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SUMMARY

Production of forest and ornamental trees seedlings is one of the most
important areas concerning forestry techniques in whole, because successful
afforestation, plant survival and fast development of seedlings depend on their
quality. It is of special importance for South-eastern European (SEE) region, due
to unfavourable environmental conditions: prevailing high summer temperatures
of air and soil, low humidity and low precipitation during growing season.
Besides, nursery production in open field conditions in Submediterranean and
Mediterranean region is faced with the same problems.

Here we were examining a combined effect of seedling mycorrhization and
usage of polymers during the nursery production of Quercus ilex L. and Acer
dasycarpum Enhr. seedlings in open field conditions for three years. The
objectives of the study were: 1) to examine the efficiency of ECM commercial
product on Q. ilex seedlings growth; 2) to compare the efficiency of different
concentrations of VAM commercial product on A. dasycarpum seedlings growth;
3) to compare combined effect of seedling mycorrhization and usage of
superabsorbent polymers on growth of Q. ilex and A. dasycarpum seedlings.

Mycorrhization and application of superabsorbent polymers during the
seedlings growth in nursery were effective method for achieving better quality of
Q. ilex and A. dasycarpum seedlings. Mycorrhization of Q. ilex seedlings with 1
ml of ectomycorrhizal inoculum (107 propagules) was effective, while validity of
polymer application is still under the study. Optimal application dose of VA
mycorrhizal inoculum for A. dasycarpum was determined on 7.5 ml/seedling
(c.ca 750 infective propagula/plant). The increase of A. dasycarpum plant size
was evident (1.5 times compared to untreated), and in combination with
polymers it was more than 2 times.
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INTRODUCTION

Successful afforestation, plant survival and fast development of seedlings
depend on their quality. Hence, seedling production is one of the most important
areas concerning forestry techniques in whole (Claro et al., 1998). For South-
eastern European (SEE) region, nursery practices are being focused on the
production of seedlings for improving afforestation under the harsh
environmental conditions (Claro et al., 1998; Sijaéic’—Nikolic’ et al., 2010). Due to
prevailing high summer temperatures of air and soil, low humidity and low
precipitation during growing season application of modern technologies in
nursery production, also as in reforestation of ecologically unfavourable sites is
required (Viloti¢ and Sijagié-Nikoli¢, 2009).

The seedling quality is being assessed by the evaluation of both
morphological and physiological parameters which allow an anticipation of the
success of the field establishment (Claro et al., 1998). Seedling mycorrhization -
controlled inoculation of seedlings with chosen mycorrhizal fungi in forest
nurseries, is thought to be among the most important tools for achieving higher
seedling vigour and consequently quality, due to fact that mycorrhiza improves
the mineral nutrition, growth and adaptation of forest trees (Molina, 1979; Pera
and Parlade 2005; Rincon et al., 2005; Ruiz-Diez et al., 2006; Rincon et al.,
2007). It ameliorates the physiological status on seedlings mainly by improving
water and nutrient uptake from the soil and plays an important role in the
protection of plants against environmental stress factors such as drought,
pathogenic agents or heavy metal pollutions (Smith and Read, 1997; Menkis,
2005). Two major mycorrhizal types that prevail among forest trees are:
ectomycorrhiza (ECM), formed with the important coniferous species of
Pinaceae and hardwoods in the Fagaceae, Salicaceae and Betulaceae, and
vesicular-arbuscular mycorrhiza (VAM), common on the other hardwoods,
particularly on Acer spp, Fraxinus spp., etc. (Castelano and Molina, 1989), also
as in agriculture - for viticulture production, fruit growing and crop farming
(Bathlenfalvay, 1992).

Superabsorbent polymers, as artificially produced substances which are
able to absorb the contacted water, retaining it when not available in the
environment, were diversely applied in agriculture (Dragicevic¢ et al., 2008), also
as for stimulation of establishment and growth of seedlings in alley, shelterbelts
and in reforestation of difficult and degraded terrains (Viloti¢ and Sija¢i¢-Nikoli¢
2009, Landis and Haase, 2012).

Here we were examining a combined effect of seedling mycorrhization and
usage of polymers during the nursery production of Quercus ilex L. and Acer
dasycarpum Enhr. seedlings in open field conditions, for three years.

Quercus ilex is a characteristic evergreen oak species in Mediterranean
basin (Jovanovi¢, 2007; Scarascia-Mugnozza et al., 2000), where it’s being
widely used in forest regeneration programs in many countries (Cocobardo et al.,
2014; Scarascia-Mugnozza et al., 2000; Sanchez-Andrés et al., 2006.), and also
as ornamental tree (Vukicevi¢, 1974). Artificially inoculated (mycorrhized) Q.
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ilex seedlings could be used in afforestation trails on ecologically unfavourable
sites in Mediterranean and Submediterranean region, and also for purpose of
urban greening.

Acer dasycarpum has a native range in North America. Nowadays, it is
widely used and cultivated as an ornamental species in different climates,
including continental and Mediterranean, because of its rapid growth and ease of
propagation and transplanting. It is highly tolerant on urban situations (air
pollution), and is frequently planted in alleys. Although it is naturally found near
water, it can grow on drier ground if planted there (Jovanovi¢, 2007).

The objectives of the study were: 1) to examine the efficiency of ECM
commercial product on Q. ilex seedlings growth, 1 and 3 years after application;
2) to compare the efficiency of different concentrations of VAM commercial
product on A. dasycarpum seedlings growth, 1 and 3 years after application; 3) to
compare combined effect of seedling mycorrhization and usage of
superabsorbent polymers on growth of Q. ilex and A. dasycarpum seedlings
during 3 years.

MATERIAL AND METHODS
Plant material
Quercus ilex seeds (acorn) were collected in Podgorica (Montenegro),
while Acer dasycarpum were collected in Belgrade (Serbia). The seeds were
soaked in water overnight and surface sterilized with 3% H,0, for 30 min, and
then rinsed with tap water, dried and sowed (Landis, 1989).

Fungal inocula (and inoculation) and polymers tested

Commercial mycorrizal inoculum was used for seedling inoculation.
Quercus ilex were inoculated with Aegis-Ecto, (Sygenta, Spain), composed of
Rhizopogon sp., Pisolithus sp., Scleroderma sp. (1g of inoculum contains 10’
spores). The trays were filled with inoculated substrata (1g/plant according to the
manufacturer instruction) and sown with Q. ilex seeds.

Acer dasycarpum was inoculated with vesicular-arbuscular mycorrhizal
inoculums Aegis, Sygenta (Spain), composed of Glomes intraradices N.C.
Schenck& G.S. Sm and Glomes mosseae T.H. Nicolson et Gerd propagula (100
infective propagula/l ml). Inoculation of A. dasycarpum with Aegis was applied
during the replanting of plants in plastic pots, three weeks after seed sowing, with
three different inoculation doses 5, 7.5, 10, ml of VA product/plant).

The following superabsorbent polymer was tested: Water retainer/polymer
—Hydro absorption rate between 250 and 350 in powder. The basic characteristic
of this polymer is organic origin, ability to absorb and retain water about 300
times more than its own weight, inactivity from the chemical aspect, neutral pH,
capacity for remaining in the soil up to 3 years and capacity to decomposition
into organic elements available to the plants. Superabsorbent polymers were
applied in 2™ year of seedling growth, during replanting of plants.
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Planting and maintenance in 1% growing season

Quercus ilex seeds were sown in inoculated substrata (peat/send/perlit,
3:2:1) in plastic trays (“Bosna-plast” c.ca 180 ml /cell). Preventive treatment with
Captan 80 WG (Arista LifeScience, EU) in conc. 0.3 % was done after sowing.

Acer dasycarpum seeds were sown in woody boxes. Preventive treatment
with Mankogal-80 (Galenika, Serbia) in conc. 0.25% was done after sowing.

In three week period the plants were replanted in 0.5 I pots. Inoculation of
substrate was done by adding of appropriate amount of inocula in substrate (peat:
send: perlit, 3:2:1) close to plant’s root.

Seed sowing, germination, and initial plant development (from sowing to
replanting and one week more) were conducted under glass and, later, in open
field conditions. The plants were shaded or partly shaded May—August, watered
daily, and up to three times per week April-September. A water soluble fertilizer
Polyfeed 17:10:27 was applied by adding it (c.ca 5 g) to the plant rhizosphere 4
times during the season.

Maintenance in 2" and 3™ growing season:

During the next year Q. ilex and A. dasycarpum were replanted in 2.5 |
plastic bags, and superabsorbent polymers were added in substrate (peat: send:
perlit, 3:2:1) over and close to plant’s root. The plants were shaded or partly
shaded May—-August, watered daily, and up to three times per week April-
September. A water soluble fertilizer Polyfeed 17:10:27 was applied by adding it
(c.ca 5 g) to the plant rhizosphere 6 times during the season.

Experimental site conditions

The general climatic parameters for Podgorica could be summarized as
follows: average year temperature of 15.5°C, with average seasonal temperatures
of 14.3°C in spring, 25.1°C in summer (very hot), 16.0°C in autumn and 6.2°C in
winter (mild). Average annual precipitation is 1,637.4 mm, but summer
precipitation is only 10% of the total, with only 2% in July. Average yearly
humidity is 64.7%, minimally 51.2% in July. Average annual duration of sunlight
is 2,477.1 h, with 10.1 h daily during the summer months (69.1% of possible)
(Buri¢ et al., 2007) (data source: Hydrological and Meteorological Service of
Montenegro).

Experimental design:

During 1st growing season, mycorrhizal synthesis was performed on Q.
ilex and A. dasycarpum seedlings. At least 40 plants per treatment were
inoculated. In next (2™) growing season plants were replanted in bigger volume
plastic bags. Treatments were divided, and one half of seedlings from all
treatments stayed as before, and in the other half superabsorbent polymers were
added (5 ml per plant). Performed treatments in 1% and 2™ growing season were
shown in Table 1.
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Stem high and root collar diameter were measured on all seedlings at the
end of each growing season (at least 12 seedlings per treatment), and dry weight
on 5 seedlings at the end of first and third growing season. The roots were
washed free of substrate, and the plants were measured for stem height (mm) and
root collar diameter (mm). The one year old seedling shoots and roots were oven-
dried at 65°C, 18 h, while tree-years old seedlings were oven-dried on 80°C for
72 h, to obtain the total dry weight, measured to 10 g accuracy. Root vs. shoot
ratio was calculated. Rough visual quantitative assessment of ectomycorrhiza
was done for Q. ilex seedlings.

Table 1. Treatments on Q. ilex and A. dasycarpum seedlings performed in 1% and
2" growing season

Plant species Treatments
1™ year 2" year
mycorrhization superabsorbent
polymers

3 Aegis-Ecto 10’spores/plant goml
o water control

. no
- Aegis 5 ml/plant 5 mi
= Aegis 7.5 ml/plant no
g gis f>mip 5mi
? Aegis 10 ml/plant no
© 5mi
< water control

Statistical analysis

Data from the treatments were analyzed by one-way analysis of variance
(ANOVA), and significant differences among treatments were separated by
Tukey’s B test (p<0.05). Statistical analysis was performed with SPSS 10.0 for
Windows (SPSS Inc., Chicago, USA).

RESULTS

Seed germination and plant growth in 1 growing season (in treatment
with mycorrhizal inoculum)

Quercus ilex seed germination started after 28 days, and in a 45 day
period, about 90% of the seeds had germinated. The percentage of seedling
survival during the first growing season was higher than 85%, but c.ca 60%
survived till the end of third growing season. Q. ilex seedling’s growth
characteristics after the first growing season were shown in Table 2.

The Q. ilex seedlings treated with Aegis-Ecto displayed greater height and
overall mass than the untreated seedlings. Development of mycorrhiza on the
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roots of the treated seedlings was developed, according the mantle and
extraradical mycelium presence and evaluated as moderate.

Table 2. Quercus ilex seedling growth characteristics and ectomycorrhiza
development after the 1% growing season after inoculation with Aegis-Ecto
(10"spores per plant, 1 g of inoculum)

Root dry
Aegis Cdoi!;rertz?t Shoot height SC\?e?t ﬁtry Li%\éfsh?ry weight sir ECM
Ecto 9 g
10°m g
0 122140, 27%107.8+18.6 | 0.41£0.17%| 0.17£0.07 *|0.23+0.10 a 1.894057%| -
(1071-p/pl) 2.42+0.14 4 145.0+34.2 *[0.73+0.19 *| 0.37+0.15 | 0.35+0.08 *| 2.15+0.7% | +

Values (mean * standard deviation); different letters in column indicate significant

differences according to Tukey’s B test (p< 0.05). S/R: shoot/root ratio; ECM:
ectomycorrhizal development on seedling roots.

Acer dasycarpum’s seed germination started after 10 days, and in a 21
day period, about 75% of the seeds germinated. The percentage of seedling
survival during the test was higher than 90%. A. dasycarpum seedlings’ growth
characteristics after the first growing season after inoculation with Aegis were
shown in Table 3.

Table 3. Acer dasycarpum seedling growth characteristics after the 1% growing
season after inoculation with different inoculation rates of Aegis

Aegis . Shoot dr Root dr
g: Collar root Shoot height iah y iah y S/R
0 39+11° 305.3+65.2 ¢ 0.88+0.29 % 0.62+0.15*% 1.51+0.72 2
5 3.4+05° 392.7457.3° 0.81+0.11% 0.61+0.12% 1.40+0.13 2
75 6.1+0.5° 480.0+82.8 1.54+0.30° | 1.03+0.15° | 1.50+0.15°
10 49+0.3% 420.8+60.4 ™ 1.71+0.31° 1.39+0.22 ¢ 1.23+0.122

Values (mean * standard deviation); different letters in column indicate
significant differences according to Tukey’s B test (p< 0.05). S/R: shoot/root
ratio.

Development of A. dasycarpum seedlings was unequal. Deviation in size
of treated and control seedlings are big, but it is obvious that seedlings treated
with Aegis displayed greater height and overall mass than the untreated
seedlings. The best high of seedlings is achieved with inoculation rate of 7.5 g of
inoculum, while the best root development is achieved after application of 10 ml
of mycorrhzal inoculums.
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Plant growth after 3™ growing season (in treatment with mycorrhizal
inoculum and superabsorbent polymers)

Quercus ilex seedlings’ growth characteristics after the third growing
season after inoculation with Aegis-Ecto and application of superabsorbent
polymers are shown in Table 4.

Table 4. Quercus ilex seedling growth characteristics and ectomycorrhiza
development after the 3" growing season after inoculation with Aegis-Ecto and
application of superabsorbent polymers

Collar root sr | EC
O_ arroo . Shoot dry | Leaves dry | Root dry M
Treatment| diameter [Shoot height| . . .
(10°m) weight (g) | weight (g) | weight (g)
(10°m)
0 [6.36+0.56" |450.1+61.3 *|7.88+0.39 °[3.78+0.57 *[4.89+0.3* [1.61£0.19°| *
0+ P |5.45+0.33°%480.0+51.2 #|6.26+0.65 *|3.52+0.40 * [3.82+0.35 *|1.63+ 0.23%| *
T 6.40+0.42 " [583.4+62.9°]9.51+0.75 ©|4.41+0.77 " [5.82+0.84 °[1.63+0.21 2| ++
T+P [6.15+0.37 ° |[511.3+39.3 ?|7.05+0.72 " [3.51+0.82 * [4.36+0.29 *[1.62+0.18 | +*
Values (mean + standard deviation); different letters in column indicate

significant differences according to Tukey’s B test (p< 0.05). S/R: shoot/root
ratio; ECM: ectomycorrhizal development on seedling roots.
+ presence, * weak presence of foreign ectomycorrhiza.

The percentage of mycorrhizal rootlets in the control Q. ilex seedlings was
bigger than 50%. Foreign ectomycorrhizas were also present on some parts of the
rootlets (10-30%).

Development of Q. ilex seedlings three years after sowing and
mycorrhization and two years after application of superabsorbent polymers was
unequal and with no regularity in plants’ growth. The best developed were the
seedlings treated only with ectomycorrhizal inoculums. Untreated seedlings
showed a better growth and root development than seedlings in treatments where
polymers were added. In treatments with polymers, seedling roots were less
haired and slightly reduced. It is not clear if the relatively poorer root
morphology in those treatments was a consequence of polymer application, or it
was caused by some other agent affecting root development during the 3 years of
plant growing in open field conditions.

Three years after mycorrization and two years after application of
superabsorbent polymers on A. dasycarpum seedlings, mycorrhized seedlings
were better developed than control ones. Addition of 5 ml of mycorrhizal
inoculum was not effective, but 7.5 and 10 ml of inoculum had a significant
influence on growth of plant root and shoot as well. Addition of superabsorbent
polymers also exhibited a positive effect on plant growth, especially in case of
mycorrhized seedlings (Table 5.)
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Table 5. Acer dasycarpum seedling growth characteristics after the 3 growing
season after inoculation with different inoculation rates of Aegis and application

of superabsorbent polymers

Collar root . SR
Treatment | diameter Shoot_helght Shpot dry Rc_Jot dry
g (10°m) weight (g) weight (g)
(10°m)
0 85+0.1% | 630+70.7® 5.36+0.8 8.53+0.4% | 0.62+0.04 %
0+P 8.0+0.6 ® | 636.7+145.7® | 6.79+2.8% | 11.43+3.3%® | 0.59+0.11°
5 75+0.1%® | 508.7499.4% | 4.91+1.26% | 8.49+1.20°% | 0.58+0.12°¢
7.5 8.7+0.8® | 790.0+71.0®° | 8.51+1.46°% | 11.78+1.96 ® | 0.72+0.04 ®
10 9.5+0.4° | 1010.0+14.1°¢ | 16.28+3.6"° | 17.48+0.51° | 0.93+0.07 "
5 +P 8.1+1.4% | 686.7490.2® | 7.02+1.60°% | 10.41+1.78% | 0.67+0.06 2
75+P [10.6+0.2°°°| 985.0+70.71°¢ | 14.47+0.46° | 27.7+0.56 ¢ | 0.52+0.06 *
10+P 11.9+0.2 9| 896.7+134.3 ™ | 17.23+1.21° | 25.73+3.93° | 0.68+0.13°¢

Values (mean + standard deviation); different letters in column indicate significant
differences according to Tukey’s B test (p< 0.05). S/R: shoot/root ratio.

DISCUSSIONS

Tests showed that applied treatment with mycorrhization and application
of superabsorbent polymers during the seedlings growth in nursery, was an
effective method for achieving better quality of Q. ilex and A. dasycarpum
seedlings.

Myecorrhized Q. ilex seedlings displayed greater size (height and overall
mass) than the untreated seedlings, characterized with developed mycorrhiza on
the roots, after the first and third growing season.

Mycorrhization of A. dasycarpum seedlings showed a positive effect on
seedling growth after application of inoculum in higher rate (7.5 and 10 ml per
plant), while application of lower investigated rate (5 ml per plant) seems to be
inefficient.

In Montenegrin and Serbian nurseries, controlled mycorrhizal inoculation
of seedlings has yet to become a common practice, but positive experiences with
mycorrhization of conifer seedlings by autochthonous fungal isolates from this
region have been already known for conifers (Lazarevi¢, 2010; Lazarevi¢ et al.,
2012 ), also as in case of conifer and hardwood mycorhization with commercial
products (Lazarevi¢, 2009).

The best known benefits from mycorrhiza are enhanced uptake of water
and mineral nutrients, especially phosphorous and nitrogen (Bowen, 1973).
These benefits are due in the part to the exploration of soil for nutrients and water
by hyphae to the extent far beyond the capabilities of root alone. It is estimated
that mycorrhizal fungi hyphae can explore volumes of soils hundreds to
thousands of times greater than roots can (Castellano and Molina, 1989). Apart
from nutritional benefits to their hosts, some mycorrhizal fungi can enable
seedlings to withstand high soil temperatures and increase resistance to drought



Mycorrhization and use of superabsorbent polymers... 303

(Marx et al.,, 1982; Menkis, 2005). Of practical importance to nursery
management, some mycorrhizal fungi can protect roots against certain pathogens,
and can consequently improve growth of the seedlings (Smith and Read, 1997,
Menkis, 2005). Hence, application of mycorrhiza in seedling production of plant
material for afforestation is highly recommended.

Effect of the superabsorbent polymers on seedlings growth in this study
differs depending on tree species, what is probably due to mycorrhizal
characteristic for particular species. In case of ectomycorrrhizal Q. ilex, effect
seems to be negative. Ectomycorrhiza is characterised by the distinct fungal
sheath or mantle tissue that envelopes the feeder roots; often the fungal mycelium
is emanating directly from the mantle and colonizing the soil or rooting substrate,
where they absorb water and nutrients (Castellano and Molina, 1989; Smith and
Read, 1997). It could be supposed that application of powdery polymers across
the seedling root could delay formation of root hairs and mycorrhizal mantle,
which can be developed as consequence of artificial inoculation, or by native —
spontaneous establishment of mycorrhizal fungi on seedlings roots. This way,
proper formation of functional roots could be prevented and consequently, the
development of seedlings slowed.

It is already shown that superabsorbent polymers were successfully used
during the reforestation efforts with ectomycorrhizal host species, as Pinus nigra
and P. sylvestris (Viloti¢ and Sijagié-Nikoli¢, 2009; Sijagié-Nikoli¢ et al, 2010),
but there superpolymers were added in planting holes. During the Q. ilex root
examination in this trial, rests of polymers were present in small visible groups
next to or along the roots. Hence, different methodologies of superabsorbent
application in different plant species should be further investigated for final
conclusions.

Positive effect on seedlings growth was recorded in case of application of
superabsorbent polymers on mycorrhized A. dasycarpum. VA mycorrhiza
appears strikingly different from ectomycorrhiza: it does not modify outer root’s
morphology and fungal component is invisible to the unaided eye. External
mycorrhizal structures (mantle) are not developed in VA mycorrhiza, so
potentially negative effect on their formation is not expected, so the polymers
could react only beneficiary.

The basic characteristic of applied polymers are the organic origin, ability
to absorb and retain the water about 300 times more than their own weight. From
the chemical aspect they are inactive and pH neutral, have a capacity for
remaining in the soil up to 3 years and to decompose into organic elements
available to the plants. They are functioning on the principle that each free
monomer of this substance absorbs the contacted water, retains and releases it
when it is not available in the environment. This way, moisture is constant to the
plants, regardless of the periodicity of watering or precipitation. In natural
environment they are available to the plants throughout the period from about 12
months to several years, which depends on soil microorganisms causing
biodegradation. Starch is one of the main polymer components. By
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decomposition it is transformed into starch sugars, thus increasing the nutritive
value of the soil, acting as the source of food for the soil microorganisms. After
polymer biodegradation, whatever remains in the soil, functions as soil additive
to improve the aeration and other soil properties, creating the optimal conditions
for more intensive development of the root system (Viloti¢ and Sijagié¢-Nikolié,
2009; Landis and Haase, 2012).

Application of polymers in agriculture is becoming increasingly diverse
(Dragicevi¢ et al, 2008). In forestry, they were used as addition to substrate
mixture for plant production and cultivation (Hederson and Hensley, 1986;
Kjelgren at al., 1994; Kahl et al., 2000; Viloti¢ et al, 2006; Sija¢i¢-Nikoli¢ et al.,
2010.), for seed germination (Hederson and Hensley, 1987, 1987a, Woodhouse
& Johnson, 1991; Sija¢i¢-Nikoli¢ et al., 2010), for soaking naked root seedlings
in transport, for soil stabilization (Aly & Letey 1989; El-Hady et al., 1981; El-
Sayed et al.,1991; Barvenik, 1994; Bouranius et al., 1995), for establishment of
tree rows, shelterbelts and for reforestation of difficult, degraded terrains in
climatically modified environmental conditions caused by drought and high
temperatures (Cook & Nelson, 1986; Callagan et al., 1989; Huttermann et al.,
1990), also as for aforestation of cinder dumps, burnt, difficult and degraded
areas (Viloti¢ and Sijaci¢, 2009).

VA mycorriza could be of special importance also for viticulture
production, fruit growing and crop farming in different agricultural production
systems in SEE region in different climate conditions, varying from
Mediterranean and Submediterranean to dry continental climates, often
characterized by extreme temperatures, low humidity, and low precipitation
through the growing season, what is also true for application of superabsorbent
polymers.

2

Figure 1 and 2. Inoculated Acer dasycarpum seedlings after 1% growing season. a) 5
ml of Aegis/seedling; b) 7.5 ml of Aegis /seedling; ¢) 10 ml of Aegis /seedling
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CONCLUSIONS

Nursery production in open field conditions in Podgorica, also as in whole
Submediterranean and Mediterranean region is faced with problems of too high
summer temperatures and insolations, and consequently with fast drying of
substrates. This effect could be mitigated by application of mycorrizal symbionts
and superabsorbent polymers. In experimental trials it was shown that
mycorrhization of forest seedlings could be assumed as successful. Differences
between treated and control seedlings depend on plant species and fungal
symbiont.

Mycorrhization of Q. ilex seedlings with 1ml of (ECM) ectomycorrhizal
inoculum (10’ propagules) was effective, while validity of polymer application is
still under the study. Optimal application dose of VA mycorrhizal inoculum for
A. dasycarpum was determined on 7.5 ml/seedling (c.ca 750 infective
propagules/plant). The increase of A. dasycarpm plant size was evident (1.5 times
compared to untreated), and in combination with polymers it was more than 2
times.
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