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Abstract 
 
Amounts of precipitations and their irregular time in south-eastern of Romania have as results 
many years with high soil water deficits affecting fruit yield quantity. In order to quantify the 
effects of drip irrigation on the behavior of 17 apple cultivars, investigations were performed in 
the experimental field of USAVM Bucharest. The research presents the results of determinations 
and observations carried out regarding the phonological stages of three apple cultivars and the 
yields per tree and unit surface under the application of drip irrigation associated with fertilization 
(irrigation). Also, the determinations and observations regarded the fruit weight for apple 
cultivars, as well as the proportion of fruit production able to be stored from the total production 
of fruits harvested. The implementation of drip irrigation aimed at increasing the amount of higher 
quality categories (extra quality and quality I) of fruits delivered for fresh fruit market. By sorting 
the fruits in categories of quality after harvesting and storing, that ensures a steady supply of 
fruits in network distribution, depending on fresh fruit market needs. The implementation of drip 
irrigation in experimental plots organized in experimental apple orchards for analyzed varieties, 
has contributed to achieving an increase in production and fruit quality, an earlier fruits ripening 
period as well as an increase of the percentage of apple and peach fruits able to be stored from 
the total production of fruits harvested. 
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1. Introduction 
 

In south-eastern part of Romania, the deficit of water and the irregular spreading of precipitations in 
vegetation period of a year were some of the most important challenges in fruit tree production. For this 
reason, in this area of our country, the optimization of use and efficiency of irrigation by methods and 
means of deficit irrigations strategies can permit the maximum yield in apple growing.  Drip irrigation is a 
method which consists in a slow delivery of water on the ground, drip by drip. Water is delivered 
punctually to the plants in a small debit and with an almost null pressure by the help of the capillary micro-
tubes (Ion V., Temocico Georgeta, Epure Lenuţa Iuliana, 2006). Drip irrigation covers the water needs of 
the plants and assures a good water balance which is favorable for the growth and development of the 
plants (Temocico Georgeta, Ion V., Tudora C., 2008).  

Romanian apples producers should face some difficulties concerning their incomes by marketing 
fruits production (Temocico Georgeta, 2008). If apple production is to remain a viable and important 
enterprise in Romania in the future, it is imperative to develop appropriate systems that can be utilized on 
a relatively small scale as existing horticultural land becomes more equitably distributed among the 
population into relatively small acreages of potential orchard sites. The development of improved 
production and pest management systems that would lead to improved fruit quality on plantings of apples 
could also provide supplemental financial resources farmers who currently are unable to supplement their 
meager incomes by marketing fruit from their traditional apple plantings. Drip irrigation can contribute to 
the reducing of production losses for the varieties of apple under specific conditions from South Romania. 

  
2. Material and method 
 

In view to find out the specific effect of drip irrigation upon the apple fruits from 17 different 
cultivars, under the specific climatic conditions of 2009 and 2010, researches and studies were carried 
out on three apples from the collection of fruit trees from the Didactical and Experimental Farm Moara 
Domnească (15 km North-East far way from Bucharest) belonging to the University of Agronomical 
Sciences and Veterinary Medicine of Bucharest. 

The three apple varieties and the three peach varieties are varieties valued both by consumers and 
producers. The trees in experimental plots were the same age (6 years of life and 4 years of 
fructification). The apple varieties are grafted on M9 rootstock and planted at 3.5 m distance between 
rows and between trees in row 1.5 m, resulting a density of 1900 trees/ha. Trees are led as free palmetto 
and anchored on a support system with trellis and wire arranged on a single row of lines.  
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The soil of experimental plots on the intervals between the lines is maintained as turf grass strip 
alternatively with turf grass, and the space of 1m width in turn is maintained as turf grass strip. 

Irrigation of plots of technological interventions variant is drip irrigation method with 4 
liter/dropper/hour, with duration of 4 hours watering followed by a break period for 16 hours. Fertilizing 
irrigation was based on growth and fructification bio-stimulators respecting the same formula and the 
same concentration for the three variants of experimental plots both for apple. The control variants for 
both apple and peach varieties were no irrigated.   

In the studied area, the 48 months survey period is characterized by the following climatic 
parameters: average temperature was 11.2oC (with the minimum value of -20.7°C recorded in February 
and the maximum value of 33.9ºC recorded in July); average relative humidity was of 78.9%; average 
wind speed was of 2.8 km/h; average global radiation was of 112.6 W/h; average soil temperature was of 
10.7°C; the rainfall sum was of 854.2 mm 

 
3. Results and discussions 
 

Results obtained at apple varieties (table 1). Analyzing the average yield per apple tree, for 
experimental plots in which the intervention of drip irrigation was applied, it can be shown that the largest 
yield per tree was recorded in ’Generos’ cultivar (26.84 kg/tree), which results in a production of 30.44 
tones/ha, with a difference from the control plot of 5.57 kg/tree, i.e. 6.35 tones/ha. The lowest yield for 
both types of cultural production (drip irrigation and no irrigation), and the smallest difference from the 
control plot was recorded in variety ’Florina’ cultivar. Analyzing the average yield per plant and the 
production per unit area respectively, it results the fact that drip irrigation provides an average gain of 
yield of 3.32 kg/tree, respectively 3.79 tones/ha.  

Analyzing the influence of drip irrigation on the date of fruit ripening, it can be remarked the 
advance in the ripening with 2-5 days according to the variety, compared with control variants. Thus, 
’Idared’, ’Mutzu’ and ’Elton’ were found that was quickly ripening three days to control variant, while  
’Romus 3’ cultivar matured at the same date with control variant. In average for the three apple varieties, 
by application of drip irrigation compared to the control variants, there was obtained a gain in precocity of 
1.59 days, this information been very useful for the anticipation and planning of the apple varieties 
harvest.  

Analyzing the average fruit weight recorded on the apple varieties studied at Moara Domnească 
farm, this is showing that fruit weight averaged over 164.35 g/fruit under drip irrigation (from 248 g at 
’Ionagold’ cultivar to 123 g at ’Mutzu’ cultivar). Under no irrigation, fruit weight ranged from 185 g 
(’Ionagold’ cultivar) to 99 g (’Ionathan’ cultivar), the average for the studies varieties been under 150 g. 
Analyzing the average fruit weight for the three studied apple varieties under drip irrigation conditions 
compared with the same varieties but under no irrigation, it is possible to conclude the superiority of this 
parameter obtained for drip irrigation (164.35 g under drip irrigation, compared to 139.47 g for control 
variants). The increasing average for weight of the fruit of 16.96% by applying the drip irrigation ensures 
an increased economic efficiency of apple culture. 

Applying the technological intervention (drip irrigation) it is aimed an increased amount of fruit 
delivered for the fresh consume belonging to the higher quality categories (extra quality and quality I). By 
sorting the fruits by quality, after been stored in deposes there is ensuring a steady supply of fruit to be 
distributed on the market, depending on market needs for fresh fruits.  

Analyzing the amount of fruits recorded on the storage (fruits that comply with the requirements 
to be stored) of total production of fruits harvested for the studied varieties, it is shown that higher values 
were recorded for the variant in which trees have been treated with new technological intervention drip 
irrigation, for all three apple varieties studied (from 36% of the production of fruits stored at ’Florina’ up to 
82% for ’Ionathan’ cultivar). For the control variants, from the quantity of fruits harvested only about 50% 
of the production could be stored (are able to be stored), the percentage ranging from 30% at ’Florina’ 
cultivar up to 75% at ’Ionathan’ cultivar. We note that the fruits that were not stored, these were 
distributed in a proportion of 70% directly on the fresh fruit market, with a relatively low-priced, and 30% 
for industrialization. Analyzing the proportion of total fruit production stored, there is resulting the 
superiority of this parameter under drip irrigation (61.47% in average for the studied apple cultivars under 
drip irrigation, compared to 54.70% under no irrigation and no fertilization conditions), which mean that by 
applying the drip irrigation there is an increasing of the economic efficiency of apple fruits valorization. 
               
4. Conclusions 

 
The implementation of drip irrigation associated with fertilization in the orchards contributes to an 

increase in production of fruits per tree and per unit surface. Drip irrigation provides an average gain of 
yield for the 17 studied apple varieties of 3.32 kg/tree, respectively 3.79 tones/ha. 
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In the same time with the increase of quantity, by implementation of drip irrigation there is obtained 
an increase of fruits quality for apple in terms of average fruit weight and percentage of production stored 
from total production of fruits harvested. 

Drip irrigation provides an average gain of fruits weight for the three studied apple varieties of 
16.96%. The proportion of fruit production able to be stored from the total production of fruits harvested, 
in average for the three studied varieties both for apple and for peach under drip irrigation was of 61.47% 
for apple varieties. For apple varieties the application of drip irrigation determines a gain in precocity (1.59 
days in average for apples), this information been very useful for the anticipation and planning of the 
harvest. Drip irrigation is assuring an increased economic efficiency of apple culture by increasing the 
amount of higher quality (extra quality and first quality) of fruits delivered for the fresh fruits market. 
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Table 1. Values of the main characteristics analyzed at the three studied apple varieties within the experimental plots at Moara 
Domnească farm – University of Agronomic Sciences and Veterinary Medicine of Bucharest 
 

No 
crt. Variety 

Average yield per tree 
(kg/tree)  

Average yield per unit area 
 (tones/hectare) Date of fruit ripening Average fruit weight 

(g) 

Percentage of production 
stored (and able to be 
stored) from the total 
production of fruits 

harvested (%) 

Drip 
irrigation 

Control 
(no 

irrigation) 
Diferences Drip 

irrigation 

Control 
(no 

irrigation) 
Diferences Drip 

irrigation 

Control 
(no 

irrigation) 
Diferences Drip 

irrigation 

Control 
(no 

irrigation) 
Diferences Drip 

irrigation 

Control 
(no 

irrigation) 
Diferences 

1 FLORINA 9.26 6.97 2.29 10.56 7.95 2.61 1.X 3.X -2 183 156 27 36 30 6 
2 GENEROS 26.7 21.13 5.57 30.44 24.09 6.35 1.X 2.X -1 179 161 18 58 55 3 
3 IDARED 22.7 18.7 4 25.88 21.32 4.56 5.X 8.X -3 161 144 17 78 70 8 
4 GOLDSPUR 21.8 17.62 4.18 24.85 20.09 4.76 30.IX 1.X -1 150 130 20 57 50 7 
5 STARKRIMSON 22.3 20.17 2.13 25.42 22.99 2.43 5.X 6.X -1 156 129 27 67 50 17 
6 ROMUS 3 25.56 22.57 2.99 29.14 25.73 3.41 10.VIII 10.VIII 0 135 125 10 47 45 2 
7 SIRPRIZE 22.69 19.45 3.24 25.87 22.17 3.70 1.X 2.X -1 169 133 36 68 60 8 
8 IONATHAN 20.86 17.12 3.74 23.78 19.52 4.26 5.X 7.X -2 134 99 35 82 75 7 
9 IONAGOLD 25.97 21.17 4.8 29.61 24.13 5.48 10.X 12.X -2 248 185 63 78 70 8 
10 GRANNY SMITH 22.78 19.42 3.36 25.97 22.14 3.83 15.X 17.X -2 151 129 22 42 42 0 
11 MUTZU 21.83 17.67 4.16 24.89 20.14 4.75 1.X 4.X -3 123 101 22 78 70 8 
12 LIBERTY 25.54 22.18 3.36 29.12 25.29 3.83 30.IX 2.X -2 175 151 24 64 50 14 
13 ELSTAR 24.36 20.87 3.49 27.77 23.79 3.98 30.IX 1.X -1 177 146 31 66 55 11 
14 ELTON 20.25 17.54 2.71 23.09 20.00 3.09 10.X 13.X -3 161 145 16 38 38 0 
15 ROYAL-GALLA 23.48 20.78 2.7 26.77 23.69 3.08 1.X 2.X -1 153 122 31 58 50 8 
16 DELBARD 14.29 12.67 1.62 16.29 14.44 1.85 15.X 16.X -1 181 143 38 61 60 1 
17 PRIMA 21.65 19.45 2.2 24.68 22.17 2.51 25.VIII 26.X -1 158 121 37 67 60 7 

AVERAGE 21.88 18.56 3.32 24.94 21.15 3.79 - - -1.59 164.35 136.47 27.88 61.47 54.7 6.76 
 
 


