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Studied the feasibility of intermediate crops in the summer faba bean, vetch,
hairy, lacy phacelia, rye, oats, sunflower, amaranth red as green manure for
vegetable crops. Revealed their impact on the productivity of vegetables in the first
and second year after planting.
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Unlike in Ukraine, in Poland most soils are low in humus as its content does
not exceed 2%. Due to intensification of agricultural production, the amount of
organic matter introduced to the soil is much lower, which results in a negative
humus balance and progressing degradation of agricultural land. Farmyard manure
is the major source of organic matter in agricultural production. As vegetable
growers find it more and more difficult to obtain the farmyard manure quantities
necessary for successful production, they switch to other organic matter sources to
replenish the deficit of farmyard manure. Cultivation of plants for incorporation is
one of the oldest ways of increasing soil fertility (MacRae, Mehuys, 1985). It is also
connected with implementation of the agri-environment programme which defines
cultivation of catch crops as the major activity to improve the soil humus balance,
maintain ploughed land under plant cover, limit erosion processes, protect waters
against agricultural pollution and increase biodiversity by means of introducing
more plant species into rotations. Summer (stubble) catch crops are the most popular
kind of green manures in Poland. They can precede all cultivated plants which are
sown/planted early in the season and positively respond to organic manuring:
potatoes, maize, early maturing brassicas, onion, cucurbits and celeriac. The area
under catch crops in Poland was about 425 th ha per year over the years 2005-2011.

Methods

Studies on summer catch crops used as green manures in vegetable cultivation
have been carried out by the Department of Horticulture, the Siedlce University of
Natural Sciences and Humanities, since 1979. Many species of crop plants have
been examined including: faba bean, hairy vetch, serradella, lacy phacelia, rye, oat,
sunflower and red amaranth.

The objective of the work was, among others, to determine the value of the
catch crop plants cultivated form manuring purposes and their influence on yields of



selected species of vegetables cultivated in the first and second year after
incorporation of the green manures (ploughing under of either the whole plants or
their post-harvest residues).

Results and discussion

The quantity of organic matter supplied by summer catch crop residues
depends on the species, fertilization level and soil as well as climatic conditions. It is
usually from 9.7 to 41.2% of the whole biomass (Malicki 1997, Rosa 2005,
Franczuk 2006). The results of this study indicate that from 7 to 40 tonnes of fresh
matter per 1 ha is introduced into the soil depending on the catch crop species and
kind. Of the summer catch crop tested, lacy phacelia, sunflower and faba bean
produced the greatest biomass yields, 40.9, 40.4 and 39.4 t-ha™, respectively (fig. 1).
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Fig. 1. Yield of fresh matter of the plants cultivated as summer catch
crop in the studies from 1986-2006

In this study, there was also determined the amount of nitrogen supplied to the
soil with the legumes (fig. 2).
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Fig. 2. The amount of nitrogen supplied to the soil with the legumes in the
studies from 1986-2006



The following amounts were supplied by the fresh matter of faba bean,
serradella, and hairy vetch: 181, 63.5, and 155.5 kg N-ha™, respectively. The
remaining species did not supply nutrients but, by taking them up from the soil,
prevented the nutrients from being leached from the topsoil. Moreover, they took up
macro-elements which, after catch crop incorporation, remained in the topsoil and
after the organic matter mineralisation, were released for the subsequent crop plants.
Of the plants cultivated as summer catch crops, sunflower, lacy phacelia, red
amaranth and faba bean accumulated most P, K, Ca and Mg in their biomass (fig. 3).
The biomass of rye and oat accumulated about half the amount of the minerals
compared with sunflower, lacy phacelia and red amaranth. The lowest quantities —
less than 100 kg-ha™ P, K, Ca and Mg — were accumulated by hairy vetch and
serradella.
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Fig. 3. The amount of macro-elements in the summer catch crops biomass in
the studies from 1986-2006

The value of individual summer catch crops as manures can be determined by
comparing the quantity of the organic matter they supply to the soil to farmyard
manure. Assuming that 1.0 t of farmyard manure contains approximately 0.26 t dry
organic matter, the dry matter of individual summer catch crops corresponded to the
following farmyard manure quantities: faba bean 25.5, serradella 9.5, hairy vetch
13.5, common vetch 9.6, lacy phacelia 26.7, sunflower 28.5, red amaranth 20.4, oat
18.8, and rye 24.0 t-ha™ (fig. 4).
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Fig. 4. Yield of organic matter of summer catch crops corresponded to the
following farmyard manure quantities



Crop plant fresh matter can be used as fodder whereas the post-harvest
residues may be incorporated. The manuring effect of residues is not as pronounced
as the whole biomass but it favourably influences soil properties and, as a result,
yield of the subsequent crop plants (Franczuk et al. 1999, Kotecki, Broda 1995,
Jablonska-Ceglarek et al. 2006). The quantity of organic matter supplied with
residues ranges from 9.7 to 41.2% the whole biomass (Franczuk 2006).

Studies on the value of summer catch crop residues used as manures were
conducted in 1986-1988. Analyses were performed of the fresh matter yields of faba
bean, hairy vetch, lacy phacelia and rye post-harvest residues (fig. 5).
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Fig. 5. Yield of fresh matter of summer catch crop residues in the studies from
1986-1988

The respective shares of residues in the whole biomass of the catch crops
were as follows: 11.4, 12.7, 9.2 and 33.1%. Rye was the dominant producer of fresh
matter due to its extended fibrous root system and well-branched above-ground part.
As a result, the quantity of rye residues was the greatest, 9.0 t-ha™ fresh matter,
although the fresh matter yield produced by the whole plants was lower than faba
bean and lacy phacelia. The amounts of nitrogen supplied to the soil by leguminous
residues were similar and equalled 19.3 and 19.5 kg per 1 ha for faba bean and hairy
vetch, respectively (fig. 6).
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Fig. 6. The amount of nitrogen supplied to the soil with the summer catch
crop residues in the studies from 1986-1988



The per-one-hectare organic matter amount supplied to the soil by rye
cultivated as a summer catch crop corresponded to 7.9 t farmyard manure (fig. 7).
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Fig. 7. Yield of organic matter of summer catch crop residues corresponded to
the following farmyard manure quantities

The evaluation of the effect of green manures on yields of the subsequent
plants indicated that all the studied species, when cultivated as summer catch crops,
in the first year after incorporation increased the marketable yield of white cabbage
compared with the control where no organic manure had been applied (fig. 8).
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Fig. 8. Direct effect of summer catch crops on the marketable yield of white
cabbage in the studies from 1986-2006

Faba bean and hairy vetch seemed to be better manures than farmyard manure
applied at the rate of 40 tha™. Compared with the non-manured control, the yield
increase produced by the afore-mentioned catch crops was about 10 tha™. Yields of
white cabbage cultivated after the catch crop of lacy phacelia and rye were similar to
the yields of plants grown after farmyard manure. The yield-enhancing influence of
summer catch crop green manures was also observed in the second year after
incorporation (fig. 9).
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Fig. 9. Secondary effect of summer catch crops on the marketable yield of
onion in the studies from 1986-2006

Lacy phacelia and faba bean had a particularly favourable effect on onion
yield. The vyield increases were higher compared with 40 tha™ farmyard manure
incorporated at the same time. The yield-enhancing effect of rye in the second year
after cultivation was similar to farmyard manure. After hairy vetch, onion yields
were by 13% lower than after farmyard manure and yet they were by 7% higher
compared with the non-manured control. In the study conducted over 2002-2006,
the highest onion yield was harvested in the second year after serradella
incorporation (fig. 10); it was by about 5 tha™ higher compared with farmyard
manure incorporated at the same time.
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Fig. 10. Secondary effect of summer catch crops on the marketable yield of
onion in the studies from 2002-2006

Onion vyields recorded after the summer catch crop of lacy phacelia were
similar to the yields after farmyard manure; after oat and common vetch they were
lower than the yields after farmyard manure but much higher compared with the
non-manured control.

Conclusions

¢ Of the plants cultivated as summer catch crops, lacy phacelia, sunflower
and faba bean produced the highest biomass yields.



e Faba bean was the summer catch crop legume which supplied most
nitrogen to the subsequent crops.

¢ Rye cultivated as a summer catch crop produced the greatest quantity of
residue biomass.

e All the species examined in the studies contributed to increased marketable
yields of vegetable crops cultivated in the first and second year after summer catch
crop incorporation, compared with non-manured control.

¢ Yields of vegetables cultivated after faba bean, hairy vetch and serradella in
the first year after their incorporation were higher or similar to the yields of the
crops following farmyard manure applied at the rate of 40 tha™.

¢ The secondary effect of green manures similar to or greater than the impact
of farmyard manure was observed after lacy phacelia, faba bean and rye when
cultivated as summer catch crops.
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Anna 3anueBunu-bakKoBcka,
HNonanta ®Opanuuxk, PobGepr Po3a,
daura Kocrepna. 3esieHbIe
ya00peHus B 0BOILEBO/ICTBE.

N3yuena 1EJeCO00pa3HOCTh

AHHa 3aHieBH4Y-baxkoBCBHKa,
Ionanrta ®Opanuuk, PoOept Po3a,
Enita Kocrepna. 3esieni nodpusBa B
OBOYiBHHIITBI.

BuBueno JOLIJIBHICTD

3aCTOCYBaHHS B JITHIX MPOMDKHHUX
IIociBaX  KIHCBKMX  000IB,  BUKH
BOJI0CaTO1, (harienii MepeKUBHUM, KUTA,
BiBCa, COHSIIIIHUKA, aMapaHTy
YEpPBOHOTO SK 3€JICHUX JOOpUB TIiJ

MPUMEHEHUS B JICTHUX TTPOMEKYTOUHBIX
ImoceBaX  KOHCKMX  000OB,  BHUKH
BOJIOCATOH, (pariennu Kpy>KeBHOM, PiKH,
OBCa, MO/ICOJIHEYHHUKA, amapaHTa
KpPacCHOTO B KayecTBE  3€JICHBIX



OBOYEBl KyJbTYpH. BusiBneHo ixHii

BIUIMB Ha BpPOXKAMHICTDH

OBOYIB Yy

NepIIui 1 IPYTH piK MICHs MOCIBY.

Kurouosi CJI0BA:
J0OpHBO, OpraHiuHe
MIPOMIXKHI KYJIbTYPH,
YPOKaMHICTb.

3eJIeHe
n00puBO,
Oiomaca,

yInoOpeHui IMOoja OBOIIHBIE KYJIbTYpPHI.
BrpIsiBIIEHO X BIMSHUE HA YPOKANHOCTH
OBOILIEH B MEPBBIM U BTOPOM TOJ MOCIE
IIOCEBA.

KiroueBble  ciaoBa:  3eleHOE
yno0peHue, opraHu4eckoe ynoOpeHue,
MPOMEKYTOUHBIE KYJIBTYphI, OHOMacca,
YPOXKANHOCTb.



