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Abstract         Light regime was studied in the variety Golden Delicious 
grafted on M 26, led after slink spill located within the meaning N-S. 4x2 m 
planting distance measurements were made clear during the 7 to 17 o'clock to 
2 o'clock on each height of 0.7 m, 1.5 m and 2.5 m of the ground surface. 
The intensive apple orchards with row orientation purposes N-S, during the 
day, the eastern row of trees receiving 51.5%, 28.2% crown center and the 
west 45% of the total radiation. Shade covers a larger area in the morning 
and evening hours, but is worse at 13 when the sun is in zenith. Light regime 
in the orchard was determined by the intensity of solar radiation incident on 
the volume and internal structure of the canopy. Planting apple trees driven 
by time thin, lying between growth and fructification, allows interception of 
20.4% of the total light intensity of radiation. 
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One of the main ecological functions of 

ecosystem pomiculture is a facility energy conversion 

increased of solar radiation in chemical energy related 

in fruit, a series of research carried out in State 

Agrarian University of Moldova have as object at the 

fruit bioenergetics systems (V. Balan, 1995, 2004, 

2007, 2009, V. Balan, Gheorghe Cimpoieş, 2009, Gh 

Cimpoieş, 2000, Gh Cimpoieş, T. Botan, 2005, V. 

Balan, et. al. 2001; V. Babuc, 2000 2002, 2003). The 

system of light through agrophitotehnie can be 

infinitely adjusted in an orchard in order to intercept all 

solar energy photosynthetic active substance.  

 
Material and Method  

 

The investigations were conducted in 2009 in 

the apple orchard firm "Zubreşti" SA, planted with 

grafted trees aged 1 year Zubreşti village, district 

Străşeni. Establishment of plantation has been carried 

out in spring 2003 with the Golden Delicious variety, 

grafted on M26 rootstock. Planting distance of 4x2 m. 

Fruit trees are driven by slink spill rows located from 

north to south. Light regime was studied in the upper 

and lower row of trees in the sunny and shaded row at 

various heights, and interval times within a day with 

pyranometer Universal M-80 and GSA-1 

galvanometer. Reading of it made in late July, in fine 

from 7 am until 17 o’clock after each 2 hours, when the 

leaf area reaches maximum size and solar radiation is 

highest. Measurements were made in the crown center 

along the central axis and the crown area hook height 

of 0.7, 1.5 and 2.5 m from ground surface in the center 

plane of symmetry of the crown and 0.5 m away from 

him towards the direction of the lines (V. Balan, 1995; 

В. Лукьянов,  

А.Dенисов,1968).  

   Light intensity in crown was determined by 

foliar fertilization of trees (Table 1). For leaf nitrogen 

fertilization was used as Urea with 46% active 

substance, consuming 1000 liter per hectare in that 

concentration. The first treatment was applied after 

flowering (75% of the flowers have fallen) in a dose of 

0.5%, second - when fruit were 10-12 mm in diameter 

in a concentration of 0.8% and the third - when fruits 

were diameter of 25-30 mm. 

In treatment 4, during ripen stage fruit, Poly-

Feed product to use a dose of 0.1% having constituted 

the report 19:19:19 NPK nutrients and micronutrients 6 

(Fe, B, Mn, Zn, Cu, and Mo). In treatment 5, with 4 

weeks before harvesting the fruit, we used calcium 

chloride concentration of 0.6%. 
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Table 1  

 Type of mineral fertilizers, the concentration and the performance of foliar treatments. 

 

Nr. 
Period performance 

foliar treatments 

Variant, nutrient concentration,% 

V1 control V2 V3 V4 

Urea (NH2)2CO 

1 When 75% of the 
flowers have fallen 

Water 0,4 0,5 0,6 

2 When the fruits have a 
diameter of 10-12 mm 

Water 0,7 0,8 0,9 

3 When the fruits have a 
diameter of 25-30 mm 

water 1,0 1,1 1,2 

Poly- Feed  

4 When fruits are ripe 
stage 

water 0,1 0,1 0,1 

Calcium chloride CaCl2 

5 With 4 weeks before 
harvest 

water 0,5 0,6 0,7 

  
  

Results and Discussion 

 
         Among environmental factors, light is one 

of the most important factors as the source of energy 

that causes organic production. The driving of the tree 

greatly influences the amount of solar energy captured 

by leaves. The main factors are determinants of the 

lighting system geometric shape and size of the trees 

crown, leaf area density and structure, subject to 

particular training associations foliage variety / 

rootstock, environmental conditions and applied 

technologies, how the sitting and planting distances, 

driving and cutting system. (V. Balan, 1995, 2009; Gh 

Cimpoieş, D. Botan, 2005).  

Analyzing the distribution of light in the crown of 

Golden Delicious apple varieties, grafted on M26, in 

the day, we find that the crown is subject illumination 

light intensity and foliar fertilization (Fig. 1). 

Analyzing the data presented that the version control at 

7 o’clock, at a height of 0.7 m from the surface, is 

better illuminated the eastern and central crown (0,12-

0,20 cal/cm
2
 x min) . At the height of 1.5 m above the 

ground observed the same legitimate at the same height 

of 0.7 m. At 2.5 m height from the ground all parts of 

the crown are illuminated well and receive the same 

amount of solar energy (0,24-0,26 cal/cm
2
 x min).  

    At 9 o’clock, the sun above the horizon height 

increase radiation output areas of the crown increases 

in all. Mean while, the smallest amount of solar 

radiation falls from height 0,7-1,5 m above the ground 

in the west (0,07-0,12 cal/cm
2
 x min) and in the central 

(0.07 -0.15 cal/cm
2
 x min) for the crown. At the top of 

the crown all parties are well lit (0,39-0,47 cal/cm
2
 x 

min).  

Analyzing the distribution of solar variations with 

foliar fertilizer application, we find that it varies analog 

version control. In the morning hours (7-9) regardless, 

the application of foliar fertilizers, solar radiation 

intensity in the eastern and western crown rise from the 

bottom to the top.  

At 11 o’clock all areas have been illuminated 

better crown. Eastern crown receive more solar energy 

(0,56-0,70 cal/cm
2
 x min) compared to the west (0,15-

0,33 cal/cm
2
 x min) and the crown center  

(0, 11-0,28 cal/cm
2
 x min).  

At 13 o’clock, while the top of the crown, 

receiving the direct solar radiation unhindered 0,89- 

0.99 cal/cm
2
 x min at 0.7 m above the ground eastern 

crown horse receives 0,39-0,49 cal/ cm
2
 x min, or 

49.5%, the west 0,36-0,52 cal/cm
2
 x min, or 52.5%, 

and the center crown 0,27-0,38 cal/cm
2
 x min or 38.3% 

of solar energy. At 13 o’clock overall vegetative crown 

illuminates the best and least vary the intensity of light 

in the east to the west.  The interpenetration crown of 

areas of interior adjacent axis and lighting-less.  

 At 15 o’clock the solar radiation is highest in 

the west (0,29-0,94 cal/cm
2
 x min) and Eastern (0,15-

0,78 cal/cm
2
 x min) for the crown. The amount of solar 

radiation in the center of the crown is 0.23 cal/cm
2
 x 

min at high 0.7 m from the ground up to 0.80 cal/cm
2
 x 

min at high 2.5 m. 

  



 

 215 

light intensity at 7 o'clock

0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

West Center East V C E V C E

the height 0,7 m the height 1,5 m the height 2,5 m

c
a
l/

c
m

2
*m

in

 

light intensity at 7 o'clock

0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

Wes t C enter E as t V C E V C E

the height 0,7 m the height 1,5 m the height 2,5 m

c
a
l/
c
m
2
*m

in

 
light intensity at 9 o'clock

0

0,1

0,2

0,3

0,4

0,5

0,6

West Center East V C E V C E

c
a
l/

c
m

2
*m

in

 

light intensity at 9 o'clock

0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

0,45

0,5

Wes t C enter E as t V C E V C E

c
a
l/
c
m
2
*m

in
 

light intensity at 11 o'clock

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

West Center East V C E V C E

c
a
l/

c
m

2
*m

in

light intensity at 11 o'clock

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

Wes t C enter E as t V C E V C E

c
a
l/
c
m
2
*m

in

light intensity at 13 o'clock

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

West Center East V C E V C E

c
a
l/

c
m

2
*m

in

 

light intensity at 13 o'clock

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

Wes t C enter E as t V C E V C E

c
a
l/
c
m
2
*m

in

 
light intensity at 15 o'clock

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

West Center East V C E V C E

c
a
l/

c
m

2
*m

in

 

light intensity at 15 o'clock

0

0,2

0,4

0,6

0,8

1

1,2

Wes t C enter E as t V C E V C E

c
a
l/
c
m
2
*m

in

 
 



 

 216 

light intensity at 17 o'clock

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

West Center East V C E V C E

c
a
l/

c
m

2
*m

in

 

light intensity at 17 o'clock

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

Wes t C enter E as t V C E V C E

c
a
l/
c
m
2
*m

in

 
  A) Variant (V1) B) Variant (V3) 

Fig. 1: Crown light regime in Golden Delicious apple variety, 

Grafted on M26, aged 7 years depending on foliar fertilization (Zubreşti, 2009) 
 

The variant with foliar fertilization observed 

in the distribution of solar radiation principle crown 

areas, set for version control. 

At 17 o’clock the west of all vegetation 

receives 0,70-0,76 cal/cm
2
 x min and less central part 

(0,38-0,69 cal/cm
2
 x min) and Eastern (0,23-

0.30cal/cm
2
 x min) the crown. 

Analyzing the distribution solar radiation in the crown 

during the day (Fig. 2) shows that the intensity of solar 

radiation increases as height gradually increases from 

the sun above the horizon at 7o’clock to 13 o’clock and 

there after gradually decreases with decreasing height 

of the sun to horizon. In the vertical plane of the 

crown, the increasing penetration of solar radiation it is 

directly correlated with its height.    In the crown of the 

tree 0.7 m above the ground, during the day, receives 

30%, as 1.5 m - 38.3% but at 2.5 m - 79.7% of the total 

radiation. 

  Analyzing the distribution of solar radiation in 

the crown during the day, we find that all the 

vegetation in the eastern row of trees receiving 48.8 to 

51.5%, crown center from 26.3 to 28.2% and the west 

41 to 45 % of total radiation (0.99 cal/cm
2
 x min). This 

explains the fact that intensive orchards, where trees on 

crown form continuous line, all those they receive 

sufficient radiant energy. From this arise, the 

plantations of trees led by thin time, the amount of 

radiant energy that is all vegetative exceed the lower 

threshold of photosynthesis and allow formation of a 

physiological balance for growth and fructification.

  

 

 
 

Fig.2: Dynamics of the solar system in the crown of the apple variety Golden Delicious, 

grafted on M26, aged 7 years depending on foliar fertilization (Zubreşti, 2009) 
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The dynamic range between the lines and shading of 

solar radiation entering the crown practically was not 

affected by foliar fertilizer application. Thus, at 7 

o’clock in the crown of trees penetrated 23% of the 

total light. As the angle of incidence of the decrease in 

sunlight falling downward and the amount of solar 

radiation on the shadow projected by the crown. The 

amount of solar radiation through the whole vegetative 

ground arrived at the tree between the hours of 9- 11 

o’clock is 81.7% of the energy it receives top crown. 

Minimum of solar radiation on the shadow projected 

17.1% was recorded at 13,1% when the sun is in 

zenith. Solar afternoon arrived at the assembly ground 

vegetation is 20.4% of total energy. 

 

Conclusions 

 
1 The Intensive apple orchards with row 

orientation purposes NS, during the day, the 

eastern row of trees receiving 48.8 to 51.5%, 

Crown Center from 26.3 to 28.2% and the 

west 41 to 45 % of total radiation. Shade 

covers a larger area in the morning and 

evening hours, but is worse at 13 when the 

sun is in zenith. 

2 Light regime in the orchard was determined 

by the intensity of solar radiation incident on 

the volume and internal structure of the 

canopy. Planting apple trees driven by time 

thin, lying between growth and fructification, 

allows interception of 51.5% of the total light 

intensity of radiation. 
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