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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 soil 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

Fig. 1. Effect of herbicides on nitrifying activity
a  — control, b  — basic nitrification, с — potential nitrification; I  — calcareous chernozem, 
I I  _  grey forest soil, I I I  — 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 chamozem 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 immobilization 
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.

Fig. 2. Biological immobilization of 
nitrogen

I — soil (chernozem) — control, I I  — soil ł- 
propazine, I I I  — soil +  topogard

Fig. 3. Gaseous losses of nitrogen at 
the use of herbicides 

1 — control, 2 — prometryne, 3 — propa­
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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W PŁYW HERBICYDÓW NA NITRYFIKACYJNĄ  
I DENITRYFIKACYJNĄ AKTYWNOŚĆ GLEBY

Instytut Gleboznawstwa i Agrochemii im. Puszkareva, Sofia, Bułgaria

S t r e s z c z e n i e

Badano wpływ herbicydów na nitryfikacyjną i denitryfikacyjną aktywność 
gleby w warunkach laboratoryjnych i doświadczenia wegetacyjnego. Do doświad­
czeń użyto głównych typów gleb Bułgarii, ze wzrastającymi dawkami azotanu 
amonu, siarczanu amonu i mocznika na tle nawożenia fosforowego. Oznaczono 
bilans azotowy gleby w obecności 30 herbicydów.

Stwierdzono hamujące działanie prometrynu, afalonu, patoranu i A -1803 na 
nitryfikację w glebie. Zastosowanie propazinu wzmagało biologiczną immobilizację 
azotu, dzięki czemu zmniejszały się straty przyswajalnego i gazowego azotu. Udział 
herbicydów w stratach azotu był różnorodny i polegał przede wszystkim na od­
działywaniu na procesy nitryfikacyjne i denitryfikacyjne. Herbicydem najsilniej 
działającym okazał się prometryn.
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ВЛИЯНИЕ ГЕРБИЦИДОВ НА HИTPИФИЦИPYЮЩYЮ  
И ДEHИTPИФИЦИPYЮЩYЮ АКТИВНОСТЬ ПОЧВ

Институт почвоведения и агрохимии им. Н. Пушкарова, София

Ре з юме
Проведены исследования в условиях лабораторных и вегетационных опы­

тов по выявлению гербицидов, оказывающих ингибирующее действие на ни­
трифицирующую и денитрифицирующую активность почв. Опыты выведены 
на основных почвенных разностях в стране с использованием нарастающих 
доз нитрата аммония, сульфата аммония и мочевины на фоне фосфорного 
удобрения. Определен баланс азота при использовании более 30 горбицидов.

Установлено ингибирующее влияние прометрина, афалона, паторана и А -1803 
на нитрифицирующую активность почв. При использовании пропазина и то- 
погарда увеличивается размер и продолжительность биологической иммоби­
лизации азота, благодаря чему усвояемый азот предохраняется от вымывания 
и газообразных потерь. Исследования показывают, что действие гербицидов 
проявляется различным образом в отношении газообразных потерь азота в по­
чвах и оно определяется главным образом влиянием гербицидов на нитри­
фицирующую и денитрифицирующую активность почв. YcTaHOBneHO, что наи­
более сильным ингибирующим действием на вышеуказанные процессы и на 
потери азота (элементарный азот и азотные окислы) отличается прометрин.




