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Abstract. Considering the nutritional needs of the grapevine and the longevity 
of the plantation, the soil’s nutrients supply must be maintained at a medium level. 
Under the conditions of the biological viticulture, the environment-friendly method of 
increasing organic matter in the soil is the use of green fertilizers, which balance all 
the chemical, biological and physical phenomena taking place in the soil-plant system. 
In this paper we present the influence of the annual vetch grassing over the main 
agrochemical indices of the soil in grapevine plantations, on quantity and quality of 
the yield, under environmental conditions present in the vineyard of Odobesti.

Rezumat.

de echilibreare a tuturor fenomenelor fizice, chimice si biologice ce au loc în sistemul 
sol - erb rii anuale cu borceag, asupra 
principalilor

ti. 
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Obtaining consistent yield, qualitative and constant in time, implies adopting a 
rational maintenance, fertilization and erosion-preventing system by employing 
technologies for durable agriculture in grapevine plantations which avoid the pollution 
of the environment.

In order to meet the requirements of grapevine nutrition and plantation longevity,
the soil must be maintained at a medium level of nutrients supply. According to data in 
the specialized literature, an optimum level of nutrients in the soil is reached when the 
total nitrogen content ranges from 0.10-0.20%, mobile phosphorus (PO4 – AL) 30 – 50 
ppm, mobile potassium (K2

Under the conditions of biological viticulture practice, the non-polluting method 
of increasing the quantity of organic matter in the soil is to apply green fertilizers.
Therefore, if the floristic composition contains a leguminous plant, which fixes the 
nitrogen in the atmosphere, the nitrogen in the soil increases. The nitrogen from the 

O – AL) 120 -200 ppm. In the last period of time, grassing 
has been considered a technological, environmental and economical alternative of 
maintaining the plantation soil, with the purpose of “balancing” all the physical, 
chemical and biological phenomena taking place in the soil-plant system.
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leguminous plant species is easily accessible to plants and the accumulated organic 
matter is rapidly decomposed in the soil, enriching it in humus. Grassing is an efficient 
method of maintaining and increasing fertility and also the biological activity of the soil, 
while the green fertilizers constitute a non-polluting and economical replacement of 
mineral fertilizers. Thus, if farmyard manure is applied through incorporation at a 
maximum depth of 35 cm, green fertilizers ensure a proper repartition of the organic 
substances in the soil.

This paper presents the influence of the annual vetch grassing on the main agro-
chemical indices of the soil in grapevine plantations and on the quantity and quality of 
the yield considering the pedoclimatical conditions in the vineyard of Odobesti.

MATERIAL AND METHODS

Research was conducted inside the experimental perimeter of farm no.1 of 
S.C.D.V.V. Odobesti, in experimental range cultivated with the Italian Riesling variety, placed 
on a slope of about 10%.

The experimentation was carried out during the years 2006-2007.
The soil type is aric-cambic blacksoil (according to “Romanian soil clasification”), with 

carbonates present below the depth of 100 cm, with a clay loam texture and weak settlement 
and erosion. The soil manifests a weak acid reaction on the surface with a pH value of 6.4-
6.7 in the profile; from 90-91 cm the reaction is neutral (pH=7.1) and from 110 -113 cm it 
becomes weak alkaline (pH=7.8).

The studied experimental variants are:
V1 (control) - fallow land

V2 - strips grassed with vetch/winter fodder, on a ratio of one grassed interval to two 
fallow land intervals

The planting distance is 1.8 x1.4 m. The form of guiding vines is semi-high, the 
pruning system: Guyot on half stem with a load of 30-32 eyes per vine (12-13 eyes/m²).

The purpose of grassing is the increase in soil fertility by enriching it in organic matter, 
grass acting as fertilizer and anti-erosion agent.

The grassing of intervals using winter fodder (a mixture of peas and oat at a 2:1 ratio 
and a quantity of 180kg/ha) has been done on an annual basis, through sowing at the 
beginning of April, on 1.4 m stripes.

In June, when the pea plant was in blossom, the winter fodder was mowed and the 
resulting plant mass was left to dry on the soil and then incorporated.

During August, soil samples were collected, from a pre-determined profile at depths 
of 0 -20 cm and 20 - 40cm and chemical analysis were conducted.

In order to establish the effect of grassing on the quantity and quality of the yield, 
phenological observations were made concerning the vegetation state of the vines and their 
yielding capacity. In this respect, determinations on the apparent photosynthesis were made, 
through the measuring the quantity of accumulated dry substance, the productivity of the leaf 
surface and chemical analysis.

RESULTS AND DISCUSSIONS

The climatic conditions presented in table 1 reflect the development of the 
natural factors during the research period (2006-2007), with annual distribution and 
growing period. During the active life of the vine distributed over 197-203 days, a high 
volume of precipitation was recorded, with values between 506.2mm (in the year 2006) 
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and 649.8mm (in 2007). The cumulated value surpasses the multiannual average values, 
however, with an uneven distribution over the growing and fructification phenological 
phases. The year 2007 recorded a significant precipitation deficit during June and July 
(50 l/m ²; 37.0 l/m²), determining an important soil-water deficit, associated with high 
temperatures (monthly average temperatures between 23.1
absolute maximum of 38.6 th

Year

of July). The recorded temperatures were 
surpassed the multiannual average for that specific period by 2.3-3.4 On the whole, 
the meteorological context is characterized by high temperatures alternating with 
dangerous thunderstorms, sometimes with hail. From the recorded meteorological data, 
we consider the rain to be characteristic in August, in large quantities (128-199.6mm) or 
in the form of downfalls - figure 1, different from the multiannual meteorological 
context.

From the data that substantiate the meteorological context we may observe its 
negative influence on the growth and development of the plants used for grassing and 
also the cumulated influence on the grapevine.

Table 1
The main climatic elements in the interval 2007-2008

Duration of 
growing 
season

days

Average 
annual 

temperature
(°C)

Precipitation 
sum
(mm)

Temperature 
degrees sum

(°C)

Numbers 
of 

insolation 
hoursanuale

per. de 
veg.

totale utile

2006 197 11,3 663,1 506,2 4393,8 1712,2 1609,4
2007 203 12,3 917,1 649,8 4591,6 1867,1 1747,5

Multiann
ual 

average 
values

193 10,5 598,0 389,2 3480,0 1521,2 1526,9

The evolution of precipitation during grow ing season

49.9 73.6 61.8 85.5

199.6

27.5 13.138.8 28.8 50 37.6

128 148

221.6

apr. may jun. jul. aug. sept. oct. 

month
recorded precipitation in 2006 recorded precipitation in 2007

Fig.1: The evolution of precipitation during growing season

The data presented in table 2 illustrate the biometric and quantitative features of 
the plants used for soil grassing. Thus, the values recorded during 2007 are clearly 
lower than those from the previous year, due to unfavorable weather conditions in the 
growing period (May-June), respectively precipitation under 150 mm, unevenly 
distributed and excessive temperatures.



818

The total quantity of dry mass incorporated in the soil ranges from 0.33-0.38 
kg/m² in peas and 0.32 - 0.36 kg/m² in oat.

The data about the chemical analysis of soil samples, collected on the 11th

Specification/plants culture

of 
August 2007 are presented in table 3. Thus, the soil from the experimental lot V2 shows 
a weak acidic reaction with pH values of 6.17-6.28 and a higher humus content on the
surface (1.9-2.2%) compared to the control (V1), which presents a soil with neutral
reaction (7.0-7.13) and a lower humus content (1.6-1.7%). In the grassed variant the 
mineral nitrogen content has close values on the two depths (0.079-0.084ppm), values 
which are superior to those of the control (0.079-0.084ppm).

Compared to the fallowfield, in the grassed variety the soil content becomes 
richer in K2O and PO4. Thus, in the control lot (V1), the mobile phosphorus content is 
very low (14.0 ppm at a depth of 20-40 cm and 25 ppm at the depth of 0-20 cm) and the 
mobile potassium content is medium, with values ranging from 120 and 145 ppm.

Table 2
Biometric and quantitative plant features

Period of crop (Years) Average
2006-20072006 2007

Peas
Number of plants/mp 60,00 32,00 46,00
Inaltimea medie a culturii (cm) 80,00 49,30 64,65
Green mass quantity (kg/mp) 1,60 0,65 1,13
Root quantity (kg/mp) 0,69 0,49 0,28
Dry mass quantity (kg/mp) 0,38 0,33 0,36

Oat
Number of plants/mp 135,00 130,00 132,5
Inaltimea medie a culturii (cm) 70,00 38,70 54,35
Green mass quantity (kg/mp) 0,74 0,92 0,83
Root quantity (kg/mp) 0,60 0,58 0,59
Dry mass quantity (kg/mp) 0,36 0,32 0,31

In the grassed lot (V2, the values for mobile phosphorus and potassium,
expressed in ppm are high: 46-58 ppm (P) and 165-225 ppm (K).

The degree of base saturation (V) is over 90% in both variants and constitutes a 
favorable value for grapevine culture.

Table 3
The nutrients content of the soil

Variant Depth
(cm)

pH
(watery)

Humus
(%)

N
total
(%)

P
mobile
(ppm)

K
mobile
(ppm)

V
(%)

V1
(Mt)

0-20
20-40

7,0
7,13

1,7
1,6

0,079
0,084

25
14

145
120

96,0
96,4

V2
0-20
20-40

6,17
6,28

2,2
1,9

0,104
0,094

58
46

225
165

90,1
91,2

The eco-climatic conditions, different from those usually recorded in the Odobesti 
vineyard, led to the disturbance of all the biochemical processes which take place in the 
leaves of the grapevine.
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Photosynthesis as growth process in ensuring the vegetative growth and yield, is 
sensitive to the moisture deficit in the soil and air, cumulated with the level of high 
temperatures. Photosynthesis functions under optimum conditions when the relative air 
hygroscopicity is of 70-75% and decreases strongly when the hygroscopicity drops
under 40%. The soil moisture influences photosynthesis intensity because it correlates
proportionally with the humidity of the leaves, and drought periods longer than 40 days 
decrease photosynthesis by one third. (C.Tardea, L. Dejeu, 1995).

The experimental data obtained, during the research of the two variants indicates 
a decrease of the photosynthetic activity (by 2.23-4.0 mg.su./dm²/h) in the phenological 
phases of growth and ripening of the grapes, in 2007 compared to the previous year, 
when the value of the soil moisture deficit was under 20% of the AUR, and the 
registered average daily temperatures were above the normal temperatures of the 
respective periods. The photosynthetic activity records values close to the two variants, 
slightly lower only in the phenological phase of the growing of grapes, in the year 2006 
in the grassed lot (11.4 mg.su/dm²/h in the grassed variant and 12.7 mg.su/dm²/h in the 
control lot) - table 4.

Table 4
Photosynthesis intensity dynamics

Varianta
Soil maintenance 

system

Photosynthesis intensity dynamics
(mg.s.u./dm2/ora)

Grape growth Ripeness Full maturation

2006 2007 2006 2007 2006 2007

1(Mt) Ogor negru 12,7 9,50 7,88 4,72 6,12 5,25
2 Grassed 11,4 9,17 7,75 4,27 5,97 5,00

The biologic potential of the Italian Riesling variety in the fallow field variant
(V1) expressed through the productivity indices with values of relative and absolute 
recorded higher values in 2006 than the grassed variant (V2). Thus, the relative 
productivity index records values ranging from 136.5 (V1) to 127.4 (V2), and the 
absolute productivity index ranges from 63.0 (V1) to 71.5 (V2) table 5.

Table 5
The quantity and quality of grape yield and leaf surface productivity  

Studied elements
2006 2007

V1(Mt) V2 V1Mt) V2

Fertility
C.f.r 1,30 1,30 1,34 1,29

C.f.a 0,60 0,73 1,13 1,04
Number of clusters per vine 24 26 35 35

Weight of a cluster (g) 105,0 98,0 63,0 69,0

Productivity
I.p.r 136,5 127,4 84,8 88,7

I.p.a 63,0 71,5 71,1 71,3

Leaf surface (m2 4,16/vine) 3,96 3,81 3,68

Yield (kg/vine) 2,50 2,55 2,21 2,36

Sugar
g/l 182 185 202 203

g/vine 318,5 329,3 288,9 309,1

Leaf surface productivity (cm2 130,6/1g sugar) 120,2 131,8 119,0
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During 2007, insufficient precipitation with uneven distribution in the first part of 
the growing period together with very high temperatures caused, physiologically, 
critical periods for the grapevine which reflected in reduced offshoot grow and 
implicitly smaller leaf surface, respectively 3.81mp (V1) and 3.68 mp (V2) and reduced 
production capacity of the vines, compared to 2006.

In the studied variants, productivity indices have close values, slightly higher in 
the grassed variants (the absolute productivity index has a value of 84.8 in V1 and 88.7 
in V2). The sugar quantity accumulated in the grapes was higher in the grassed variant, 
with average values between 182-202 g/l, compared to the control variant which 
recorded 185-203 g/l.

The productivity of the leaf surface of vines in control variant (V1), expressed in 
cm² of leaves for a gram of sugar, has values of 130.6-131.8, being lower than in the 
grassed variant recorded values between 119.0-120.2.

CONCLUSIONS AND RECCOMENDATIONS

1. The experimental period 2006-2007 is characterized by a significant annual 
water supply (663.1-917.1 mm) with periods of drought followed by periods with 
surplus from the pluviometric point of view, not characteristic of the vineyard of 
Odobesti, but with an annual precipitation sum higher than the multiannual average.

2. The analysis of the main chemical properties of the soil in the variant grassed 
with winter fodder highlights an increase in the humus quantity n the soil after 
incorporating the plants and their decomposition, up to 2.2%, a good supply of 
phosphorus (46-58ppm) and very good one of potassium (165-225 ppm).

3. Under the pedological and anvironemental conditions at SCDVV Odobesti, 
the interval grassing for two consecutive years ensured the improvement of the
enrichment soil with organic matter, the increased mobility of the nutrients, a better 
sugar accumulation in the grapes (203 g/l) and also a slight increase of the leaf surface 
productivity (119 cm² leaves for the accumulation of a gram of sugar).

Based on the data obtained during the experiment, we recommend that at the 
moment of determining the soil maintaining system the following factors should be 
taken into consideration: the climatic conditions of the area, the quantity of precipitation 
and the distribution during the growing period, the type of soil, the cultivated varieties 
and grapevine culture particularities and also the reciprocal conditioning of the 
parameters.
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