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SUMMARY

The incorporation of systemic insecticides in seed<oatings is a combined operation (sowing
and treatment) which allows to reduce the dose applied per ha and/or increases efficiency time.
Carbofuran incorporated in corn coated-seeds, atthe rate 013 mg active ingredient /seed (about
300 g a.i. /ha), reduced marlledly the number of wireworms attacks. Incorporation in field baan
coated seeds of carboluran at the rate of 3 mg a.i. /seed reduces up to 980

;' stem nematode
populations in plants 4 months alter sowing. As might be expected for a systemic pesticide
incorporated to the soil, carbofuran has no effect against pollinators and pes1's predators or
parasites. The controlled-release effect 01 ail these formulations has baen characterized using
radioisotopic techniques. ln a laboratory test, carbofuran appeared to be released up to 3 times
more slowly from coatings than when formulated as commercial microgranules.

RESUME

Enrobaoe ~ semences R.llcarbofuran.a.Y.§.l;.lUlJ!formulation ~

L'incorporation d'insecticides systémiques dans les enrobages de semences es1une opération
combinée (semis et traitement) qui permet la réduction de la dose appliquée à l'hectare et qui peut
augmenter la persistance d'action du pesticide. Le carbofuran incorporé aux enrobages de
semences de maïs à la dose de 3 mg/ semence (soit 300 9 m.a./ha) a réduit très fortement les
attaques de taupins. De même, l'application de 3 mg de carbofuran par semence de féverole a
diminué de 98% les populations de nématodes des tiges trouvés dans les plantes 4 mois après le
semis. Incorporé au sol, le carbofuran, qui est un insecticide-nématicide systémique, n'a pas
d'elfet négat~ sur les auxilliares et les pollinisateurs. L'effet de libération lente a été caractérisé en
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Table 1 Composition 01 aud dressing with controlled reluse formulations (3 mg
carboluranlseed). The lotal amounl 01 coating mate rial added to the field bean and œrn suds
corresponds to 3~.4 of their own weighl
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coatings according 10volumes 01water eluated in a s1andard washing tesl
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22. STANDARD WASHING TEST

To evaluats Ihe release performance of the seed coalings. a slandard washing tast was used
(SCHIFFERS. 1986). This invotvod placing 5 soods on a sand bec! of 100 g in a Büchner funne! (7.5
an diameler x 7 an). IIIlaining 25 or 30 ml of dislillalod waler in Ihe funnel for 24 hours and Ihen
draining off. The elualed volume was nolod and 1 ml of the çlua:e was then mixed with 10 ml of a
scintillalion mix1ure (lUMAGEl-lUMAC) 10msasure the radioaClivity by counting. AI the end of the
test. radioactiv~y remaining in the sseds and ths sand was measured.

To compare contrclled release of se8d coalinl/S with a commercial granular formulalion of
carbofuran (CURATER 5 G ~). Ihe slandard washing lesl was also used with a weighl of
microgranules conlaining Ihe same amount of chemical than Ihe 5 coaled seeds, The amcunl of
carbofuran re:eased from microgranules was also enraCled from elualod waler and measured by
go:s chtcrnatoçr aphy. Some samples of Ihe radioactive eluale were also analyzed by gas
chrornatoçraphy 10 identify radioaClivily as carbofuran.

2.3. F!ELD EXPERIMENTS

2.3.1. Portecllon Igllnst field bun aphlds and n.mltod •• CDI1ylenchus
dlpucD

The sxpsrirnent was of randomised blor.k design. consisling of 4 Irealments (unlreated ônd 3
formulations: Cl. UF. SX) and 4 blocks. A plot had fitly 1.5 m rows 0.25 m apart. Field bsan seeds
were sown on 3 May in each row 10obtain a sowing density of 40 seeds pe' square meter. Each plot
was divided: 25 rows were set aside for yield estimation and in Ihe ether 25 rows field bean plants
were sampled for nematode extraclions. At the last da:e. w::hering of field bsan plants slopped
multiplication of stem nemalodes.

For nematode extraClion. stem bases of 10 field baan plants collected at random were cleaned.
cho~ vp, weighed and extraC1edby Ihe mixIH-centri1ugal-flotation lechnique already describ6d
(COOLEN tl.al ..1984) and adapled 10our Iaboralory conditions (SCHIFFERS il.al ..1985).

2.3.2. Port.cllon .gllnst corn wlr.worms (Agrl01u Ip.)

The uperiment was of latin square design. consisling of 4 lreatmenls (Control, Microgranules
and Seed'Coating -Cl, Coating. w~h 3 and 6 mg carbofuran Iseed) and 4 blocks. A plot has six 2.5
m rows 0.80 m apart. Microgranules (CURATER 5 G ~) were appIied ovsr Ihe seed furrows (GOO 9
carbofuran /ha).

3. B.f.S1l1..I5 Ab1l Pl SCUSSIQ"J

#1Previous studies (SCHIFFERS il .al..l 986) showed that the roliing technique is able to
distribUle on an average the desired dose of carbofuran on the seods with a variaion from seed to
anelher that depends on the amounl of coating rnatarials on seed (iinsar correlation coefficients:
.0.85 and .O.~ tor Cl and UF lormulations). CarboIL:ran degradation in coating materials does not
occur before al least 12 months.

#1The rslease performance of the seed coatings was studied using a lab test. Hesults of the
washing test are expressed in percent of the total weighl of carbofuran released !rom seed
coalings atlhe end of lhe washinglssl and given in Figure 1.

Ths rsleass performance of coatings and microgranules can be compared using the
percontage of Ihe total amounl remaining in formulations when microgranules are used up (A°;').
and volumes of water needed 10reloase 50. 75 and ~5"l1.of carbofuran. A release·ralÎO (Rr) can be
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established as • Rr - CXlatingsVgS' microgranulesVgS • (Table II).

Table n - Percent of the total amount of carboluran remaining in eoatinçs when comrnarcial
mic:rogranules are used up (A".4)and releas~a1io values (Rr).

Volumes of water needed to release

Formulations A% ~1. 75% 95% Rr
01 the total amount of carboluran

Microgranules (Curater 5 G) 0"1. 9Om1 120ml 18Om1 1.0
Cl CXlating 26% 12Sml 200ml 275ml 1.5
UF CXlating 22"/. 120ml 210ml S40ml 3.0
SX CXlating 23% 12Sml 175ml 300ml 1.7

The resuhs Irom this type of evaluation indicate that seed dressing formulations appear to
offer a higher retention of active agentthan commercial microgranules of carboluran. Best al them
is the UF CXlating which has an 'A%' equal to 22% and a 'Ar' 3 times greater than the one 01
microgranules. No sign~icant level 01 radioactivity was found in sand and seeds.

# ln lield experisments. the nematodes inlestmion 01 lield bean plants after dillerent periods 01
groWlh is measured: effeés 52. 75. 97 and 117 days after sowing 01 Cl. UF and SX lormulations
(with 3 mg carboluranlseed) on the nurnbsr 01 stem nematodes per 9 01 field bean plant tissue are
shown in Table VI. The efficacy 01 each nematicide lormulation is indicated by CXlmparing
percentage 01 infestation control (C%) at the last extraction date. This is expressed by ·C"I. _ 100 -
(X/Y.100r. with ·X· as the number 01 p diosaci lound i;l treated plants at the last extraction date
and "Y" as the number 01 nematodes !ound in the unlreated plants at this date (Table III).

Table Ill - Elfects 01 various seed CXlating formulations (3 mg carboluranlseed) on number 01
stem nematodes recovered lrom yield bsan plants al different times after sowing.

Average number of P diosacj.tg stem tissue

Formulations 52 7S 97 117 C%
days aller 5O'NÏng

Untrsated 3.6 = 1.5 11.1 : 1.B 59.6: 3B.4 266.9 ± 59.3 0
Clcoating 0.4 = 0.3 1.6:0.7 4.6 ± 2.0 19.9= B.7 92.5
UF coating 0.1=0.1 0.4:1 0.3 2.4:1 1.6 11.2:1 6.0 95.B
SX CXlating 0.5:t 0.5 1,1 :10.6 22.5:1 3.4 42,' = 16.4 84.3

The highest numbsr 01 stem nematodes was lound lrom th" lirst observation in untreated
plants and quickly increassd. A good control was achieved during the lirst 3 months with ail
formulations 01 carboluran. At the last observation (117 days alter sowing) the SX lormulation
allowed some nematode penetration.

Ha~ plots were harve.sted on 10 Sept.m~r (130 days alter sowin;;). Field bean grains were
dun.d and air dried belorll ~ing weighed. Carboluran marXedly impr:.wed yillld (P<O.001). the
~ousand grain weight (TGW) and th. protein CXlntent who were siç:-ülicantly greater than in
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unlrnled plolS (Table IV). AIl values given in Table IV are signHicanlly ditfefenl (p<O.05).

Table IV . Influence 01 diHerenllormulalions 01 carboluran on Ihe yield, Ihe tbousand grain

weighl (TGW) and the prolein conlenl 01 a lield bun crop (ev. Exelle)

YI8Id
(g 1 m2)

T&N
(g)

Prolein content
(.~)

Formulalions
(Averages 01 4 repelhions)

Un\reated
Cl coaling
UF coating
SX coaling

402.8 a
604.7 b
636.4 b
563.9 b

320.7 a
397.5 b
412.9 b
387.0 b

24.2 a
'25.7 b
26.1 b
'25.7 b

a and b : dilribu:ion 01 means lollowing IhQ NEWMAN and KEUlS me!hod lor cr • 0.05%.

# The coating etlicacy has bae;"! also evaluated againsl corn wireworms anacks (Table V).

Aher elC1rac\ion, resiclues 01 carboluran in Ilour 01 harvasted grain:; were -:lelermined by a
gas·liquicl chromalographie melhod (SCHIFFERS il â1.,'985). Residues anained O." ppm or 0.38
ppm lor plants trealed .••tilh a dasscal (Cl) or a urea·lormaldehyde (UF) ~ormulalion, respec\ively.

Table V . Influence 01 differenl carboluran trsatmeras on Ihe number 01 corn planls aner
anacks by wireworms anc on the yield.

Treatmants
Numbar al plants

'6 104
days afler sowing

(average 01 4 repelitions)

YIllId
(starch in

g/m2)

Unlrnled
Microgranules
Cl coaling(3 mg/seed)
Cl coaling(6 mg/ seed)

7.7 a
11.1 b
10.7 b
11.4 b

4.2 a
6.3 c
6.7 c
6.8 c

920 a
'587 c
'626 c
173' c

a and b : ditribution 01 me ans lollowing IhQ NEWMAN and KEUlS melhod lor

cr • 0.05·~; c: lor C • O.O'·~.
!

The number 01 planls surviving wireworms damo:ge are similar lor ail tr e atmants and
signHicanlly grealer Ihan Ihe control. No ditlerence belween a haH-<lose 01 carboluran and othars
traatrnents.

!

(. CO!\].USIO'\'S

The controlled-tslease pertormancs 01 coaling and microgranules lormulalion~ has been
charac\eriz.d using radioisolOpe lechnique. ln a laboralory lesl, carboluran .appeared 10 be
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released up to 3 times more slowly Irom coatings than when lormulated as commercial
microgranules. ln anothar axperimant with 14C<:arboluran (SCHIFFERS ti AI.,1987), it appeared
that accumulation 01carboluran and its metabolitas oc:curs in oldest parts 01 plants and carboluran
raleasa Irom S8ad coatings provides a higher proportion 01 chemical in plant tissues that giva6 to
the active agant a longer time 01efficacy.

Carboluran reduces markadly tha number 01 stem nematodes lound in lield bean plants 4
months al1ar sowing. 3 mg 01 carboluran per seed correspond to 0.9-1.2 kg a.i./ha according to
sowing density. The long persistence 01nematicide activity lor such a quantity 01 a.i. is obtained by
the slow relaase of carboluran Irom seed coatings as characterized in a standard washing test.
Seed drassing with the UF lormulation provides the best protection against p diosacj (95.8% 01
control 4 months aller sowing) and the oost yield (+58%). SX lormulation has a shorter activity than
the others, but the infestation is nevertheless prevented during sensitive blossoming period (until
15 July). Therefore, yields 01 SX lormulation are not significantiy smaller than lor the other
treatments. Rasidues of carboluran at harvest wera aJways lound below the authorized level (0.50
ppm), but the difference 01residues levels between the ·Cl· and the ·UF" lormulation iIIustrates the
risk 01over prolonging the relaase period.

Carboluran applied to corn saads at the rata of 3 mg a.i.lseed, or about 300 9 a.iJha, has a
similar efficacy than coatings or microgranules at 600 9 carboluranlha, tha! allows a chemical
redudion 0150%. .

Seed coating can also be used lor microorganism incorporation to the soil, and some of them
-such as Rhizobium· can be associated with carboluran (SCHIFFERS !lAI., 1982).
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