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ABSTRACT

The purpose of this work was to reduce the st and improve the qudity of the plant material during the
micropropagation process in tisale culture. Partially improvement in the rooting process couped with cost
reduction was obtained during the invitro rooting by the use of a ratural suppat based on sugarcane bagass asa
substitute for the traditiondly used agar gelled medium. The tests were cnducted with micro-cuttings of strawberry
cv. Dover using a medium composed of half strength MS medium (1962, 3% sucrose and 0.05 BAP mg.I™. The
roots number, shoots number, length, and the height of aerial part of 8 independent plants were recorded after 10,
20, 30, and 40 daysof culture. Also,an acclimatization testswere realized of the roated shods from both the media.
A comparison with aga-grown micro-cuttings siowed that the sugarcane bagasse yelded better results (14, 40, 15
and 12 respectively). Acclimatization tests were 83% from the agar gelled medium against 100% from the bagess
medium. As the Parana Sate, Brazl, possssin great number of the sugarcane bagess; this can feal the
alternative techndogy invented on te area of micropropagéion techniques
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Micropropagation of strawberry plants was
introduced in 1974 (BOXUS). Immediatdly, the

INTRODUCTION

Since a long time Brazil is the largest world
producer of sugarcane and Parana one of its main
producing states (www.ibge.com.br). During the
processng to extract the juice 27 to 30% of
residues are generated. Attempts have been made
to use these residues for value-addition. One of
such biotechndogical application was on using
sugarcane bagass as a support material in rooting
process of apple roatstocks in micropropagation
techndogy (MOHAN e a., 2001, 20049.

" Author for correspondence

most important European rurseries producing
several milli ons plants per year, were interested in
this technique. The two basic reasons that gave the
importance to this technique were: it gave a
definitive answer to the problems of soil fung,
causing a lot of damage to the strawberry fields
and by ancther way, tisaue culture plants seaned
to produce more runrers per mother plant in a
short time. Plant organisms and tissues are most
suitably retained above the surface of a culture
medium by using some kind o gelling agent or by
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some mechanical support. Agar is widely used as
gelling agent for tissue culture media (GEORGE,
1993. Several suitable products are now available
for gelling plant media, but the results obtained in
each may differ considerably. The selection o the
most suitable material, in terms of quality, rate and
costs of propagation has become ancther task in
building up a suitable protocol for the tissue
culture propagation o any particular plant
(GEORGE, 1993. Aeration o tisuues and of
roats, when grown on a porous substrate, is better
than it would be in agar or dtatic liquids
(GEORGE, 1993. When mechanical supports
(porous materials) are used, it must be na only
autoclavable, but also inert, must not contain toxic
compounds, must not be digested by the plant
enzymes and might not react strongly with the
media contents. The objedive of this work was to
develop a extremely simple and cheap invitro
roating technique for strawberry cv. Dover by
using agro-industrial residues as an aternative
support system.

MATERIALSAND METHODS

Invitro established shoots of strawberry cv. Dover
were obtained from our laboratory. They were
previously subcultured four times. Five to six
shoots (1-2 cm long) were used per culture flask.
Every culture flask contained 40 ml of MS culture
medium  (Murashige and Skoog, 1962
suppemented with 4.4 uM 6-benzylaminopurine
(BAP). This medium was used for the
multiplication of the plant material. The medium
was gerilized at 121°C for 20 minutes. The pH
was adjusted to 5.8 before autoclaving. The
material was aubcultured five times until enough
material was obtained. Cultures were maintained
at 26 + 2°C under a 16 h photoperiod (photon flux
of 40 pumol m?s® white fluorescent tubes).
Sugarcane bagase was collected from three
sugarcane juice selers. Only the internal part
(medular parenchyma) of the bagasse was used. It
was washed two times with tab water, in oder to
take out the sugars and aher impurities and one
more time with de-ionized water to eiminate the
soluble salts and impurities. The washed bagass
was dried in trays for 24 hat 900C in an air oven.
The dry bagasse was cut in small parts of 1 cm
with a knife mill and was refined to smaller or fine
parts in an industrial blender (0.84 - 0.18mm). The

refined o crushed bagasse was classfied with a
tray sieve in particle size of 0.84 mm, between
0.84 and 0.18 mm and bdow 0.18 mm. The
classfied material was dored separatdy in a dry
room until use. In every culture flask containing
3g o the sugarcane bagass (particle size < 0.18
mm) and 35 ml of the liquid medium was added
(half strength MS + 0.05 mg.I"* IBA). The control
consisted o culture flasks containing solid culture
medium, half force (/,MS) suppemented with
0.05mg.I"t BAP and 6g.I"* Plant Agar (Duchefa®).
Each flask contained five shoas with a
aproximated length of 2.0 cm. Ten culture flasks
were used for every treatment. After 10, 20, 30
and 40 days, eight shoats were taken aut randomly
from the flasks containing bagasse and agar-gell ed
medium. The experiment was repeated three times.
The following factors were recorded: number of
roats per shoot, roa length, shoots length and
percentage of rooting. An acdimatization test was
also carried aut with the roated explants. The color
and appearance of the plants and extent of
hyperhydricity were also evaluated. Also, a time
and cost Anadyze were realized. Data were
analyzed using the MSTAT program, and
ANOVA and Tukey’s tests were applied.

RESULTSAND DISCUSSION

The results of the comparison tests about the
quantity of formed roots between the media with
the bagasse (alternative support) and the normal
medium (commercial) are presented in Fig. 1.

Fig. 1 showed that the medium with sugarcane
bagasse provided a better performance over the
number of roats formed. Apparently the diffusion
of BAP through the bagasse medium flowed more
easily than in the medium with agar, thus
providing a better roat induction, where this
phenomena must be limited in the agar medium as
mentioned related by ROMBERGER and TABOR
(1971 and DEBERGH (1981).

It was also dbserved that the difference between
the two media used started with 6.12 % in 10 days
and reached to 14.04 % at the end of 40 days of
cultivation. Once determined the capacity of root
formation, induction and organization, the
dongation phase started. Fig. 2 shows the
comparison o root lengths between the two
different media used.
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Figure 1 - Comparative results of number of formed roats in the two different support media
used, sugarcane bagase and agar (particle size < 0.18). *Mean of 8 shodts.
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Figure 2 - Comparative results of roat lengths in the two different support media used,
sugarcane bagasse and ayar (particle size < 0.18). * Mean of 8 shoats.

It was observed that the roots practically grew in
the same form during the first 10 days in both
media. The retarded growth of the roots could be
influenced by the presence of traces of phendlic
compounds, present in the sugarcane bagase.
Some of these parts must be entered with the

seleded material (medular parenchyma) when the
seledion technique is not performed in the right
way. Thus, it was yet not posdble at the
moment of the selection to have a very good
separation d the lignin from the other parts. This
is a very important point, since these compounds
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are toxic, retardant and gowth inhibitor agents  Fig. 4 showed that the alternative support medium
(GEORGE, 1993. However, after 40 days of was more dficient in the shoots height. After 40
cultivation, this was 15.03% in favor of the days of cultivation, the height of the shoots
bagasse medium. Fig. 3 shows this differences reached at 4.40 cm against 4.02 cm of the
(white arrows). commercial medium with 12 % of difference

(Fig. 5.).

Figure 3 - Roat formation (white arows) and number of shoats demonstrated (black
arrows) after 40 days of cultivation: A - Agar; B - Sugarcane bagass
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Figure 4 - Comparative results of shods height in the two different support media used,
sugarcane bagasse and ayar (particle size < 0.18). *Mean of 8 shods.
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Figure 5 - Shoat height after 40 days of cultivation: A - Agar; B - Sugarcane bagasse
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Figure 6 - Comparative results of number of shoas per explant in the two different
support media used, sugarcane bagase and agar (particle sze < 0.18).
*Mean of 8 shoats + standard deviation

Apparently the diffusion o the nutrients in to the
bagasse medium was more efficient, thus inducing
a better metabdlic activity, giving a better stem
growth. Also the aeration into the bagasse support
(porous) should be higher (GEORGE, 1993) which
is essential for plant growth. Fig. 6 showed that the
shoots per explant in the bagase medium grew
significantly better than in the agar medium. The
difference started with 8.64% at 10" day of
cultivation and went up to 40.02% after 40 days.

The growth after 40 days can be seen in the Fig. 3
(black arrows), which demonstrated that the

medium with bagase had better performance
upside the agar medium.The percentage of
survived plants of strawberry cv. Dover, during
first two weeks from the two media, the agar
(commercial) and the bagasse (alternative) were
83 and 100, respedively. It was also doserved that
the plants in the acclimatization process rooted in
the bagass medium were adapting and growing
faster than from the agar medium (data nat

presented).
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CONCLUSIONS

In these work, an evaluation of the possihilities for
the use of sugarcane bagasse as a substitute for
agar in the rooting medium of shoots in plant
micropropagation process was gudied. Results
showed that sugarcane bagas® the eperiments
were better than the commercial medium (agar). In
the acdimatization step 10®%6 of survival were
obtained, which could manipulate the costs of the
total micropropagation process

RESUMO

Para aobtencdo de mudas (material vegetal) sadias
de espécies de café em maior quantidade e em
tempo reduzido, utilizase a técnica de
micropropagacdo vegetal. Essa técnica é realizada
em diferentes etapas, desde o isolamento até o
transporte para exra vitro. Cada etapa demanda
tempo e gera custos onerosos, sendo ainda
necessario aimizar o rendimento. Para melhorar o
processo total é essencial que cada etapa wlabore
com 0 maximo de rendimento, no menor tempo e
com o menor custo possivel. Este trabalho teve
como focos as eapas de enraizamento e de
aclimatizagdo com as <sguintes mudangas
previstas. 0 enraizamento destes micro-teddos
propagados em meio de cultura modificado
(substituicdo do meio semi-solido por bagago de
mandioca e/ou bagaco de cana-de-aglcar) e a sua
féacil aclimatizagdo (permanéncia de curto tempo
nas condicbes de aclimatizacdo e a répida
formacdo de torrdo para facilitar a transferéncia
das mudas). Comparando s resultados obtidos
utilizando-se meio aternativo em relacéo ao meio
comercial (contendo Gelrite), observou-se que, no
meio contendo mistura de bagago de mandioca e
bagaco de cana-de-acucar (20:80), o tamanho das
raizes foi em média 20,4% superior, o tamanho da
planta foi 10,9% superior, o nimero de folhas foi
26% superior e 0 nimero de raizes formadas foi
8% superior. Em relagdo a porcentagem de
enraizamento, 0 meio com substrato aternativo
apresentou 8% e 0 meio comercial apresentou
66,67% de &ito. Nos testes de adimatizagéo foi
obtida uma sobrevivéncia de 100% para os dais
tipos de meio, entretanto houve uma pequena
diferenca em relagdo aos numeros de folhas
geradas.
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