol. 11, No. 4; 2019 

134 

Caterpillars with the smallest ingested feed conversion efficiency (ECI), which is , the percentage of ingested 
feed by the insect and transformed in biomass, and low efficiency of digested food conversion (ECD), which is, 
the percentage of digested feed converted into the biomass of the insect, had a higher metabolic rate. Results 
(Table 8) are similar to those registered by Crócomo and Parra (1985) who studied food consumption and use in 
different hosts, reporting lower ECI and ECD and higher metabolic rates for caterpillars fed on corn leaves. 

4. Conclusions 
Although S. frugiperda completed its life cycle when fed on cultivars BRS 506 and BRS 511, egg laying is rare 
and proves that hosts are scantily fit for the development of the insect. Moreover, cultivar BRS 509 is not fit for 
the development of the fall armyworm. Current analysis confirmed that S. frugiperda caterpillars (though 
polyphage) fed on leaves of saccharine sorghum cultivars evidenced low capacity of compensating nutritional 
contents supplied by the plant.  

Based on S. frugiperda biological data, the use of the three saccharine sorghum cultivars (BRS 506; BRS 509; 
BRS 511) may be recommended for the production of grain. If fall armyworm occurs, it may be inferred that, 
although the insect completes its life cycle feeding on cultivar BRS 506 and 511, sorghum cultivars are not 
favorable feed for S. frugiperda. If a severe attack at the onset of crop development occurs, heavy liabilities may 
occur due to stand decrease. 
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