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Met hyl bromde (MB), used as fumigant in soil, wll be
phased out on the year 2010, because the effect of their
em ssions on the ozone |ayer depletion. Only sone critica
uses will remain allowed. In the neanwhile a limtation in
the consunption of this fumgant is regulated. In any case
it is crucial to inprove the techniques to reduce the
em ssions affecting the ozone hol e.

We have studied the inprovenent of application technique by
using Hytibar (HT) from Hyplast (Belgium, which is
considered a Very Inpernmeable Film (VIF) for MB, as cover
sheet, and the conbination with soil Solarization, in order
to reduce the emssions to the atnosphere during
application, The possibility of creating negative side
effects, like increnent of residues in soil, have also been
taken into account.

These techniques were conpared in a research experinent,
conducted in a pepper greenhouse, which soil was naturally
infested by Phytophthora capsici from previous crops. The
studied treatnents were (1) Non Disinfested Control, (2) M
standard dose (60 g/nf) Low Density Polyethylene (PE) cover
sheet, (3) Half dosage (30 g/nf) PE cover sheet, (4) M3 Half
dosage (30 g/nf) HT cover sheet, (5) Solarization with PE
cover sheet, and (6) Solarization conmbined with MB 1/4
dosage (15 g/nf) with PE cover sheet. Application of MB was
made by hand, using hot technique.

The effect on inoculum destruction assessment was done by
using dry soil containing chlam dospores of Fusari um
oxysporum f. sp. di anthi, and pepper root pieces infested
by P. capsici, A so gas concentration along disinfestation,
bi omass producti on, bromne residues and vyield were
noni t or ed.

Treatments (2) and (4) were the best in controling
F. o. di ant hi (Table 1), with statistical signi ficant
differences fromall other treatnments at 40 cm depth. Wth
respect to efficacy against P.capsici inoculum at 40 cm
depth, the best treatnents are (2) and (4) followed by (3).
The increase of OCxT product (Concentration x Tinme) of
Treatment (4) with respect to Treatnment (3), due to VIF
sheet, can explain (Table 1) the inprovenent of efficacy
with the sane gas dosage.



Sol arization treatnents (5) and (6) does not control
inocula (Table 1) as treatnments (2) and (4) but the effect
(Table 3) of treatnent (6) on foliar surface, plant weight,
di sease index, yield and weeds are simlar to treatnents
(2) and (4).

Foliar surface of plants, as biomass paraneter, points out
(Table 3) treatnents (4) and (2) as the best, the sane
occurs for weight.

Brom ne residues in soil (Table 2) shows a small increnent
for treatnment (4) due to the use of VIF sheet, but this
increase is not significant. Fruit residues remain at the
sane level for treatnents (2), (3) and (4). No negative
side effects are appreci at ed.

The vyield (Table 3) given by treatnent (4) was al nost
identical to treatnent (2), also treatnent (6) was very
interesting. Disease index (Table 4) of treatnments (2), (4)
and (6) were simlar statistically. Al treatnents were
better than control (1). Weds were quite well controlled
by all treatnents as conpared with control

Cenerally all paranmeters studied show a close behavior,
with non significant statistical differences, between
standard application (2), half dosage with VIF sheet (4)
and the treatnent 1/4 dose + Solarization (6). Treatnent
(3) stays in an internediate place between the best
treatments and the Control. Solarization failed in part
because the application was late (Septenber) and the
exposure to sun radiation was short (4 weeks).

Em ssion, calculated by using the nmass bal ance approach, is
reduced from 72% of bromine applied in standard treatnent
(2) down to 20 % for treatnment (4) and 18 % for treatnent
(6). This signify a reduction of nore than 70% on
treatments (4) and (6) with regard to treatnment (2) wth
simlar results.

These techniques allow an inportant reduction of dosages up
to 1/2 if VIF sheet is used and 1/4 if conbined wth
sol ari zati on.

Future trends should lie in extending the technique to
ot her crops and inproving gas distribution when using | ower
dosage, study of em ssions through the edges and nechani cal
appl i cation.



Table 1. Methil bromide concentration (g/n?) per Tine (Hr)
product (CxT) and surviving F. o. dianthi and P. Capsici
i nocul a per cent at 40 cm depth under soil surface.

Tr eat ment CxT F. o. di ant hi P. capsici

(1) Contro

(2) 60 PE 2015 b 99.6 a 54.1 a
(3) 30 PE 1309 ab 99.5 b 32.1 abc
(4) 30 HT 1742 ab 99.7 a 55.4 ab
(5) Sol arization 95.6 b 1.8 ¢
(6) 15 PEtSolariz. 1002 a 96.2 b 10.7 ¢
Table 2. Bromine (Br- ppm residues from soil after
di sinfestation

Tr eat ment Depth 0-20 cm Depth 20-40 cm

(2) 60 PE 37 25

(3) 30 PE 35 42

(4) 30 HT 43 47

(6) 15 PEt+Sol ari zation 25 21

Table 3. Average of foliar surface (cnf/plant), weight
(g/plant) and yield (g/plant), per treatnent.

Tr eat ment Fol . Surface P. Wi ght Yield
(1) Control 738.7 a 41.7 a 725 a
(2) 60 PE 1706.1 «cd 92.7 bc 1318 b
(3) 30 PE 1407.5 bcd 78.2 b 1156 b
(4) 30 HT 1905.0 d 115.2 ¢ 1320 b
(5) Sol arization 1055.6 ab 42.5 a 739 a
(6) 15 PE+Sol ari . 1358.2 bc 76.7 b 1235 a

Table 4. Average disease index (nunmber of dead plants per
cent), Fruit residues (Br- ppn), and weeds/nf per treatnent.

Tr eat ment D sease | ndex Resi dues Weeds
(1) Control 33.2 a 2.6 a 3.9
(2) 60 PE 1.2 ¢ 14.4 b 1.0
(3) 30 PE 16.0 b 14.1 b 0.3
(4) 30 HT 3.8 bc 15.1 b 0.2
(5) Sol arization 12.3 b 3.2 a 0.8
(6) 15 PEt+Sol ari z. 5.3 bc 6.4 a 0.1

Figures affected by the sane letter are not significant
di fferents p=0. 05.



Key Points

1. The use of Very Inperneable Film (VIF)reduces the escape
of MB through the fum gation sheet.

2. Solarization (Solar heating of soil) increases soil
tenperature, and than MB is active at | ower dosage.

3. Dosage reduction inplies greater emssion reduction
when soil residues are simlar

| npl i cations

1. Horticultural intensive crops |ike Peper, Tomato or
Strawberry in Spain are in part dependent of soi
di si nfestation.

2. Em ssion reduction would | ower the atnospheric inpact of
VB

3. Lower dosage allow the use of MB by growers, even though
production has to be reduced by regul ati on.



