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Abstract 

Weed-seed content investigation of the soils of maize plots of four fa rms , cultivated tradition-
ally or treated with Hungazin PK fo r var ious periods and under the first- o r second-year after-effect , 
led to the collowing findings: 

a The weed-seed reserves of the 0—40 c m layers of the soils examined decreased very consider-
ably dur ing 10 years of traditional cul t ivat ion. A decisive role is played in the improvement of the 
soils by the m o r e modern large-scale agrotechnology. 

b The effect of the aminotr iazines leading to a decrease in the weed-seed content depends 
appreciably on the type of the soil. 

On Mezőség soils, compared to the traditionally-cultivated areas the weed-seeed reserves did 
not decrease, o r did so to only a small extent ,as a result of chemical t reatment for 1—3 years. This 
is u n d e r s t a t e , because of the slow and protracted germination of the major i ty of the weed seeds. 
In addi t ion, the partial recontaminat ion with weed seeds occurs on these soils, since the herbicide 
does not ensure complete el imination of the weeds. 

The effect of the use of aminotr iazines on reducing the weed-seed reserves is manifested bet ter 
and more quickly on the lighter soils. In accoradance with this, a decrease of a b o u t 30—35 p. c. in 
the weed-seed contaminat ion can be observed o n sandy adobe and sandy soils fol lowing chemical 
exspraying fo r several years. 

c As regards the overall evaluat ion of the data relating to soils of c rops under Hungaz in 
after-effect, it can be said that chemical t reatment on one occasion has no, o r only a very slight 
positive effect on the development of the weed-seed content in the following year. On areas under 
such an after-effect , therefore, the decrease of the weed-seed contaminat ion is not to be expected; 
indeed, a n increase can be reckoned with, particularly if Echinochola crus-galli and the panic grasses 
are p redominan t . 

As regards protection against weeds, it is extremely important to know not 
only the weed cover, but also the weed-seed content of soils. The most significant 
surveys of the weed-seed reserves of agriculturally-cultivated soils in Hungary have 
been carried out by B E N C Z E ( 1 9 5 4 , 1 9 5 8 ) . His investigations revealed that as a 
consequence of the incorrect agrotechnology soils in Hungary were saturated with 
weed seeds: in the upper 0 — 2 0 cm soil layers he found 3 3 , 0 0 0 — 2 4 1 , 0 0 0 weed seeds 
per square metre, this concentration being much in excess of equivalent data published 
abroad ( K O R S M O , 1 9 3 0 ; W E H S A R G , 1 9 5 4 ) . 

With one exception (the study by M Á T H É — P R É C S É N Y I ( 1 9 6 8 ) in 1 9 6 7 ) , Hun-
garian weed researches have been characterized by the fact that the weed covers 
of the crops and the weed-seed reserves of the soils have been examined completely 
independently of one another, whereas in the interest of the correct organization 
of protection against weeds it would be desirable to examine the two together. 
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During weed coenologicai surveys in 1961, the present author also carried out 
simultaneous examinations of the weed-seed contents, but the results were not pub-
lished at that time. This research was continued in 1963, and for several years 
extended not only to the traditional cultivation, but also to the changes in the weed-
seed reserves of maize soils as a result of large-scale agrotechnology. In addition, 
studies were also made of the effects of the very intensively active Hungazin on the 
weed-seed reserves of the soils, for in this respect concrete research results were 
not available in either the Hungarian or the foreign literature up to the beginning 
of the experiments (1963). 

The present paper contains the results of the examinations in 1963; these were 
prepared as part of a doctoral dissertation in 1967, but have not yet been published. 
Similarly to earlier papers dealing with weed coenology, this work was done at 
Vacratot. 

Investigation sites and methods 

Since examinations of weed-seed contents demand very much work and time, the surveys 
were not carried out on every farm where coenologicai recordings were made, but only on those 
which seemed suitable as constant investigation sites for a prolonged period, or where in part com-
parison too was possible (e.g. Mezőhék). The examinations of the weed-seed reserves extended to 
the soils of maize crops on the Stale Farms at Mezónagymihály, Mezőhék. Enying and Lábod; 
these crops had been cultivated traditionally, had been treated for I—3 years with Hungazin PK 
(Atrazin), and were in the first or second year of the after-effect. From every area examined on each 
of these farms. 10 samples were taken at each depth, f rom depths ranging f rom 0 to 40 cm, at 
10 cm interavals, i.e. a total of 40 samples each from every treatment, and all of these samples were 
analyzed. Examinations to such depths appeared necessary bacause, with the increase of the mechan-
ization, deeper soil cultivation is applied increasingly more of ten. The borer used to take samples 
had a base area of 19.625 cm1. The soil samples were taken everwhere on the second weed survey 
of the maize crops (in the second half of August and the first week of September). 

In the examinations of the weed-seed reserves of the soils the ZnCi2 solution separation method 
u s e d b y BENCZE (1954 , 1958) w a s e m p l o y e d . 

The degree of weed-seed contamination is given per square metre. Average values for each 
species were calculated from the results, for the various soils (Mezónagymihály, Mezőhék, Enying), 
treatments and depths, and are tabulated for 25 weed species: in general those from which more 
than 100 seeds per square metre were found f rom 0 to 40 cm. The results for the Lábod State Farm 
are given separately (Table 4). because of the adobe or partially sandy soil. The numbers of seeds 
per square metre for the late-summer annuals (T,) are given at the foot of the Tables for every 
treatment and depth, since these occur in the greatest amount f rom all the life-form groups; also 
given are the numbers of seeds of the total annuals, and the perennials (H + G), and the numbers of 
species of weed seeds found (Tables 1—4). (For every treatment the total number of weed seeds 
is also discussed in the text; in the majority of cases this is the sum of the total T and H + G.) 

The weed seeds were determined on the basis of the handbook of ÚJVÁROSI (1957), the weed-
seed collections of the present author and of Újvárosi, and the handbook of BRONWER—STÖHLIN 
(1955). Those weed seeds which could not be identified on this basis were identified by means of the 
seed collection of the Országos Vetőmag Felügyelőség (National Seed Inspectorate), to whom the 
author expresses her grateful thanks. 

The agrotechnological data relating to the investigation sites, and the details of the chemical 
treatments applied, are reported in the papers containing the weed-coenological examination results 
obtained from the same sites (FEKETE. 1964; published 1974a. b). 
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Results and discussion 

A . E x a m i n a t i o n s o f w e e d - s e e d r e s e r v e s o n M e z ő s é g s o i l s 

I . W e e d - s e e d r e s e r v e s o f t r a d i t i o n a l l y - c u l t i v a t e d m a i z e s o i l s 

The most frequent weed seeds in traditionally-cultivated maize crops on Mezőség 
soils are given in the first part of Table I, referred to 1 n r . The examinations indicated 
that the number of weed seeds in the 0—40 cm traditional maize soils of the three 
State Farms (Mezőnagymihály, Mezőhék, Enying) varied between 5,503 and 14,908, 
and the average weed-seed contamination was 10,932 per m2. A study of the distri-
bution of the weed seeds according to depth showed that in all sites the 10—20 cm 
level of the soils contained the most weed seeds (2,089—5,841, and on average 
4,240 per nr) . As can be seen from Table I, the 0—10 and 20—30 cm layers exhibit 
roughly the same degree of contamination (2,955 and 2,870, respectively) on average 
for the three investigation sites, while the fewest weed seeds are to be found in the 
30—40 cm layer (866 per m2). Naturally there were various differences between 
the individual farms: the highest weed-seed contamination occurred in the Mező-
nagymihály soils (14,908), and the lowest in those at Mezőhék (5,503). From the 
data at the foot of the Table it can be seen that the seeds of the late-summer annuals 
(T ) are found in the greatest amount in the soils (mainly Stachys annua, Chenopoclium 
album, Amaranihus retroflexus and Echinochloa crus-galli), and in comparison with 
these the other life-form groups are insignificant. This is understandable, since the 
data of the coenological surveys too indicate that the T life-form, and to a smaller 
extent the perennial root-like couch-grasses (G3), predominate in cultivated land 
in Hungary ( F E K E T E , 1963, 1964, published 1974; Ú J V Á R O S I , 1966). The tremendous 
seed yield of the former is well-known, while it is also known of the latter that pri-
marily vegetative multiplication is decisive in their group, although the seed is also 
ripened on areas treated with aminotriazine (second half of Tables 1 and 2). 

If the results obtained are compared with the weed-seed examination data of 
BENCZE (1954), obtained in part from the same sites and in part f rom different 
sites, but similarly in Mezőség soils, it is observed that compared to the earlier 
weed-seed concentrations of 33,596—54,094 per m2 found in 1952 (the year immei-
diately following the reorganization) in the 0—20 cm levels at Iregszemcse, Pusztapó 
and Bánkút, there was a significant improvement of the soils in the following 10 
years. Thus, if the same levels (0—20 cm) are considered, it can be stated that at 
present the weed-seed reserves of the soils are only a quarter, or less, compared 
to the earlier values. This positive change is particularly striking in the case of 
Mezőhék—Kétpó (earlier known as Pusztapó), where the previous contamination 
33,596 per m2 for 0—20 cm (BENCZE, 1954) has decreased by a factor of more 
than ten (3,006 for the same level). At this latter site a large role in the improvement 
of the soils has been payed by the correct agrotechnology applied on the farm 
( U N G Á R , 1959), which is otherwise well reflected by the data of weed-coenological 
surveys here (FEKETE, 1964, published 1974a, b). 
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2. W e e d - s e e d r e s e r v e s o f f i r s t - y e a r H u n g a z i n - t r e a t e d m a i z e 
s o i l s 

On average for the three farms, the first-year Hungazin-treated maize soils 
containe about 70 per cent more weed seeds (18,548 per m2) than those cultivated 
traditionally (second half of Table 1) (10,932 per m1). In corresponding soils at 
Mezőnagymihály about three times as many seeds (32,533 per m*) were found 
as in the traditionally-cultivated soils; at Enying and Mezőhék increases of about 
40 per cent and 10 per cent, respectively, were observed compared to the control. 
Naturally, this did noe occur as a result of the chemical treatment, since up to 
the time of sampling (the second survey of the maize crops, in the second half 
of August and the beginning of September in 1963) the weed-seed yield for 
that year had not yet entered the soil, or only in part, either in the traditional-
ly-cultivated, or in the chemically-treated areas. The large differences in the 
weed-seed contents in the individual investigation rates can be explained by 
the different plant-pyrdicotions and soil-operations, and by the unsatisfactory care 
of the plants. (Thus, because of the presence of the hybrid-section in this farm-unit 
of the Mezőnagymihály State Farm, maize is almost always grown on these plots, 
so far in the traditional way, or at least with a herbicide not possessing such a 
lasting action as that of Hungazin PK. The hoeing monocultures favour the multi-
plication of just the late-summer species (T4). On the first-year sprayed maize 
area at Enying lucerne had been grown for the previous three years, and this is 
why it was more contaminated.) 

From an examination of the distribution of the weed-seeds according to depth 
it can be stated that the excess compared to the traditional soils is contained pri-
marily in the uppermost two layers, and here too, compared to the control, the 
10—20 cm layer is the most contaminated (second half of Table I). 

Analysis according to life-form indicates that the predominant seeds in the 
first-year Hungazin-treated maize soils too are those of the late-summer species 
(T4), mainly Amaranthus retroflexus, Chenopodium album and Stachys annua. 

3. W e e d - s e e d r e s e r v e s o f m a i z e s o i l s t r e a t e d w i t h H u n g a z i n 
f o r s e v e r a l y e a r s 

Mezőség soil areas systematically treated with Hungazin or Atrazin for several 
years were examined only at Enying. As already reported in the coenological studies 
( F E K E T E , 1964, published 1974a, b), in this farm all of the chemically-treated maizes 
were hoed, the number of hoeings on these plots being exactly the same as on those 
cultivated traditionally. Accordingly, apart f rom the herbicide effect, the ecological 
conditions of germination of the weed seeds were the same for all of the maize 
crops on the farm during the growing period. Although the aminotriazine agents 
do not act directly on the germination of the seeds, they can affect it indirectly as 
superselective herbicides. 

If the results of weed-seed investigations on the plots of this farm which had 
been treated chemically are considered, it is surprising that their soils contain almost 
the same weed-seeds as those of traditionally-cultivated crops, and therefore these 
results are not given separetely. In crops treated chemically for 3 years a decrease 
of only 15 p. c. was observed (Table 2). Comparison of the contaminations of the 
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individual soil levels did not reveal an essential difference either; thus, the positive 
effect of chemical treatment for 2 or 3 years develops more slowly on the Mezőség 
soil than on lighter soils, for instance, as will be seen later. The resistance of the 
weed-seeds was proved by the fact that the soil could be shown to contain the seeds 
of weed species which had certainly not occurred since chemical treatment (as demon-
strated by the coenological surveys) in crops on areas treated with the same dose 
of aminotriazine. A decisive role in the slow purification of the soils f rom the weed 
seeds is played by the resting state of the seeds, which can be induced by several 
factors ( P E T E R S E N , 1 9 5 1 ; W E H S A R G . 1 9 5 4 ; C O R C K E R — B A R T O N , 1 9 5 7 ; T H U R S T O N , 
I 9 6 0 ; N Í K O L A Y E V A , 1 9 6 7 ) . In some of the weed seeds (e.g. Convolvulus arvensis, 
Hibiscus trionum) the resting state is brought about by the "hard covering" of 
the seeds ( S R I P L E N G — S M I I T H , 1 9 6 0 ; C Z I M B E R — R E I S I N G E R , 1 9 6 8 ) . Since such hard-
skinned seeds are in dormancy they resist chemical herbicides and again give rise 
to weed cover on germinating after cessation of the herbicide effect, as shown by 
the data of late-summer (II) weed surveys on maize crops under the after-effect 
of aminotriazine (FEKETE, 1964; published 1974a, b). In addition to what has already 
been said, another cause of the slow purification of the soils may be that partial 
recontamination with weed seeds occurs on areas treated with chloraminotriazine, 
for this herbicide does not ensure total elimination of weeds. 

4 . W e e d - s e e d c o n t e n t s o f m a i z e s o i l s u n d e r a f t e r - e f f e c t o f 
H u n g a z i n P K 

It was mentioned above that the tratment of the maize plots under the after-
effect at Enying and Mezőhék was exactly the same as that on those cultivated 
traditionally there, apart from the herbicide. At Mezőnagymihály the crops were 
hoed mechanically twice and by hand once, in contrast with the maize cultivated 
traditionally, where second serial hoeing too was carried out. 

From the overall data f rom the investigations on areas under first-year Hungazin 
after-effect, the 0—40 cm cultivated layer contains 12,548 weed seeds per m2; the 
average is thus about 10—12 p. c. worse than for the traditionally-cultivated areas. 
If the average results are broken down for the individual farms, it can be established 
that the weed-seed content in the soils of the Enying plots has decreased a little 
compared to the control. At Mezőnagymihály and Mezőhék, on the other hand, 
an increase can be observed. The overwhelming proportion of the weed-seed increase 
is contained in the 10—20 cm layer (first part of Table 3). 

As reported in the paper dealing with the results of the weed coenological 
investigations (FEKETE, 1964, published 1974a, b), a huge weed-mass, mainly 
Echinochloa and Setaria, lived in places on the areas under the first-year Hungazin 
after-effect (including Mezőnagymihály too). U p to the time of the sampling, however, 
these had only partially shed their seeds. The conciderable seed-rotation occurred 
in the period after the survey and the sampling, and could be demonstrated only 
in samples of soil taken in the following year (1964). But even then not entirely, 
for an appreciable part of the weed seeds entering the soil (mainly Echinichloa 
cruss-galli and panic grasses) germinated during the growing time, as proved by the 
coenological surveys in 1964. Weed seed germination experiments from 1961 also 
confirm that Echinochloa crus-galli and the panic grasses (Setaria viridis, S. glauca) 
had already shed their seeds at the end of summer; these entered the soil and germi-
nated in a fairly high proportion in the following year. 
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Weed-seed contents of plots under second-year Hungazin after-effect were 
studied only at Mezőhék, and these results are given in the second half of Table 3. 
These data are almost the same as those of the control there. 

B. W e e d - s e e d c o n t e n t i n v e s t i g a t i o n s on s a n d y a d o b e — s a n d y so i l 

The Lábod State Farm is situated on sandy adobe, and partly on sandy soil. 
Here examinations were made on the weed-seed reserves of soils of maize crops 
cultivated traditionally or treated with aminotriazine for three years. These examina-
tions revealed the very extensive contamination of the soil on this farm (Table 4). 
The Table contains weed-seed data on only 25 species, but of the seeds of the 51 
weed species found in these two types of soil sample only three did not attain a con-
centration of 100 per m2. 

From the soil of maize cultivated traditionally 176,878 weed seeds were found 
per m2 f rom the 0—40 cm layers, the bulk of which were late-summer annuals (T4) 
(142,895 per m2). B E N C Z E (1958) demonstrated such a huge weed-seed contamination 
only on the sandy soils at Nyíregyháza, where he counted 110,250—241,375 weed 
seeds p e r m - in the 0—20cm layers in the various hoeing cultures. (In the same 
layers at Lábod there were 117,715 seeds per m2.) 

This extremely extensive contamination of the traditional maize soils at Lábod 
is attributed to a certain degree to the fact that on the occasion of the national weed 
coenological survey in 1949—50 this was the most densely weed-populated area of 
the country, and such a state cannot be changed f rom one day to another. In addition, 
another fact which undoubtedly contributed to such a mass presence of late-summer 
seeds, however, was that only maize has been grown on this area since 1961, and it 
is well known that the main multiplication sites of the late-summer varieties are mono-
culture maize crops. 

Examination of the distribution of the weed seeds according to depth reveals 
that they progressively decrease in number on passing downwards from the surface, 
but there is no appreciable difference between the contaminations of the individual 
soil layers f rom 0 to 30 cm. In the 30—40 cm layer, however, the number of weed 
seeds exhibits a sudden considerable decrease (first part of Table 4). 

The number of weed seeds in soil of maize which had been treated chemically 
systematically for three years was about 30—35% lower than in the tradition-culti-
vated areas serving as control, but even then the number was very high: 112,153 per 
m2. 75—80% of these weed seeds similarly belonged to the late-summer annual 
life-form (T-). 

If the weed-seed reserves of the individual soil levels are compared with those 
for traditionally-cultivated maize, it is observed that purification from the weed 
seeds as a result of the 3 years' chemical treatment occured over the total depth of 
soil examined. Although the number of weed seeds, including the late-summer species 
too, decreased, attention must be drawn to an unfavourable phenomenon. In these 
areas not only the coverage of Echinochloa crus-galli increasedt but also the number 
of its seeds in the soil. At the same time it is encouraging that during this time the 
seeds of Amaranthus reiroflexus and Chenopodium album practically disappeared 
from the soil, as is otherwise confirmed by the data of germination experiments with 
the seeds of these latter two species in sandy soil. 
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The surprising resistance of the weed seeds is indicated by the fact that the seeds 
of many more weed species (altogether 51 from the two types of cultivated area) 
could be detected in the soil at Labod than suggested by the data of the coenological 
surveys here. The seeds were found of species which were not observed at all in the 
course of the weed coenological surveys in 1963—1965. A few of these species 
(Cenlaurea pannonica, Cerastium fajolo, etc.) were contained in the 1949—50 weed 
list. At the same time a few weed species and their seeds were now detected spo-
radically which can be regarded as new data for the area (Alopecurus myosuroides, 
Holcus. Galeopsis, Matricaria inodora etc.). 
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