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AMOUNT OF ENDOPHYTIC MICROBIOTA
IN GRAPEVINE SHOOTS

The aim of the investigation was to evaluate the amount of grapevine endophytic micro-
biota using different nutritional media. Materials and methods. Endophytic microbiota
from wooden shoots of grapevine Vitis vinifera L. cv Arkadia was isolated on the eight
nutritional media with different compositions. Results. The highest amounts of bacteria
were isolated on YEM, YMA and TY nutritional media. The distinctive features of YMA
and YEM media was the presence of mannitol, and of TY — the increased concentration
of yeast extract. Conclusion. Amount of microbiota representatives from grapevine
shoots reached from (6.4+0.3) x 10* to (2.0+0.4) x 107 CFU/cm® depending on the
nutritional medium and decreased from October to December at least in one range.
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Grapevine endophytic microbiota includes bacteria inhabiting internal plant
tissues — more commonly xylem vessels, where bacteria can freely move and firmly
attach [10]. The normal microbiota of plants are usually represented by saprophytic
bacteria. If pathogens penetrate into a plant, the survived in xylem harmful bacteria
(Xylella fastidiosa, Clavibacter xyli, Pseudomonas syzygii, Rhizobium vitis, R. ra-
diobacter etc.) can cause a disease [7].

Endophytic microbiota may also be a source of antagonistic strains for the control
of infectious plant diseases [8].

The aim of investigation was to evaluate the amount of grapevine endophytic
microbiota using different nutritional media.

Materials and methods

The wooden shoots of grapevine Vitis vinifera L. were collected from the cv Arka-
dia plants. Microorganisms in grapevine were detected by the method of J. Lehoczky
[10]. Wooden shoots of grapevine were selected from the lateral trunk branches in
October-December. The shoots were cut close to the branching. The shoots were
washed with detergent under running water, thoroughly rinsed, flambéed and then
fragments from the proximal ends of the shoots with 0.6—-0.7 cm lenght and 10 cm in
diameter were cut to 0.5 cm discs. The disks were placed in sterile boxes and poured
with sterile saline to completely cover the cut material. The disks were shaken for
one hour at room temperature and later placed at 4 °C. After 24 hr of exposition,
100 pl of the obtained suspensions were plated on nutrient media and incubated for

© LI. Marynova, V.Yu. Ivanitsa, N.V. Limanska, 2016

40 —— /ssN 2076-0558. Mikpo6ioroeisn i 6iomexnoroeisn. 2016. Ne 1. C. 40-46



AMOUNT OF ENDOPHYTIC MICROBIOTA IN GRAPEVINE SHOOTS

2 days at 28 °C. The amount of bacteria was calculated as the number of colony
forming units per cm® volume of the tested grapevine shoot fragments (CFU/cm?).
Mean values of seven repeats of each variants with 95% confidential interval were
calculating using “Microsoft Excel”.

To isolate the wide range of endophytic grapevine microbiota and to estimate
the amount of bacteria in grapevine shoots, eight nutritional media of different

compositions were used (Table 1).
Table 1

Composition of the nutritional media for endophytic grapevine microbiota

Medium Medium composition, g/l
PSA 300 g of potatoes (extract), Ca(NO,),x4H,0 - 0,5 g, Na,HPO x12H,0 -2 g, sucrose
- 20 g, agar-agar — 15 g [9]
YEM Mannitol - 10 g, yeast extract - 0,4 g, K HPO4 - 0,5 g, MgSO, — 0,2 g, agar-agar —

15 g[14]
PYGA Peptone — 3 g, yeast extract — 5 g, glycerine — 10 ml, agar-agar — 20 g [7]
Yeast extract— 1 g, mannitol - 10 g, K. HPO, x 3H,0 - 0,65 g, MgSO,x 12H,0 - 0,2

YMA g, NaCl - 0,12 g, agar-agar —15 g [6; 8]
LB Peptone — 10 g, yeast extract — 5 g, NaCl - 10 g, agar-agar — 15 g [5]
TY Triptone — 5 g, yeast extract - 3 g, CaCl,x6H,0O - 1,3 g, agar-agar — 15 g [12]

YPGA Yeast extract - 5 g, glucose -10 g, peptone — 5 g, agar-agar - 15 g [11; 13]

PA Potato extract (200 g in 1 liter of tap water), agar-agar - 1,5 g [2]

Results and discussion

The results of isolation of microorganisms from 27 grapevines have shown
that the amount of wooden shoot microbiota in different plants varied significantly
during the investigation period. On the media with the best compositions for endo-
phytic grapevine microbiota from (6.4+0.3) x 10* to (2.0+0.4) x 10" CFU/cm® were

revealed (Table 2).
Table 2

Mean amount of endophytic microbiota in different months
of investigations (CFU/m?)

Nutritional media
Month

PSA YPGA | YEM YMA PA LB TY PYGA
October | (11£02)[(1,3£0,5)[(2,020.4) | (1,140,2) | (8,8£0,6) | (1.420,3)|(1,040,7) | (1,10,3)

x 107 x 107 x 107 x 107 x 10° x 107 x 107 x 107
November (1,6+0,3)[(2,7+£0,6)|(3,5+0,5) | (1,2+0,3) | (4,2+0,7) | (6,4+0,5) | (8,7+£0,4) | (2,5+0,3)

v x 10° x 10° x 10° x 10° x 10° x 10° x 106 x 10°

December (6,9+0,5)|(1,1£0,3) | (6,4+0,3) | (4,5+0,4) | (9,2+0,5) | (3,8+0,2) | (9,7+0,6) | (1,5+0,2)

x 10° x 10° x 10* x 10° x 10° x 10* x 10* x 10°
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As it can be seen from Figure 1, the amount of grapevine endophytic bacteria
in the majority of cases (66.6%) reached up to 10° and 10" CFU/cm’.
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Fig. 1. Percentage of the certain ranges of microbiota amount in October—December.

The obtained results coincide with the data of the previous investigators which
have shown that grapevine vessels contained from 10* to 10°/ml of microorganisms
depending on the detection method [4].

Comparison of the mean quantities of bacteria (Figure 2) in all 27 tested grape-
vine plants by the isolation on each of eight media allowed us to reveal the highest
number of bacteria on the media YEM (7.7 £ 0.4) x 10° CFU / cm?®), YMA (5.7 +
0.8) x 106 CFU/cm®) and TY (5.6 £ 1.1) x 10° CFU/cm?).
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Fig. 2. Mean amount of endophytic microbiota as determined
by the isolation on different nutritional media in October—December (CFU/cm?)
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YEM («yeast-mannitol mediumy) [14] and YMA («yeast-mannitol agar»)
contain yeast extract and mannitol (carbon source), but differ by the composition
of salts. TY ( «tryptone yeast») medium besides of yeast extract [12] contains also
trypton as an available source of amino acids for microorganisms, and CaCl.. In case
of YEM and YMA media showing the best results, we may suppose that the high
level of bacterial growth could be explained by the presence of mannitol in their
compositions. In case of TY medium a high level of growth could be explained by
the high quantity of yeast extract. The results coincide with the data of our previous
studies that also showed better growth of endophytic grapevine bacteria on YMA
and YEM media [1].

The results of investigations carried out for three months in the end of grapevine
vegetation period — in the beginning of the dormancy period (October, November,
December) have showed that the mean amount of bacteria grown on nutritional
media clearly decreased every month.

In December, the number of bacteria grown on nutritional media decreased in
two - three ranges comparing with October (Table 2). Thus, the mean number of
endophytic microbiota on YEM decreased from (2.0 £ 0.4) x 10" CFU/cm? in October
to (6.4 £0.3) x 10*CFU/cm?® in December.

With YMA medium it was possible to detect the maximum number of bacteria
in December, which was a range higher than the results of isolation on other media
(4.5+0.4)x 10%cm?. Thus, YMA medium can be recommended for the isolation of
endophytic grapevine microbiota in winter period.

Our results coincide with the data of Bauer et al. (1994) who described the
population amounts of some representatives of endophytic grapevine microbiota with
peaks in May and October and the subsequent decrease in November - December.

During our investigations it was found out that in October the number of
endophytic bacteria reached approximately 10° and 10’ CFU/cm?. From October to
December the amount of endophytic microbiota on the majority of media decreased
in 2-3 ranges.

The obtained results have shown that the highest amount of endophytic bacte-
ria could be isolated on YEM medium. With YEM medium it would be possible to
detect the number of bacteria in shoots during all seasons and to establish the role
of microorganisms in grapevine plants.
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YUCEJBHICTh EHAO®ITHOI MIKPOBIOTH IMMATOHIB
BUHOTIPATY

Pedepar
Memoro pobomu OV10 8UHAYEHHS YUCETbHOCMI eHO0pimHOI MiKpobiomu pociuH
8UHO2PAOY 34 8UCIBAX HA cepedosulyd pizHo2o ckaady. Mamepianu i memoou.
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Enooghimuy mixpobiomy sunozpady eudinsiu Ha icim cepedosuy pizHo2o ckaady. /s
docioxcernb 8i0dupanu 30epes siHiny 103y eunozpady Vitis vinifera L. copmy Apxadis.
Pesynomamu. Hatibinowy xintoxkicms 6akmepiti MOJXCHA 6Y10 8UOLIUMU GUCIEAMU HA
cepeoosuwga YMA, YEM ma TY, iominnoio ocobaueocmio nepuiux 080x sKux 0yna
HaseHicme manimony, a cepedosuuya TY — nidsuuenol Kitbkocmi OpiscoHco8020 eK-
cmpaxmy. Bucnosok. Yucenvrnicms npedcmasnuxie Mikpobiomu cyoun na2oHié 6UHO-
2pady cmanosuna 6io (6,4+0,3) x 107 0o (2,0+0,4) x 10" KYO/cm? 6 3anedxcnocmi 6io
cepedosuya KyibmugyeaHHs i y nepioo 3 JCO8MHsL MICsYsl N0 2PyOeHb 3MEHULY8ANACS
WOHAUMeHUe Ha 00UH NOPSIOOK.

Kunwuosi crnosa: endogpimna mikpobioma, 8UH02Pao, HCUBUIbHI Cepedosuyd.
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YUCJIEHHOCTH SHAO®UTHON MUKPOEUOTHI
IHHOBEI'OB BUHOI'PAJIA

Pedepar

I]envro pabomoi 6bLI0 bIAGTIEHUE YUCTEHHOCHIU IHOODUMHOU MUKPOOUOMbL BUHOSPAOA
npu evlcesax Ha cpedvl pazrozo cocmasa. Mamepuanvt u memoovl. IHOODUMHYIO
MUKPOOUOMY BUHO2PAOA BbLOCTANU HA 80CEMb CPEO PAZHO20 COCMAsa. Jisi ucciedo-
6anUs omoupanu oopegecHesuwyto 103y eunozpaoa Vitis vinifera L. copma Apkadus.
Pezynemamut. Haubonvuiee konuuecmso Oaxmeputi MONICHO ObLIO 8b10ETUMb NOCEEAMU
Ha cpedvt YMA, YEM u TY, omauuumenvHoti 0coOeHHOCHbIO NEPEbIX O8YX U3 KOMOPbIX
Oyn0 Hanuuue ManHumond, a cpeovi TY — noGblueHHO20 KOTUUECmEa OPONCIHCEGO2O
akempaxma. Bo1eoo. Yucaennocmo npedcmasumeneti MUKpoOOUONvl ocyoos nobe2os
sunozpada cocmasnsiia om (6,4£0,3) x 107 0o (2,0+0,4) x 10’ KOE/c»m® 6 3asucumocmu
om cpeovl KYTbMUSUPOSaHUs U 6 Repuood ¢ OKMAOPs Mecsyd no 0eKabpb YMeHbULALACh
10 MeHbuell mepe Ha 00UH NOPSIOOK.

Kirouesvie crnosa: snooumuas muxpobuoma, 6uHo2paod, numameibHole cpeobl.
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