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Research on the water regimen of soil upon the production of vine planting material 

1 1 2 2N. Kovachev *, N. Taneva , V. Kovachev , L. Halil

1Experimental Vineyards Station, 4490 Septemvri, Bulgaria
2Department of Plant Production, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. In the period 2007-2010 at the Experimental Vineyards /Viticulture Facility/ - Septemvri an experiment was initiated for studying the influence of 
water regimen of soil upon the production of vine planting seed material. The experiment layout included the grape sort Cabernet Sauvignon. The following 
groups or versions were included for surveying – V  reference – gravity irrigation; V  sprinkling irrigation and V  drip irrigation. For all versions of irrigation 200 0 1 2

pieces of stratified paraffinized crops were engrafted. The data obtained throughout the 4 years indicates that the irrigation techniques applied provide the 
necessary optimum soil moisture varying within 70% - 75% for V  to 90% for V  and V . The results also indicate that the drip irrigation and sprinkling techniques 0 1 2

have an advantage compared to gravity irrigation. The said advantage is expressed in higher values of the first class material percentage, the number of step 
rdroots above 1mm, the thickness of the 3  internode, the mature portion percentage. The trend visible is that when drip irrigation and sprinkling is applied in the 

production of vine planting seed according to the bed row technology it is possible to achieve about 50-60% first class vine planting seed.
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paraffinized with РР-140. They were adapted to light for 14-15 days Introduction
and were grown in the bed row method. The following indicators 
were monitored and reported throughout the period: number of The development of sustainable, compatible and ecological 

3watering procedures, norm of watering, m /ha; irrigation norm, agriculture in Bulgaria can be realized through rational use of water 
3m /ha; rainfalls, mm; dynamics of the soil humidity, % marginal field resources. The irrigation is very important for increasing the 

moisture penetration (MFMP); round callus, %; growing vines, %; production and the quality of grape and vine planting material 
mature portion, (cm) ; total length of growth, (cm); mature portion % ; (Babrikov et al., 2000; Braikov and Kovachev, 2007; Magriso, 1968). 
thickness of 3rd internode, (mm); number of step roots above 1mm ; The investigation of Radulov (1979) shows that the irrigation gives 
first class, %good results on the grout of the vine planting material in nursery. It is 

increasing the percentage of first class grapevines. The sprinkling 
and the drip irrigation provided an optimal moistened strip in the soil 
(Tsvetanov, 2007). They supply also good air humidity, that is Results and discussion
positive for yield or high percentage of first class grafted, rooted 
vines. The purpose of the scientific research assignment is to study The irrigation equipment elements are an integral part of the 
the influence of water regimen, irrigation techniques and nutrition irrigation regimen carried out. The research included the number of 
regimen on some botanical and biometric indicators upon the watering procedures, the watering and irrigation norms. The data in 
production of vine planting seed material produced according to the Table 1 show that in the gravity irrigation group 2 to 5 watering 
bed row technology. procedures were performed. In the sprinkled group they were from 3 

to 7 and in the drip irrigation group there were 4 to 8 procedures of 
watering. It is also visible from the table that throughout the year with 
the lowest natural humidity provision and irregular rainfall Material and methods
distribution during the vegetation period and especially in July and 
August when no rainfall was reported at all, the largest number of The experiment was conducted during the years 2007-2010 
watering procedures were carried out, which were 5 for the gravity with the following versions, using Cabernet Sauvignon grape sort:
irrigation, 7 for the sprinkling technique and 8 for the drip irrigation.V  – reference, gravity irrigation – bed row, basic fertilization 0

Table 2 illustrates the amounts of watering and irrigation norms. 1000kg/ha N,P,K.
The largest amounts of watering and irrigation norms were utilized in V  - sprinkling – bed row, basic fertilization 1000 kg/ha N,P,K. 1

gravity irrigation, while the smallest such amounts were utilized in V  – drip irrigation – bed row, basic fertilization 1000 kg/ha 2
drip irrigation. The data also show that in gravity irrigation the norms N,P,K. 3of watering applied were m-600-700 m /ha and the norms of The cultivated vines were grown in bed-rows, 200 pieces of 

3irrigation fluctuated from 1200 to 3500 m /ha. Upon sprinkling the vines for each version in 4 repetitions.
3watering norms applied were 300-320 m /ha and the norms of The versions were laid down according to the block method. 

3irrigation fluctuated from 900 to 2100 m /ha. In drip irrigation and The crops were mechanically engrafted in the Omega type and were 
3sprinkling the norms of watering applied were 100-120 m /ha and the stratified according to the classical method. The engrafted crops 

3norms of irrigation fluctuated from 400 to 800 m /ha. The trend that were paraffinized after cultivation with Rebvax and then were re-
* e-mail: nvk1976@abv.bg
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Figure 1. Dynamics of the soil moisture, % (gravity irrigation)
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3Table 2. Watering and irrigation norms, m /ha

Variants

Gravity irrigation

Sprinkling 

Drip irrigation

Years

600

300

100

1200

900

400

700

320

120

700

300

100

1400

1280

720

3500

2100

800

Table 1. Number of watering

Variants

Gravity irrigation

Sprinkling 

Drip irrigation

Years

2007

2

3

4

2008

2

3

6

2009

2

4

6

2010

5

7

8
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water fed through a drip irrigation system is utilized most maintained between 70 and 100% with 2 to 5 watering procedures.
economically is confirmed, both for other crops and for nursery rows It is evident in Figure2 illustrating the dynamics of moisture in 
irrigation. the soil for the version of sprinkling in the separate years, that the 

It is evident in Figure 1 illustrating the dynamics of moisture in assumed and included in the methodological plan pre-watering 
the soil for the version of gravity irrigation for the separate years, that humidity of 80% of the MFMP was maintained. After the balancing 
the pre-watering humidity of 70% of the MFMP assumed and watering it is evident that the moisture in the soil was maintained 
included in the methodological plan was maintained. After the between 80 and 100% with 3 to 7 watering procedures.
balancing watering it is evident that the moisture in the soil was It is evident in Figure 3 illustrating the dynamics of moisture in 
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Figure 3. Dynamics of the soil moisture, % (drip irrigation)
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Figure 2. Dynamics of the soil moisture, % (sprinkling)
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the soil for the version of drip irrigation in the separate years that the between 90 and 100% with 4 to 8 watering procedures.
pre-watering humidity of 90% of the MFMP assumed and included in The data in Table 3 indicates that the engrafted paraffinized 
the methodological plan was maintained After the balancing crops were successfully stratified and a very high percentage of 
watering it is evident that the moisture in the soil was maintained round callus was reported. The average relative value for the period 
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of research as well as for the different versions was 96.2%. The engrafted, rooted vines.
reported percentage of vines that started growing shows that the 
values varied both by years and by versions. The average value 
reported for the period for the gravity irrigation version was 72.7% of Conclusion
grown vines, for the sprinkling version it was 79.4% grown vines, 
while for the drip irrigation version it was 82.8%. The results obtained Optimum water regimen of the soil has been maintained 
indicate that the percentage of grown vines was relatively high. The between 70% and the MFMP for gravity irrigation, between 80% and 
same trend is also demonstrated in measuring the mature part of the the MFMP for sprinkling, between 90% and the MFMP for drip 
shoots. The data indicates that the largest length of mature portions irrigation. For the maintenance of optimum water regimen in the soil, 
of the shoot were in the drip irrigation version – 85cm, the average for from 2 to 5 watering procedures were performed for gravity irrigation 

3the period of research, then came the sprinkling irrigation version with amount of the norm of watering 600-700 m /ha. For sprinkling 
with 76cm, and the last was the gravity irrigation version - 70.6cm. the watering procedures performed were from 3 to 7 with amount of 

rd
3The data reported for the indicator „thickness of the 3  internode the norm of watering 300-320 m /ha. For drip irrigation from 4 to 8 

(mm)“ shows that for all three tested versions the thickness watering procedures were performed with amount of the norm of 
3measured was in conformity with standard requirements. In addition, watering 100-120 m /ha. The optimum water regimen applied 

a sufficient number of foot roots was reported for all three irrigation provided the preconditions for optimum growth and development of 
techniques studied, the largest number of foot roots being in the drip the engrafted rooted vine crops. The results of the biometric 
irrigation version- 8.8, average value for the four-year period. measurements performed of the mature portion of the shoots, their 

The results obtained from the biometric measurements thickness in the third internode and the number of step roots are a 
performed of the mature part of the shoots, their thickness in the third good basis for obtaining good results in reporting the integrating 
internode and the number of step roots provide a good basis for indicator known as „first class vine percentage“. The data shows that 
obtaining good results in reporting the integrating indicator of „first it is most natural that the highest percentage of first class vines was 
class vines percentage“. The data shows that it is most natural that yielded in the drip irrigation version – 57.1% average for the period of 
the highest percentage of first class vines was yielded in the drip research, followed by the sprinkling version – 52.8% and the gravity 
irrigation version – 57.1% average for the period of research, irrigation version yielded the lowest first class vines percentage – 
followed by the sprinkling version – 52.8% and the gravity irrigation 43.8%. The data quoted above outline a trend of positive impact of 
version yielded the lowest first class vines percentage – 43.8%. The drip irrigation on growth, development and yield of high percentage 
data quoted above outline a trend of positive impact of drip irrigation of first class engrafted, rooted vines.
on growth, development and yield of high percentage of first class 

108 80.7 78.8 72.3

Average –  85.0

150 114.2 104.4 92.3

Average –  115.2

76 81.0 86.9 87.2

Average –  82.8

98 98 95 94

Average – 96.2

86.5 72.2 74.7 70.9

Average – 76.0

127 107.4 97.5 89.8

Average – 105.4

74 68.5 88.6 86.6

Average – 79.4

98 98 95 94

Average – 96.2

% mature portion
64.6 73.0 75.0

Average – 70.9

70.9 67.8 67.2 76.5 79.0

Average – 72.6

72 70.7 75.4 78.3

Average –  74.1

Gravity  irrigation

2007 2008 2009 2010 

98 95 94

Average – 96.2

98

59.5 86.4 86.8

Average – 72.7

58

104.4 95.6 88.2

Average – 99.8

111

67.4 69.8 66.2

Average – 70.6

79.0

Thickness of 3rd internode (mm)
5.4 5.7 5.8

Average – 6.0

7.3 7.4 5.8 6.0 6.1

Average –  6.3

8.3 6.4 6.2 6.3

Average –  6.8

Number of step roots above 1mm
7.4 7.6 7.5

Average – 8.0

9.6 10.4 7.9 7.7 7.8

Average –  8.5

10.7 8.4 8.0 7.9

Average –  8.8

% first class
38.5 48.7 45.8

Average – 43.8

42 59 48.0 52.6 51.5

Average –  52.8

60 56.0 56.6 55.8

Average –  57.1

Table 3. Results from biometric measurements of small vine saplings, years 2007-2010

Sprinkling

% round callus

% growing vines

Total length of growth (cm)

2007 2008 2009 2010 

Drip  irrigation

2007 2008 2009 2010 

Mature portion (cm)
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