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Abstract: research in the investigated the morphological and physical-
chemical features of the soil, which was diagnosed

as chernozem (FAO System). Earthworms have

Using pedofauna
integrated — agro-ecological —monitoring is a
necessary perspective, considering that some

populations, such as earthworms, characterize the
potential soil fertility, health quality and vitality,
providing thus ecological stability. Research of
pedofauna with positive role for soil fertility allows
to monitor the vitality and activity of soil biota and
to avoid the critical levels. The present research
was conducted in long term field experiments (41
years), in crop rotation, and in monoculture (55
years) at the Didactic Experimental Station
"Chetrosu" of the State Agrarian University of
Moldova, from Chisinau, Republic of Moldova.
Earthworms’ numerical research was performed in
six different crop agroecosystems, forest strip and
in the Scientific Reserve "Codrii". There were

been collected in soil samples by 0,25 m2, in 8
repetitions, removing the soil up to 40 cm depth, in
layers of 10 cm and further quantitative
measurements (number, weight, abundance) were
made. Also, the formaldehyde method of earthworm
extraction from soil was used (ISO 23611-1/2006).
According to research results, the earthworm
density in the soil of different field agro-ecosystems
can be arranged in the following decreasing range:

fallow, alfalfa, wheat, corn, sun-flower, peas. As

concerning the distribution by depth horizons, was

found a larger earthworm number in the tillage

soil, in the horizons with humus, roots and plant
debris totally or partially decayed.
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INTRODUCTION

Earthworms’ comparative research in different ecosystems and the anthropogenic
impact level have been achieved within the bilateral international project no. 14/RoA for
Republic of Moldova, between State Agrarian University of Moldova Department of
Agroecology and Soil Science, and University of Agricultural Sciences and Veterinary
Medicine of Banat, Timisoara, Romania (project no. 432/16.06.2010). Among global
environmental problems facing civilization today, a special role is assigned by environmental
pollution phenomena manifested through misguided agricultural, including application of
fertilizers which, in addition to the positive role, might play negative roles, especially the
ballast elements, and other effects, sometimes toxic for the biotic part of the soil. Among
integrated ecological security and ecological monitoring, the biological monitoring occupies a
great space. It is that system of observations, assessments and forecasts of all changes found in
the living world, but poorly currently applied in soil research. Research of pedofauna, of
species with positive role for soil fertility allow the monitoring of vitality and activity of soil
biota and avoid the critical levels. Performing the integrated (pedoecologic and impact)
monitoring by different approaches and activities facilitates the continuously complex
supervision of soils.

Using pedofauna research in the integrated agroecological monitoring is a necessary
perspective, considering that some populations, such as earthworms, characterize the potential
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soil fertility, quality of health and vitality, and the activity of pedofauna provides ecological
stability [COTOMAN and FILIPOV, 2007; DOBROWOLSKI and NIKITIN, 1986].

The literature data show that it is insufficiently investigated the correlation between
biological activity of mezofauna and greenhouse gases emanation, but is evidently recognized
their role of soil loosening, structure, pedogenesis and fertility. On the other hand, in the
literature it is not elucidated the influence of anthropogenic impact problems (organic and
mineral fertilizers, soil cultivation, plant protection products) on the pedofauna quality
[COTOMAN and FILIPOV, 2007; DOBROWOLSKI and NIKITIN, 1986; FLOREA, 2003; GHILARIOV,
1956; GHILARIOV, 1963].

Data concerning pedofauna research the Republic of Moldova, especially mezofauna,
are few and limited to a small number of publications [DOBROWOLSKI and NIKITIN, 1986;
GHILARIOV, 1956; GHILARIOV, 1963; URSU and BARCARI, 2011]. Researches on the influence
of fertilizers, soil tillage, physical and mechanical properties, crop rotation, crop type, and
other factors on pedofauna are very fragmented and poorly raised.

According to several data, earthworms exert a favourable action on humus formation,
especially in temperate regions. Introduced in the compost, they favour the decay of organic
matter and determine a C/N ratio lower than that obtained only through the activity of
microorganisms. The impact of agricultural technology items on earthworms have been also
investigated in numerous studies [DOBROWOLSKI and NIKITIN, 1986; GHILARIOV, 1956;
GHILARIOV, 1963; IORDACHE and BORZA, 2009; PUIA and SORAN, 1984; URSU and BARCARI, 2011].

MATERIAL AND METHODS

The research was conducted in long term field experiments (41 years), in crop
rotation, and in monoculture (55 years) at the Didactic Experimental Station "Chetrosu" (State
Agrarian University of Moldova, Chisinau). Earthworms’ research in the ecological
background monitoring was performed in fallow ecosystems (55 years), forest strip and in the
Scientific Reserve "Codrii". There were investigated the morphological and physical-chemical
features of the soil, which was diagnosed as chernozem (FAO System). Earthworms have been
collected in soil samples by 0,25 m?, in 8 repetitions, removing the soil up to 40 cm depth, in
layers of 10 cm and further quantitative measurements (number, weight, abundance) were
made. Also, the formaldehyde method of earthworm extraction from soil was used (ISO
23611-1/2006).

RESULTS AND DISCUSSION

Within the agricultural year 2010-2011 there have been investigated the physical and
chemical indices of soil in six agroecosystems listed in table 1.

The performed study on earthworm population density showed that earthworm
number in the fallow and alfalfa agro-ecosystems is higher than in other field crops as wheat,
peas, corn and sunflower. A lower density of earthworms (21-29 worms/m2) was recorded in
pea culture, which can be explained by less branched root system and a smaller quantity of
organic debris, deposited on the surface (figure 1).

Because the soil humidity is an important factor for earthworm abundance, the
precipitations regime recorded at the Didactic Experimental Station "Chetrosu", Chisinau,
Republic of Moldova, is shown in the figure below (figure 2).

Analyses of results showing the earthworm numerical distribution by soil depth
demonstrated that in the soil cultivated with peas and sunflower was found a greater earthworm
number for the depth 15-30 ¢cm, and in the soil cultivated with maize and winter wheat for the
depth 5-30 cm. In alfalfa and fallow agroecosystems, the earthworm number was higher
starting from surface down to 30 cm, so a deeper habitat. The increased number of earthworms
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in the surface horizons can be explained by the presence of vegetal debris in course of
decomposition or totally decayed during the previous years.

Table 1
Physical and chemical indices of soil in the studied agroecosystems (Didactic Experimental Station "Chetrosu")
. Exchangeable cations Soil particles
Nerant ( me;gl 00 g soil 5’/0)
(arger;(;(;xg(sijs Depth | Hydroscopic | Humus Ca Mg yCa® + Mg, C?“S?J PHino <
S S a 4 0
(cm) water (%) (m:(/) }Sog (m:(/) }l‘;og (me/100g soil) 0014 01
0-10 337 3,03 22,7 39 26,6 0 68 | 6533 | 3467
) 10-20 3.30 2.98 228 41 269 0 69 | 6609 | 3391
P';’ZWB e e [20:30 3.5 2.87 2.7 15 27.0 1.8 76 | 6598 | 34.02
a1 years) 30-40 3,09 2,79 225 40 26,5 24 77| 6539 | 3461
40-50 2.95 2.68 22.0 39 259 35 78 | 6636 | 33.14
50-60 2,74 2,61 21,7 3,7 254 48 79 | 67,02 | 32,98
0-10 323 328 23,1 41 272 13 75 | 6574 | 34.26
) 10-20 3.16 3.19 23.0 39 269 2.0 76 | 6612 | 33.88
P(I;[VSV:’:Z’S Zf‘v‘::’: 20-30 3,09 2,99 228 42 27,0 2.9 78 66,34 | 33,66
30-40 3,02 2,78 22 44 26,6 3,7 79 | 65,76 | 3424
40-50 2.88 241 22.6 3.9 26,5 44 79 | 6509 | 3491
50-60 2.67 1.93 222 37 259 53 80 | 6644 | 33.56
0-10 3,52 2,98 23,1 5,1 282 1,1 7,6 | 64,11 | 35,89
) 10-20 344 2.87 232 5.6 288 15 77 | 6398 | 36.02
Plowing, manure 55735 337 2,75 23,0 49 279 2.0 7. 6422 | 35,78
(Helian, 30-40 330 2,68 22,9 47 27,6 33 78 | 6385 | 36,15
annuus L.)
40-50 2.74 257 225 49 274 6.2 80 | 6419 | 3581
50-60 2.60 224 219 5.1 27.0 7.7 82 | 6476 | 35.4
0-10 3.59 317 22.9 53 282 13 76 | 6213 | 37.87
Plowing, manure | 10-20 352 3.02 23.0 49 27.9 18 77 | 6231 | 37.69
(Triticum 20-30 344 2.79 2238 47 275 2.0 78 | 63,76 | 3624
aestivum L.) 30-40 330 243 224 44 268 24 78| 6339 | 3661
40-50 3.16 1,96 22.0 39 259 4.0 79 | 6404 | 3596
50-60 2.95 1.73 222 41 263 57 8.1 6351 | 3649
0-10 3,66 329 22,6 5.1 27,7 13 75 | 6378 | 3622
Plowing, manure | 10-20 344 3,18 223 4.9 272 13 76 | 6411 | 35.89
(Medicago sativa |_20-30 337 2.99 222 47 269 18 77 | 63.67 | 3633
L. 30-40 3,30 2.83 224 39 263 35 78 | 63,59 | 3641
55 years) 40-50 323 2,69 22,1 3,6 25.7 6.4 8.1 63.14 | 36.86
50-60 3.02 237 217 38 255 8.1 8.1 6396 | 36.04
0-10 3,52 341 23,7 49 28,6 13 76| 6476 | 35.24
T 10-20 344 329 238 5.1 27.9 18 7.7 | 6454 | 3546
Sl 20-30 337 2.99 229 47 27.6 33 79 | 6516 | 3484
30-40 3,16 2,78 22,1 48 269 42 80 | 64.96 | 35,04
40-50 281 249 216 5.0 26,6 73 8.1 6445 | 3555
50-60 2.67 1,87 21,0 47 25.7 92 82 | 6523 | 347
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Figure 1. Earthworm number (worms/m2) (left) and biomass (g/m2) (right) in the studied variants
(Didactic Experimental Station "Chetrosu")
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Figure 2. Rainfall regime (mm) at Didactic Experimental Station "Chetrosu", Chisinau, Republic of Moldova
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Figure 3. Earthworm numerical distribution (worms/m?) by depth levels in the studied agroecosystems
(Didactic Experimental Station "Chetrosu")

Table 2
Influence of human impact on earthworm number and weight in various ecosystems (2011, May)
Rereecosvstoms 'Basic tillage, Soil depth Earthworm number Earthworm weight
g 4 fertilizer background (cm) (worms/0.25 m?) (g/0.25 m?)
0-10 10 17,3
Basic tillage, 10-20 8 17,6
green manure + NPK 20-30 - -
30-40 - -
0-10 4 14,1
. 10-20 6 13,9
- ' Plowing, cattle manure 2030 3 3.1
Triticum aestivum
L 30-40 - -
0-10 23 20,6
Paraplow , 10-20 7 15,3
green manure + NPK 20-30 - -
30-40 - -
0-10 4 19,7
Paraplow, 10-20 4 15,9
cattle manure 20-30 - -
30-40 1 13,6
0-10 8
. 10-20 10
Buffer land (forest strip) 2030 5
30-40 - -
0-10 - -
Paraplow, 10-20 - -
green manure + NPK 20-30 4 14,4
Zea mays L.
(monoculture, 41 30-40 3 13,5
years) 0-10 3 15,2
Paraplow, 10-20 3 14,4
cattle manure 20-30 - -
30-40 - -
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According to research results, the earthworm density in the soil of different field agro-
ecosystems can be arranged in the following decreasing range: fallow, alfalfa, wheat, corn,
sun-flower, peas. As concerning the distribution by depth horizons, was found a larger
earthworm number in the tillage soil, in the horizons with humus, roots and plant debris totally
or partially decayed (figure 3).

In the table 2 there are comparatively exposed the earthworm densities in various
ecosystems with different levels of human intervention.

Data obtained for winter wheat (plowing variants and paraplow) fertilized with green
manure+NPK and cattle manure demonstrated as previously that soil tillage by paraplow
significantly influenced the earthworm number and biomass.

CONCLUSIONS

Earthworms can be used in the biological monitoring, because they are species with a
lifespan over two years, large body size enough to allow tissue sampling for analyses, these can
be easily extracted from their environment, can live in laboratory conditions, are strong bio-
accumulative.

Some factors as tillage, fertilizers, vegetable debris on/from soil directly influence the
earthworm populations and their activities.

The paraplow variants associated with cattle manure confirmed a large earthworm
number as compared with plowing variants, fertilized with green manure + NPK, which
negatively affect the earthworm number and biomass.

The cattle manure is a favourable background for earthworm abundance.

Earthworm density in the soil of different field agro-ecosystems decreased in the
following range: fallow, alfalfa, wheat, corn, sun-flower, peas. It was found a larger earthworm
number in the tillage soil, in the horizons with humus, roots and plant debris totally or partially
decayed.
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