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" UNIDO Contract Ne. 2002/164
Praject No. MP/CRO/01/215
Agresso No. 16000266

CONTRACT
between

THE UNITED NATIONS INDUSTRIA!.. DEVELOPMENT ORGANIZATION
and
TOBACCO INSTITUTE
for the provision af services relafing o the

Phase out of Methyl Bromide in Production of Tobacco Seedlings

CROATIA

This CONTRACT is entered into between the UNITED NATIONS INDUSTRIAL
DEVELOPMENT ORGANIZATION (hereinafter referred to as "UNIDO®), having its
headquarters located ar Wagramer Strasse 5, A-1220 Vienma, Austria, and TOBACCO
INSTITUTE (hereinafter referred to as "the Contractor”), having its principal office located at
Planinska 1, 10000 Zagreb, Croatia.
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Leaf Growing Areas

Hrvatski Duhani d.d. consist of three tabacco production areas
(Kutjevo, Pitomaca, Virovitica).

There are two FCV varieties produced by Croatian Tobaccos - DH17 (858%) and VaD (15%).
In Burley production, there is one variety in use « BH4

1009 of tobacco seedlings are produced by float - tray system.
Both tobacece types are processed in Viravitica.
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PROJECT No. MP/CRO/01/215

~==Phasc out-of Methyl Bromide in Production of Tobaceo Seedlings in the
Republic of Croatia

National expert: Ivan Tur$i¢. PhD. Tobacco Institute Zagreb

Final Report - from 2003 to 2006 (48 months) Contract

In the Republic of Croatia from 1998 ull 2000 UNIDO Demenstration Project No.
MP/CRO/98/058 was conducted. The detailed report was shown on the workshop in
Durdevagc, Croatia, 8-9 May 2001.

The given results point that the best alternative to the use of Methy! Bromide (MeBr)
in tobacco seedling production in Croatia is floating tray system. After the application of the
results given by the UNIDO Demonstration Project (MP/CRO/98/058), the reduction of McBr
usage in tobaceo seedling production has started. Meanwhile, The Ministry of Agriculture of
the Republic of Croatia has decided that MeBr can be used for soil disinfection in seedling
production till December 31, 2005.

The changes of the tobacco growing area, quantity, import, export and value in 10600
US$ are shown in Table 1.

Table 1. Tobacco production in Croatia

Year Area Quantity | Export Value Import Value
ha t t 000s t 000%
2000 5.933 10,948 5.295 10.846 4.890 20.287
2001 5.352 10.406 5.075 8.225 3817 19.112
2002 5.604 13.098 4.413 6.994 4,642 21.884
2003 6.108 12.959 5.306 6.867 4.219 26.403
2004 5,752 12.925 4.399 5.783 4.387 22411
2005 5.463 10.420 6.297 9.318 4,097 18.488
2006 5.047 12.014 5.897 10.116 4,722 16.084

Significant amount of cigarettes (Table 2.} which are important for Croatian economy
(partly exported to the neighboring countries also) are made of the tobacco produced in
northern Croatia,




Table 2. Cigarettes market

Year Production Export Value
t t 0008
2000 13.780 6.115 65.212
2001 [4.690 7.388 80.438
2002 15.110 7.388 90.670
2003 15.491 7.479 109470
T 2004 15374 7.521 1 128.308
2005 14.599 7.254 116.715

Tobacco production is evolved through cooperation with Croatian Tobacco Company
which is result of joining of "Virzinija" Virovitica, "Duhanprodukt” Pitomaca and "Rovita”
Kutjevo and is a part of Tobacco Factory Rovinj. 2653 families are involved in this
production.

Through UNIDO Project Tobacco Institute Zagreb has decreased usage of MeBr in
“[Hrvatski duhani” by 90 % (2003).

The substitution of MeBr with the usage of floating tray system has positive effect on
ozon layer protection, prevention of Br leaching into ground water and increase of yield and
quality of produced tobacco.

The farmers that are cooperating with “Duhan™ Slatina, have reduced use of MeBr for
more than 50 % in the year 2003. The total amount of MeBr used by “Duhan™ Slatina for
production of tobacco seedlings in 2002 was around 5000 kg whereas in the year 2003 it was
2300 kg. According to this reduction less plots were treated with MeBr. This can be seen if
figures from year 2002 and 2003 are compared. In 2003 there were 113100 seedbeds treated
with MeBr whereas in 2003 only 51100 scedbeds. The seedlings were used to plant
approximately 640 ha of tobacco and the total tobacco production in 2002 was 1555 ha while
in 2003 it was 1255. Although total production was smaller in 2003 compared to 2002, the
applied amount of MeBr in 2003 was for production of 31 % of tobacco seedlings whereas in
2002 it was used for production of 91.3 % of tobacco seedlings. In 2003 from 245 cooperating
farmers 16 have produced seedlings only by floating tray system and there were 45 farmers
using only MeBr. In 2002 from 286 cooperating farmers 8 have produced seedlings only by
floating tray system and there were 235 farmers using only MeBr (Table 3., Figure 1.).

Table 3. Decrease of Methyl Bromide (MeBr) usage in "Duhan” Slatina, 2000-2004

‘}T'armers Year
2008 2001 2002 2003
MeBi only 370 282 235 45
- McBrand trays ! 5 43 184
- [Trays only 0 0 8 16
. |Total 371 287 286 245




Tohacco production over the vear
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Tebacco production by types in 1999 - 2005 pericd.

YEAR. | FCV (ha) Fov-(1) BLY (ha) ‘BLY (1)
1989 © 3769 7247 345 720
2000 3904 8811 299 872
2001 3574 7.105 404", 977
2002 3.779 8787 . 461° 1.354
2003 4288 9.118 534 1462
2004 . 1942 2.520 559:: 1248
2005 3777 7290 490 925
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Figure 1. shows decrease of number of seedbeds treated with MeBr and hectarage of
tobacco from seedbeds treated with MeBr while Figure 2. shows changes in amount of MeBr
from 2000t0-2003. The usage of MeBr has been reduced from 6900 kg to 2150 kg,
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Figure 1. Number of seedbed surface for tobacco seedlings treated with MeBr and
of tobacco surface. Production in coaperation with “Duban™, Slatina.
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_Figure 2, Amount of MeBr used for treatment of seedbeds for production of lObaCLO

seedlings - production in cooperation with “Dithan”, Slatiria;



== ===[n the year 2001, several workshops were organised where experts introced floating,
tray system to farmers. This has resulted in decrease of MeBr usage in year 2002/2003
(Figure 3.).
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Figure 3. Number of trays and estimated ha of tobacco fields planted with seedlings —
production in cooperation with “Duhan”, Slatina.

In year 2003, a number of farmers involved in seedling production with MeBr only.
was significantly reduced (Figure 4.). Most of the farmers were still producing the seedlings
in both conventional way and floating tray system. In floating tray system, trays produced by
two Croatian companies from Zagreb (OKIPOR and PLASTFORM) were used.
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Figure 4. Farmers and methods used for production of tobacco seedlings - production
in cooperation with “Duhan™, Slatina,

The advantage of production of tobacco seedlings by floating tray system has been

exceptionally well in the year 2003 because it was a very dry season and seedlings after
planting were accepted better than those from the plots treated with MeBr.
Part of the money received by UNIDO was used for leaflets and manuals, which had
significant iimpact, together with the workshops, on good result in demonstration part of the
project. In the next period, a production of domestic substrate which was, up till today,
imported from Germany.

With our help, a part of the producers applied this new technology in vegetable
seedling production {paprika, tomato).
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Tobacco seedlings Paprika Tobacco transplanting

In the second year (2004) the activity was focused on provision of automatic seeding

machines for sowing of the peleted seeds. According to the decision-of UNIDO, three sowing—- —- — - -



machines (Virovitica. Kutjevo and Slatina) and two planting machines (Virovitica and
Slatina) were imported from [taly.
During December, January and February the seminars for the technologists in

- =gooperatives-were conducted and with distribution of pamphlets and instrnetions for the

production of seedlings by new technology {floating tray system}, new cognilions and results
of the demonstrative part of the project were propagated to farmers via technologists (6 from
Virovitica, 5 from Slatina, 3 from Kutjevo).

Seeding machines for the tobacco seed got by UNIDO and with litile adjustment can
be used for vegetable sowing in special trays, that shows general-purpuse use of seeding
machines because along with tobacco, farmers produce vegetables as well (paprika, tomato).
During February and after the decision of UNIDO., OKIPOR from Zagreb has delivered
200,000 trays to the tobacco producers. Though, according to plan, it was predicied 315,000
trays, but due to dollars value drop, lesser number has been delivered (203.000).

This year tobacco seed is peleted in Holland because experiences and researches till
now showed beltter quality from SAREA (Ausma) Trays were delivered by OKIPOR
Company, with 209 cells and density of 28-30 kg/m’.

Dug to Tobacco Institute and Institute for plant protection’s efficacy, all knowledge in
the seedling production and information are spreading fast and are applied on small farmers
through big companies, so that Croatian Tobacco Compary 100 % excluded MeBr from use.

It is known that MeBr in Croatia got a licence for use till 31.12.20035 whereby Croatia
too followed a decree passed by EU, in whose membership Croatia will be admitied soon. It is
important to cmphasis that in neighbouring countries rescarches for initiation of the
alternative to MeBr arc practiced, in order to prevent incontrollable import, especially from
Bosnia where we're incorporated as experts to help them in initiation of new technologies and
application of our knowledge from demonstrative part of the project was carried out from
1999-2001.

Tobacco Instituie's experiences and researches from 2003 showed that application of

“SolariZation during summer can also be an altemmative to MeBr. At the moment. there are
researches with methane sodium in soil disinfection for tobacco seedlings as an alternative to
MeBr, Due to Tobacco Institute and Cooperative’s efficacy, al! knowledge is applied on small
farmers who produce tobacco. This production is strictly controlled because tobacco seed is
distributed via a contract with big companies. That year, there was no import of MeBr at all in
soil disinfection. The application was sporadic in soil disinfection (10%) and it was from
previous supplies. Sowing of pclled seed was completed till March 12* and after seven days
of sprouting, trays were set in pools. That year (2004), farmers alone were making preen
houses, with the help of the companies. Water depth in green house is reduced from 15 cm to
12 cm. The use of pesticides (Previcur, Rovral, Rydomil and Confidor) and fertilizers in water
are reduced in that way, therefore the production is more economical.

It is necessary to purchase a quantity of conductometers (EC meter) provided from
UNIDQ, in order to use water and fertilizers size in it well, in proportion NPK (2-1-2) with
addition of minimal necessarily quantities of pesticides. In cvery green house there is a
thermometer for measuring air and water temperature (alongside the emphatically
instructions) and for the need for ventilation if temperature rises during the day, and
especially during sunny days, above 28 C

From the beginning till April 20™ clipping of seedlings began in order to equalize their
growth and development, In 2004, two big companles appointed 5800 ha of tobacco and the
seedling production was mainly carried out in floating tray system. 174,000 m® of green

) houses were set, and average size of a green house was about 125 m”.

"It should be Giiphasized “that realization of -Phase ~Qut ~Project—goes “beyond -
expectations according to substitution of MeBr with new technology (floating tray system),



but in further Tobacco Institute and Ministry's efficacy should be emphasized the production
of better trays and their use for many years and after that the recycling of damaged trays in
order to protect the environment completely. The accent will be on further operation in the
Project as well as the possibility for the ecologically acceptable trays production for thig
technology of tobaceo seedlings production.

In 2004, "Croatian Tobagco” (Virgvitica, Pitomata, Kutjevo) which operates in
Tobaceo Factory Rovinj Company. produced the seedlings 100 % without MeBr and "Duhan”

Slatina about 80 % of the seedling production. In further operation with farmers and via
seminars and workshoeps, it is required to try to improve disinfection of trays and prolong their
use for many years, so that damaged trays could be collected and recycled by the producer
and later on used in construction industry and so on.

In experimental research in the second part of 2004, the effect of the new technology
of seedling production on tobacco yield and quality will be rescarched. We have presented our
results at Symposiums and workshop in Habana, Cuba and at Congress in Kyolo, Japan (see
attached). Furthermore, during the summer and autumn, other possibilities to be used as an
alternative to MeBr such as solarization, biofumigation, usage of methane sodium in soil
disinfection will be investigated. Possibility of tray disinfection with steam in drier (buck
curing) will also be investigated. Training of technologists, which will teach the farmers, will
be continued,

In 2004, 92 % of the seedlings (127 004.160 seedlings) which are planted on 5 291.84
ha, has been produced with float tray system. Trays from the Croatian company OKIPOR,
Zagreb, which has produced 607.675 trays, have been used. With UNIDO's help the same
company gave us 170.000 trays.

In 2004, 5752 ha of tobacco has been planted in Croatia (90 % virginia type).
Progression of tobacco production in the last three years is shown in Table 4.

Table 4. Tobacco production in Croatia, 2002-2004

Year Area Yield Export Value Import ¥Yalue

ha t t 000 3 t 0003
2002 5.604 13.098 4413 6.994 4.642 21.884
2003 6.108 12.959 5.306 6.867 4.219 26.403
2004 5.752 12.925 4.399 5.783 4.387 22411

During this period the education of engineers and technicians from Cooperative
Croatian Tobacco is continued. Cooperative Croatian Tobacco is made of three companies;
"VirZinija" Virovitica, "Duhanprodukt” Pitomada and "Rovita" Kutjevo.

Special attention is paid to the company "BDuban”, Slatina, which had a lesser progress
in the application of new technology, as well as spie mistakes (bigger water EC, appearance
f alga in the water, insufficient ventilation of green houses), which resulted in ruination of
ong part of the tobacco seedlings

On the experimental field of the Tobacco Institute Zagreb in Pitomada, 4 seminars
were held during June and July, in which participated 23-28 technologists. Farmers' seedlings
production in 2004 is analysed and manuals and leaflets are distributed in order {0 correct
some mistakes and draw attention to the importance of observance to the necessary discipline.
For the néxt vegetatidn pétiod, with™the help of UNIDO, special onductometers will'be
provided for observing water EC and high quality fertilization as well as protection of plants.




Since we have noticed more improvisations in manufacturing the green houses {insufficient
ventilation) on "Duhan” Slatina's farms, a new experimental green house and a micro-tunnel
for smaller producers who plant burley on smaller areas (0.3-0.5 ha). was made during
summer,

e

Tobacco transplantation

"Tobacco Field Day” was held during the summer months, where a deinonstrational
test was made with tobacco seedlings grown with float tray system and those grown in
conventional way. Measurements proved that by growing float tray tobacco seedlings, the
planis were better by 37 % from the conventional way of production with MeBr, especially in
a very arid zone in 2004, whereas tobacco in Croatia is produced without irrigation. On (he
scminars it was concluded that despite the presence of Cooperative technicians in the
production, there are still insufficiencies. Furthermore it is noticed that 25 % of furmers use
the trays only once (which makes the seedlings production much more expensive) although
they are been told that they can use the trays a couple of years with the necessary cleaning and
disinfection.



"Tobacco Field Day", October 10, 2004

After the seminar with the head technologists in October 2004, members of
Cooperative who sow the trays and orpanise the production agreed that in 2005 they will
distribute the trays only when the farmers collect, disinfect and return old trays. That way, the
application of new technology will be ecologically acceptable.

After the visit of UNIDO expert Mr, Valerio Alejandro, in order to supervise UNIDO
Phase Out Project in Croatia, we were told that the trays which are produced in Croatia should
be much denser and stronger in order to use them many times. After disinfection during which
we will educate technicians and farmers in the next year, much cheaper production of
seedlings and ecologically acceptable handling the trays will be possible.

Experiments with production of new types of trays as well as education of farmers
dealing the cleaning and disinfection of the trays are going on in other countries where
UNIDO projects are in proeess. The results of UNIDO project were presented on CORESTA
Congress in October 2004 in Kyoto (paper in attachment).

The raw tobacco production, cigarette production as well as import and export were
ncarly the same as previous year. The tobacco growing surfaces were slightly decreased,
which was compensated with higher yield. This higher vield is a result of application of new
technolo, m UNIDO Project in tobacco seedling production.

The tobacco primary production is evolved through cooperation with company which
is result of joining of "VirZinija" Virovitica, "Dubanprodukt” Pitomaga and "Rovita" Kutjevo
and is a part of Tobacco Factory Rovinj. 2128 families are involved in this production (2005).
During this period there were 16 training seminars with engineers in Pitomaéa (4), Virovitica
(8), Slatina (6} and Kutjevo (5). After these workshops, the knowledge was passed to
technicians working with farmers on application of new technology financed by UNIDO.
National experts Dr. Sc. Darka Hamel and Dr. Sc. Ivan Tursié, Tobacco Institute Zagreb
bupemse the mountmgs of low dnd high lurmels During the actjvities in this eri we have

Morena. 80 books and 2000 leaflets were pnnted and distributed to tec.hmcsans and ﬁu‘mers to
support them in seedling production. In years 2004 and 2005 there was no MeBr import in
Croatia. With the use of the MeBr imported earlier, seedlings were produced on only 8.7 % of

surfaces,_mostly_ on farms of small producers. that produce burley. type of -tobaceo,-with- - —. .

average surface of 0.4 ha.




In vear 2005, 875000 trays {produced in Croatia by companies OKIPOR and
PLASFORM) were used. With knowledge from workshops in Brazil, Hungary, Macedonia
and Cuba and in contacts with UNIDO experts (Rafael Sanz and Mr. Valeiro Alejandro} as

- well as through UNIDO reports, we have managed to improve the tray quality. Wirh inereased
density of the trays, it is possible to use them for more years.

During this period, we have managed to reduce the costs in this production by
lowering the water level in the pools (suggested by Rafael Sanz) from 14-15 cm lo 10-12 cm,
which were enough for high quality seedlings production. In this way the usage of fertilizer
and pesticides was reduced for 18 %.

In the tobacco seedling production, the used trays will be cleaned and sterilized for
further usage. We have gained very useful knowledge in this process on study tour in Spain,
organized by Mr, Rafael Sanz, held from May 23 till May 28 2005. On this study tour we
have seen the production of tobacco and vegetable seedlings as well as plamting of seedlings
in the field (in the attachment), along with other useful knowledge applicable in Croatia. The
representatives of every coeperative from Croatia have participated in this Study Tour, and
Tobacco Institute organized the trip.

Further activities are focused on the investigation of influence of seedlings produced
with float-system technigue on yield and quality of tobacco. Also, the introduction of this
technology in paprika seedling production is in process although MeBr was never used in
paprika seedlings production in Croatia because it is allowed only in tobacco scedlings
production until December 31 2005,

The rest of the Phase Out Project was focused on subslitution of substrate from import
with one produced in Croalia, as well as on possibility of production of ecologically
acceptable trays for the seedling production.

Phase Out Project of MeBr in Production of Tobacco Seedlings is successfully
developing, the UNIDO experts, who are monitoring this project and the substitution of MeBr
in the seedling production, rated.

With specification and spending of authorised sources by UNIDO, we have visited
Spain, where Mr. Rafael Sanz de la Morena, the UNIDO expert, has recieved us. He has
acquainted us with all the details dealing the substitution of MeBr with the new technology of
the production of tobacco seedlings and vegetables {paprika, tomato, ete.).

Representatives of all the cooperations from Croatia have participated (Croatian Tobacco,
Virginia, Duhanprodukt, DUHAN Slatina, ROVITA and Tobacco Institute Zagreb, which
organised the tour as one of the leading initiators of this project).

All that Mr. Rafael Sanz has shown us was very interesting, people in Spain arc very
hospitable as well. Growing areas of tobacco (Navalmoral) and vegetables {Almeria) were
very useful and applicable to our process of substitution of MeBr floating tray system in the
seedlings production. We were especially impressed with the rational production and handling
the trays during their disinfection, which is the issue we still have to work on in our
conditions. We acquired all the neceessary informations which are going to help us and our
farmers.

Sources for our tour authorised by UNIDO were very effectively used. Acquired
experiences are going W be applied by our tecnologists who participate in the project.
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The activity in 2005 has begun with organizing of seminars and workshops with
technicians and engineers who are directly involved in tobacco production in Croatian
Tobacco (Virzinija, ROVITA and DUHAN Slatina cooperatives). By decision of Ministry of

= Agriculturc=Forestry and Water Management, the application of MeRr in tobacco scedlings
production had the license for use till December 31 2005, Till that date it has been used only
for s0il disinfection. so it has been prohibited for other purposes in Croatia. As the year 2005
was the last year in which this pesticide had license for use, all activity was focused on
application of altemative technologies.

By UNIDO research methodology, the best alternative to MeBr has shown to be float-
tray system. All tobacco seedlings in year 2005 were produced whit this technology. In
Croatia, 95 % of tobacco seedlings production belongs to the flue-cured tobacco (bright
Virginia}. The smallest farms have 5 ha of this production but there are some producets which
produce tobacco on 30, 50 and 100 ha. They are mostly produce tobacco seedlings in
greenhouses.

Traditional way of flue-cured tobacco production (float-tray system)

Smaller producers of burley type tobacco produce their own seedlings in small
greenhouses (10-20 m” tunnels) for 0.3-0.5 ha of tobacco,

14



Burley type tobacco seedlings production in Croatia

in year 2005, about 965.000 trays {produced in Croatia also last years by companies
PLASTFORM and OKIPOR}) were used in tobacco seedhngs produ«.uon LCOI’ng {10] Lh
. Cay i NID g y

creased. That resulted in easier and better disinfection of trays and possibility of using trays
in Lhc next years. Also, this made the trays production cheaper.

Via seminars in which engineers from cooperatives Croatian Tobacco (Virzinija
Virovitica, ROVITA Kutjevo and DUHAN Slatina} participated, the education of tobacco
farmers was he!d The trays density has increased on 28 g and trays hole was reduced on
about 16 ¢m’. In this way we are trying to rationalize the production, Actually, the tray
substrate for this production is still imported from Germany. Also, the depth of water in pools
has been reduced from 13-15 ¢m to 10-12 cm that has resulted in reduction ol pesticide and
fertilizer use.

Quality seedlings were produced which aftected the growth and development of
tobacco plants in the field. It has also affected the higher yield and quality of tobacco. Higher
yields of dry tobacco leaves and value of production per hectare have been achieved.

During the summer the activity of application of Phase out UNIDO Project No.
MP/CRO/01/215 is continued. At some farners, despite of all effort, demonstration research
and its application, we have noticed some mistakes in seedlings production. The most
common mistake is the use of improper water and, sometimes, the application of indissoluble
fertilizer. Because of that, in the autumn period workshops have been organized (o show the
farmers the importance of EC and pH measurement in water, For that purpose, 56 COMBO
pH/EC/TDS/°C testers were bought. As they were delivered in October, their practical use
will be applied in the next vegetation period,

In 2006 {when the application of UNIDO Phase out Project MP/CRO/01/215 finishes)
it is expected to solve all the mistakes which are nevertheless sporadic.

— ... _The application of new projeet financed by Minisiry of Science, Education and Spons

is in process. The goal of this project is to produce ecologically degradable trays, with new
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technology. Momentarily the order of greenfiouse and tunnels nylon for 2006 vegetation
scason is also in process.

The Tobacco Field Days, October 2005, Virovitica, Croatia

In year 2005 tobacco was planted on 5463 hectares on 1905 farms which produced 10
420 t of tobacce. In the next year the production was planned on the same level, In the last
vear, there was no import of MeBe and all reserves in Croatia were spend. Therefore, import
of MeBr from neighbouring countries, where it is still used for soil desinfection, is completely
prohibited.

At 317 December 2003, Ministry of Agriculture has prohibited the use of MeBr in
Croatia. During October 2005 (12 Oct) UNIDO decided granted funds for 50 pH/EC/TDS
tester devices with particular reagents, The tester devices were bought over the firm "Hebe”
from Split, Croatia. Afterwards, in cooperation with national expert Darka Hamel, PhD, the
workshops were organized in the tobacco (virginia and burley type) growing area. These E.C.
showed to be very effective, The translation of the tester device instruction manual has been
made and given to technologists in "Croatian tobacco" (Pitomata, Virovitica and Kutjevo)
and DUHAN (Slatina). The trainings of technologists for E.C. tester device ussage has been
made during December and January. Based on their measurements, they have checked the
water quality (pH and E.C.) on every tobacco farm. On 17 % of farms out of 1905 the higher
content of salt has been measured and farmers were sugested to use the waterwors-water and
not from well. The water hardness (E.C. > 1500 uS/cm) on these farms caused the increased
development of afgas. The equipment purhcased by UNIDO was very useful.



In the year 2006 all tobacco seedlings are produced without the usage of MeBr. With

previous production expirience and with instructions from UNIDO expents, the more quality
.and cheaper seedlings were produced.

In year 2006 the farms which preduce vegetable seedling {paprika, tomatos) has also
started to use this technology. The water level in pools has been reduced from 15 ¢m to 12 or
even 10 cm which resulted the significant reduction in fertilizers and pesticides use and in
reduction of production costs for our tobacco farmers.

Although the quality of trays has been increased, it was decided to produce harder
trays so they can be used more that two years. In cooperation with Ministry of Science. we are
working on a project to produce so called ecologically produced trays. The purchase of anti
dropping and diffusing plastic sheets 9 meters wide is currently in procces. Through the
training workshop, we have also noticed the need to mix the supstrate with vermiculite, perlite
or similar material to improve the water and air regime in seedlings rhizosphere.

EC measurment
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Tobacco germination (March 2006)

The activity related on fourth progress report begun with tobacco seedlings
transplantation te the field at the beginning of May. In year 2006 flue-cured tobacco was
planted on 5047 hectares on 779 farms. Burley type tobacco was planted on 343 hectares on
689 farms (Table 5.). These farms have produced 11000 tons of virginia and 1014 tons of
burley tobacco.

Table 5. Tobacco production in Croatia, 2006,

Virginia Burley
Croatian Tobaccos
Hectares 3967 343
Farmers 594 689
Trays 640000 46500
Greenhouses 1n 780
AGRODUHAN Slatina

Hectares 1080
Farmers 185
Trays 150000
Greenhouses:  cooperants 285

farms 15 e




With previous production experience and with instructions from UNIDO experts, the more
quality and cheaper seedlings were produced.

» eme=sDuring. the transplantation in summer, especially in June and Tily, there was very
small amount of precipitation with very high temperatures. In spite, seedlings of very good
quality were produced and successtully transplanted into the field (Picture 1 and 2). This
resulted in very good yield and quality of tobacco.

The sorts of tobacco grown by Croatian Tobaccos Company in the year 2006 had
prolonged vegetation period so the frost has destroyed one or two last yield. The tobacco was
topped on the beginning of flowering (Picture 3) and trealed with pesticides against the
growth of suckers. Because of that, maturity on time and good yield of high quality tobacco is

possible (Picture 4). This was shown by chemical analysis of dry leaf in laboratory of

Tobacco [nstitute.

In this haif-year period a lot of effort was made in finding a way of taking care of

damaged and used trays with goal of environment protection. The factories that produce trays
took used trays for new ones. The new trays are sterile and safe for usage. Of course, it is
more cconomic to use trays for more times. They can be used three 1o five times (Brazil,
Argentina, Zimbabwe etc.). The used trays were not clean so we had to disinfect them with
sodium hypochlorite solution. If there were some diseases noticed at some farmers, we have

sterilized the trays in dryers with water steam for 30 minutes on 70-80 °C. With team of

experts in the cooperatives, we have trained the farmers and pointed out the possible mistakes.

Qur experience gained with great help of UNIDO during the demonstration period
(1999-2001) as well as during the Phase out perjod (2003- ) we have also applied in Bosnia

and Herzepovina where the use of MeBr in soil disinfections was also successfully ended. The
project was smoothly provided. Farmers accepted new technology very well. It is important to
mention that technicians and other experts will continue to give advices to farmers regarding
tobacco growing using floating tray system.

During the duration of the project good cooperation was with the national expert from
Institute for Plant Protection Dr. Sc. Darka Hamel. Knowledge and experience of Mr. Raiacl
Sanz was important, especially in the beginning of the project. Fruitful help was obtained
from Mr. Siahmed and Guillerme Castelld Lorenzo from UNIDO.

Thank you for good cooperation and if you ever will need our help in future we hope
to be available to give our best in some other project.

Dr. Sc. Ivan Tursié
National expert

Tobaceo Institute Zagreb
Svetofimunska 25

10 000 Zagreb

Croatia

E-mail: itursic@agr.hr
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Results of UNIDO projects are presented jn following Papers from symposiums,
workshops and congresses:

1. Turié,, 1., .Radulovié, V.. Hamel, 1. 1999. Float system as an alternative means of tobacco
seedlings production in Croatia. 19™ Symposium of tobacco. Ohrid, Macedonia, Proceedings,

Pp. 23-24.

2. Turdi¢, 1. 2000. Hidroponski naéin proizvodnje presadnica duhana. Sazeci, 36. znanstvenog
skupa hrvatskih agronoma, Opatija, str. 205-206.

3. Hamel, D. 2000. Results of the alternatives project in the Republic of Croatia. Workshop
on the altemnatives to the use of Methyl Bromide in the tobacco sector. Joinville, Brasil, 11-12
April.

4, Hamel, D., Tursi¢, L 2001. Zamjena za Methyl Bromide pri uzgoju duhana. 45. seminar iz
zadtite bilja. Opatija. Glasilo biljne zastite, str. 52-33.

5. Radulovié, V. 2001, Iskustva proizvodata koridtenjem plutajuéeg sustava s ekonomskim
osvrtom. UNIDO workshop, Purdevac, 8-9 May.

6. Turdié, I, Hamel, D., Mesié, H., Cavlek, M., Basié, F. 2000". Ekoloski prihvatljiva
proizvodnja presadnica duhana. EKOL, Plitvitka jezera, SaZeci, str. 3-38.

7. TurSié, L, Hamel, D., Radulovié, V. 2002, Alternatives to the use of Methy]l Bromide in
tobaceo production in Croatia. 20" Tobacco Symposium, Ohrid, 2002

8. Tursi¢, I., Hamel, D., Mesi¢, H., Sanz, R,, Radulovi¢, V. 2004. Phase out of Methyl
Bromide in production of tobacco seedlings in Croatia. Conf, Inter. De Alternatives of
Bromuro of Metilo. La Habana, Cuba, 24-28 May, 2004.

9. Tursié, 1., Hamel, D., Mesi¢, H., Sanz, R., Radulovi¢, V. 2004. Ecologically acceptable
production of tobacco seedlings in Croatia. Coresta Congress 2004, Kyoto, Japan.
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2006 Leaf Production

- Croatian 2006 Crop (Projection)
FLUE CURED AND BURLEY TOBACCOS.

2006 Crop Hrvatski Duhani d.d. Field Operations

7 FCV BLY
Cbntracted Ha 3,870 343
Contracted growers : 595 705
Average production per grower [tons) 14,87 1,44
Average production per grower (Ha) 6,50 0,48
2006 crop green production [tons) 8,852 1014

Hrvatski duhani
80,47

Others
19,53

11,000 tons

- Total FCV Production .. {
8,852 tons

HRVATSKI DUHAN! FCV Productlon

Total BLY Production .. ....1014 tons

HRVATSKI DUHANI BLY Productlon 1914 wons
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Croatian Tobacco Export

e

Croatian tobaccos are sold on the local market and abroad.

‘Crop (YEAR})

1998, § 1999, | 2000. | 2001. | 2002, | 2003 | 2004. | 2005.

Ex

port (tones) | 1950 [ 1984 | 2886 40 ] 1,216 | 3170 |-.4214 | 2,287

b sty Iz Ee o) 2633 200 200%
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ECOLOGICALLY ACCEPTABLE PRODUCTION OF TOBACCO
SEEDLINGS IN CROATIA'

LTwsic', Darka | lamcl, Hano Mesi¢®, R.8anz®, V.Radulovié®
"Tobaeco Institute Zagreb, e-mail: tursicf@usa.net
*Institute for Plant Protection in Agriculture and Forestry of Republic Croatia
*Ministry of Environmental Protection and Physical Planning
_ UNIDO
*Tobaceo Slatina Company

ABSTRACT

Production of tobacco seedlings regularly involves application of methyl bromide for
soil disinfections, According to the Montreal Protocol, methyl bromide is on the list of ozone
depleting substances. A decision has been brought to ban its application following a set
schedule, viz. by year 2005 in developed countries and by 2015 in developing countries. The
producers of tobacco seedlings use about 30 tones of methyl bromide in Croatia per year -
almost cntirely. These individual producers organize their production as subcontractors
through the Croatian Tobacco, "Duhan” Slatina and the Tobacco Institute. Aimed to study the
alternative methods to methyl bromide, two-year research methodology has been developed
with the help of UNIDO and its specialists, has included this trials, besides control treatments
() and methyl bromide), aiso application of Dazomel, biofumigation and the floating tray
system for growing of tobacco.

After two years of investigation, better quality seedlings were obtained by the floating
tray system than by other methods, This growing method requires 2 - 3 times less space. The
seedlings are uniform, have a better-developed root system and develop Tuch betier after
being transplanted into the field.

Planting of such seedlings resulted in higher yields and better quality of dried leaves
along with maximal protection of the environment and ozone layer. This method of scedling
production requires efficient producer education and special equipment. Dazomet (Basamid)
efficiently controls weeds but may be phytotoxic to tobaceo, particularty at low temperatures,
which regularly occur in the spring. Application of solarization / biofumigation towards the
end of September was not efficient either, also due to low night temperatures and re-
emergence and development of weeds during tobacco germination,

Key words: tobacco scedlings, methyl bromide, Dazomet, biofumigation, solarization,
floating tray system

L. INTRODUCTION

Tobaeco is economically important plant in Croatia (Budin et al.. 1994). The main
type of tobacco in Croatia is Virginia of flue-cured tobacco, which is grown on about 6000
hectares in northern Croatia (Tur$ic et. al., 1999). In this region, around 2000 farmers are
involved in the tobaceo production. The average size of the family farm is 3 - 5 hectares. They
produce about 12 000 tones of dry leaves of tobacco per year,

" CORESTA Congress 2004, Kyoto, Japan
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Methyl bromide has been used in Croatia for more then forty years, in control of pest

insects, nematodes, weeds and soil pathogens in tobacco transplant production (BuZzangic,
1996). Methyl bromide is not manufactured in Croatia, and is therefore imported mainly from
the USA and Israel, which accounted for a total import around 30 tones.
* " The experiments have been started to find the best suitable treatment in seedbeds
between solarization plus biofumigation and floating tray system {non soil cultivation) ali in
combination with an integrated pest management program to improve the conventional way
of production of plants in seedbeds treated with methyl bromide.

2. METHODS AND MATERIALS

The testing alternatives are solarization plus biofumigation and non-soil cultivation, all
in combination with an integrated pest management program. A blank control and methyl
bromide fumigation is also used as comparison.

The experiments were conducted in seedbeds of 10 m? covered with plastic sheet and
floating tray beds of 9.52 m* (10.35x0.92).

There were five treatments in the experiments:

Control

Methyl bromide applied in the conventional way (45.5 g/m®)
Dazomet (Basamid - 50 g/m?)

Floating tray system

Solarization / biofumigation

ok N

Traditional tremment of seedbed with mgthyl bromide

This is a traditional system, where methyl bromide at a rate 45.5 g/m’ is applied over
the well-prepared soil in seedbed. The soil is covered with a plastic sheet for duration of seven
days.zThereafter, the plastic sheet is removed and showing starts using | g of seeds / seedbed
10m".

Treatment of seedbed with Dazemet (Basamid)

Dazomet, fumigant, wus used in seedling nurserics and applied to the well prepared
soil in the secdbed at the beginning of September at a rate of 50 g/m® Basamid and
incorporated up to 20 cm deep in the soil,

Bio-fumigated seedbed

Seedbed for biofumigation was prepared at the end of September. Fresh sheep manure
in the dose of 5 kg/m” was added and incorporated up to 20 cm deep in the seedbed soil. After
the sheep manure application, the seedbed was covered with plastic sheet until the sowing
date.

Floating tray system
In the expanded polystyrene trays {0.516 x 0303 x 0.059 m) with 209 cells

commercial substrate or experimental mixtures was poured, the seeds were sown and trays
were placed to float on a water surface. The measures of the pool were 0.92 x 10.35 m. Water
was filled till the depth of 0.12 m. The bottom of the pool was covered with the double black
plastic sheet. The electro conductivity (EC) of the water was measured before pouring in the
pools.
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1200 1 of water was poured in the pools which dimensions were 0.92 m x10.35 m =
0.15 m and 1.2 1 of fertilizer N-P-K-Mg (10-5-10-2) + microelements, 10 ppm of Ridomil, 10
ppm of Previcur and [0 ppm of Mythos were added.

e POO1S With water and trays were covered with thermo selective Lutrasil sheet.

At the same time, thermometers for air and water measurements were placed in the
plastic house and for measuring of air and soil temperature outside plastic house.

Potassium permanganate solution was used in the water to prevent alga development.

The seedlings were clipped two times. Before transplanting, all tobacco was sprayed
with Ridomil.

3. RESULTS
3.1. Chemical alternatives

Darzomet (Basamid), a chemical soil sterilizer used in seedling nurseries, is a
technically feasible chemical alternative to methyl bromide. It is effective against nematodes
and weeds, with the advantage of being non-persistent in the environment and is not to be an
ozone depleting substance. However, in conducting the trials, some phytotoxicity on plants
was detected. At Tobacco Institute, the area treated with Dazomet resulted in lower seed
germination. On average, 380 tobacco seedlings / m® in the first year and 115 obacco
seedlings in the second year (Table 1) have developed in the treated bed,

Dazomet (Basamid in dose of 50 g/m”) was incorporated in the soil and covered with
plastics on the end of September.

Table 1 Numnber of tobacco seedlings and weeds per m” on plots disinfested with soil
fumigants and control, 2000-2001

Treatments Number of tobacco seedlings /m°  Number of weeds / m*
20060 2001 2000 2001
Control 156 193 203 215
Dazomet 310 269 1 3
Methyl bromide 496 530 3 2

The plot treated with methyl bromide, in the season 2000-2001 compared to Dazomet.
produced on average more seedlings per plot, between 496 and 530 seedlings / m®.

Dazomet controlled most of the weeds very successfully. On average, only 2 weeds /
m? were observed in the treated plot.

Treatment with 50 g of Dazomet / m* perfectly controlled weeds, however also in this
year there was phytotoxicily and the number of seedlings was reduced.

3.2, Seedbeds with ne treatment {control)

Large number of weeds developed in the area in scedbeds withoul treatment (controf),
reducing tobacco seedlings development significantly, A large number of weeds (203-215/m®)
that initially developed in seedbeds, impaired seed germination, and reduced the number of
seedlings available for transplantation. In seedbeds there was no weed control, and the large
number of weeds developed totally reducing seedling development.

== - —Weed density was very high at control and tobacco plants had-a small stem; and it was - -

impossible to use planting machine.
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Table 2. Height of plants, length of roots and stem diameter

Height of plants Roots Stem diameter
: {em) (em) {mm} -
Control 6.3 44 2.6
Dazomet 14.1 5.1 4.1
Methyl bromide 16.4 6.3 3.8

3.3. Biofumigation

Fresh sheep manure in dose of 5 kg / m® was added at the beginning of September on
the plots. Weed control was very poor, Tobacco seedlings (170 / m*) developed high narrow
leaves and density was reduced. Weed density was very high and tobacco seedlings had a
small stem. They developed more in width than in height and because of this, it was
impossible to use planting machine.

In our opinion, manure for such type of disinfections should be applied earlier, when
higher temperatures could be achieved under plastic (O3trec, 1993).

3.4. Floating tray system

Floating tray system produced the most uniform seedlings, and the highest percentage
of useful seedlings, compared to the other treatments (Hamel, 2000, Nicolas, 1999, Smith,
1999, Tursi¢, 2000, Sanz, 2001},

The tobacco substrate imported from Germany was mixed with 30 % of perlite.

Table 3 Number of sown seeds, sprouted plants and plants for planting (m®) as well as
length of plants and roots, 2000/2001.

Treatinents No. of sown No. of sprouted  No. of plants for  Length of plants ~ Length of roots
seeds plants planting (cm) (cm)
) (m’y (m’}
Control 1300 860 175 6.3 44
MeBr 1300 101G 513 164 6.3
Basamid 1300 650 290 14.1 5.1
Float system 1339 1203 1003 172 7.1
Biofumigation 1300 680 170 10.1 5.1

The best developed seedlings were the one that were grown in floating trays and the
substrate was for tobacco. Faster sprouting and better development of seedlings was if
tobacco substrate was mixed with vermiculite and petlite (Sanz, 2001; Turié et al 1999).

The seedling stress caused by transplantation from the seedbed to the field was less
pronounced in the floating system, compared to the other alternatives tested. This fact is due
to the portion of substrate that remains adhered to the roots, protecting them against the water
stress that normally occurs after transplanting, especially in 2000 because it was dry and
warm soil during May.

Through UNIDQ Project, Tobacce Institute Zagreb has decreased usage of methyl
bromide in "Croatian tobacco” by 35 %.

The substitution of methyl bromide with the usage of floating tray system has
positive effect on ozone layer protection, prevention of Br leaching inte ground water
and increase of yield and quality of produced tobacce in Creatia; -- — -~ —— - —--—--—-— -~




4. CONCLUSIONS

I. The results of the two years experiment have shown that in our pedoclimatic

conditions, seedlings of good quality can be produged on the plols where methyl

bromide was used or with floating tray system as an alternative for the methyl
bromide.

2. Seedlings produced on the floating tray system were equally developed and of equal
quality. The acceptance, growing and development of such plants in the ficld were
better.

3. Tobacco yield obtained of seedlings from floating tray system was higher and quality
was betler compared with the tobacco obtained from scedlings grown on plots treated
with methyl bromide in the second year of investigation.

4. The cost of one seedling produced in the floating tray system is slightly higher
compared to the usual production on plots treated with methyl bromide.

Pursuant to the directive of the Ministry of Agriculture, use of CH;Br in Croatia is
allowed in tobacco seedling production until December 31, 2005.
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1. Iskopati bazen 5 ravaim drom obrubljen
5 daskama ili opekom, a veliding ovisi o
broju potrebnih biljaka za sadifu.

4. Plitice napuniti supstratom za duhan
hez hraniva) kofi e miesavina supsirata
(pil 5.8 - 6,3) | perlita (30%),

3. Provjeriti kakvocu vode (300-1004 microS/cm) | napuniti - Sy
bazen (12-15 cm) te pustiti du se zagrije nekoliko dana. :

5. U buzen s vodom prije
stavijanfa plitica dodaté tekude

e ii vodotopivo mineruino N TG
T TR AETY mnofive ’ F s ,&ii \\ \\

ili tmlf 1000 1), 50 ppm

o |
2 A \
Josfora i 100 ppim kalije uz 7 o, -
Sl dodarak svik ostalik blugenih % \
elemenata. Dodaii potrebne E
d fungicide (180 ppm Previeura, |2 ,if ESEE ggﬂ £ AA NN

},{0 dp P m_',.Rovaa 116 ppm 6. Plitice x posifanim piliranim sjemenom
J f":"ffj L e e e OO PoStoZil da phataji na vodi,. —--




! PRIPREMA | TISAK. 1 F-GRAF, ZAGRES

8. Dva puta tjedno
kontrolirati dubinu vode u
buzenima te je dodavati po

| powrebi. Nakon mjerenja EC
B vode dodavasi mineraino
ghafive | odrtgvai raziny
MNPE (100 ppm. 30 ppm:
T00ppm).

7. Bazen s pliticama pokriti lurasil i
polictilenskom filijom.

9. Kod pbvisenih tesiperatisrg (optimum oko 25 °C)
prozracivati mnele il plastenike,

1. Premu potrebi za
kontrolu rasta algi
dodaie se kalijev
Permanganat (0,1 -
Tmgrt vode). Ne smife
se koristiti bakreni
sulfat.

10 Prvo didanfe vrhova listova (1/3) obaviti
kad su biljke visoke 5 em s distim kosilicama.
Pa potrebi $isanje ponoviti nekeliko puta

(3-3). Tijekom Sisanju puziti da se ne olteti
vegetacijski vrh.

. Duhanski institut Zagrob, Planinska |
Bl= - Telifaks: 31724 41 088 {Dr. lvan Tursic)

12, Zu saedafu 1y dihary potrebna je 23- 3() nt’ povrsine bazena
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EKOLOSKI PRIHVATLJIVA PROIZVODNJA PRESADNICA DUHANA
ECOLOGICALLY ACCEPTABLE PRODUCTION OF TOBACCO SEEDLINGS

. L Turié', Darka Hamel’, Hana Mesié’, M. Cavlek®, F. Basi¢’
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