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Effect of mycorrhization on growth and yield of badl
Wplyw mikoryzacji na wzrost i plonowanie bazylii

Summary. Eight-week-old potted transplants of green leaktgmd ‘Opal’ basil were planted in
the field on May 2% and harvested at the full blooming phase on Au@(stDirectly before
planting, root blocks were inoculated with mycordii fungi using “Vaxi-Root” vaccine. The
inoculated plants grew more slowly and their heigheém diameter and fresh weight were lower
during the harvest. Mycorrhization did not affelee tair-dry weight of plants, the length and the
width of leaves, the number of stem branches noctdntent of dry matter, monosaccharides, total
sugars, phenolic acids, essential oil and the DB&4venging ability in fresh basil leaves. The
effect of mycorrhization on the content of anthatyjachlorophyll and L-ascorbic was dependent
of basil type.
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INTRODUCTION

Mycorrhiza are symbiotic associations between ptaots and certain soil fungi
which play a key role in nutrient cycling in theosgstem and also protect plants against
environmental and cultural stress. Most of the mpjant families are able to form my-
corrhiza and its applying is feasible for cropsngsa transplant stage, as it is the case
with horticultural systems [Azcon-Aguilar and Bar&897]. Mycorrhiza can improve
plant growth, nutrition and resistance decreasherieed for chemical fertilizers and
pesticides and this is essential for sustainalaatpiroduction [Kubiak 2005, Gluszek
al., 2008]. The effect of mycorrhiza on the growth atelelopment of horticultural
plants have been studied in many research papéris general fruit crops have received
more attention than vegetable and ornamental ddpson-Aguilar and Barea 1997].
Only few information are related to basil. In thgeriment curried out by Copetthal.
[2006], the basil plantsQcimum basilicum L., var.genovese) inoculated with three my-
corrhizal fungi had longer and more branched r@utd their leaves developed more
glandular hairs producing more essential oil. Heattiaivet al. [2006] found that inocula-
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tion of soil with fungusGlomus fasciculatum and with growth promoting rhizobacteria
Bacillus andPseudomonas made a favourable effect on growth of basil platfisir fresh
and dry weight, number of stem branches and comtephosphorus in the plant. In the
experiment conducted by Rashatial. [2008], basil OQcimum gratissimum L.) plants
cultivated on soil inoculated witslomus, Aspergillus and Azotobacter grew better and
contained more dry matter, essential oil and mieroents. In the studies curried out by
Toussaintet al. [2007, 2008], the basil plants inoculated with myhizal fungi con-
tained more antioxidants, however the content eémial oil remained unchanged and
the content of eugenol methyl in essential oil dased. According to Gorka [2004],
sometimes the effect of mycorrhization can be unfiaable, especially when cultivated
plants have very good growth conditions. In theegikpent conducted by Nowak [2009],
mycorrhization did not affect the content of phaspis in the leaves of China ast€al-
listephus chinensis (L.) Ness) plants fertilized with high level ofistelement and slightly
increased P content was detected in the leaveyodmhizal plants grown under low P
level. Inoculated plants were significantly lowedaheir shoot biomass was also signifi-
cantly lower in comparison to control plants. Golezd Bosiacki [2008] found that
thyme (Thymus vulgaris L.) plants inoculated with mycorrhizal fungi hanher fresh and
dry weight and contained considerably less esdeaitiaSimilarly Nowak [2007] ob-
served unfavourable effect of mycorrhization onvgtoof sage $alvia splenders Sello)
plants. Effectiveness of mycorrhiza can be moditigdsoil pH, fertilization, tempera-
ture, light, availability of water and it is visilespecially well in stress conditions
[Ksigzniak 2001]. The aim of this experiment was to stthy effect of mycorrhization
of basil transplants on growth and yield of plaatsl on content of several components
in basil leaves.

MATERIAL AND METHODS

The experiment was carried out in the Felin Experital Farm (215 m above see
level, 51°14" N latitude, 22°38" W longitude) in020 It was established on podzolic soil
developed from dusty medium loam containing 1.6%oxfanic matter and with pH
(in H,0) of 6,7. The parsnip was the forecrop. On May, 2Be experimental field was
fertilized with ammonium nitrate 80 kg N - hasuperphosphate 30.5 kg-fha* and
potassium sulphate 75 kg kha®. Additional nitrogen fertilization was applied asop
dressing using ammonium nitrate 80 kg N* ba June 19. The seeds of basiDgimum
basilicum L.) ‘Opal’ with purple leaves and of type withegn leaves produced by
PNOS @aréw Mazowiecki were seeded in glasshouse to thalisg flats filled with the
mixture of soil and peat on March2@nd than the seedlings were transplanted to 5 cm
diameter pots filled with the same mixture on Al 17 cm high potted transplants of
basil cv. Opal and 29 cm high transplants of gleenes type were planted in the field
on May 2% Directly before planting, the transplants wereetaout from pots and the
root blocks were dipped for 15 minutes in “Vaxi-Roarbuscular micorrhizal vaccine
produced by “Zielony Dom” firm. Then 10 plants cdof basil type were planted by
hand on one plot in four rows with the 0,4 m dise@between rows and 0.2 cm distance
between plants in the row. The area of one plot Wasnf. The experiment was estab-
lished in completely randomized designe with foeplications. On June f7he soil
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samples were taken and then the content of maaneate and the soil salinity were deter-
mined in the Regional Chemical-Agricultural StatianLublin (N-NO; — 96 mg- dmi® —

ion measuring method, P — 231 mg “dntolorimetric method, K — 250 mg - dr flame
photometry, Ca — 1010 mgdm®— flame photometry, Mg — 114 mg - dm atomic ab-
sorption spectrometryand the soil salinity was 0.63 g NaGlnmi®). After planting, the
plant height and the stem diameter of all plantsewaeasured every week till harvest.
The weeds were controlled by hand as soon as teyigated. On July"2and August
3" three soil samples from the 0-20 and 20-40 cnrdayere taken using 100 &m
cylinders. Then the samples were weighed, drietbBC during 24 hours and weighed
again. Obtained results were used for calculatfosoé moisture. On July 27the sam-
ples of leaves were taken from basil plants and the content of dry matter (oven dry
method), anthocyanins [acc. to Mitkowska and Sedeh 1995], chlorophyll (Mac
Kinney's method), L-ascorbic acid (J. H. Roe’s mdtimodified by Ewelin), sugars
(Schoorl-Luff's method) and the sum of phenoliddagiArnov's method) as well as the
activity of removal of DPPH radicals (measuredhat toncentration of 2Qg - ml and
expressed as percentage of DPPH inhibition [ac€hen and Ho's 1997] in the leaves
were determined. The plants were harvested inbfolbming phase on August®’3The
fresh weight, the height and the number of stenmdires of each plant were measured
immediately after harvest. Moreover the length @ffdlly developed leaves with petiole
as well as the length and the width of leaf bladese measured on each plant. Then the
air-dry weight of all harvested plants was detesdinn November the content of essen-
tial oils in air-dry shoots was measured and thendil constituents were determined
using gas chromatography method in connection witiss detector (Varian 4000
GC/MS/MS).

During period of basil cultivation the air tempenas and the sums of rainfalls were
noted in a meteorological station situated in tleinFExperimental Farm. In May the
average monthly air temperature was 13.@nd the sum of rainfall was 71.1 mm, in
June these values were 1%4and 125.5 mm, in July — 19®@ and 57.1 mm and in Au-
gust — 19.8C and 54.7 mm, respectively. The moisture of th208-em and 20-40 cm
soil layer measured on Jul§*2vas 19.5% and 20.9% and measured on Audtigt\8as
12.7% and 13.9%, respectively.

The results were studied by analysis of varianakthe significance of differences
were determined using Tukey's test at 0.05 proitabahel.

RESULTS

The basil types studied in the experiment diffecedsiderably in the character
of growth and their reaction to inoculation with cayrhizal fungi was sometimes
also differentiated. The mycorrhization had an uofaable effect on plant growth
of both basil forms. At harvest time, the height‘@fpal’ control and inoculated
plants was 42.3 cm and 37.6 cm and the heighteémgleaves control and inocu-
lated basil plants was 66.9 cm and 64.1 cm, respdgtwith the differences being
significant. In the case of green leaves basil tythis effect appeared in the second
half of July only (tab. 1).
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The effect of mycorrhization on stem diameter wgsificantly differentiated in de-

pendence of basil form. The mycorrhization did affect the stem growth of green

leaves basil plants and it had an unfavourablecetia stem growth of ‘Opal’ plants in

the second half of vegetation period (tab. 2). fresh and the air dry weight of inocu-
lated plants of both basil types was lower in corigoa to control plants, however this
effect was significant only in the case of freshighe The mycorrhization did not affect
the number of branches developed by stem of blsit tab. 3). It did not also affect the

length of leaf with petiole, nor the length and tidth of leaf blade (tab. 4).

Table 1. Height of basil plants in dependence pétynycorrhizal inoculation and date

of measurement

Tabela 1. Wysok roslin bazylii w zalenosci od jej formy, inokulacji szczepiogkmikoryzowg

i terminu pomiaru (cm)

Inoculated Not inoculated

Date of measurement Rozsada Rozsada

. . . Mean - Mean

Termin pomiaru inokulowana : . nieinokulowana : .
Srednio Srednio
Green Opal Green Opal
Zielona P Zielona P

h
May 28 31,6 17,6 30,6 20,4
28 maja
June 4 33,1 18,6 32,1 21,1
4 czerwca
June 12 36,4 18,9 36,0 22,4
12 czerwca
June 19 38,1 19,9 38,4 23,6
19 czerwca
June 28 40,5 21,0 41,4 24,8
25 czerwca

d

July 3 46,3 21,2 46,9 25,7
3 lipca

h
July 1d 50,5 23,7 50,8 26,9
10 lipca

h
July 18 54,1 25,7 53,5 29,9
16 lipca

h
July 23 57,0 30,5 60,8 35,3
23 lipca

h
July 3 60,8 35,6 64,4 38,7
30 lipca
August 64,1 37,6 50,9 66,9 42,3 55,
3 sierpnia
LSDo 05 (for last measurement)
NIRg,0s (dla ostatniego pomiaru) A (form of basil, forimazylii) = 3,07

B (mycorrhization, mikoryzacja) = 3,07
A x B =n.s., n.i.
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Table 2. Diameter of basil stem in dependenceps,tynycorrhizal inoculation and date
of measurement (mm)
Tabela 2 Srednica todygi bazylii w zaladsci od jej formy, inokulacji szczepionkmikoryzowg
i terminu pomiaru (mm)

Dzﬁe of measurement Rozsg]doa? ?Agfu?owana Mean Rozsﬁggiz?;ﬁflzﬁldowana Mean

ermin pomiaru Green ‘Opal’ Srednio Green ‘Opal’ Srednio
Zielona Zielona

gﬂs? Xéfa: 4,47 323 4,43 3,82

iugz%f/vca 4,81 3,59 4,78 4,20

ilzmc?zé?wca 5,14 3,82 5,22 4,42

ignc?zérg:/vca 5,53 3,97 5,69 4,72

%gnc?zé;g\/vca 6,16 4,38 6,54 5,11

%ullu)p/)g; 7,79 4,79 7,68 5,46

ig'ﬁ’i;g; 8,64 5,40 8,36 6.04

ig'ﬁ’i;f; 9,84 6,20 9,79 8,92

;g'ﬁjf; 10,78 7,21 10,83 10,71

gg'ﬁjfg 11,40 8,54 9,97 11,58 11,29 11,4

LSDg 05 (for last measurement)
NIRo,05 (dla ostatniego pomiaru) A (form of basil, fortmazylii) = 0,943

B (mycorrhization, mikoryzacja) = 0,943

AxXB=

1,818

Table 3. Effect of basil type and mycorrhizal infation on fresh and air-dry weight

of plant herb (g) and on number of stem branches

Tabela 3. Wptyw formy bazylii i zastosowania szdaefi mikoryzowej nawieza
i powietrznie suchhmag ziela (g) oraz na liczbrozgatzien pedu

Inoculated Not inoculated
Plant weight Rozsada inokulowd- Mean Rozsada nieinokulof Mean LSDo.s
Masa réliny na Srednio wana Srednio NIRo,0s
Green ‘Opal’ (_sreek ‘Opal’
Zielona p Zielona
Fresh A =5113
Swiesa 305,9 136,8 2214 414,7 159, 287,0 B =51,13 _
A xB=n.s.,n..
Air-dry =10,40
Powietrznie 65,0 19,9 42,5 80,0 24,3 52,6 B=n.s.,n.i.
sucha AxB=n.s., n.i.
Number
A=14
of stem branches 1 g 70 | 85 9,0 9,0 90| B=ns.,ni.
iczba rozga- AxXB=ns. ni
tezien pedu DR

A — form of basil, forma bazylii

B — mycorrhization,

mikoryzacja
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Table 4. Effect of basil type and mycorrhizal inlation on length and width of leaf (cm)
Tabela 4. Wptyw formy bazylii i zastosowania szdmegi mikoryzowej na dtuga
i szerokac¢ liscia (cm)

Inoculated Not inoculated
Measured trait | Rozsada inokulowana,Mean Rozsada nieinokulowal aMean LSDo.05
Cecha mierzona Green ‘Opal’ Srednio Green ‘Opal Srednio NIRo,05
Zielona Zielona
Ic;fe{:eggpwith petiole A =080 .
DGO 10,0 8,0 9,0 9,9 8,4 9,2| B =n.s.,n.i.
gosc AxB=n.s.,ni
z ogonkiem
Length
A=0,64
of leaf blade .
- ’ 7,8 5,8 6,8 7,6 59 6,8| B=n.s.,n..
Dfu_gmc 'blaszkl AxB=n.s.,n.i
lisciowej
Width of leaf blade A=0,29
Szerokdé¢ blaszki 4,0 3,5 3,8 3,9 3,6 3,8 B=n.s.,n..
lisciowej AxB=n.s.,ni

"notations the same as in tab. 3
oznaczenia takie same jak w tab. 3

Table 5. Effect of basil type and mycorrhizal inlation on content of some compounds and DPPH
scavenging ability
Tabela 5. Wptyw formy bazylii i zastosowania szdeegi mikoryzowej na zawartgé wybranych
zwiazkow i aktywndé antyoksydacyja DPPH

Inoculated Not inoculated
Measured trait Rozsada inokulowaria Mean . _Rolisiada Mean LSDg 05
Cecha mierzona Srednio |—ICINOXUIOWANA._ | raqnig NIRo,05
Green ‘Opal Green ‘Opal
Zielona p Zielona

Dry matter A =1,143
Sucha masa 17,69 12,08 14,89 16,34 13,1 14,76 B' =n.s., n.i.
(% f.w.) AxB=2246
Monosaccharides A =0,0619
Cukry proste 0,114 0,296 0,205 0,106 0,234 0,171 B =n.s., n.i.
(% f.w.) AxB=n.s., n..
Total sugars A=0,1220
Cukry ogétem 0,636 0,303 0,469 0,485 0,30 0,394 B =n.s, n.i.
(% f.w.) AxB=n.s., n.i.
Ik—vzvaggorblc acid A=267

. 44,9 73,3 59,1 55,9 75,8 65,9 B =2,67
L-askorbinowy AxB =525
(mg100 g f.wh) '
Anthocyanins Antg- A =0,00007
cyjany 0,0067 0,0328 0,0197 0,0072 0,0324  0,0198 B = 0,00007
(% f.w.) A x B =0,00013
Chlorophyll A =0,0071
Chlorofil 1,832 1,716 1,774 1,679 1,85 1,766 B =0,0071
(mgg fw.? A x B =0,0140
Phenolic acids A =0,00820
Fenolokwasy 0,4539 0,5161 0,485(Q 0,4554 0,5220 0,4887 B =n.s., n.i.
(% f.w.) AxB=n.s., n..

. A=5,1288

DPPH ~ scavenog ;3,68 | 75494| 74481 67,124 76560 71,842B=n.s., n.i.
ability (%) AxB=ns. ni

"notations the same as in tab. 3
oznaczenia takie same jak w tab. 3



18 A. Borowy, M. Matela

Table 6. Effect of mycorrhization on content ofrtiied compounds in essential oil from green
leaves basil type
Tabela 6. Wptyw mikoryzacji na sktad olejku etenyego rglin formy zielonej
bazylii pospolitej (%)

g EE
s F 8 e
g1 3 = g3

No Compou_nd E © g e g % No Compoqnd E © g Q %
Nr Nazwa zwizku SR8e | TREl N Nazwa zwizku 8SZ8Le | TR =

Swn S n & S 0n 3 n 9

S| 3c® S5¢ | 852

SErx s zZ@xc SErx s Z0X o
1 o-pinene 0,60 0,20 36 | a-cis-bergamotene 0,93 0,13
2 Camphene tr. tr. 37 (E)-caryophyllene 1,82 0,31
3 Sabinene 0,44 0,24 38| B-cedrene tr 0,17
4 B-pinene 1,28 0,66 39 | a-trans-bergamotene 0,68 5,82
5 Myrcene 1,20 0,72 40 | a-guaiene 1,25 0,69
6 2--carene 0,07 tr. 41 (§)-farnezene tr. 0,17
7 a-terpinene tr. tr. 42 Muurolene-3,5-dien-| tr. 0,17

cis
8 Limonene 0,21 0,16 43 (BYfarnegene 1,09 0,61
9 1,8-cyneol 11,18 8,96 44| a-humulene 0,66 0,68
10 | y-terpinene 0,07 tr. 45 Muurolene-4(14),5- | 0,52 0,67
dien-cis
11 | Cis- sabinene 0,22 0,26 46| B-acoradiene tr. 0,16
12 | Terpineol tr. tr. 47 | a-amorphene 0,10 0,17
13 | Cis-linalol-oxide tr. tr. 48 Germacrene D 1,80 23
14 | Phenchene 0,52 - 49 Viridiflorene 0,22 tr.
15 | Linalol 54,54 53,92 50 Bicyclogermacrene 1,50 640,
16 | Endo-phenchol 0,23 - 51| a-bulnesene 2,21 1,02
17 | Camphor tr. 0,20 52 Germacrene A 0,58 0,31
18 | Borneol 0,12 0,22 53 | y-cadinene 2,16 3,29
19 | Terpinen-4-ol tr. 0,06 54 | 3-amorphene 0,11 0,06
20 | o-terpineol 0,32 0,68 55 Trans-calamenene 0,19 0,29
21 | Phenchyl acetate 1,99 - 56 a-murol-5-en-4-ol-cis tr. 0,07
22 | Linalol acetate tr. 0,06 57| a-cadinene tr. 0,07
23 | Bornyl acetate 0,06 1,47 58 Spathulenol 0,64 70,6
24 | Trans-pinocarveol | tr. tr. 59 Caryophyllene oxide 0,23 tr.
acetate

25 | d-elemene tr. tr. 60 Globulol 0,10 0,11
26 | ?? 0,10 0,09 61 Viridiflorol 0,07 0,14
27 | a-cubebene 0,09 0,06 62 Epi-di-1,10-cubenol 0,69 11,0
28 | a-terpinyl acetate tr. 0,06 63| a-epi-cadinol 0,12 0,08
29 | ?? tr. 0,07 64 | a-muurolol 4,76 6,93
30 | Eugenol 0,21 1,59 65| a-cadinol 0,37 0,41
31 | a-copaene 0,40 0,57 66 Intermedeol 0,31 0,12
32 | ?? 0,19 0,12 67 Khusinol 0,07 0,08
33 | B-bourbonene 0,20 0,36 68| B-(E)-ocimene - tr.
34 | B-elemene 2,15 1,05 69 Octanol - 0,28
35 | B-cubebene tr. 0,20 70 Sesquiphellandrene - 0,18

tr. — content lower than 0.05%
zawartd¢ nie mniejsza ri0,05%
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Table 7. Effect of mycorrhization on content of gmunds determined in essential oil from basil
plants cv. Opal
Tabela 7. Wptyw mikoryzacji na skiad olejku etenyego rg@lin bazylii pospolitej
odmiany ‘Opal’ (%)

y§ .|g & s | BE
¢ B Egs Bgg | s2¢
No Compound 2353 3 &S| No Compound I3 E 383
Nr Nazwa zwizKu S83 288 Nr Nazwa zwizKu 383|283
8 g 35%3 EX2 1589
g 2z 2 £ 28
1 a-thujene tr. tr. 34 | p-elemene 1,80 0,75
2 o-piene 0,97 0,69 35 (E)-caryophyllene 2,08 0,15
3 Camphene 0,07 0,09 36| a-trans-bergamotene 0,75 7,03
4 Sabinene 0,66 0,62 37| a-guaiene 1,29 0,15
5 B-pinene 1,62 1,33 38 Aromadendrene tr. 0,08
6 Myrcene 1,62 1,33 39 (Zp- farnesene 1,54 0,51
7 23-carene tr. tr. 40 | a-humulene 0,74 0,44
8 a-phellandrene 0,06 tr. 41 Muurolene-4(14),5-| 0,59 0,50
dien-cis
9 o-terpinene tr. tr. 42 | B-acoradiene 0,13 0,08
10 | Limonene 0,58 0,30 43| a-himachalene 0,16 0,06
11 | 1,8-cyneol 11,69 10,46 44 Germacrene D 1,97 87 1,
12 | y-terpinene 0,08 0,05 45| B-selinene 0,30 tr.
13 | Cis-sabinene 0,32 0,34 46 Bicyclogermacrene 316 | 0,49
14 | Terpineol tr. tr. 47 | a-bulnesene 1,83 0,81
15 | Cis-linalol oxide tr. tr. 48 Germacrene A 0,56 0,29
16 | Phenchene 0,75 tr. 49 y-cadinene 2,28 2,79
17 | Linalol 49,65 50,32 50 | 8-amorphene 0,10 0,06
18 | Endo-phenchol 0,31 tr. 51 Cis-calamenene 0,33| 590
19 | Trans-pinene tr. - 52 10-epi-cubebol 0,05 0,10
20 | Camphor 0,12 0,34 53| a-cadinene 0,06 0,07
21 | é-terpineol 0,23 0,17 54 ?? tr. 0,10
22 | Terpinen-4-ol 0,16 0,21 55 Spathulenol 0,92 50,6
23 | a-terpineol 1,15 1,14 56 Caryophyllene oxide 0,26 ,080
24 | Endo-phenchyl 2,21 - 57 Globulol 0,07 tr.
acetale
25 | Bornyl acetate 0,13 1,49 58 Viridiflorol 0,07 1P
26 | Trans pinocarveo| tr. tr. 59 Humulene epioxide 0,06 0,05
acetate
27 | é-elemene tr. tr. 60 Epi-di-1,10-cubenol 0,77 1,06
28 | ?? 0,16 0,14 61| a-epi-cadinol 0,20 0,10
29 | a-cubebene 0,10 tr. 62| a-muurolol 4,83 7,11
30 | o-terpinyl acetate tr. 0,06 63| a-cadinol 0,45 0,46
31 | Eugenol 0,57 3,03 64 (E)-14-hydroxy-9-epji-0,10 0,06
caryophyllene
32 | a-copaene 0,34 0,29 65| B-(E)-ocimene - tr.
33 | (EB-damasceon 0,20 0,16 66 Borneol - 0,16

tr. — content lower than 0.05%
zawartd¢ nie mniejsza ri0,05%
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The mycorrhization did not affect the content of dratter, monosaccharides and to-
tal sugars, phenolic acids as well the DPPH scamgrabpility in the leaves of both basil
types. The effect of mycorrhization on content tifev leaf components measured at the
end of vegetation period was differentiated (tah.The content of L-ascorbic acid was
significantly dependent on mycorrhization, on bagpe and on interaction between
them. Leaves of green basil plants contained sagmifly less L-ascorbic acid than the
leaves of ‘Opal’ plants and mycorrhization loweth@ content significantly. Mycorrhi-
zation did not affect the high content of L-ascorhcid in the leaves of ‘Opal’ plants.
Similarly the low content of anthocyans in the leswof green basil plants significantly
decreased and the much higher content of anthociratise leaves of ‘Opal’ plants sig-
nificantly increased under influence of mycorrtiza. However, a different effect on
chlorophyll content was observed in the experim@ihie mycorrhizal fungi decreased
significantly the content of this component in teaves of ‘Opal’ plants and increased
significantly its content in the leaves of greesibplants.

The content of essential oil in the dry leavesaftmol as well as of inoculated green
basil plants was 0.42 % and in the leaves of cbatid of inoculated ‘Opal’ plants it was
0.45% and 0.48%, respectively. 70 compounds werermaed in the essential oil ob-
tained from control and from inoculated green baklnts in comparison to 66 com-
pounds determined in the essential oil obtainedhfcontrol and from inoculated ‘Opal’
plants (tab. 6 and 7). The essential oil obtainmedhfcontrol green basil plants did not
contain phenchene, endo-phenchol and phenchyltacatal the essential oil obtained
from inoculated green basil plants did not contfi(E)-ocimene, octanol and ses-
quiphellandrene. The essential oil obtained fromtiad ‘Opal’ plants did not contain
trans-pinene and endo-phenchyl acetate and thatiedseil obtained from inoculated
‘Opal’ plants did not contain borneol and (E)-RBroene. Linalol made about 50% of the
essential oil obtained from ‘Opal’ plants and a4 of the essential oil obtained from
green basil plants and its content was not affeloyeahycorrhizal fungi.

DISCUSSION

In the experiment the effect of mycorrhization oeen leaves type and ‘Opal’ basil
plants was generally negative and this not agrebk thie results obtained in different
environmental conditions by Copettaal. [2006], Hemavathét al. [2006] and Rashmi
et al. [2008]. In this study the basil was cultivatedgimod growing conditions (tempera-
ture, rainfall, soil moisture, nutrition) and acdimng to Gorka [2004] sometimes in such
situations the effect of mycorrhization can be uvofaable. The favourable effect of
mycorrhization is visible especially good in stressiditions [Ks¢zak 2001]. In Poland,
the negative effect of mycorrhization on growthGifina aster and sage was observed by
Nowak [2007, 2009] and on growth of thyme by Godew Bosiacki [2008]. The effect
of mycorrhization on several traits related to plgrowth was dependent on type of
basil. It was less visible on vigorously growingumis with green leaves in comparison to
‘Opal’ plants with violet leaves. Similarly the nohization had a negative effect on
content of anthocyans and L-ascorbic acid onlyhinleaves of green type plants witch
contained much less these components than thesledv®pal’ plants. In the experiment
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the mycorrhization did not influence the contenes$ential oil in basil leaves what con-
firms the results obtained by Toussainél. [2008].

CONCLUSIONS

1. Green leaf type and ‘Opal’ basil plants inocedatvith mycorrhizal fungi grew
slower and at harvest their height, stem diameterfeesh weight were lower in com-
parison to control plants.

2. Mycorrhization did not affect air-dry weight basil plants, length and width of
basil leaves, number of stem branches, contentrpfrthtter, monosaccharides, total
sugars, phenolic acids, essential oil and actfityemoval of DPPH radicals.

3. Effect of mycorrhization on content of anthocyaohlorophyll and L-ascorbic
acid in the leaves was dependent of basil type.
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Streszczenie.O$miotygodniows doniczkowan rozsad bazylii typu zielonolistnego oraz odm.
Opal posadzono w polu 21 maja, glice w petni kwitnienia rdiny zebrano 3 sierpnia. Bezpo-
srednio przed sadzeniem system korzeniowdlimobyt szczepiony grzybami mikoryzowymi za
pomoa szczepionki ,Vaxi-Root”. Rdiny szczepione rosty wolniej i podczas zbioru iekiso-
kos¢, srednica todygi orazwieza masa byly mniejsze. Mikoryzacja nie miata wptyma po-
wietrznie such mag roslin, dtugas¢ i szerokd¢ lisci, liczhe rozgakzien pedu ani na zawarts
suchej masy, cukréw ogoétem, cukrow prostych, kwasémolowych, olejku eterycznego oraz
aktywnas¢ antyoksydacyjm DPPH wswiezych lisciach bazylii. Wptyw mikoryzacji na zawa#b
antocyjanow, chlorofilu i kwasu L-askorbinowego aglezny od typu bazylii.

Stowa kluczowe:wzrost ralin, sucha masa, cukry, antocyjany, chlorofil, elegteryczny



