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In consideration of herbicides application to bean crop their influence
on symbiotic nitrogen fixation is of great interest. In the present work,
the influence of triazine herbicides on pure cultures of Rhizobium lupini
and on symbiotic relationship between bacteria and european yellow
lupine Lupinus luteus L. was studied.

METHODS

LABORATORY EXPERIMENTS

The effect of herbicides on bacterial growth was investigated by
the agar block method in Petri dishes. Lupine agar was used as a me-
dium: germinated lupine — 10 g, KH,PO; — 0,5 g, MgSO, — 0,2 g,
NaCl — 0,2 g, CaSO; — 0,1 g, mannit — 20 g, NH,MoO, — traces,
H,O — 11, agar — 15 g. On the medium inoculated with nodule bacteria
of various strains agar blocks containing the herbicides at the concen-
tration of 0.35, 3.5 and 7.2 mg were placed. Zones of growth inhibition
around blocks were measured after seven days of incubation at 27°C.

Herbicide effect on dehydrogenase activity in bacterial culture on
agar medium was studied. Three-day old cultures of Rhizobium lupini
and herbicides were placed on the agar surface. The herbicide concen-
tration was 1 mg per dish.

After seven days of incubation the bacteria were washed off with
a phosphate buffer from the medium surface. Optical density of the
suspension and succindehydrogenase activity have been determined by
tetrazole method [1].
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GREENHOUSE EXPERIMENTS

The herbicides effect on inoculated and non-inoculated yellow lupine
was investigated. Plants were cultivated in sand with following medium:
CaHPO, — 0,172 g, KCI — 0,150 g, MgSO, — 0,06 g, NH,MoO, —
0,01 g, boric acid — 0,0025 g, NH,NO; — 0,240 g per 1 kg of sand.
Some experiments with 0,1 of normal nitrogen doses have been carried
out, too. Seeds were sterilized with 0,5% HgCl, solution and inoculated
with Rh. lupini strain 357a (All-Union Institute of Agricultural Micro-
biology). Four and eight weeks after seeding root nodule have been
counted and weight of green plants reducing sugar content total and
amine nitrogen, were estimated.

RESULTS
LABORATORY EXPERIMENTS

Simazine, atrazine and prometryne are not toxic for bacteria, but
triazine has some inhibitory effect on bacteria growth (Table 1). Ge-
nerally, simazine and atrazine did not affect the succindehydrogenase
activity. Subtantial increase of the enzyme activity occurred under

Table 1
The effect of s-triazines on Rh. lupini
Inhivition zone of bacterial
growth Dehydrogenase
mm
Strein Herbicides activity
in%
3.5 ng’ 7.5 ng" of control

Simazine [¢] c-1/2 -
3682 Prometryne 1-2 1-2 220
TriaZzine 7-8 10-12 -
Simazine 0-1/2 0-1 100
3578 Atrazine 0-1 1-2 -
Prometryne 1-2 1-2 134
Triazine 12-14 15-17 -
Simazine 0-1/2 0-1 120
400 Atrazine O-1 0-1 99
Prometryne 0-1 1-2 235
Triazine 8-9 18-20 -
Simazine 0-1 0-1 110
3592 Artrazine 0-1 1-2 115
Prometryne 0-1 o-1 -
Triagzine 10-12 14-15 -

* Content of herbicides in the semple




Influence of triazines... 33

prometryne effect. This is of interest in connection with the data about
the correlation of individual module bacteria strains and their dehydro-
genase activity {2, 3, 4].

GREENHOUSE ESPERIMENTS

Four weeks after seeding, herbicides at 0.05 mg/kg showed a negative
effect on the weight of green plants (Tables 2-4). It has been noted that
a toxic effect was more pronounced in inoculated plants (Table 2). When
supply of the plants with mineral nitrogen was normal, the toxic effect
of herbicides did not occur.

Table 2
The effect of herbicides ou the crop of lupini per cent of the control

Concentravion Inoculated Non-inoculated
of herbicides
nz/kg
O.I.K* I.0.K. I.0.N, I.0.X.
Simazine 0,01 107.0 96.0 101.5 126.0
0.04 86.5 94.0 1l6.1 97.6
0.05 57.0 - 90.0 96.5
Prometryne 0,01 93.4 91.3 116.7 9l.5
14,4 90.5 1539.0 93.4
Atrazine 0,05 63.5 63,0 73.5 94.0
Triazine 0.05 754 80.6 82.0 94,5
»*
Content of nitrogen in pot as a part of the normal concentration

Triazines being herbicides of a photosynthesis action, changed the
reducing sugar content in plant, what is of importance for nodule for-
mation and also for their activity (Table 3).

Simazine promoted reduction of amide nitrogen content of plants;
chromatographic analyses of free aminoacids revealed a lack of glu-
tamines in the treated plants. This fact indicates a disturbance of am-
monia assimilation under influence.

Physico-biochemical changes, occurring in plants under the triazine
effect are accompanied by morphological alterations in lupine root sy-
stem. The data of Table 3 show a drop in nodule number on the roots.
The inhibition of nitrogen fixation was connected with the reaction of
plants on herbicides. When the herbicides were used in non-toxic doses
for plants, nitrogen fixation activity was either unaffected or augmented
(Table 4). It may be assumed that the effect of triazines on the symbio-
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Table 3
The effect of herbicides on the some biochemical data and nodulation
Reducing sugar Amide N Plants Nodules Weight of
mg per grem of mg per gram of with of 10 10 nodul.
Herbicides
nodules plants ng
Leaf Root Leaf Root
Control 15.6 7.2 3.4 4.45 93 120 123
Simazine 12.5. Se& 2.8 3.20 65 75 53
Prometryne 10.5 5.0 3.0 3.4 80 g2 76
Table 4
The effect of herbicides on nitrogen fixation
< *
Quantity of fixed N
Total ’
Herbicides N
ng ng ng In % of control
Control 156.6 44,6 100
Simazine 0.01 154.6 84,2 99.0
0.04 159.5 49.5 111.1
0.05 111.0 0.0 0.0
Prometryne 0.01 151.4 47.5 106.5
0.04 190.0 7343 164.0

*,
Data presented on the basis of 10 plants

trophic system is determined by their action on the organism more
sensitive to herbicides. In case of bean-rhizobial symbiosis such organism
is that of higher plants. Herbicides cause changes in physico-biochemical
system of plants and thus influence the relationship between nodule

bacteria and nitrogen fixation.

{11

biologija 35, 1966, 2, 319.

[2]
[3]

biotogija 40, 1972, 2, 247.

{4]

Ts. Ch. A. 5, 1966.
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WPLYW TRIAZYNY NA RHIZOBIUM LUPINI
I WSPOLZYCIE Z ROSLINAMI
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Streszczenie

Czyste kultury Rhizobium sg bardzo odporne na dziatanie herbicydow tria-
zynowych. Wplyw triazyn na symbioze ujawnia sie w ich dzialaniu na ro$line
wyzsza. Zmiana ukladu fizjologiczno-biochemicznego symbiozy powoduje zmiane
warunkéw rozwojowych bakterii brodawkowych i zmiane aktywnoS$ci w wigzaniu
azotu. Dawki herbicydéw toksyczne dla ros$lin hamujg réwniez proces wigzania
azotu.

JI. H. IAPOMEHCKAS

BJIUSHUE TPUA3UMHOB HA RHIZOBIUM LUPINI
U UX B3AVMMOOTHOHIIEHME C PACTEHUIMU

BHUUCXWM, Jleunurpag, CCCP

PeszwowMme

YucTble KYJAbTYPbl Rhizobium lupini o61aJal0T BbICOKOI pPe3MCTEHTHOCTHIO
K repbunupaM TpMa3suMHOBOTO psAja. BiamaHMe TPMa3uMHOB Ha CUMOMOTPOdHYIO CH-
cTeMy ONpefelsIIOTCA MX BAMAHMEM Ha BbICIUME DpacTeHud. MaMmMeHeHue ero u-
3M0JIOr0-0MOXMMUYECKOTO COCTOSSHMSA IIPUBOIUT K M3MEHEHMIO YCJOBMIT DPa3BUTHA
KaybeHbKOBBIX OakTepmit B KJayGeHbKax M OCYLIECTBJIEHMA MJIM IIpolecca a3oTo-
dukanuy. TokcHyecKMe ANA pPacTeHMs HA03bl repOMUMAOB O0OKa3bIBAIOT MHTNOGMpY-
ot ahbdekT Ha dukcanuio atMocdepHOro asora.






