EFFECTS OF SPITTLEBUG FEEDING ON FORAGE
AND ROOT PRODUCTION OF BRACHIARIA DECUMBENS
AND BRACHIARIA BRIZANTHA cv. MARANDU (BRA-000019)1

GEORGE B, HEWITT?

ABSTRACT - The spittlebug Zulia entreriana was used in laboratory feeding tests to evaluate the degree of
damage to the foliage and roots of Brachiaria decunbens and Brachiaria brizantha. Nymphal feeding on B,
decunbens reduced the weight of foliage by an average of 21% and the roots by 36%; adults reduced the
foliage weight by 27% and the roots by 48%, Nymphs and adults feeding on the same plant reduced the
foliage weight by an average of 36% and the roots by 50%. The degree of damage was in direct proportion
to insect density; the more insects per plant, the greater the amount of damage. In one test, significantly (P
< 0.05) more new shoots were produced on B. decumbens plants that contained a high density of adults.
The reduction in root weights due to insect feeding was about 12 time greater than that for foliage.
Brachiaria brizantha was less affected by insect feeding than was B. decunbens. Weight differences between
the control plants and the infested plants were less on 8. brizantha and plant recovery, once insects were
removed, was faster,

Index terms: Zulia entreriana, nimphal feeding, adults, insect, plant damage.

EFEITO DA ALIMENTAGAQ DAS CIGARRINHAS-DAS-PASTAGENS
NA PRODUGCAO DE FORRAGEM E RAZES DE BRACHIARIA DECUMBENS
E BRACHIARIA BRIZANTHA cv, MARANDU (BRA-000019)

RESUMO - A espécie de cigarinha (Zulia entreriana) foi usada em teste de alimentacSo em laboratério com o
objetivo-de se avaliar o grau de dano na foragem e nas ralzes de Brachiaria decumbens e Brachiaria
brizantha. A alimentagfio das ninfas em B, decumbens reduziu o peso da forragem, em média, 21% e das
ralzes 36%; os adultos reduziram o peso da foragem em 27% e o das ralzes em 48%. As ninfas e os adultos
que se alimentaram da mesma planta reduziram, em média, o peso da forragem em 36%, e o das ralzes, em
50%. O grau de dano foi diretamente proporcional A densidade dos insates; quanto maior foi o ndmero de
insetos por planta, maior o dano, Num teste, a produgio de brotos foi significativamente maior (P < 0,05) em
plantas de B, decumbens, que continham alia densidade de adultos, A redugfio no peso das ralzes, em
conseqilénecia da alimentagSo dos Insetos, fol cerca de 12 vez maior que a verificada na foragem. A
Brachiaria brizantha fol menos influenciada pela alimentagfio desses inselos que a B. decumbens. As
diferengas de peso enfre as plantas-testemunhas e as infestadas foram menores em B. brizantha, e a

recuperacéo da planta, apds a remogfo dos insetos, foi mais rdpida.
Termos para indexagfio: Zulia entreriana, ninfas, adultos, insetos, alimentagfio, dano & pastagem,

INTRODUCTION

Some insect species have always been of
economic concern on rangelands and pastures in
many parts of the world. However, attempts at
improving rangelands and pastures by introducing
new plant species has often caused additional insect
problems. For example, the introduction of the
wheatgrasses into the western United States in the
1930°s and 1940’s has resulted in drastic population
increases of black grass bugs which suck nutrients
from the plants (Kamm & Fuxa 1977). Genung
(1956} also reported the rapid expansion of
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flavopicta  (Stal) have

improved acreages in Florida, causing sucking
insects to increase, and grass yicld reductions, due to
insect feeding, exceeding 50 percent.

This same situation is present in Brazil where two
spittlebug species Zulia entreriana (Berg) and Deois
successfully adapted to
extensive monocultures of introduced grasses of the
genus Brachiaria. The effect of nymphal feeding is
not readily visible but adult feeding results in
streaking of leaves, leaf yellowing, and eventually in
the browning of entire leaves. Both nymphs and
adults occur during the rainy season (October-April)
during the time of major forage production. When
insect numbers are high, entire pastures can tum
yellow or brown as a result of insect feeding. This
type of damage has been observed for many years in
central Brazil but there is only limited information
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on the actual amount of forage lost because of
spittlebug feeding. Weaver & King (1954) and
Everly (1959) reported on losses to alfalfa and red
clover caused by spittlebug feeding in the United
States. However, most research emphasis has been
on the two-lined spittlebug, Prosapia bicincta (Say)
which often causes severe damage to “Coastal”
bermudagrass, Cynodon dactylon (L.) Pers. and
other bermudagrass cultivars in the Southeastern
U.S. (Beck 1963, Taliaferro et al. 1967, 1969). In
Brazil the determination of the amount of damage
resulting from spittlebug feeding has received
linited attention and only in recent years (Silva
1982, Valério et al. 1982, and Valério 1985). This
paper presents the results of laboratory feeding tests
designed to evaluate the degree of plant damage
caused by the spittlebug Z. entreriana. Forage and
root reductions due to feeding by both nymphs and
adults was determined for two pgrass species;
Brachiaria decumbens Stapf., a species considered
highly susceptible to spittlebug feeding and
Brachiaria brizantha (Hochst ex A. Rich) Stapf. cv.
Marandu (BRA-000019), a species reperied to be
resistant (Cosenza et al. 1983 and Nilakhe 1987).

MATERIAL AND METHODS

A total of eight tests where the spittlebug Z. entreriana
was allowed to feed on plants were carried out in a
greenhouse. In two tests (numbers 7 and 8) feeding damage to
B. decumbens plants was compared to damage to B,
brizantha. In the other six tests spittlebugs fed on B.
decumbens. The amount of damage to the above ground
portions of the plant and the roots was determined for small
nymphs (Instars 1, 2 and 3}, medium and large nymphs
(Instars 4 and 5), adults, and nymphs and adults feeding
together on the same plant. The number of days the insects
remained on the plant, the age of the plants, and the number
of times plant replicates were harvested following insect

“removal varied between tests. In test number I, plants were
grown in a nutrient solution, but in all other tests they were
grown in soil. In test number six, ten days after the insects
were removed from the plants the number of new shoots
were counted in all treatments. Testing procedures were
similar in all tests and can be described as follows:

1. Grass seeds were germinated in vermiculite and after
14 days were transfered to soil-filled plastic pots 9.5 cm in
diameter; one seedling per pot.

2. When the plants were well established and at least 20
cm tall, they were assigned a number. A portable arca meter
was used to determine the leaf area of each plant and plants
with leaf areas that varied greatly from the mean were
discarded.

3. Plants were selected randomly for the various
treatments. All treatments contained eight plants.

4. The plants to be used in a test were separated into two or
more treatments. Each treatment contained enough plants to
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allow plants to be harvested at intervals following the
infestations.

5. Field collected nymphs and adults were used to infest
the plants. Nymphs were placed at the base of the plants and
observed to insure that they established on the plants. Adults
were placed in circular cages of cheesecloth. The cages were
secured to the top of the plastic pot with rubber bands and
were supported 30 cm above the soil surface by a circular
wire, The top was kept closed with a string. Nymphs and
adults that died during the infestation period were replaced
daily.

6. Plants were harvested at different times during the tests
such as the midpoint of the infestation period, at the time the
insects are removed from the plants, and at intervals
following insect removal. Eight plants of each treatment
were harvested at the selected times.

7. Harvesting consisted of removing the plant and soil
from the plastic pot and then carefully washing the soil from
the roots. The above ground part of the plant was then
separated from the roots at the junction of the stem and root
system. Both the roots and the above ground part of the
plants were dried at 65°C for three days and then weighted.

8. The mean weight of the control plants was compared to
the mean weight of plants in the infested treatments,
Significance between treatments was determined by using
Duncan’s Multiple Range Test. The mean decreases in plant
weights (% reduction) due to spittlebug feeding was also
recorded each time the plants were harvested.

RESULTS AND DISCUSSION

All feeding treatments imposed upon the grass
plants reduced foliage and root production as
measured either at the time the insccts were
removed from the plants or at a time interval after
insect removal. Weight reductions in both the foliage
and roots resulting from adult spittlebug feeding
were evident as early as three days after feeding had
beFun. In general root weights were reduced about
1%/? time more than the above ground portion of the
plant.

Within the eight tests, a total of 72 weight
comparisons (36 for foliage and 36 for roots) werc
made between insect-frec plants and infested plants
of B. decumbens. For example, usually the first
comparison of a lest was made at the time the insects
were removed from the plants and other
compatisons were made at intervals (days) following
insect removal. In only three of the 72 comparisons
did the infested plants (¢ither foliage or roots) weigh
more than the control plants. Of the 72 comparisons,
46 were significantly (P < 0.05) different.

A total of 25 weight comparisons were made
between insect-free plants and infested plants of B.
Brizantha. Six of these comparisons showed that the
infested plant (either foliage or roots) weighted
more than the control. Of the 25 comparisons only
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ten were significantly (P < 0.05) different. Thus
spittlebug feeding on B. brizantha had a lesser
impact than on B. decumbens.

The reduction in plant weight (foliage and roots)
due to different insect stage or feeding combinations
is shown in Table 1. Forage reduction by adults was
only shightly higher than that recorded for nymphs.
Centro Internacional de Agricultura Tropical (1982)
stated that adult damage is always more severe than
nymphal damage even when the adult population is
less than the nymphal population. The report
estimated nymphal damage at 76.7% from 560
nymphs/1.25 m?, adult damage at 83.7% from 39
adults/1.25 m? and damage from both nymphs
(550/1.25 m? and adults (81/1.25 m? at 88.7%.
However, in the tests reported on here the nymphs
were allowed to feed for 16 days in test 1 and 20
days in test 2 compared to adults feeding for 3-7
days. The differences in time spent feeding by the
two groups could account for the smaller differences
in forage reduction. It appears that nymphal feeding
adversely affects plant preduction even though the
feeding effects are not readily visable. It is possible
that nymphal feeding depletes the reserves in
underground storage organs and photosynthesis
assists in providing nutrients to the feeding nymphs
that normally would result in plant growth. Beck
(1963) reported that nymphal feeding severely
damages Coastal bermudagrass in much the same
manner as adults. He estimated damage to the
foliage by different nymphal densities to range from
23 - 88%. Adults of Prosapia bicincta feeding on
Coastal bermudagrass cause the leaves to become
dry and brown similar to feeding damage by Z.
entreriana and D, flavopicta in Brazil. Taliaferro et
al. (1967) stated that reduction in root development
in Coastal bermudagrass due to the feeding of P,
bicincta adults is due primarily to cessation of
photosynthesis and other necessary physiological
processes, caused by the insect toxin turning the
leaves brown and dry. However, in the ftests
reported on here the greatest reduction (36% for the
foliage and 50% for the roots) in the weight of
forage plants was due to a combination of nymphs
and adults feeding on the same plant. A summary of
the feeding on B. decumbens by both nymphs and
adults is shown in Table 4.

Forage reduction (foliage and roots) to B.
decumbens plants by different adult densities is
shown in Table 2. Generally most workers have
reported a higher degree of damage to plant foliage
by adults than found in the present study. However,
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in other studies the feeding period has been longer
or the test densities higher. For example, Valério et
al. (1982) in a greenhouse study measured the
amount of regrowth (above 15 cm} after Z.
entreriana adults at densities of 5, 10, and 20 had
been feeding for twelve days. He reported the
percent damage ranged from 70% at five adults/cage
to 100% at 20 adults/cage. In a similar study carried
out in the laboratory, Valério (1985) reported that
reduction in plant growth above 25 cm ranged from
24% at two adults/cage to 91% at eight adults/cage
after 45 days of feeding. Percent reduction on plant
growth at the base of the plant up to 25 cm ranged
from 12% at densities of two and four adults/cage to
36% at eight adults/cage. Valério (1985) also used in
general the same experimental design under field
conditions and found that forage reduction above 25
cm ranged from 34% at 25 adults/m? to 64% at 100
adults/m?. Forage reduction from the plant base up
to 25 cm ranged from 14% at 25 adults/m? to 17%
at 100 adults/m®. In this study, foliage reduction
ranged from 11% at two adults/plant to 27% at 16
adults/plant.

The effect of spittlebug feeding on root
production has received limited attention. Taliaferro
et al. (1967) reported, based on greenhouse tests,
that feeding damage to about 1/3 of the above
ground plant material was sufficient to reduce root
production and sod reserves by 50%. Valérie (1985),
from greenhouse tests found no significant root
reduction after 45 or 90 days at densities of two and
four adults/cage. However, at & adults/cage he
reporied a 52% reduction in root growth after 45
days and a 33% reduction after 90 days. In this
study (Table 2) root reduction averaged 35% at two
adults/plant and 52% at 16 adults/plant. However,
adults were only on the plant for three days in one
test and five days in another test.

Adult spittlebug feeding density also effected the
number of new shoots arising from the base of B.
decumbens plants. In test 6, counts were made of
new shoots on 16 plants of each treatment ten days
after the spittlebugs had been removed from the
plants, The greater the insect density (feeding
pressure), the greater the number of new shoots
(Table 2). This would indicate that plant survival
under intense feeding pressure may be at least in
part dependent upon root reserves.

The effects of spittlebug feeding on susceptible
plants (B. decumbens) compared to feeding on
tesistant plants (B. brizantha) is shown in Table 3.
Reductions in plant weight due to nymphal feeding
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TABLE 4. Summary of statistical comparisons between control and infested treatments in tests shown in Tables 1,

2and 3.
Cambinad
Insect Insect Infastation Number Number ngt  Number Parcant reductions from Averags % "_'"9"
proun dentity time of comparison  Significant  significant testa that wers redugtion  tecurding to
significant nymphy aduits
or combination
8. dacumbens)
Nymphs Folage 1 [+] 1 20 20 Foliage racte
linstars 1,24 33 2/Plent 16 days Roats 1 o 1 21 21 21 36
Nymphs Foliage 2 1] 2 18 28 72
linstars 4 +5)  2iPiant 20 days Roau 2 1 1 1 51
Adult 2plant 2.7 days Foliags 16 10 g 21242838 36 30 30
Roots 16 8 10 35 32 24 31 52 22
61 38 43 13 37
Adults aiplant 2.5 cays Foliage B 3 ] 332724 24 10 24
Roots 8 H -] 42 85 60 56 63 66 60 27 a8
Adults Aiplant 3.5 days Folisge 3 ! ? 26 16 N
Roots 3 1 2 J0 38 a3
Adulis 16/ptan 35 days Fotiage 3 1 2 M o 31
Rooty 3 t 2 77 8C 13
Nymphs + 2 nymphe/piant +  Nymphs - 7 days Follaga 3 0 3 290 30 58 38 Je 50
adults 2 sdultsiplant Adults -3 days  Aoou 3 1] 3 35 40 75 50
|B. brizenths)
Nymphg Folisge 5 4 1 2 22 22 -
linstars 3.4 + 5} 210187 10 days Roois 2 2 o -
Adulis 2ipiant Zdays Faliage 4 3 ! 12 12
Roots 4 3 1 36 a6 i 62
Adults Jrplent Adays Foliage 5 1 4 2119 20 24 21
Ronty B 2 3 51 76 83 0
were much lower on B. brizantha plants than on B, CONCLUSIONS

decumbens plants. Out of seven comparisons (Table
4) of differences due to nymphal feeding on B.
brizantha, only one was significantly (P < 0.05)
different. One half of the comparison of plant
weight (foliage and roots) due to adult feeding on B.
brizantha were not significant (P > 0.05) (Table 4).
There also was a tendency for infested plants of B,
brizantha to equal or surpass the weight of the
control plants after the insects were removed. This
did not usually happen with the infested plants of B.
decumbens.

From the available evidence it appears that both
foliage and root production of B, decumbens can be
drastically reduced by spittlebug feeding. The degree
of reduction while dependent upon several factors is
certainly effected by insect density, insect stage, and
the duration of insect feeding. In central Brazil at
the start of the rainy season, nymphal feeding occurs
for about a two-month period prior to the
appearance of large populations of adults. This is
followed by 6-7 months when both nymphs and
adults are feeding on available forage. During heavy
infestations it is likely that all plants are fed upon by
both nymphs and adults over this extended period of
time. Spittlebug-free pasture are rare in central
Brazil, thus production seldom reaches its potential.
Since spittlebug feeding does reduce available forage
and root development then prolonged periods of
feeding can be expected to be detrimenta) to future
productivity and stand persistance.

1, The average weight reduction of the foliage
and roots of B. decumbens due to spittlebug feeding
was as follows: nymphs (foliage 21%, roots 36%),
adults (foliage 27%, roots 48%) and nymphs plus
adults (foliage 36%, roots 50%).

2. Forage reductions due to adult feeding were
evident as early as three days from the time the
insects began to feed.

3. Reductions in root weights due to insect
feeding was about 1'/2 time greater than reductions
to the above ground plant portion,

4. In general, damage was in direct proportion to
insect density. Foliage reduction ranged from 11% at
two adults/plant to 27% at 16 adults/plant. Root
reduction averaged 35% at two adults/plant,

5. Differrences in plant weights beetwen control
plants and infested plants due to spittlebug feeding
were less on B. brizantha plants than on B,
decumbens plants. More comparisons in plant
weights were significantly (P < 0.05) different in
the B. decumbens treatments than in the B, brizantha
treatments. Thus B. brizantha was less affected by
spittlebug feeding. Brachiaria brizantha recovered
more rapidly from spittlebug feeding than did B,
decumbens.

6. Sigmficantly (P < 0.05) more new shoots
were produced on B, decumbens plants that had been
fed on by high densities of adults.
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