Tiscia (Szeged) Vol. XVIII, pp. 3—8 (1983)

EFFECT OF IRRIGATION WATER POLLUTED WITH
DIFFERENT CHEMICALS ON CULTIVATED PLANTS
'1. WEED KILLING EFFECT OF CHLORBROMURON AND
THAT OF HERBICIDES MIXTURES ON SPECIES GRAMINEAE

JULIANNA SzELL, IBoLYA K. BALOGH and MARIA H. MESZAROS

Attila Jozsef University, Szeged
(Received September 8, 1981)

Abstract

Examinations were carried out by pre- and postemergent treating of barley, rye and oat
seedlings with chlorbromuron and herbicides mixtures. These control plants were also used in
field experiments carried out in culture pots. The concentration of agents was to show the possible
pollution of natural and irrigation waters. Different development of seedlings was observed and
owing to the field experiments carried out in culture pots the agents’ period of effectiveness could
have been established as well. ¢

Introduction

The third main thesis of the economy of water-supply is irrigation, estimated
watermass of which is goind to be 2.7—3.7 milliard m3 by 1985. Estimated water-
mass of fishing ponds is going to be 0.8 milliard m3 by then. This is the very water-
quantity, the slowly-decomposing organic compound pollution of which is to
be minimised. Irrigation and chemical weed-killing are connected by running water
and system of canalisation from the view-point of canalisation. At chemical weed-
killing preventation has special importance, being necessary in a given period of
cultivation and followed sometimes by disadvantageous water-supply factors.

Preemergent utilisation of weed-killers concides with the time of seeds’ sowing
or planting. Treatment of plants on different stages of development is known as the
herbisides’ postemergent utilisation which can be repeated several times within a
cultivation period. Their utilisation of non-convenient concentration washing-out
of the soil followed by the weeds’ devastating effect may cause significant damages
in the cultivated-stand of other territories. Our examinations were carried out with
chlorbromuron and weed-killing mixture. These agents’ effect on barley, rye and
oat seedlings was examined in pre- and postemergent treatments. The same species
were used in our field-experiments as well. During laboratory examinations except
for the pldnts’ development-parameters was determined the total soluble protein
content and was measured the peroxidase enzyme-activity, which is a sensitive signal
for damage. Agents’ life-span of efficacy was established on the basis of culture-pot
experiments.



Materials and Methods

Germination was carried out on 23°C in dark in breeding solution containing agents — at
preemergent treatment. Tap-water control plants and the treated ones were grown among the
same circumstances. At postemergent treatment 4-day-old seedlings were moved from dark into
a light-thermostat (about 700 lux) and during their further growth a 14 hour light-period was
changed with 8-hour dark one. Plant-physiological changes were observed by following some
parameters, so the control plants’ soluble protein content could be decided according to Lowry
at al. (1951), and their peroxidase enzyme activity by CoLowick’s and KAprLAN’s method (1955).

During field experiments in culture pots herbicides (0.5 g clorbromuron and 3 ml/l herbi-
cides mictures) were carried durmg sowing preemergently and _postemergently on diplyllouse.
Experiments were  repeated 3—5 times.

Results and discussion

Effect of preemergently used clorbromuron on barley, rye and oat seedlings.

Preemergent treatment was examined on the 5th day of germination carried out
indark. 2 mg/l and!4 mg/l concentration of clorbromuron or its 5 times more amount
were established not to inhibit the seddlings’ development, even slightly prometed
the root’s and stem’s growth in length at all the three control plants (Table 1).

Table 1. Effect of preemergently used clorbromuron treatment on the growth
of 5-day-old seedlings and on the dry-material content of plants

Sortes Agent’s Length in mm. Dry-material content in %

concentration shoot root shoot root
Barley 2 mg/l 77 122 7.57 7.7
4 mg/l 80 116 7.52 7.3

10 mg/l 84 128 7.57 6.35

20 mg/l 86 - 125 7.95 6.85

control 73 118 7.3 7.22
Rye 2 mg/l 67 106 9.05 104
4 mg/l © 65 : 90 9.4 8.2
10.mg/l - 70 ’ 119 8.12 7.3

20mg/l . .- 68 117 8.2 6.85

control 65 112 8.48 6.9 .

Oat 2 mg/l 52 73 7.1 5.58

4 mg/l ’ 58 80 6.72 5.75
10 mg/l - 55 79 7.75 8.5
20 mg/l 56 70 7.02 7.0
- control 54 72 7.4 6.8

When examining the dry-material content, lower concentratlons of clorbromuron
resulted higher values in the root and shoot of the control-plant. At higher concentra-
tions dry-material contents were under the control values. Examining peroxidase
enzyme activity of the first leaf’s level, values differed from the control ones in the
shoot’s delvelopment (Table 2).
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Table 2. Effect of clorbromuron treatment on the peroxidase enzyme activity
of the first leaf’s level of the 5-day-old seedling

{

Peroxidase enzyme

Agent’s L ;
Sortes concentration acthltV};e]nglfTér fresh
Barley 10 mg/1 T18r
20 mg/t - 161
N control 175
Rye ) 10 mg/1 126
20 mg/l 157
control - 177
Oat - 10 mg/l ' 127
20 mg/l 125
control 141

After the tratment rye and oat showed a decrease in enzyme-activity. The bar-
ley’s reactivity is much the same with that of the rye according to the control values.
Neverthless the two species showed a different reaction after the treatment; at lower
concentration the barley’s activity increased, while that of the rye and oat positively
decreased. Urea-type herbicides have a good transportation in the plant, their degra-
dation and transformation may occure, their effect on peroxidases is secondary, but
shows the whole metabolism’s involvment. Effect of preemergently used weed-
killing mixture on barley, rye and oat seddlings.

The preemergently used weed-killing mixture inhibited the shoot’s and root’s
development of barley-seedlings in comparison with the control ones.- When deter-
mining the peroxidase-activity of 5-day-old barley seedling’s first leaf-level, increase
could be observed in comparison with the control. There was no significant diffe-
rence in the plant’s ascorbic-acid content. The tratment had an inhibitory effect
on the growth of rye -seedlings. The peroxidase, activity and ascorbic-acid content
increased as well. In the case of oat seedlings the effect on the plant’s condition and
dry-material content was similar to that of the two other controls. Decrease of
peroxydase-activity and ascorblc acid content in this case was the most expressed
(Table 3).

Effect of postemergent treatments; Barley, postemergently treated w1th weed-
~ killing mixture didn’t show any divergence in growth and development as compared
to thé control-plant. Values of dry-material accumulation and peroxidase-activity
hardly changed. Owing to the fast metabolism the quantity of ascorbic-acid increased
in comparison with the plants treated with lower concentration. Weed-killing effect
of the mixture with 2.5 ml/l concentration was similar to that of untreated control ones

As an effect of postemergent treatment 10-day-old rye-plants were significantly
damaged. Leaves had started to dry and the plants died soon. The quantity of ascorbicd-
acid increased in the case of examined concentrations. Activity of peroxidase-enzyme
increased by 50% when being treated with higher concentration.

The mixture’s weed-killing effect was well-tolerated by oat-plants. The shoot-
growth of 15-day-old plants was only slightly inhibited. There were no significant
changes in the peroxidase enzym act1v1ty and in the quantity of ascorbic-acid. The
results of experiments are shown in Table 4.



Table 3. Data of Gramineae species preemergently treated with weed-killing mixture and
germinated in dark

Shoot Root

Agent’s Length Dry- AA PO Dry- AA PO

Sortes concentration in mm mate-  y/g  EU/g Length mate- y/g EU/g

rial fresh fresh in mm rial fresh fresh

in % weight weight in % weight weight
Barley 71 7.86 207 126 78 9.37 — —
Rye S ml/l 64 9.4 308 208 56  15.00 — —
Oat 149 6.5 347 244 48 6.8 — —
Barley 67 7.95 203 137 82 7.76 — 186
Rye 10 ml/t 71 10.00 381 251 70  14.70 — 236
Oat -~ 135 5.1 314 . 259 54 6.3 — 240
Barley 87 7.4 211 123 117 6.23 — 195
Rye control 92 9.3 364 249 108 6.4 — 197
Oat 196 4.4 6.1 — 161

371 316 106

Table 4. Data of cereals postemergently treated with herbicides-mixtures

Agent’s Shoot and first leaf’s level

ngt
Sortes cor?tc.entra- {‘If n%n}]‘ Dry mate- ﬁ;A Elijo/g
lon rial in % f . : :
resh weight fresh weight

Barley
10-day-old . 5 mijl 104 10.78 441 120
2.5 mi/l 115 9.98 279 142
control 139 9.56 301 153

Rye

10-day-old 5 ml/l 96 10.00 396 412
2.5 ml/l 96 10.2 465 481
control 113 9.7 336 451

Account of field-experiments in culture-pots; Plants of field-experiments were
given only natural precipitation after herbicide-treatment. Barley-plants had germina-

ted but by the 23th day after the preemergent treatment died. Similar results were ob-

tained by postemergent treatment with chlorbromuron. Pre- and postemergent treat-
ment with clorbromuron. Pre- and postemergent treatments were even less tolerated
by rye and oat and these plants died as well.

Culture-post were used repeatedly after dying till we could get plants of the same
condition as the control ones. In this way it could have been established that the
effect of chlorbromuron had been unchaged until the 62nd day after the treatment.

The weed-killing mixture’s effect on the Gramineae control-plants was similar
to that of the chlorbromuron, while our experiments with other herbicides, for example
using 2,4-dichloro-phenoxy-acetic-acid, healthy-developing plants were produced
on the 20—23rd days after treatment.
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The 3-(3-chlor-4-bromfenil)-1-metoxi-1-metilurea, the so-calted chlorbromuron’s
effect was examined on different cereals. Urea-type herbicids showed divergent fito-
toxic effect on each species during postemergent treatments. Results of preemergent
treatments and culture-pot field experiments even during germination noted diffe-
rent chemical-reactivity. The same effect was observed by WESSEL and VAN DER VEEN
(1956) when demonstrated the leaf’s early loss of ability of binding carbon-dioxide
after the treatment with urea-type chemicals.

Flavonmononucleotid is able to defeat the material’s disconnecting role within
fotosystem. This later interaction provides possibility for experiments to establish
the level of detoxication within plant (SWEELSER 1963).

Further, as continuation of field-experiments, having known the herbicides’
time of decomposition, minimising of disinfectant spray is aimed — which is impor-
tant from environmental and economical view-points — as it has been done in the
case of some cereals and herbicides (SCHALLER 1977, EGGER at al. 1978).

Experiments on utilization of weed-killing mixture have pioneer character.

We are grateful for the financial supoort under grant number 50—15—26—79
to the Ministry of Public Education and Hungarian Academy of Sciences.
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Kiilonb6z6 anyagokkal terhelt 6ntozGviz hatasa termesztett névényekre.

I. A klér-brémuron és a keverék gyomirté hatdsa a Gramineae fajokra

SzELL JULIANNA, K. BALOGH IBOLYA és H. MESZAROS MARIA

Jozsef Attila Tudomanyegyetem, Szeged, Magyarorszag

Kivonat

A 3-(3-kl6r-4-bromfenil)-1-metoxi-1-metilurea, roviden a klérbrémuron hatsat vizsgéltuk
gabona fajokon. Az urea tipusu herbicidek fajonként eltérd fitotoxikus hatdsat tapasztaltuk a
posztemergens kezelések sordan. A preemergens kezelések és a szabadfoldi tenyészedényes kisér-
letek eredményei a mér csirdzaskor jelentkezd eltérd vegyszerérzékenységre hivtak fel a figyelmet.
Eredményeinkkel egyez6 hatdst figyeltek meg Wessel és Van der Veen (1956), amikor rdmutattak
arra, hogy a levél mar igen hamar veszit a széndioxid megkot6 képességébdl az urea tipust vegy-
szerekkel torténé kezelést kovetSen. A fotoszisztémen beliili szétkapcsolo szerepet az anyagnak
a flavinmononukleotid kivédeni képes. Ez utdbbi koélesonhatas alapjan kisérletek allithaték be a
novényen beliil torténé detoxikdcid mértékének a megallapitéséra (SWEELSER, 1963). Kisérleteink
ily irdnyban torténd folytatdsat tervezzik. .



Uticaj navodnjavanja na gajene kulture razlifitim materijama optereéenom vodom

I. Uticaj klor-bromurona i herbicida na Gramineae

SzErLL JULIANNA, K. BALOGH IsoLyA i H. MEszARos MARIA

JATE, Szeged, Hungaria

Abstrakt

.

Autori su uticaj klor-bromurona (3-(3-klor-4-bromfenil)-1-metoxil-1-metilurea) izucavali
na Zitaricama. Konstatovano je selektivno fitotoksi¢no dejstvo nakon postemergentne primene
herbicida na bazi uree. Preemergentna tretiranja kao i rezultati eksperimenata u sudovima gaje-
nih biljaka u prirodnim uslovima, pokazali su selektivnu osetljivost veé pri klijanju. Ovi rezultati
se podudaraju sa postignutim efektima WESSEL-a i VAN DER VEEN-a (1956), koji su ukazali na
¢injenicu da listovi veoma brzo gube mo¢ vezivanja CO, nakon tretiranja herbicidima na bazi
uree. Flavinmononukleotid je u stanju da spre¢i ulogu razdvajanja materija unutar fotosistema.
Na osnovu ove uzajamne uslovljenosti moguée je u samoj biljci utvrditi stepen detoksikacije
eksperimentalnim putem (SWEELSER, 1963). Na%a dalja istraZivanja predvidjena su u ovom pravcu.

BJIMSHME 3ATPSI3BHEHHBIX ITOJMBHBIX BOJ HATPYKEHHBIX
PA3JIMYHBIMU BEIMECTBAMU HA BBIPAIMUBAEMBIE PACTEHHUSA. I
BJIAAHUS MOTOPHOTO MACJIA U
JPYTUX COJEM 2,4-1 HATPUSA

0. Kuu, K. ®roreau u M. I'opsar

Vuupepcuter uM. Moxeda Attuner, Ceren, BHP
Pe3iome

B oneiTax npeeMepreHTHbIM CIOCOG0M MCMIONB30BANH OAHOBPEMEHHO 2,4-J] HATPHEBYIO COMb
€ MOTOPHbIM MAacCIIOM /1Sl BbIPAIIMBAHHA AYMEHS, THIKBbI M OTYPLOB. YCTaHOBHIIM, NEHCTBHE PA3SIMH-
HBIX CHOCO60B Ha NPOLECC NPOPACTAHHSA CEMSIH Y OJHOIOJIBHBIX H ABYXIOJBHBIX PACTCHHIA.

Maciio BAMsET Ha NIPOLECC POPOCTAHHS CEMSH, — BOJIA MPOHHKAET YEPE3 CEMAMONM HE 3aaep-
JKHMBAETCH MaciioM, B pe3yfbTaTe, 4€ro, ceMs HabyxaeT, mpuueM 2,4-I1 OCHOBHOH repOGHLMO- KAk
TOPMOHOBJIMSATENILHOE BELUECTBO 3aACPKUBAET Pa3BUTHE 3aPOJBILIA U IMPOU3BOAXT OIpERCTEHHbIS
H3MEHEHHS.

VeenuyeHHptit 00beM ackOpOHHOBOJ KHCJIOTHI NOCTENEHHAs aKTHBH3ALMS NEPOKCHAA, YKa3bi-
BAIOT Ha yCKOpeHHe OOMeHa BEIUECTB, YTO O0COBO NPOABNSETCH Y THIKBBI.

VY 0rypuos, NpoABIEHHE PAaHHbIX TMOBPEXIEHHHH YKa3biBaeT HA HECTIOCOGHOCTH CONMEPKAHHA
H3MeHeHuH deHona. ¥V CHIILHO NOBPEXICHHBIX PACTCHHH PEIKO YBEIMYMBAETCS KOIMYECTBO acKOp-
OHHOBOI KHCTIOTHI.

V 3apoabluiei OrypuoB, 3TO BAHAHUE B PAHHHX CTAOHAX €1le HE NPOSAB/IAETCH, HO Y 7-AHEBHBIX
MOPOCTKOB 3apOAbIlIEH THIKBLI H3MEHEHHE Yike ACHO NposaBHiock (Cenm 1980).

B cemeiicTBe 3n1aKOBbIX MOP(OOrHYeCKHE H CTPYKTYPHbBIE H3MEHEHHS B NMPOPACTAHHH CEMSAH
ouenb noaobuete. Bec cpexero sMOpuona ysennuuTcs Ha 120% B uctewenun 20—30 MUHYT mocie
npuema Bonsl (Mapxkyw 1966). Mrak crano AcHO, 4TO BPEIHOE BIMAHME MOTOPHOTO Macia yike
MpOABAAETCS NMPH MEPBBIX LHArax NPOPOCTAHMUS CEMSIH,



