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Abstract. It was investigated the behavior of some nourishing substrates
holding different active natural components and their effect on growth
parameters of grapevine. Different levels of grape marc compost, peat, and
manure and celery soil were tested as active substrates components. A clone of
rootstock varieties of Sauvignon and Kober 5BB obtained by super selection
with viruses’ elimination was used as biological material. It was found that the
physical properties of the substrate (porosity and water capacity) are linear
correlated with the organic matter level. It was studied, in dynamics, the
relationship between major nutrient levels in substrates and the nutrient uptake
distributions. The availability of nutrients in the substrate strongly affected the
production and quality of crops. It were established the variants of substrate
which it confer optimal growth conditions and an enlarged productivity. Based
on these studies we established as benefic to substitute the pet with grape marc
compost-an inexpensive and available material-in substrates composition.

Rezumat. A fost investigat comportamentul unor substraturi nutritive
alcatuite din diferite componente naturale si efectul lor asupra unor parametri
de crestere ai plantelor de vita de vie. Drept componente active de substrat s-au
folosit tescovina compostata, turba, gunoiul de grajd si pamantul de telina in
diferite proportii. Ca material biologic s-a utilizat o clona obtinuta prin
superselectii cu devirozare apartinand soiului Sauvignon grefat pe portaltoiul
Kobber 5BB. Insusirile fizice ale substratului (porozitatea si capacitatea pentru
apa) s-au corelat liniar cu continutul de materie organica. S-a urmarit in
dinamica evolutia concentratiei principalelor elemente nutritive in corelatie cu
absorbtia si distributia acestora in planta. Concentratia formelor asimilabile de
macroelemnete din substrat a influentat puternic productia si calitatea
plantelor obtinute. Au fost stabilite variantele de substrat care confera conditii
optime de crestere si productivitate sporita. Pe baza studiilor intreprinse s-a
stabilit ca fiind benefic provcedeul de inlocuire in substrat al turbei cu
tescovina compostata,material ieftin si disponibil la unitatile de profil.

Replacement of peat as a growing medium by a renewable material, such as
an organic waste, is an issue of concern since harvesting of peat has a
considerable environmental impact and is a non-renewable resource. Grape marc
is a common waste product of the wine production industry. When partially
composted and mixed with other organic and inorganic materials may confer
optimum growth conditions for grapevine. The purpose of this study was to detect
possible changes in the physical and chemical properties of grape marc compost
when it is mixed with different materials and use as nutritional substrate,
correlated with growth parameters of grapevine and productivity. The aim of these
researches was to find an optimum substrate to increase productivity, especially
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for new improved variety, cloner selections and biological material which is
passed by virus elimination technology.

MATERIAL AND METHOD

An experiment was designed with eight variants of substrate (table 1) obtained
by mixing some aboriginal organic and inorganic materials: composting grape marc
(GM), oligotrophic peat (P), cattle manure (M), celery soil (CS), perlite (P) and sand
(S). A mixture of 25%M+50%CS+25%P was used as reference. The mixtures were
located in pots, in an open system, under green house conditions (figure 1). A clone of
Sauvignon grafted to Kober 5BB was used as biological material.

Table 1
Substrate composition
Variant | Substrate component
Grape marc | Manure Peat Celery Perlite Sand
(GM) (M) (P) soil (CS) | (P) (S)
V4 25 25 50
Vo 25 25 25 25
V3 25 25 50
Vg4 25 25 25 25
Vs 33 33 33
Ve 25 25 25 25
V7 25 50 25
Vg (M) 25 50 25

The evolution of chemical composition of substrates correlated with the developed
and growth parameters of the plants were followed on the vegetative period. Biometric
measurements were performed to plants by investigate the grapevine highness, the shoots
lengthiness and diameter, the number of leafs, the foliar surface. Some plants were
sacrificed to measure the dry and fresh matter content and the nutrients level in different
organs. Those measurement were performed by using classical methods: dry and fresh
matter —gravimetric, total nitrogen-by Kijeldahl method, total phosphorus — colorimetric,
potassium — flam photometric, calcium and magnesium-spectrophotometrically. The
grapevine plants and substrate samples were analyzed in three phases on the vegetative
period: June and August (as moments that correspond to the time to plant green potted
vines) and the end of October. The analyses were performed to correlate the concentration
of nutrients in plant organs with the levels of the hydro soluble forms of nutrients in
substrates.

Fig-.w1. Experimentl vaﬁ;nts
The substrate samples were collected, air-dried and ground to pass through

2mm sieve for the analysis of pH, organic matter (OM), hydro soluble N, P, K, Ca

and Mg. Substrate pH was determined with a pH electrode at a substrate to water
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ratio 1:5 (g:g) for the celery soil and the sand, and 1:10 (g:g) ratio for the others
components. The same extract ratios were used for the macronutrients. The OM
was analyzed by calcinations. The macronutrients in substrates were dosage by
using classical methods of specialty literature.

RESULTS AND DISCUSSIONS

Each substrate component has a different composition. As we can remark
(table 2) higher values for the macronutrients were reported for GM, M and P.
These materials have had a positive effect to the initial chemical composition of
the substrates (table2). The values for the macronutrients level and the organic
matter content were higher in the V-V due to the rate of GM with M or P.

Table 2
Chemical compositions of substrate materials (A.E. 1:10, g:g)
Material pH N-NO3 | N-NH;s | P K Ca Mg uS.C. oO.M
ppm ppm ppm | ppm | ppm | ppm | % %
Peat 4.2 88.4 16.3 47.3 | 231.9 | 456.7 | 285.6 | 0.478 | 64
Manure 7.8 75.3 25.9 58.5| 1087 | 617.8 | 406.8 | 0.869 | 86
Cellery soil 6.4 26.8 13.9 15.7 | 205.5 | 2275 | 1825 | 0.186 | 18
Sand 6.2 13.4 8.6 3.3 | 39.2 65.1 27.8 | 0.037 -
Perlite 6.3 - - - 81 -
Grape marc | 6.1 85.5 19.6 64.6 | 547.5 | 527.3 | 338.5 | 0.903 | 78

Table 3
Chemical compositions of substrate (average values, A.E. 1:10, g:g)

Variant PH N-NO; P K Ca Mg oS.C. O.M.

Ppm ppm ppm ppm ppm %o %
V4 6.47 53.8 34.6 504.9 425.4 246.6 0.528 54
Va2 6.50 49.2 29.3 438.4 347.5 212.7 0.442 45
V3 6.41 48.3 24.8 311.2 339.7 296.3 0.421 48
Va4 6.49 60.5 41.6 497.5 442.2 303.4 0.553 65
Vs 6.40 52.6 37.5 424.2 395.0 260.6 0.485 58
Ve 6.61 54.5 314 468.3 376.8 225.7 0.472 60
V7 6.48 26.4 23.3 134.8 217.9 168.1 0.235 24
Vs (R) 6.58 33.6 27.1 387.4 268.7 184.3 0.364 32

Two aspects can be signalized by analyzing the average values of the principal
nutrients, hydro soluble forms, at the three moments of investigation (table 4):
- abetter supply with nutrients for V1 and V4, in generally for all V1-6 variants;
- an accentuate decrease of N-NO3 levels, and also of P and K levels as a
consequence of absorption in plant in the intense vegetative growing period

Generally, best balanced ratios were obtained for V1 and V4. The peat
percentage in V4 variant does not lead to significant modifications of nutrients
supply. So, we can appreciate that a substrate like the one used in V1 it’s
profitable from economic point of view.
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Significant differences regarding growth and developing parameters were
observed among the variants as response of substrate supply with nutrients. Better
conditions offered by substrates in variants V1, and V4 induced higher values of
the shoots lengthiness, foliar surface and root system (figures 2-4).The differences
between the variants were accentuated even more on the vegetation period and
became maximum at the end of this period.
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Fig. 5 Total nitrogen in grapevine organs Fig. 6 Total phosphorus in grapevine organs

Fertility and structure components of nutritive mixtures affected the
distribution of fresh and dry matter in the vegetative organs of the grapevine. As a
result, significant differences regarding the quantities of nutrients accumulated in
grapevine organs were recorded. There are evident the higher values registered for
V1 and V4 at the end of vegetative period, especially for leafs and shoots (figure
4-9). The increases were of 41%-44% Nt/grapevine, 82%-91% Pt/grapevine,
86%-99% Kt/grapevine, 43%-49% Ca/grapevine and 69%-77% Mg/grapevine,
comparatively with Vr. Opposite, the V7 variant presented the lowest levels of
micronutrients, probably due to the weakly supply of the substrate.
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Fig. 7 Total potassium in grapevine organs Fig. 8 Total calcium in grapevine organs
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Fig. 9 Total magnesium in grapevine organs
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Production of grafted grapevines was strongly affected by substrate composition
(table 5). The vegetative start moment, and also the grapevine growth and developing
were positively correlated with the nutrient level of the substrates. The biggest efficiency
was recorded for V1, V2 and V4 with more than 70% grafted grapevine obtained. The
highest percentages of good quality grapevine were obtained by using an active substrate
based on GM (25%) and M (25%) with different levels of CS (25-50%). In this case the
productivity has increase with 13-17% comparatively with the reference variant, usually
used in research institutes as technological link for viticultural material production.

Table 5
The influence of the substrate on the productivity
Variant Planted With roots emission Good for field transfer
grapevines Total number | % Total number | %
V4 220 180 82 163 74
Vo 220 171 78 160 73
V3 220 194 88 147 67
Va4 220 167 76 156 71
Vs 220 183 83 131 60
Ve 220 189 86 144 66
V7 220 155 70 110 50
Vs (R) 220 174 79 139 63
CONCLUSIONS

The substrate composed by GM and M (25% +25%) with CS (50%) or CS and P
(25% +25%) ensured the highest and most equilibrated values of nutrients and organic
matter. For these variants, the increases of annual vegetative formations were: 27-35% for
shoots length, 7-19% for foliar surface and 19-32% roots length, comparatively with the
reference variant. For these variants the highest quantities of nutrients extracted and
distributed in different organs were registered too. The best efficiencies of grapevine
production were obtained for a culture substrate formed by Tc (25%) + M (25%) +
Pt(50%) were the productivity increase with 17% comparatively with the reference
variant. Generally, we can appreciate that the recycled organic material can be used to
increase the sustainability of viticultural production systems. Use of compost can reduce
crop stress and stimulate vine growth; supply nutrients; improve soil structure, water
retention and drainage. We consider as a benefit to substitute the peat with grape marc
compost in the substrates composition because it can reduce the management costs.
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