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It is known that in some case herbicides could disturb the biocenosis
of soil [1, 2, 3, 4, 5, 6, 8]. Therefore, the attention is paid to the bio-
logical methods of weeds control. One of them might be the use of
microorganisms as producers of phytotoxic substances.

The present work was designed to isolate microsrganisms producing
toxic metabolites, so-called ”bioherbicides”, the effect of which on plants
was similar to the synthetic herbicides. ’

METIODS

From roots and leaves of sugar beet 38 bacterial and 2 yeast strains
were isolated. The isolation was performed on media with sugar beet
and potato extracts, 3 synthetic media were adopted for the culture:
(1) according to Wickerham [11]; (2) after Spencer [10]; (3) me-
dium composed of: glucose — 10 g, NaNO; — 2 g, K,HPO, — 0,5 g,
KCl — 0,29 g, FeSO, — 0,01 g, yeast extract — 1 g, distilled water — 1 1.

Phytotoxic properties of microorganisms were tested on sugar beet
and weeds commonly occuring in the culture of this plant, namely
Galinsoga parviflora, Raphanus raphanistrum, Chenopodium album, Chry-
santhemum segetum, Stellaria media, Echinochloa crus-galli, Senecio
vulgaris. Moreover, Sinq‘pié alba was adopted as an index plant for
biopreparations. ;

The phytotoxic ‘effect of microorganisms was determined: as follows:

— germination of seeds, previously soaked for 18 hours in' the culture
of microorganisms and further growth during 2-3 weeks,

— spraying of 5-8-day old plants with bacterial culture,

1 The work was supported by Grant No. FG-P0-249 from the US Department
of Agriculture.
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— watering the plants with bacterial culture at a definite concen-
tration,

— vegetation experiments in micropots at planting germinated seeds
into sand or soil, previously saturated with bacterial culture,

— inoculation of sugar beet leaves with bacterial suspension,

— inoculation of sugar beet and potato discs with bacterial suspension.

The toxic substance from the bacterial culture (strain No. 101) was
extracted with acetone. For this purpose, 1/2 1 of an 8-day bacterial
culture were centrifuged for 15 minutes at 20 000 r.p.m. The super-
natant was treated with 4 volumes of acetone and left overnight at 4°C;
the precipitate was dried in vacuum till a grey powder was recovered.

Thus obtained crude preparation was subjected to dialysis for 24-48
hours and the separated fractions were determined chemically using
biuret, ninhydrin, Molisch, Fehling and antron tests. A part of the crude
preparation (50 mg) was hydrolysed with 5N HC1 for 15 hours. The
hydro- and dialysis products were determined by paper chromatography.

RESULTS

Among the 40 isolated bacterial strains, 8 were found to inhibit
germination or growth of the tested plants. The reaction of the plants
to some strains is shown in Figs 1, 2. A selective effect was exhibited
by the strains: Corynebacterium sp. 101, Pseudomonas sp. 13 and Rho-
dotorula sp. 104.

Among the tested plants, Senecio vulgaris proved to be resistant
to all strains under investigation. The reaction of other plants varied;

Fig. 1. The influence of microorganisms on the growth of Echinochloa crus-galli.
Strain Nos: 101 — Corynebacterium sp., 103 — Bacillus spec., 104 — Rhodotorula sp.
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the strain No. 101 exerted an inhibitory effect not only on Echinochloa
crus-galli, Chrysanthemum segetum and Stellaria, but also on Beta vul-
garis and Sinapis alba. The germination of seeds as influenced by the
strain 101, was reduced by 10-30% and the growth by 30-60%, depending
on plant. The strain was selected for further studies.

Although the strain 101 acted on most tested plants, their reaction
varied; e.g. Echinochloa and Stellaria, in the presence of bacterial culture
in the soil showed a weaker growth, but did not wither, while Sinapis,
Beta and Chenopodium withered and died as a rule, after 12-20 days.

Fig. 2. The influence of microorganisms on the growth of Chrysanthemum sege-
tum. Strain Nos: 100 — Bacillus oligonitrofilus, 103 — Bacillus sp., 104 — Rhodo-
torula, 13 — Pseudomonas sp.

Fig. 3. Sinapis alba seedlings 12 hours after the treatment with culture Coryne-
bacterium sp. (101)

1 — watering, 2 — spraying
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Withering and dying of plants were much quicker, if they were
sprayed or watered; in this case withering occurred after 10-40 hours
(Figs 3, 4).

Fig. 4. Necrotic spots on leaves of Galinsoga parviflora due to spraying with
Corynebacterium sp. (101)

Fig. 5. Necrotic spots on sugar beet leaves due to spraying with Corynebacterium
sp. (101)

The active substance separated from the bacterial culture exhibited
similar phytotoxic properties under retention of its selective effect.
The isolated preparation, like the whole culture, brought about necrosis
of leaves (Fig. 5 and roots of sugar beets (Fig. 6), without producing
similar damage to the potato discs.
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Fig. 6. The necrosis of sugar beet root due to injection with Corynebacterium
sp. (101)

The crude preparation proved to be a complex proteinopolysaccharide
compound, the phytotoxic properties being linked with the polysaccha-
ride fraction. The fraction was composed of glucose, galactose, mannose,
apparently of fueose and other nonidentified compounds with Rf = 0.93
and 0.62; the protein fraction consisted of histidine, asparagine, alanine,
glutamic acid.

The culture of Corynebacterium No. 101 showed, in addition to its
phytotoxic properties, an antibiotic effect on some microorganisms, e.g.
Azotobacter chroococcum (Fig. 7) and Ervinia carotovora, the latter
being affected by the polypeptide fraction.

Fig. 7. Antibiotic action Corynebacterium sp. (101) on Azotobacter chroococcum
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The use of the strain for experiments with Venzar was found to
enhance the toxic effect of the herbicide by about 30% in a number of
withering plants.

CONCLUSIONS

The experiments aiming at isolation of ”bioherbicides’” are very
promising; the range of their effect on plants and microorganisms seems
to be much wider than that of synthetic herbicides. Moreover, they
might interfere with the latter. With the present tendency of combining
herbicides in soil cultivation, a current use of synthetic preparations
with the metabolites of bacteria should be taken into consideration, the
more so as such combinations may occur in soil without our intervention.
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HERBICYDOWE DZIALANIE NIEKTORYCH MIKROORGANIZMOW
NA ROSLINY

Akademia Rolnicza we Wroclawiu

Streszczenie

W poszukiwaniu mikroorganizmé6w, produkujacych substancje toksyczne dla
chwastéw, wyodrebniono z korzeni i liSci buraka cukrowego 38 szczep6w bakterii
i 2 szczepy drozdzy. WlaSciwosei fitotoksyczne tych mikroorganizméw badano na
buraku cukrowym oraz na chwastach wystepujacych najcze§ciej w uprawie tej
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ro§liny. Na tej podstawie wyselekcjonowano 8 szczepéw mikroorganizméw o dzia-
laniu wybiérezym w stosunku do chwastéw, Najbardziej interesujace byly Coryne-
bacterium sp. 101, Pseudomonas sp. 13 i Rhodotorula sp. 104.

Z kultury Corynebacterium sp. 101 wyodrebniono substancje aktywng ”bio-
herbicyd”. Okres$lono jej proteinowo-polisacharydowy charakter. Uzyskany surowy
preparat wykazywal selektywne dziatanie w stosunku do badanych chwastow,
podobnie jak cata kultura. Stwierdzono réwniez, ze szczep Corynebacterium sp. 101
‘produkuje substancje antybiotyczng w stosunku do Azotobacter chroococcum
i Ervinia carotovora.

3. KPEHXEJB, 1. JEIUHBCKA, 3. XKYKOBCKA

TEPBUMIIUTHOE JEVICTBUE MUKPOOPTAHU3MOB HA PACTEHUS

CebCKOX03AMCTBEHHAA akajeMus, Bpouaas, Iloablua

Pe3womMme

U3 aucTbeB M KOPHEN CaxapHOM CBEKJbl M30JMpoBaiyM 38 miTtaMMoB OGakTepuit
U 2 mramMma ,npoxm(eﬁ. PUTOTOKCHYECKME CBOMCTBA MMKDOOPraHM3MOB OIlpeje-
JANY Ha CcaxapHOi CBeKJie M TeX COPHAKAaX, KOTOpble Yallle BCEro IOABJAIOTCA
B 39TOI KYyJbType.

Ha 3TOM OCHOBaHuM BbIOPaHO 8 ILNTAMMOB MMKDPOOPTaHM3MOB HAeVCTBYIOLIMX
CeJIeKTMBHO Ha COpHAKM. CaMbIMM IepCcleKTHMBHbIMM Oblin: Corynebacterium sp. 101,
Pseudomonas sp. 13, Rhodotorula sp. 104. M3 xyabTypsl Corynebacterium sp. 101
6bLJI0 BBIZEJIEHO (DMUTOTOKCHMYECKOEe BeleCTBO, HAeMCTBYIOLlee Kak ,,6uorepbmuma’.
IlpenmapaT uMeeT IPOTEMHO-IIOJNMCAXAaPUAHBIA cocTaB. PUTOTOKCHYECKNHE CBOMCTBa
CBSI3aHbI C IOJMCAXaPUIHOM paKLMen.

KpoMe TOro STOT IUTAMM IIPOM3BOAMJ aHTMOMOTHMK geitcTByrolmit Ha Ervinia
zcarotovora u Azotobacter chroococcum.






