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The observations made during laboratory experiments with culti-
vation of young plants point to the fact that the herbicide alone added
to the medium acts on a plant in a different way than the same her-
bicide in the medium on which strains of bacteria or fungi had been
cultured. The present paper is concerned with this phenomenon.

MATERIAL AND METHODS

An active Pseudomonas strain sp. No. 161 was used for the ex-
periments. The bacteria were incubated in liquid meat peptone broth
for 14 days at 27°C. Then the bacterial culture was acidified to pH 2,5
and extracted with ethyl acetate [10]. The extract was condensed 10-fold,
with ethyl acetate evaporation at 40°C. Thus ”a crude preparation
161 S”, was obtained; its plant growth regulating activity was checked
in short term micropot experiments using “Kroélowa Majowych” lettuce
seedlings as a plant test [14, 15]. Nantejska carrot, Miejscowa seradella
and Kleszczewska lucerme were used for longterm experiments. Seeds
were soaked in the crude preparation for this purpose and placed on
Petri dishes with paper discs lying on wet cotton. After germination,
seeds with root lenght of 0,3-0,5 cm were planted in cuvettes (50 in
each), filled with 2 kg of sterile river sand. The sand had been pre-
viously mixed with minerals salts (for Papillionacea in the amount of
25 mg and the rest of plants of 100 mg of nitrogen in NH,NOj; 73 mg

1 Supported financially by the USA Department of Agriculture, Agricultural
Research Service Grant FG Po 249.
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of K,O in KHPO4 and 19 mg of K,O in KCIl; 50 mg of MgSO,. 7 H,O
and 70 mg of P,O; in K,HPO,. The medium was pH 7.

The herbicide used was a technically pure CIPC (40% a.s.) — iso-
propyl N-(3 chlorphenyl carbamate) 2 in the doses of 0,05 ppm.

The control experiments were made with:

— herbicide free sand-water soaked seeds,

— sand with herbicide-water soaked seeds.

The plants were growing in glasshouse. The experiment lasted from
a few weeks to some months. After its termination the plants were
removed to measure the lenght of roots number and lenght of stalks
and leaves and the number of nodules on the roots of lucerne. The dry
weight of plants was determined.

RESULTS

Lucerne A/I — the experiment from: Nov. 12.71 to May 5.72.
The presence of CIPC added into the medium in the doses of 0,05 ppm
has a distinct, inhibitory effect on the plant growth, as indicated by
limited formation of lateral roots and the nodules (Fig. 1 a, b). Satu-
ration of lucerne seeds with the crude 161 S preparation, protected
in some ways the plants; it caused apart from reduction of CIPC phyto-
toxicity, an increase in the grown and development of the plants (Fig.
1, 1-4). The 161 S preparation promoted an increase in the number of
nodules on the roots and stimulated propagation of the plants. The
effect tended to become more intense with decreasing concentration
of the preparation (Fig. 1 — 1, 2, 3, 4 and Fig. 2). The same results
were found for the dry mass (Fig. 3).

Lucerne — B/II — experiment from June 15 to July 11.72. In
this period lucerne reacted to the presence of the crude preparation
ealier than in the previous case (Fig. 1-B and Fig. 3-B).

Lucerne — C/III — experiment from July 20.72 to January 8.73
and D/IV from October 19.72 to June 18.73 (Fig. 4). Both experiments
with lucerne were similar, in spite of seasonal differences (Fig. 4-C, D,
and Fig. 5-C. D).

Seradella — A/l — experiment from November 19.71 to June
21.72. The herbicide in the medium inhibited the growth of the plants
reduced the number of root nodules and pods formation (Fig. 6-b).
Saturation of the seeds with the crude preparation 161 S decreased the
negative effect of CIPC; moreover there was a stimulating effect on

2 Obtained through the courtesy of the Fabrik van Chemische Produkten
Vondenligenplaat N.V-Rotterdam — Holland.
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Fig. 1 The effect of crude sub-

stances from liquid culture of

Pseudomonas sp. 161 on the

growth of lucerne cultivated
with CIPC (0,05 ppm)

control: a — water with CIPC, b —
water without CIPC; dilution of
crude preparation: 1 — 1:10, 2 —

1:100, 3 — 1:1000, 4 — 1:10 000

0,05jijm C3PC 0.0ujijim CIPC

Fig. 2. Effect of crude substances from
liquid culture of Pseudomonas sp. 161
on the growth and development of
lucerne cultivated with CIPC (0,05
ppm) — July 2072 — January 8.73
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the formation of nodules and, in some cases, of pods (Fig. 6, 1-4). The
weight of the dry mass was also higher (Fig. 7).

In two short experiments from: B/II September 20.72 to January 27.73
and C/III May 25.73 to August 15.73 — the results were similar (Fig.
8, 9).

Differences in the growth and appearence of the plants are illu-
strated by Fig. 10.

Carrot — three experiments were made at the following dates:
A/l from November 19.71 to June 29.72, B/II from October 5.72 to
February 26.73 and C/III from January 20.73 to May 23.73.
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The results from the experiments confirmed the observations on
161 S effect in Papillionacae — plants. CIPC inhibited the growth of
carrot leaves and main root but had no effect on the growth of the
lateral roots (Fig. 11 a, b). The application of the crude 161 preparation
led to suppression of the toxic action of the herbicide and even to a
certain stimulation of the growth and formation of main roots, with
concomitant inhibition of lateral ones Fig. 11 (1-4). The increase in the
yield of carrot roots was proportional to reduction in the concentration
of the crude preparation Fig. 10 (1-4), which corresponded with the
lenght and thickness of the roots (Fig. 13).
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Fig. 4. The effect of crude substances from liquid culture of Pseudomonas sp. 161
on the growth of lucerne cultivated with CIPC (0,05 ppm)
¢ — water with CIPC, b — water without CIPC; dilution of crude preparation: 1 — 1:100,
2 — 1:1000, 3 — 1:10 000, 4 — 1:100 000
Fig. 5. The effect of crude substance from liquid culture of Pseudomonas.sp. 161
on the dry mass of lucerne cultivated with CIPC (0,05 ppm) explanations as

in Fig. 4
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Fig. 6. The effect of (rude substance from liquid culture of Pseudomonas sp. 161
on the growth of seradella cultivated with CIPC (0,05 ppm)
a — water with CIPC, b — water without CIPC; dilution of crude preparation: 1 — 1:100,
2 — 1:1000, 3 — 1:10 000, 4 — 1:100 000
Fig. 7. The effect of crude substance from liquid culture of Pseudomonas sp. 161
on the dry mass of seradella cultivated with CIPC (0,05 ppm)
a — water with CIPC, b — water without CIPC; dilution of crude preparation as in Fig. 6



84 J. Sobieszczanski

B
m  20S 7227173 25Y -151U 73 o0 200K72-27173 257-15 1 73
160 160
80
%
¢ 2o
13
80 80
160
ab 12345 ad 123 4b ab 12345 wb 12345
20 QOdrijiiiii GOPC OOpjLfi.v> OIPC 240 0,05ijiTfi CIPC 0,05jijim CIPC

Fig. 8 The effect of crude substance from liquid culture of Pseudomonas sp. 161
en the growth cf seradella cultivated with CIPC (0,05 ppm)
a — wnt; r with CIPC. o - water without CIPC; dilution of crude preparation: 1 - 1:100,
— i50,)0. > — 1:10 000, 4 — 1:100 000, 5 — 1:1 000 000
Fig. 9. 'l he effect of cru;-e substance from liquid culture of Pseudomonas sp. 161
on the dry mass of seradella cultivated with CIPC; explanations as in Fig. 8

Fig. 10. Effect of crude substances

from liquid culture of Pseudomonas

sp. 161 on the growth and develop-

ment of seradella cultivated with

CIPC (0,05 ppm); November 20.72 —
January 27.73
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Fig. 11. The effect of crude substance from liquid culture of Pseudomonas sp. 1Gl

on the growth of carrot cultivated with CIPC (0.05 ppm)
a — water with CIPC, b — water without CIPC; dilution of crude preparation: 1 — 1:100,
2 — 1:1000, 3 — 1:10 000, 4 — 1:100 030, 5 — 1:1 003 000
Fig. 12. The effect of crude substance from liquid culture of Pseuclonio.ias sp. 161
on the dry mass ofcarrot cultivated with CIPC (0,05 ppm)

a —water with CIPC, t — water without CIPC; dilution of crude pr.pualion: 1 — 1:100,
2 — 1:1000, 3 — 1:10 000, 4 — ! 000

Fig. 13. Effect of crude substances

from liquid culture of Pseudomonas

sp. 161 on the growth and develop-

ment of carrot cultivated with CIPC

(0,05 ppm); November 19.71 — June
29.72
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Fig. 14. The effect of crude substance from liquid culture of Pseudomonas sp. 161
on the growth of carrvot cultivated with CIPC (0,05 ppm)

& — water with CIPC, b — water without CIPC; dilution of crude preparation: 1 — 1:100,
2 — 1:1000, 3 — 1:10900, 4 — 1:100 000, 5 — 1:1 000 000

Fig. 15. The cffect of crude substance from liquid culture of Pseudomonas sp. 161
on the dry mass of carrot cultivated with CIPC (0,05 ppm); explanations as in Fig. 14

The results of the experiment B and C given in Fig. 14 and Fig. 15
substantiate the above described protective effect of the crude prepa-
ration against CIPC phytotoxicity.

DISCUSSION

The above data have revealed high complex interactions between
herbicides, bacteria and plants.

It is known that microflora, especially that of plant rhizoshpere
plays a major role in their life; bacteria participate in the nutrition
of plants, regulation of their growth and development [8, 10, 12, 15];
they are influenced by root exudates which determine the predominance
of certain bacterial and fungal species in the environment of plants
[3, 4, 11].

The herbicides disturb the natural bacteria-plant system. They may,
on the one hand, affect the activity and metabolism of bacteria and,
‘on the other hand, be subject to transformation by microorganisms
[1, 5, 6, 7, 14, 16]. As a result of the complex interactions a reduction
in the phytotoxic activity of the herbicide, may follow. The possibility
of detoxication of herbicide and other chemical compounds hes alrealy
been demonstrated [3, 9].

The above observations confirm the assumption that the action cf
herbicides can be differently modified by microorganisms and this
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problem calls for further and deeper research and a patient tracing
of biochemical transformations which take place in the herbicide-micro-
organism-plant system.
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DROBNOUSTROJE JAKO CZYNNIK ZMIENIAJACY
DZIALANIE HERBICYDOW NA ROSLINY

Instytut Przechowalnictwa i Technologii Zywnosci,
Zaklad Mikrobiologii Technicznej i Bioinzynierii,
Akademia Rolnicza we Wroctawiu

Streszczenie

W pracy przedstawiono wyniki wskazujgce, ze metabolity Jrobnoustrojow
moga ograniczaé¢ lub znosié fitotoksyczno$é herbicydu (CIPC). Doswiadczenia
szklarniowe wielotygodniowe i Kkilkumiesieczne prowadzono z uprawg lucerny
Kleszczewska, seradeli Miejscowa i marchwi Nantejska. Nasiona tych roslin
moczono w roéznych rozcienczeniach surowego preparatu 161. Preparat ten otrzy-
mywano z plynnej hodowli Pseudomomnas sp. 161 przez ckstrakcje jej octanem
etylu. Nastepnie 10-krotne podgeszczenie ekstraktu. Nasiona po zabiegu opluki-
wano wodg wodociggowg i wysiewano po 50 sztul do kuwet z plaskiem wzboga-
conym solami mineralnymi i 0,05 ppm CIPC. Kontrolg byly nasiona moczone
w wodzie. Podloze za§ wzbogacano 0,05 ppm CIPC lub nie stosowano herbicydu.
Herbicyd hamowal wzrost i rozwdj roslin, a u motylkowych uniemozliwial wy-
twarzanie brodawek. Te ujemne efekty byly znoszone przez surowy preparat,
a w wielu wypadkach uzyskiwano dzieki niemu jeszcze pobudzenie ro$lin do
wzrostu, przy$pieszenia rozwoju, krzewienia, wytwarzania stragczkéw. Ciezar suchej
masy ro$lin z obiektéw do$wiadczalnych byl réwniez wiekszy.

E. COBEILIAHBCKM

MUKPOOPTAIIVMI3MEI KAK PAKTCP U3MEHAIOIIUN
BO3JEVICTBUE I'EPBMIIMJIOB HA PACTEHMSA

VIHCTUTYT XPaHEHMUsS M TEXHOJOTMM NMINEBBIX NPOAYKTOB,
OTfenl TeXHMYECKOM MMUKPOOMONOrMM M SMOMHIKEeHepun,
CeJsIbCKOX03AICTBEHHOM akajeM¥yu 130 Bpousaase

Pes3moMe

B Tpyle IpeAcTaBJieHbl pe3yJbTAaTbl MCCJIeJCBAHMI [AOKAa3b!BEAWINME, UTO Me-
TaboAMUTHEl MUKPOOPraHM3MOB MOTYT OTPAHMYMBATL MJIM BBIHOCUTH (DUTOTOKCUUHOCTH
repbunuaa (CIPC). Ha npoTaXXeHUM MHOTUX HeIeJb U HECKOJbKMX MeCALEeB npo-
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BOAMJMCH TCHJMYHBIC CHBITHI IO BO3ACNBIBAEMIO LIOLEPHbI KilelleBCKa, Cepaleliibl
MeilicuoBa ¥ MopKcru HaHTelickasa. CemeHa STMUX PaACTEHMII CMAauMBaJAM B ChIPOM IIpe-
napaTte 161 B pa3HbIX cTeneHAX pasCabnexus. Ilpenapar ncaydanym u3 XKUAKOM
KyJIbTypbel Pseudomonas sp. 161 nmyTeM ee SKCTParuMpPOBaHMA STUJALIETATOM, C LO-
caenyromiyM 10-KpaTHBIM CrylieHMeM 3sKCTpakTa. CeMeHa IIOCje 9TOr0 MEPOIPUATU
IPOMBIBaJyM BOZONIPCBOAHCIM BOJOM M BbICeBaiM IO 50 CeMAH B KIOBETBI C IIECKOM
oboraieHEbIM MMHepadbHbIMu coasmu u 0,00 ppm CIPC. KOHTPOJNEL COCTaBJIANU
ceMeHa MoucHble B BoZe. K cyberpaty e mpubarasaau 0,05 ppm CIPC muau ocras-
aann ero 6e3 mnpubaBkm repbumyga. T'epbunup 3amepXuMBa) DPOCT U Pa3BUTUE
pacteHuit, a y 6000BbIx HIpenATCTBOBaJ 00pa30BaHMIO KJIYOeHBKOB. DTU oOTpMIla-
TeJbHble 9MdekThl He HabnroAanNMch IPKUM NOPMMeHEHMM CBhIPOTO IIperiapaTta, a BO
MHOTMX CJIy4asX OH BO3JENMCTBOBAJ CTUMMYIMPYIOUIMM o6pazoM Ha POCT M pPa3BUTHUE
pacTeHmir, KylueHue M obpasoBanue 6o06oB. IIoBmIIAJICA TakKe BeC CYXOro Be-
1IleCTBa PAaCTEHMUM Ha OIBITHBIX 00bEeKTax.






