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The investigations carried out in the country indicate comparatively
low efficiency of the nitrogen fertilizers (48% of the quantity applied).
The field experiments do not indicate high residual effect of N fertili-
zation. The lysimetric studies show that nearly 1% of nitrogen applied
with the fertilizers is washed out, because the soil texture is heavy.
It has been established that the physical and chemical fixation of N
ammonium is nearly 2% of the total N amount. Therefore, the biological
factors are the principal reason of the low efficiency of N fertilization
[7, 9.

To establish the role of microbiological processes in N transformation
in the soil, studies have been carried out with soils in the conditions
of laboratory model experiments with controlled temperature and moi-
sture in glass house experiments and in the samples from field expe-
riments. The changes in the ammonifying, nitrifying and denitrifying
activities of the soil were studied with different types of N fertilizers
(ammonium nitrate, ammonium sulphate and carbamide) in three doses
(150, 300 and 450 mg N per 1 kg of soil) on the background of P. The
influence of herbicides (over 30) on the above mentioned processes was
tested under the same conditions by introducing them in the soil in
amount of 10 mg per 1 kg of soil.

RESULTS

It has been established that the nitrifying activity of the soils depends
greatly on the soil climatic conditions and is comparatively of low in-
tensity in the acid soils. In this scil the nitrification of the ammonium
fertilizers proceeds for 1 to 2 months after applying them into the soil.
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Nitrification is highest in autumn and spring when favourable humidity
and temperature are available. The accumulation of nitrates at that time
is related with their washing away from the soil and with their bio-
logical immobilization. The conditions for this process are favourable
due to crop residues and favourable humidity.

The experiments for testing the inhibition effect of the herbicides
(most wide-spread in the country [2]) on nitrification have been carried
out. It has been expected to find the easy methods for controlling this
process. The studies have been carried out with the basic soil types of
the country to determine the changes of the basic and potential nitri-
fication [1, 3, 6]. It has been found that there are nitrification inhibitors
among the large number of herbicides tested. The rate of inhibition
depends on the soil as well. Simazine and dicuron act as inhibitors on
chernozems particularly on the basic nitrification. Propazine and A-1803
are inhibitors of the basic and potential nitrification in the grey forest
soils. Inhibitors with larger spectrum in all the soils appear to be pro-
metryne, aphalone and cotoran (Fig. 1).

High quantity of the nitrogen introduced into the soils as fertilizers
or FYM is biological immobilized — a large part of it is transformed
into an organic form in the cells of microorganisms. The intensity and
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Fig. 1. Effect of herbicides on nitrifying activity

@ — control, b — Dbasic nitrification, ¢ — potential nitrification; I — calcareous chernozem,

II — grey forest soil, II — chernozem; 1 — control, 2 — atrazine, 3 — simazine, 4 — dicorane,

.5 — topogard, 6 — propazine, 7 — A-1803, 8 — dicotex, 9 — control, 10 — arezine, 11 — Ramrod,
12 — cotoran, 13 — aphalon, 14 — prometryne, 15 — 2,4 D
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dynamics of this process depend strongly on the biological properties
of the soil and the physical and chemical indices, the availability of
crop residues, the temperature and moisture. It has been found that
during the vegetation period, when the requirements of vailable nitrogen
are great (in the spring application of N fertilizers or in the crop dress-
ing) a considerable part of N is immobilized. The percentage of immo-
bilized N in the charnozem reaches 30% of the fertilizer applied, and
the duration of the immobilization is more than 2 weeks. The immo-
bilization in the acid soil is weaker. The strong immobilization is ob-
served in the soils in autumn and early spring. It is useful for protecting
the available N from washing away and gaseous losses.

To determine the effect of different herbicides on the biological
immobilization of N they were introduced into the soil with straw and
fertilizers. The quantity of the different forms of N was determined as
well as the number of the microorganisms, which consumed mineral N.
The studies proved that herbicides like propazine, and topogard change
the ratio between the ammonifying microorganisms and the microflora
which takes part in the immobilization (it develops on mineral N). The
quantity of the later is increased causing an increase of the quantity
of immobilized N (Fig. 2). In this way some herbicides can be used to
protect the available nitrogen by increasing its biological immeobilization
in soils where washing out or gaseous losses of this form of N is possible.
Considerable losses of gaseous ammonia are caused by introduction of
carbamide into the soil which is connected with the soil ammonifying
activity.
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Fig. 2. Biological immobilization of Fig. 3. Gaseous losses of nitrogen at
nitrogen the use of herbicides
I — soil (chernozem) — control, II — soilt 1 — control, 2 — prometryne, 3 — propa-
propazine, III — soil+topogard zine, 4 — topogard, 5 — A 1803

This process is very intensive in autumn [4, 9, 10, 11]. The application
of carbamide increases the ammonifying activity of the calcareous soils.
The mineralization of this fertilizer takes 3 to 7 days after its appli-
cation, and in this period considerable gaseous losses are found. The
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herbicides tested do not have a significant effect on the intensity of
this process.

The effect of herbicides on the quantity of the denitrifying bacteria
and the intensity of denitrification is rather different (Fig. 3). Some
herbicides like A-1803 increase the gaseous losses of N, stimulating the
development of denitrifying bacteria. This effect is stronger in the soils
with lower sorption ability (grey forest and podzolized cinnamonic forest
soils). The strongest reduction (up to 31%) of the gaseous losses of N
is observed when prometryne is used which strongly suppresses nitri-
fication. This implies that, in fact, the herbicide effect on denitrification
is indirect by inhibition of the nitrification.

CONCLUSIONS

1. Herbicides like prometryne, propazine, A-1803, etc. inhibit the
nitrifying activity of the soils. Inhibition is stronger in soils having
unfavourable conditions for nitrification and poor sorption properties.

2. Herbicides like propazine, topogard, etc. increase biological im-
mobilization of N contributing to the reduction of the gaseous losses of
nitrogen.

3. Among the herbicides studied no inhibitors have been found for
the denitrification and the nitrifying bacteria. The reduction of nitrogen
gaseous losses, which has been established is due to inhibition of the
nitrification in the soil.
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WPLYW HERBICYDOW NA NITRYFIKACYJNA
I DENITRYFIKACYJNA AKTYWNOSC GLEBY

Instytut Gleboznawstwa i Agrochemii im. Puszkareva, Sofia, Bulgaria

Streszczenie

Badano wplyw herbicydow na nitryfikacyjna i denitryfikacyjna aktywnosé
gleby w warunkach laboratoryjnych i do§wiadczenia wegetacyjnego. Do doswiad-
czen uzyto giownych typéw gleb Bulgarii, ze wzrastajgcymi dawkami azotanu
amonu, siarczanu amonu i mocznika na tle nawozenia fosforowego. Oznaczono
bilans azotowy gleby w obecnosci 30 herbicydow.

Stwierdzono hamujgce dzialanie prometrynu, afalonu, patoranu i A-1803 na
nitryfikacje w glebie. Zastosowanie propazinu wzmagalo biologiczng immobilizacje
azotu, dzieki czemu zmniejszaly sie straty przyswajalnego i gazowego azotu. Udzial
herbicydéw w stratach azotu byt réznorodny i polegal przede wszystkim na od-
dzialywaniu na procesy nitryfikacyjne i denitryfikacyjne. Herbicydem najsilniej
dzialajgcym okazal sie prometryn.

3. BOMMHOBA, II. JIETKOBA, O. KOCTOB

BJIMAHUE TEPBUIIMMACB HA HUTPUSUIUPYIOUIYIO
U JEHUTPUSULIUPYIOUIYIO AKTUMBHOCTbL IIOYB

UueTutyT noyBoBefenusa m arpoxumum mMm. H. ITymkapoa, Codusa

Pe3woMme

IIpoBeZieHbl MCCJENOBaHMUS B YCJOBUAX Ja00PaTOPHBIX M BEreTalMOHHBIX OIbI-
TOB II0 BBIABJICHMUIO I'epPOMIMIOB, OKa3bIBAKOIIMX MHIMOMDYIOlec JeMCTBMe Ha HU-
TPUOULUMPYIOILYI0 U JACHNTPUDUIMPYIOLIYI0 aKTMBHOCTL NO4YB. OIBITBI BBIBEAEHb!
HA OCHCBHBIX I[IOYBEHHBLIX PA3HOCTAX B CTPaHE C MCIIOJHL30BAHMEM HApPaCTAIOIMX
I03 HMUTpaTa aMMOEMsI, CyJjib(pbaTa aMMOHMA ¥ MO4YeBMHBI Ha oHe docdopHoro
ynobpeunsi. OnpegserieH 6GanaHc asora IIpu 1CcHoJb3oBaBuyu 6Gojsee 30 ropbuummos.

YceranoBneHo uirubupyroiiee BiausgHMe IpoMeTpuHa, acdanosa, naropasa u A-1803
Ha HUTPUOMMUMPYIOIIYI0O aKTUMBHOCTL IIOYB. IIpM MCHONBL30BaHMM IIPOIIa3MHa M TO-
norapfia yBeJIMYMBAETCA pasMep M IPOJOJKMTEJILHOCTb OMOJOTMYECKOil MMMOOU-
JaM3anuy as3oTa, OJIArofaps UCMY VCBOSEGMBII a30T IPEeJOXPAaHAETCA OT BLIMBIBAHUS
U raszoobpasHbIX I0TePL. JICClejOBaHMsA IIOKa3bIBAIOT, 4YTO JMAeiiCcTBMe TrepOULMZOB
NPOABJSETCA pa3iMuEbIM 00pa3oM B OTHOLUEHMM ra3oobpa3HbIX NOTepb a30Ta B IO-
YBaX ¥ OHO OIPeZeNIICTCS TJaBHBIM 00pa3oM BIMAHMEM TrepPOMLUMIOB HA HUTDU-
OULMPYIOIIYI0 UM JeHUTPHAUIMPYIOUIYI0 aKTMBHOCTL IIOYB. YCTAHOBJIEHO, YTO Hau-
6oJiee CMIBHBIM MHIMOMPYIOILMM JEJICTBMEM Ha BbllleyKa3aHHbIE IIPOUECChl M Ha
noTepu asoTa (97eMEHTAPHBII a30T ¥ a30THbie OKMCJbI) OTJAMYAETCA IIPOMETPMH.






