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O exame de pastagens para contagem de ovos de cigarri
nhas leva muito tempo, especialmente quando as amostras l ava
das e secas têm grande quantidade de restos de plantas . Foi 
usado com s ucesso o soprador de sementes para separar os res 
tos das plantas e o solo. Obteve- se mais de 90 % dos ovos em 
amos tras, somente pelo exame de solo, e o tempo gasto foi re
du zido a praticamente 1/2. 

Cerca de metade dos ovos das cigarrinhas em pastagens de 
Br achia ria d eaumbens foram encontrados nas plantas, e o res
tante na área e ntre as plantas. O número de ovos encontrados 
entre as plantas mostr ou uma tendência a aumentar com o aurnen 
to de restos de plantas . 

O exame de 30 s ub-amostras compreéndendo 10% do volume 
da amo stra inteira, f oi efic i e nte para estimar o número de o
vos de cigarrinhas na amostra toda, somente a uma de nsidadede 
ovos~ 356/m2 d e pastagem. Este esqu~~a de sub- amostragem po
de ser usado para classificar as densidades de ovos em catego 
rias como baixa , média ou alta . -

INTROD UC T I ON 

Information about spittlebug egg densities in various 
parts of a pasture would be useful for control methods such as 
use of fire in selective ares (MARTIN, 1983), and pasture ma
nagement tactics where predictions about severity of the for th 
coming infestation are necessary (NlLAKHE, 1983) . Spittlebug 
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eggs are also sampled for various studies such as life table, 
modelling, detectjo~ of egg parasitism, diapause , etc . 

To extract cercopid eggs from sugarcane fields, PICKLES 
(1946) washed the soil through a series of sieves and then e 
xamined the washed dried soil f or eggs by spreading it in 
samll quanti ties on black paper. KING (1975) used a rotary sei 
~~ , hydrogen peroxide treatment, and flota tion method . NILAK~ 
HE et alii (1984) useà essentially the "Pickles method" to ex 
trac1- cercopid e ggs from pastures of Hr-ac:hia r-ia de~umbens Stapf. 
Irrespective of t h ":? method u sed, examina tion of the ma t er ia 1 
for eggs is a tedious p r ocess . Fur thermore, presence of the 
plant debris lengthens the time spent in search for the eggs , 
reduces search efficiency and increases strain on the vision . 
Therefore , a method t o remove plant debri s from the pasture 
samples would be quite usefu l . 

To expedite the process of examinati on of cercopid eggs 
from sugarcane fields, PICKLES (1 946 ) examined five 2cm3 sub 
samples of the washed dried soil to es tima te the number ofeggs 
in an entire samp l e . He reported t hat the error involved in 
such an estimation was extremely small . However, he did not 
mention about the quantity of the washed dried soil i n the en 
tire soil sample, nor the values of the e r ror involved . 

l·lere, we report about the usefulness of a seed blower in 
extraction of spitt lebug eggs from pasture, location of the 
eggs i n pasture and on the use of subsampling to estimate the 
eggs numbers . 

MA TERIALS AND METHODS 

Seed Blower and Egg Extract ion 

One of us (A . A. da SILVA) conceived the idea of using a 
common seed blower (Distributed by Seedburo Equipme nt Co. , Chi 
cago , Illinois, U. S . A. ) for separation of plan t debris and 
soil from pasture samples examined for spittlebug eggs. A pa~ 
ture sample included the grass plan ts clipped toca. 8 c m 
height from the soil , the associated plant debris and soi l up 
to 2 . 5 cm depth from a des i gna t ed a r ea of ~he sample. TPe sam 
ple was then washed through a series of sieves and dried (NI= 
LAKHE et alii, 1984 ) . Basically, the seeó blower consis t s of 
a motor to blo w air , a regulator to control the air velocity, 
anda cylinder with removable scr een lids on both e nds. A seed 
sample to c l ean is placed in the bottom chamber of the cylin
der . The air flow blows the trash fro m the sample upwards where 
it is collected in the top chamber o f the cyl i nder . After se
vera! tr i al and e rrors, we achieved the appropriate air velo
city that allowed us to collect the majority of plant debris 
(>99 %) from the washed dri ed pas ture sample in the top cham-
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ber of the cylinder, whereas the soil and rnost of the spittle 
bug eggs rernained in the bottorn chamber. The rnethodology used 
was as follows: about 7 rnl of the washed dried pasture sarnple 
was placed in the cylinder. The rnachine was run for 17 seccnds 
at the air ve locity setting of 10. Heavier soil particles (wi 
thout plant debris) that rernained in the bottom charnber were 
removed and designated as the "first soil". The plant dehris 
and the lighter soild particles collected in the top chamber 
are transferred to the bottom charnber. The machine was run a 
gain for 10 seconds at the air velocity setting of 9. The soil 
that remained in the bottorn chamber is designated as the " se
cond soil". The rnajority of plant debris ( >99 %lnow appears in_ 
the top charnper. The plant debris was discarded a nd the first 
and second soil is examined for eggs by spreading it in small 
quantities on black paper. 

To verify the usefulness of the seed blower, 3 tests we 
re conducted us ing 12 sarnpl es each . ln Tests 1 and 2 , a sarn
ple consisted of 20 rnl of washed dried pasture o f B. dteumben~ . 
The sarnpl e wa s passed through the seed blower a s described 
above and eggs i n the first and the second soil and the plant 
debris were counted. The quan tity of soil and plant debris 
was a lso rneasured. Test 3 was essentially t he s arne as Tes t s 
1 and 2, except that spittlebug e ggs present naturally in the 
soil were removed and 18 spittlebug egg s were added to each 
of the 24 ml sarnples. After passing through the seed blowe r, 
eggs from the soil were counte d, and the number of eggs in the 
plant debris were obtained by s ubtracting the numbe r i n the 
soil from 18 -

Location of Spittlebuq Eg gs in Pasture 

Test 1 - From the pasture of B. deeumbens , 15 grass c l umps 
of ca . 4 c m radius weré chosen in such a way that no othe r 
g r ass plant was present within a25 cm radius of the clump.At 
each of the 15 l ocat .ions, a clump wa s clipped to a height of 
ca. 8 cm, t hen rernoved with t he soil beneath taken to the 
depth of 2.5 cm. ln a simila r way, the soil and associated 
plant debris (mai nly dried leaves and stems) in radius of 
5- 8 , 9-1 2 , and 13-16cm were removed and held separat;ely. Since 
a grass clump is rarely-a pe:i;f.ect circle , the sampl e designated 
as the "5-8"radius was an approximation. Each of the foµr por
tions collect ed ata l ocation was washed, dried, passed through 
t he seed blower, and the soil, free of the plant debris, was 
exarnined for s pittlebug eggs as described in the previous sec 
tion. -

Test 2 - Grass clumps of ca . 4 cm radius were chosen in 
such a way t hat when the clump was located cent rally, no other 
grass p lant occoure d in a 15 x 15 cm area. The clump and the 
associated soil were remove d a nd held separately; t hen the r e 
maining portion of the 1 5 x 15 cm a r ea was r e moved. The details 
about obtaining sample and egg extraction we r e the s arne as in 
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Test 1. Fif.teen grass clumps were chosen in the pasture with 
abundant plant debris (x dry weight 28 . 3 •4.59g) ; and,another-
15, were selected wi th less quantities of plant debr is . (x of 
4.4 •0.59g) . To obtain the dry weight, plant debris in 15x15 cm 
pasture, excluding the clump, was collected from closely
located grass clump similar to those used in the test. 

TABLE f. The results of the use of a seed blower to separate plant debris 
and soil from pasture samples to facilitate examination for 
spi ttl ebug eggs1. 

Quant1ty 1n m1+SE afte c ~assing No . of s p i.t tleb11g eggs+SE 
through seed blowe r 2 

Test ~·1 rs t ::>econd PTant F trs t :,.-ca no PJan t 

soil soil debris SO L 1 soil debr i s 

1 12. 7+0.12 2.2+0. 30 5.1+0. 26 0 .66 +0 . 28 2 . CJ8+0 . l.8 I0.1 6+0 .11 
- - - -

2 12.7+0.20 2.4+0. 17 4.9+0.21 0 .4 2+0.19 2 . 83+0. 46 IO 
- - -

3 14 . 9+0.35 4.4+0.25 4. 7+0. 13 4 .'67+0. 91 11. 42+1 . 05 1. 92+0 . 34 
- - - - - -

1Soil from pastures of B. dec:umbens t o a de pth of 2 . 5 cm, and the above 
ground portions of g rass planes clippe d at ca. 8 cm height we r e washed 
through a serie s of s ieve s a nd dried. In Tests 1 and 2 , 20 ml and in Test 
3, 24 ml of the washed drie d so il was used. In Test s 1 a nd 2 , eggs occu
ring naturally in the soil were counted; whe reas, in Tes t 3, eggs pre sent 
naturally we re removed and 18 eggs / sample we r e added . f o r ea ch test 12 
samples were used. 

2About 7 ml of the soil was placed in bottom chambe r o f the c ylinder of 
the seed blower. After the first run of the machine , the soil that r e
mained in the bottom chamber was called "First soil", and after the se
cond run this was called "Second soil" . Plant debris was collectedin the 
top chamber. For details see the text. 

SUBSAMPLING TO ESTIMATE EGG NUMBERS 

2 
For each of the 5 tests, the samples totalled 0.675m of 

B . decumben s pasture . The details about obtaining and proces
sing of the samples were given in the first section . We chose 
0.675m2 of the pasture on the assumption that at least 30 sam 
ples of 15 x 15 cm would be required for a reasonable estima= 
te of spittlebug egg densities. The volume of the washed dried 
soil varied considerably among the tests (Table 2). No seed 
b l o wer was use d to remove plant debris from the soil. For Test 
2, a pas t u r e fro m Dour ados was used ; whe r e a s , f or the renaining 
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TABLE 2 - Subsampling to esti mate t he numbe r of spittl ebug eggs in the en t ire sample of the washed dried soi ' from pastur ts o f - •>a 

ohia,•i.a decumbens , when the soil contained l ow (44/m' of the pasture), medi um (356/m" ), or high (844/m' ) eg,; den;i t ie s . - !? 
i::-

Quant i ty % of t h c t ota 1 NO. OF EGGS ADDED 1'0 THE SOIL lN THE llNTlRE SAMPLE APTER REMOV,\L OF TllF NATUP.AI.LY oCCl'Y.JNf: E1;t;s f 
o f the soil examíned õ 
ll.1ashed in )O subsam- JO 240 570 ~ 

Repeti- dried pies . ln par e~ 
tion soU in thesis mi o f OJ 

entire soi l used/sub-
Expec ted Obst") r vcd Confidence Expec ted Observcd Con f idcncc Expected Obse rv cd Conf idence f no . of n o . of in te rval no. of no . of lnter val no . of no . of i n tc rva l 

sample sample 
e gg/sub- egg/sub- of 99 7. 3 cgg(s) / egg/sub- of 997. egg / sub- egg /sub- of 99% (mi)1 

,.., 
sample samp te subsam sample sampl e samp1 e 

+SE2 pJe +SE +SE 
!w 

TEST 1: 
1-;::;-

1 1072 9.0 (3 . 2) 0.09 0 . 37 10 . 11 0 .06- 0 .68 o. 72 0 . 70 -'0 .1 7 O. 23-1. 17 1. 79 1. 13 éO. 15 o. 72-1 .53 ,~ 2 0 . 30 ·0 . 10 0.03- 0 . 57 0 . 67'0 . 11, 0. 28-1 . Oó 1. 13 ~0 . 2 1 0 . 55-1. 71 
J 0 . 37 ' 0 . 11 0.06-0.68 0 . 87±0. 15 0 . 46-1. 28 0.8) •0. 18 0 . 33- 1. 33 

TEST 2 : 

1 3033 9 . 9 ( 10.0) o. 10 0 . 27 ' 0 . l 1 -0 . 02-0.56 o. 79 0 .37!0 . 10 0 . 09-0 . 65 1.8 7 1. 07>0 .17 0 . 60-1. 54 
2 0 . 23 z0 . 09 -0 . 02-0.48 0 . 53!0 .13 o. 16- 0 . 90 1. 00=0 .16 0 . 56- 1.44 
2 0 . 03 >0 . 03 -0.06-0. 12 0 .50W . 13 o. 13- 0 . 87 0 . 90±0 . 16 0 .4 5-1 . 35 

TEST 3 : 

1 600 20 . 0 (4 . 0) 0 . 20 0 .47 .!O . 10 0 .18-0. 76 1 . 60 1 . 27 •o. 15 0 .85- 1. 69 3 .80 2 . 53·0 . 35 1. 57- 3.49 
2 0 .47 :'.0 . 13 0 .1 0-0 . 84 1. 67 ' º· 18 1. 19- 2 . 15 3 . 60! 0 . 30 2 . 77-4 . 4 J 
3 0 . 33 W . 11 0 . 02-0.64 1.00!0.15 0 . 58-1 , 1, 2 2. 87 :'.0 .30 2 .04-3 . 70 
4 0 . 60 00 . 16 0 .17-1 . 03 1. 37 10 .1 9 0 .85-1.89 3 . 27 10. 45 2 .02 - 4.52 
5 o. 60±0 . 13 0 . 23- 0 . 97 1.4J jQ, 29 0.63- 2 . 23 3 .60 D.~ 2 2 . 44 - 4 . 76 
6 0 . 4310 . 10 o. 14- 0 . 72 1. 00.tO. 22 0 . 39-1 . 6 1 J . 1 o •o. n :' 1. 4 - .. , . 06 

1 
~ 
J_ 
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C0NTI NUATION 0F THE TABLE 2 : 

TEST 4 : 

1 600 20 . 0 (4.0) 0.20 0 . 17i0 . 07 -0.02-0.36 1.60 0 . 67l0 .1 4 0 .29-1.05 3.80 2 . 73i0.28 1.95-3.51 
2 0.17 ±0 .08 -0.06-0.40 1.10±0 . 26 0.37-1.83 2 .43 +0 . 37 1.42- 3 . 44 
3 0.13! 0.06 -0 . 04-0 . 30 1.00±0.21 0.4 1-1. 59 2 . 50t0.35 1. 51, - 3.46 
4 0.1 7±0 . 07 -0.02-0.36 0.63.t0. 12 0.29- 0.97 1.87 •0 . 24 1. 21 - 2 . 53 
5 o. 10:!:0.06 -0,05-0.25 1.23!0 . 17 o. 76- 1. 70 2 .27 .!0,37 1. 24- 3 .30 
6 o. 20~0 .09 -0. 04-0.44 1. 03±0.22 0 .43-1.63 2 . 63!0 . 25 1. 95-3.31 

TEST 5 : 

1 800 20.0 (5 .3) 0.20 o. 10.! 0,06 - 0.05-0.25 1.60 o. 63!.0, 13 0.27- 0 . 09 3.80 1.80 10 . 24 1.14- 2 . 46 
l 0 .1 7±0. 07 - 0 .02-0.36 o. 70±0 .1 5 0 . 28-1.1 2 2 . 13"'"0. 35 1.17-3.09 
3 0 . 13±0 . 06 -0 .04-0.30 0.50 •0 . 13 0 .1 5-0 .85 1.53~0 . 24 0 . 87- 2 . 19 
4 0 . 17±0 .07 -0.02-0.36 0.80.'.0. 17 0.33-1. 27 1.90 1 0.23 1 27- 2 .52 
5 0 . 23:!0 .08 -0.01-0.45 0.8010. 22 0. 21 - 1.39 1.77 (0.27 1. 03- 2 .51 
6 0. 17±0.07 -0.02-0. 36 1. 1010 . 19 0.57-1.63 2 . 10:!.0 . 30 1. 28- 2. 92 

1
va tues ar e the actua l quant ities of the soiJ lcft after 0.675m2 o f the pasture was washe d th rough a serit?s of sieves. Quan titic.•s 
in tests 3-5 we re rounded. 

2
After the eggs in J0 subsamples we re countcd, th e soil and eggs from subsamples were added t o th c or i g l.nal samp l c . l'hc soi.l 
throughly mixed and then next batch of subsamples w.:ls drawn. ln t e s t 1, instcad of 570, 600 eggs wer~ use.d. 

Wil ~ 

3subsampU ng wa s cons idered ef f ect i v e in estima t ing no. of eggs in the s amp l e , on ly in t hose ca ses whc• rl) the con ri de nc e 
i nclud ed the respect ive expected no . of egg(s) . 
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tcsts pas t ur es near Campo Grande were use d. Spittlebug eggs 
prese nt naturally i n the washed dried soil we re removed by e 
xami ning t he soil in small quantities on black paper . Then 30 
spittle bug eggs (1 /225 cm2 of the pasture) were thoroughly m~ 
xe d in the soi l of each test . For Test 1, 30 subsamples of 
3 . 2ml o f the soil we re drawn at random and were examined for 
the eggs . Afterwards , the soi l and eggs from the subsamples 
were added to the original sample, the soil mixed thorough l ½ 
and the ne xt batch of the subsamples was drawn. Similarly, sub 
sampling was done at egg densities of 240 (356/m2 ) and 570 
(84 4 /m2 ). The number of repetitions of the 30 subsamples,quan 
ti ty of soil per subsample and percent of the total soil exa= 
mined in the subsamples for e ach test are give n in Table 2. 
To determine the effectiveness of subsampling in the estima
t i on of the number of eggs i n the sample , the 99% confidence 
int e rval was calculated (subsample x ± t at 0.01 probability 
X SE ). Subsampling was considered effective only in those ca
s e s when the interval included the respective expected number 
of eggs . 

The work reported here was conducted during June- October 
1983 . Th e predominant spittlebug species in the sampling area 
were Zul ia ent r e riana (Berg . ) and Deoi s f lavopia ta S tal . 

RESULT S ANO OISCUSSION 

SEEO BLOWER ANO EGG EXTRACTION 

The quantity of soil remaining in the bottom chamber of 
the cyl i nder of the seed blower after the fir st and s econd 
r uns of the machine , the quantity of plant debr i s separated 
from the soil a nd the respective number of eggs in each part 
o f the sample are given in Table 1 . Overall, 23 . 8% of al l the 
eggs appeared in t he "first soil '', 67 . 6% in the "second soil" 
and 8 . 6% in the p lant debris. In Tests 1 and 2 , the plant de 
bris was exami ne d for e ggs; however, we did not examine the 
eggs themselves . It is likely tha t these eggs were excessive
ly l i ght . Thus, even after dis regarding the plant debri s , one 
might still expect to recover > 90% of spittlebug eggs in a 
sample by examination of soil alone. This egg extraction eff i 
c i ency i s comparable to t he 93% obtained by NILAKHE' e t alii -
(1984). By d isr egarding plant debris, the volume of t he s am
p le to be examined was reduced by one-fourth. Furthemore, the 
time spent in e xamination of the soil was reduced by about - o
ne- half in comparison to soi l containing plant debris (asam
ple not subj ected to the seed b lowe r). For example, it took 
an average of 30. min . to examine 20 - ml soil for eggs , whereas 
when passed t h rough the seed b l ower , the examination took an 
average of 15 min . ,and was a lso less tiring to the v i sion. 
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To verify the fate of l ight eggs, 20 hat:ched spittlebug 
eggs we r e placed in 20 ml of the washed dried egg- free soil , 
and s ubj e cted to the seed blowe r . This was done twice, and in 
both cases all of these eggs appeared in the uppe r chamber of 
~he cylinde r along with the plant de bris . 

The seed blower could be used t o improve the search effi 
cie ncy and to r educe the search t ime i n egg e xtrac tion by the 
"flotation method '' (KING, 1975 ) . The was hed dried soil sample 
could be subjected t o the seed blower , then the soil exclu
ding plant debris could be sear ched f or eg~s by the flo t ati on 
technique . In absence of plant debris , t he ser9 ch for e ggs 
would be much easier . The used of s e ed blower in extractionof 
other inser ~ eggs from soil should be investigated . 

LO CA TION OF SPITTLEBUG EGGS IN PAS TURE 

Test 1 - The mean number of eggs i~ the grass clump of 
ca . 4 cm radius was 4.3 6• 1 . 76 , in the adjacent area within 
the 5- 8 cm radius 1.18 +0 . 54, in the 9-12 cm radius 1 . 0±0 . 36 ; 
and 0 . 64±0 . 31 in the radius of 13-16 cm . Th e grass clump con
tained significantly greater number of eggs than the 3 surroun 
ding areas (P < 0.05) . No significant diff e r ence s for eggs wi 
thin t he 3 areas were found (P > O. OS ). 

Test 2 - In samples with more plant debris., a greater num 
ber of eggs was found in the 1 5 x 15 c·m area excluding the grass 
clump (4 .5 ±1.53) than in the clump itself (4 . 0 - 1 . 02 ) (P <0 . 05); 
whereas, in samples with less plant debri,,° , a gr-eater numb8r of 
eggs was f ound in the grass clump (4 . 71 ±2 . 03) .thap in t he re
maining area of the 15 x 15cm (3 .43 1 1.92) (P < O.OS). 

In B. decumbens pastures , it i s quite r a r e to f ind t he 
grass c lumps separ ated from one another by a distance of 25cm 
as in Test 1. In Test 2, grass clumps were separated from one 
another by 4 to 6 cm - a s i tuation quite common in the pastu
re . These two tests we re conducted during August a nd Septem
ber. It is likely that occasional f looding âue to e xcessive 
rain may have displaced the eggs somewhat. Neve rthele ss, the 
data indicated t hat the proportio n of eggs l àid in grass clL11Tps 
a nd in areas between the clumps was influence d by the quanti 
ty of plant de bris. 

The nymphs eclosing from those eggs placed in the clump 
would probably r eadily f ind the preferred newly sprouted tillers 
élnd v.Dul d not be much exposed to the sun . The nymph s hatching from 
the eggs placed betwee n the clumps ~ould h 9ve t o move t owarJ 
the clumps , and thus would be e xposed l onger to the sun r a ys 
and probably, also, to preda tors . Whe n fir~ is used for c on
trol of spittlebugs (MARTIN , 1983), eggs p r esent betwe en the 
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clumps are prob,,bly more likely to be destroyed by l:urninJ than 
those within clumps . 

Subsampling to Estimate Egg Numbers 

1:nitiall y , we u s e d ca. 10% or the total was:1ed dried soil 
of thc sample for 30 subsamples (Tests 1 and 2). At low egg 
dens ity (44 / m2

), the subsample mean was higher than the res
pective e xpected mean in 5 of 6 cases, but in all thecases the 
conf idence interval inc luded the respective e xpected me an. At 
mcdium egg density ( 356/m2

). the subsample mean exceede the 
e x?ect e d mean i n 1 of the 6 cases (Teste 1, Repetition 3 ) and 
the interva l included the expecte d mean in 5 of 6 c a ses. Ho
weve r , at high egg dens ity (844/m 2

), the subsample mean was 
consistently lower than the expected mean and the confidence 
interval never included the expected rnean. Thus, based on the 
se two tests , subsarnpling using 10% of the sarnple soil was 
cons idere d adequate in estirnating eggs in the sample at low 
and medium egg densities but at high. Therefore, we later in
creased the quantity of the soil used in subsampling 20% 
(Tests 3- 5 ). At the low egg density, the interva~s included 
the expected mean in all 18 instances; in 9 of the 18 instan
ces a t mediurn e gg density; and, in 4 of 18 instances at the 
high egg den sity . Thus, by increasing the quantity of the 
soil used i n subsampling from 10 to 20 %, the instances of 
successful l y estimating sarnple popula~ion a t low egg density 
r emained the sarne, at rnedium egg density the successful i n s 
tances were r educed , a nd at high densities a slight irnprove
ment was obtained . Bett e r results could probably be obtained 
by inc reasing the number of subsarnples and/or increasing the 
quantity of soil used in subsamples. 

The data presented here indicated that 30 subsamples com 
pr i sing 10 % of the total washed dried soil might adequately 
estimate the number of spittlebug eggs in the entire sample 
o nly at egg d e nsi t ies of < 356/m2 of the pasture. [It is assu 
med that t he "washe d dried soil" would be based on at least30 
samples of 15 x 15 cm pasture. More accurate sample n\Ili:Jersfor 
c e rtain degrees of precision are given elsewhere (NILAKRE e t 
alii , 1984 . ] However, in Mato Grosso do Sul and in sorne other 
states, higher spittlebug egg densities do occur (NILAKHE e t 
aiii , 1 984) . Therefore , the present scheme could be u sed in 
classifying spittl ebug e gg densities in categories s uch a low, 
medium or high, either in different parts wi thin a farm or 
be t ween differ e n t farms , but is not r ecommended for accurate 
egg es t ima t i ons . 
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AB STRA CT 

Examination of pasture samples for spitt lebug egg s is 
very time consuming e specially when the washed dried samples 
contain large amounts of plant d e bris . A seed blower was used 
successfully to separate the plant debr is and the soil . Coun
ting eggs from the soil alone accounted for > 90 % ofthe eggs 
in the samples, and the egg search time was reduced by about 
one- half. 

In pastures of Br achia r ia decumb e ns Stapf , half 
spittlebug eggs were located in the grass clumps and 
half between the clump s . The number of eggs located 
the clumps tended to increase with increased amounts 
debris. 

of the 
the other 
between 
o f plant 

Examination of 30 subsamples, comprising 10% of the volu 
me of t he entire sample, was effecti ve in est i mat ing numberof 
spittlebug eggs in the sample only a t egg densities ~ 356/m2 
of the pasture. The subsampling could be used for classifying 
egg densities in ca t egories such as low, medium or high. 
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