Application of Trichoderma viride
(STP) loaded In calcium alginate
microspheres/microcapsules In
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AEncapsuIation describes different processesto cover an active compound Capsulapplication(Caloaded CaH.
with a protective wall material and it can find multiple application In || Capsulgreparation viride-loaded on tomato Postharves
various fields of agriculture so as to impart some degree of protection viaionicgelation < (cv. Abelusand Clarabellaseedlings analysis

against evaporation, reaction, or migration of bioactive compounds during

N In hydroponiccultivation
the application stage.

a

ATrichoderma species are known as important biocontrol agents as well as ) / @
promotors of plants growth. Loading In biopolymer matrices has been
recognized as an effective method for controlled release of T. species used
for plant protection and nutrition . Calcium is an essential plant nutrient and
its lack causes a significant plant physiological disorder. Simultaneous
addition of calcium chloride and biocontrol agents can improve the activity
of biocontrol agents due to their synergistic interactions .
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AWe have developed and characterized alginate microspheres and
microcapsules (with chitosan layer) prepared by the ionic gelation using
calcium chloride asa crosslinking agent and loaded with T. viride spores
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Figure 1. lonic gelation of alginate

b)

Figure 2. a) Encapsulation and application processb)
fluorescein-stained microcapsule c) in situ application

A The in vitro results pointed out remarkable
differences In the release behavior of T.
viride spores and calcium ions on calcium
chloride concentration and the presence of v
chitosan layer on microcapsule surface. *

A The increase in calcium chloride concentration C C
promoted, but the chitosan layer on microcapsule OSS‘ Q~
surface slowed both T. viride spores and calcium

release. a) b)
Figure 3. a) Tomatoes in their ripening stage b) fully
A Plants with applied fungal spores with simultaneously loaded divalent ripened tomatoes ready for analyses
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cations showed a noticeable increase In yield of harvested fruits per

plant, especially in the case of cv. Abellus, asin the Table 2. shown below. a) .
A In the case of average fruit mass a similar positive effect of capsuleswas II II I
noticed (Table 1.), this time with Clarabella cultivar.
Table 2. Averageyield of fruits per plant, m/ g 0 )
Series| AB AB AB CL CL CL
Harv Ca TV+Ca control Ca TV+Ca control b) §
| 3270,3 5752,3 55430 | 3468,3 3283,3 3456,0 I - ‘
1 4793,0 4560,7 5806,0 | 1974,0 3021,7 45423 . | .
I | 5497,7 22033 59143 | 3621,7 3683,3 27363 R
Average 4520,3 4172,1 57544 | 3021,3 33294 3578,2 5.00E-03
AB- abellus; CL-clarabella; TV- T. viride 0.00E:+00 — o —
_ Figure 4. Impact of microcapsules application on:
5. Conclusion a) lycopene amount b) total sugarsc) calcium amount
Applications of novel microcapsules during hydroponic tomato cultivation @ Table 1. Average massof fruits, m/g
revealed the better development of seedlings, buds and fertilization, number Series| AB AB AB CL CL CL
and weight of fruits and maturation . The most significant effect was observed R Ca TV+Ca control Ca  TV+Ca control
In the Increasing number and average mass of the tomato fruits per plant. | 1402 1150 1163 | 1269 1262 1312

The amount of most important nutrients In tomato fruits reached a significant

. . . [ 116,9 126,7 1253 | 1234 161,9 186,7
Increase In almost all measured parameters compared to the control. This

novel attempt to apply biologically (T. viride spores) and chemically (C&") ] 37,4 1049 1344 | 1468 1700 1415

bioactive components on hydroponic tomato cultivation would be of Average | 131,5 115,6 1253 | 132,4 152,7 1531

particular use for ecological growth and functional food production. AB abellus: Cl-clarabella: TV- T. viride
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