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I'XPERIENCES OF COMROST USE IN VINF.GROWING IN TRENTINO.

S. Silvestri. F. Pinamonti. G. Zorzi.
Istituto Agrario di S.Michele all’Adige (TN) - ltaly

Since. 1986 the Agrarian Institute of S.Michele a/A started an intensive experimental
activity with the aim of verifying the compost suitability in fruit and vine-growing.
Numerous agronomical expenences were sel up using both MSW compost (obtained
from not-separately collected organic [raclion and coming from outside the province) and

B+S compost produced at Trento. Both materials were compared in the field fertilizing,

with cattle and poultry manure, in lhe planting hole with peat and vermicompost, in
mulches with usual under-plant soil management techniques (such as weeding, surface
cultivation and application of plastic films). The results obtained In the different
agronomical compost uses are described below. All the data included in the tables refer

- to the third year after the compost application.

Field fertilizing

For this use that includes the ploughing in of the organic conditionaer, it is possible to use
coarse products with a relatively high content of inerts provided they have a good
content of humified oryanic matter and fair nutritive properties (equal to those of
manure), As for the distribution method the manure spreader is commonly used. In the
vine-growing experiences in soil base fertilizing before establishing plants and for the
levelling fertilization (n. 2) two compost types are tested: the first (B+S compost) was
compared both will: catile and poultry manure on ¢v Marzemino; tie second (MEW
cmpost) only with cattle manure on cv Cabernet sauvignon at progressively higher doses
{30 t/ha - 60 t/ha - 90 t/ha, each quantity for a three-year peried). The data shown in
the tables 2 and 4 refer to the vigour-yield results obtained at the end of three-year
observations. In comparison to the first trial, llie B+S compost fostered at the same

' extent as manure (control) and in a significatively higher way than poultry manure {table

~ 1) the vine growth and. production. In the second trial the grape production in compost
~ fertilized plots was not different from the control; while there were significant differences
- in the plant nutritional state (N, Ca) - which seemed to be improved by high compost

doses - as well as in the incidence of the é cnecrosis, which was diminished as praved
by BH/FA degree and K+/Ca + Mg ratio values {table 2) {the last not in a significant .

“way). The qualily cliaracteristics ¢f the wausts dariving from enmpost fartilizad treatments
- are posmuely modified as for sugars, total acidity and malic acid content. Besides, to the - -
tasting ‘the wine oblalned from compest [eslilized grapes wae tote fullbadied. The
positive action of compost develops during the | time ‘and keeps after ploughingin of
i urganic mateuai the final balance shows o more stable and parsistent fertilizing action
" of the compost in companson to manure. In some trials with MSW compost mcreasmg ‘
~ contents of. heavy metals in the. Soil are ubberved but ll never hnppens wnLln e B l 5 '
product : SHa = : . - '

'..!n hole plantmg fertilizing o

‘This agronomical practice carried out durlng the’ phase of planting L.uﬂ.ll'lgs in the_

- winayard; with the aim of providing the hest randitions for rooting and recoverv of voung
: _p!ants is generally done with peat or vermlcompost In I.hIS case, as a close contac.t




bemaen orgamc conditioner and roots happens, the compost must be completely
stabilized, with a Iow sahnlty, free of phytotoxic factors and with good physical
properties.

Both the compost used dunng ‘the realization of new vine- growing planting trials
influenced (in the same extent as peat and vermicompost did) the growth of young
cuttings and the vield precocity beginning in a positive way (table 3). In this connection.
as shown in other use sectors and on the basis of the compost physical properties the
B+S compost could be partrcularly suitable The ophmdl amount seems to be 1-2

- liters/vine cutting.

Compost mulch

| Among the several cultural techniques aimed at reducing weed development undervine

(mechanical tillage, weed control, mulching, grass covering), the compost-mulch - which
is mainly aimed at limiting eroston, improving the soil water content and controlling
weeds (Ballif and Herre, 1988; Artuso and Pinamonti, 1990) - is of particular interest
also considering the diffused scarcity of organic matter in the soils of vineyards. On the
other hand, the compost-mulch is not free from environmental implications, particularly
because of the dynamics of the heawy metals present in the compost, particularly in the
MSW-derived type (de Haan, 1989; Zorzi et al., 1991). From an agronomical point of
view, the possibility of sowing selected dwarf grass species on the compost-mulch layer
is being worked out, In this way it is possible to ‘control the development of the weeds
on the row without causing water and nutrients competition which is detrimental to the
vines. and at the same time to reduce considerably the necessity of applying chemicals.

On the basis of these assumptions, the Agrarian Institute designed and peifuiined an
experimental programme on 6 young vineyards on medium sandy and limy soils, typical
of the hills around S.Michele a/A. The trials were carried out on 5 cultivars altogether
(Meunier, Pinot grigio, Merlot, Schiava and Chardonnay) in non-irrigated plots and with
gradients varying between 10% and 35%. In every case a randomized complete block
experiment design with 5 replicates was adopted in which the treatments were
represented by 4 different management systems on the row: :

- - MSW compost;

e - L compost;

- PE film: black pul}llrene plastic f:lrn (O 2 mm thick).

v surfacmg cultivations at the lst year and local chemtcél weed control m the.

~ following years (control). - :
Thp twa compost types were dxstnbuted on the row in order to obtaxn a layer of mulch

“ 50 cm wide with a depth of 5 cm. On some of the compost mulched plots fmally, the ..

following grass. species were sown: Festuca rubra Var. Kos, Poa pratensis var. Baron,

Trifolium repens var. Huia, Trifolium subterraneum var, Woogenel}op, Lotus cornicolatus, -
Brassica rapa var. Perko, Medicago lupolina var. Vrrgo and. Phacéha tanacetrfnha var
.Balo In all the plots the followmg parameters were observed '

S e weed growth on the row;

- variations of moisture status and temperature of the sor! under the mulch
- “vine vigour and size (shoot radrus. prumng werght nutntlonal ieaf blade'
‘ constrtuents) : i

- - berry L.ompuantluu. i |
- .covering rate of the grass specres sown on the row and the respectlve rate of -

e weed control




- heavy metals content in the soil and vegetation.

All the surveys on the soil were performed to a depth of 20 cm: the measurements of
temperature and moisture were taken during the llrst year of mulching; the observation
of chemical variables and heavy metals was done at the end of the third year, Leaf
analysis was conducted on samples taken at veraison from the third year. The covering
~ rates of weeds and the grass species were recorded in May and September of each year.

RESULETS -

Overall the data obtained from the trials prepared by using the two composts (MSW and
S+B) indicated a general improvement in the development of the young vine plants in
the early growth phase and showed a positive effect inducing an earlier start of
production. The compost-mulch proved particularly effective in the first two growing
seasons and for the soil less well endowed with organic matter. In every case the positive
effect of the compost can been attributed to the improvement in moisture and fertility

of the soil. The following effects can be considered to have caused the observation
described above:

- From the chemical point of view, the compost-muleh, in particular the B+S one,
caused slight increases in organic matter and nitrogen content; while the amount
of absorbable phosphorous and exchangeable potassium increased significantly
with both types (table 4); '

- The water consumption under the compost mulched plots was constantly and
significantly lower in comparison with both control and plastic mulched treatments
(fig. 1).

= The compost treatment also prevented the excessive increases of temperature in
the soil, which occured in treatments with black polythene (fig. 2).

The leaf analyszs (table 5) revealed that he compost increases the content of potassium
in vine leaf blades, while the concentration of Mg and B tends to slight decreases. An
increase in the potassium content was registered also in the musts (table 6), while the
other analysed parameters were shown to be unaffected by compost treatment.
- With respect to weed control it was shown that compost treatmentls restrict the growth
. to the same extent as the treatments of the control (mechanical tillage and herbicides). .
This positive effect, more marked for the MSW compost than the $+B type, diminished
during the first growth season, while the positive effect of the plastic film continued to
the fourth year. Therefore it has been noted the necessity to determine new solutions,

‘that, combined with mulchmg, will allow for a more pruluuged weed control. For this .

1eason follounng grass species were sown on layers subsequently to the - applicahon of s
‘ compost Festica rubra, Poa pratensis, Trifolium repens, Lotus comnicolatus, Brassica

rapa, Medicago lupolina and Phacelia tanacetifolia gave good resuits; estabhshmg
- -themselves rapidly and ‘avoiding in the row the ' infestation of weeds and thus the =
. requirement of chemicals; Contrary to this poor results were obtained for Trifolium
subterraneum, because of its poor resistance to unfavourable ¢limatic conditions (wmter} :

In parallel with the positive effects found in the restriction of weed growth, it was .

~ recorded the marked resistance by gramineae to mowing, and the necessily Lo reseed the
. species Phacelia and Brassica annuaily, and for the legumineae after the third year.
Refemng to the MSW compost it was recorded that the heavy metals have a tendency
to accumulate in the soﬂ under the mulch layer as well as in the \nne lpaqu (‘rab\a 5) and




~in the musts. With thw B+S compost-mulch the heavy metals increases were more
limited and present only for Zn in the soils and Ni in leaves and rmusts (tables 10, 12,
13). On the other hand a significant decrease of the absorbable form of heawy metais
was found in the solls with intrinsically higher quantity of these elements (lead and copper
in Meunier and Schiava, respectively). This is due to the compost organic matter
capability of {ixing part of the contaminants in the colloidal matrices, thus rendering the
contaminants less absorbal with respect to the culture

‘ LONCLUSIONS

The experiences of compost use in vine-growing show that:

- in the field fertilizing the compost application affected the yield quality and
quantity at the same extent as manure;

- in hole planting fertilizing fostered the growth and the early start of production of
vine cuttings at the same extent as peat and vermicompost;

- the compost-mulch gave positive agronomical results, both for the soil and the
vine vigour and yield; its capacity to control the weeds is maintained {or only one
vegetative season but the possibility to cover the row with selected grass species
is in course of verification. For the MSW compost the possibility of heavy metals
accumulation in the soil and in vegetation emerged. while the B+S compost
seems to have a lower influence on the concentration of these substances in the
vegetative parts of the plant and in the yield.
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Fig.l1 — SOIL MOISTURE UNDER LAYERS OF MULCH (depth of 20 cm)
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Fig.2 ~ SOIL TEMPERATURE UNDER LAYERS OF MULCH (depth of 20 cm)
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Vineyard Investigations "

. Experimental Model

THE USE OF COMPOST IN VINEYARDS

August 1991




