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ABSTRACT 
 

The present study was carried out through two consecutive seasons, 2009-2010 and 2010-2011 on ten years 
old Kanino apricot trees ( Prunus armeniaca; L). in a private orchard at El-Khatatba, Monofia Governorate, 
Egypt. chosen branches were shaded with commercial clothes shading net with incident radiation of 80%  for 
three different dormancy periods. The first period (T1) at the early endo-dormancy (from 1st October till 1st 
February), the 2nd period (T2) during endo-dormancy (from 1st November till 1st February) and 3rd period (T3) at 
late dormancy  (from 1st December till 1st February). The shaded net removed just before flowering stage(at the 
beginning of February). Other un shaded branches were used as control. 
Attained results go over the following main points:  

- Different shading treatments decreased bud break temperatures than control. T1 recorded best results in 
reducing  maximum temperature from (5.9 to 5.4) than the un- shaded branches (control) in the two seasons, 
respectively. 

- Shaded branches in early dormancy (T1),  has given the highest  accumulative Chilling Units (CU) to reach 
699.3   ، 720.9 until 1st Feb - for the first and second season, respectively. Where, un-shaded control recorded the 
lowest (CU) values.   

- The increment in chill unit accumulation (CU) for shaded treatments (T1,T2 and T3) were achieved by 
either 54.8, 36.3 and 14.7% or 44.7, 30 , 17% more than control, for the first  or second season, respectively.  
       Also, shading branches gave positive effect on blooming date and blooming percentage at T1 and T2 
periods. as compared with control. Shading at early endo-dormancy (T1) has the best result, which brought 
forward blooming time 9 and 12 days for the first and second season, respectively as compared with control.  
While, blooming date for T3 recorded (9 and 5 days) & (11 and 4 days) later than T1 and T2 periods, for the first 
and second season, respectively with non significant differences between T3 period and control.  

- Flower bud abscission % were clearly reduced by T1 and T2 treatments than T3 or control. and that is true in 
the two seasons. Where, shading during endo-dormancy (T2) dominated in this respect.  

-  The highest fruit set % (22.4 and 21.5%) were obtained with T1 treatment,  whereas the un-shaded control 
recorded the lowest fruit set % (11.3 and 12.9%) for the first and second season, respectively.                                                          
      So, it is recommended to shade individual branches (using shading net with incident radiation of 80%)  
during different dormancy periods to improve apricot productivity  in warm areas. 
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Introduction 

 
Overcoming dormancy represents one of the major limitations factor for deciduous fruit tree production in 

warm area. The breaking of dormancy is mainly depends on the accumulation of winter chilling hours which is 
also the factor determining the installation of dormancy in an initial phase (Crabbe,1994;Crabbe and Barnola, 
1996). In complete dormancy release affects three behaviors in three main ways, a late bud break, a low level of 
bud break and lack of uniformity of leafing and bloom, resulting in a higher flower bud drop 
(Viti&Monteleone, 1995 and Erez, 2002). Irregularity of yield is one of the main problems in fruit apricot 
varieties productivity which of often erratic. Climatogical events prior to and during flowering are considered 
main determinate for fruiting success. However problems related to poor yields are more pronounced in apricot 
than in other fruits and the causes poorly defined. It is well known that there are many factors operating before 
flowering that influence productivity. One of these is the number of flower buds produced (Alburquerque et al., 
2004). High temperatures during the chilling period have a negative effect on breaking of dormancy and 
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shading of trees reduces the incidence of radiation and the temperature (Campoy et al.,2010). Lack of 
winter chilling hours is also an important factor for increasing flower bud abscission (Legave, 1978). The main 
cause of poor bud break is the increase in day time temperatures and not the lack of low night time temperatures 
(Couvillon and Erez,1985). The most efficient temperatures are around 7ºC (Gilreath&Buchanan, 1981 and 
Shaltout&Unratn,1983),  while temperatures below 0ºC are inefficient for dormancy breaking (Erez and Lavee,   
1971 and Richardson et al., 1974).  Under Mediterranean conditions, during dormant, the whole tree structure is 
frequently exposed to direct solar radiation for many hours each day there by temperatures likely higher than air 
(Mclaren et al., 1996). Apricot culture is greatly restricted by climatic conditions, especially related to chill 
accumulation in several growing areas with a significant influence on productivity (Guerriero and Bartolini, 
1991).        

A decrease of direct incidence solar radiation on either parts or whole tree during dormancy season could be 
a good strategy to improve apricot production (Martinez-Gomes et al., 2002). Also shading the whole tree 
reduced flower bud abscission (Ruiz et al., 2005).   

So, the aim of this work is to evaluate the effect of shading apricot branches during different periods of 
dormancy on tree productivity. 

   
Material And Methods 

 
The present study was carried out through two consecutive seasons, 2009-2010 and 2010-2011 on ten year's 

old Kanino apricot trees ( Prunus armeniaca ; L). The trees were spaced 6 x 6 m apart grown in a private 
orchard at El-Khatatba, Monofia Governorate, Egypt. All trees were almost uniform in vigor, grown in a clay 
loamy soil under conventionally accepted practices, using flood irrigation system. The soil had organic matter 
2.04%; pH 8.4%; E.C. 0.32 dsn-1; CaCO3 1.6%, P 2.8%; K 47.2%; Ca 1000%; Mg 114%; Na 15.8%; Fe 7.6, Mn 
3.4 and Cu 1.7 ppm.  

Forty eight of two years old branches with diameter 2.5 – 3 cm were chosen randomly from four apricot 
trees (four branches as a replicate for every tree) represented every treatment. The branches were shaded with 
commercial clothes shading net with incident radiation of 80% (Ruiz et al., 2005). The shading net was set up 
on the chosen branches for three different periods in each season. The 1st period (T1) at the early endo-dormancy 
(from 1st October till 1st February), the 2nd period (T2) during endo-dormancy (from 1st November till 1st 
February) according to ( Campoy et al., 2010), and 3rd period (T3) at the late dormancy  (from 1st December till 
1st February). The shaded net removed just before flowering stage (at the beginning of February). Another four 
unshaded branches from every chosen apricot tree were used as control. 

       The temperature was measured in shaded and un-shaded branches using infrared thermometer. The 
total mean temperatures (Maximum and minimum) were recorded daily in the previous periods to calculated 
chilling unit (CU) accumulation according to (Richardson et al., 1974). 
 
Measurements: 
 

1. Blooming date: was determined when 50% of flowers were open, according to (Egea et al., 1999). 
2. Blooming percentage: was calculated by dividing total number of flower buds in those branches on 

the total number of buds x 100. 
3. Flower bud abscission percentage: was calculated by dividing  the initial number of flower buds by 

the final number of open flowers x 100 (Baggiolini, 1952). 
4. Fruit set percentage: was calculated as the number of fruits per total number of flower buds x 100. 

 
Statistical analysis: 

 
The experiments were arranged in a completely randomized-design with four replicates according to 

(Snedecor and Cochran, 1980). Data were subjected to analysis of variance using Computer Statistical Package 
(CO-STATE) User Manual Version 3.03, Barkley Co., USA, and means compared by the Least Significant 
Difference (L.S.D) test at P = 0.05 level of significance.  
 
Results And Discussion 

 
Table (1) clearly show that there is a general decrease in total mean temperature in shaded branches than the 

control (un shaded) at the end of the experiment, and that is true for the maximum and minimum temperature in 
the two seasons. 

Branches were covered of branches with shading net in early dormancy 1st Oct. till 1st Feb. show the best 
results in decreasing temperature than the other periods of dormancy and the control. From the point of view, T1 
reduce maximum temperature by (5.4 and 5.9) than the un- shaded branches (control) in the two seasons 
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respectively, it may be concluded that artificial shading reduced the radiation intensity and solar radiation with a 
consequent reduction of temperature, while higher incidence of solar radiation in un-shaded branches, increase 
temperature. 

These results are in line with those obtained by Ruiz et al (2005) who stated that, there was a decrease in 
radiation intensity in shaded branches to 85% of that of un-shaded branches and also shading of branches 
reduced daily maximum temperature by 2.7C than un-shaded of apricot. 

Shading of apricot trees reduce the incidence of radiation and the temperature which the differences of up to 
5ºC were registered between shaded and non-shaded trees (Campoy et al., 2010  and Beppu & kataoka, 2000) 
found that artificial shading reduced daily maximum air temperature by 3.2°C in sweet cherry. 

The accumulated chill units (CU) during different dormancy period were calculated in table (1) and fig (1) 
which show that, un-shaded control have the lowest value of CU until 1st Feb. but shaded branches in early 
dormancy has given the highest value (T1) in this respect. On the other hand accumulative chilling unit in T3 
was less than the accumulation of CU in T1 and T2 respectively, this could be due to the late period of shading 
which began from 1st Dec. just before the shade was removed by little period. 

The difference in chill unit accumulation in shaded treatments were achieved more by 247.6, 163.8 and 66.8 
CU, respectively than un-shaded branches (control), represented by 54.8%, 36.3% and 14.7% CU respectively 
in the first season in this respect. As for the second season, it achieved 222.7, 149.9 and 84.8 CU than the 
(control) represented by  44.7%, 30.0% and 17.0% respectively. 

Furthermore the relationship of chilling accumulation, has been compared to temperature, it found that, 
high chill unit where total mean temperature on shaded branches was low. It can be concluded that, shading 
treatments are very clear on accumulative CU. Thus , the lower the temperature the higher the accumulation.   

The above mention results are in agreement with those obtained by Erez and fishman, (1998) who reported 
that chilling effect can be further enhanced by moderate temperature. Thus, moderate temperature in the range 
13 to 16°C will enhanced the chilling effect. The breaking of dormancy depends on the accumulation of winter 
chilling, which is also the factor determining the installation of dormancy in an initial phase (Crabbe and 
Barnola, 1996). 

Table (2) show the shaded apricot branches behavior (blooming date F50, blooming %, flower bud 
abscission % and fruit set %) at different periods of dormancy as compared with control.         

Regarding blooming date, shading branches generally give positive effect on the early date of bloom. 
Shading at early endo-dormancy (T1) has the best result, which brought forward blooming time 9 and 12 days 
compared with the control in first and second seasons respectively while blooming date in T3 was (9, 5 days) 
and (11, 4 days) later than T1 and T2 respectively in the first and second seasons. There was no significant 
differences between T3 (shade during the late endo-dormancy) and the control on blooming date. These results 
are in harmony with those obtained by Compoy et al (2010) who mentioned that shading during late endo-
dormancy had an uneven effect on the blooming date. Observing the late of blooming date (27/2/2010 and 
1/3/2011) in un-shaded branches (control) in the two season respectively, is due to the longer exposure to warm 
temperature in this years. These results agree with those of Browning and Miller, (1992) who showed that high 
temperatures in Nov. delayed bud break and blooming time in pear. 

On the other hand, Ruiz et al., (2005) mentioned that a delay in the following date of 5-6 days was observed 
in flowers from shaded parts of the tree.  Probably because of reduction of diurnal temperatures.  

As for blooming % it is clear from table (2) that all shading treatments significantly increase blooming % 
than the control except T3 and that is true in the two seasons. The highest increase in this respect was obtained 
by the shading during early endo-dormancy during 1st Oct.  till 1st Feb. (T1). Data could be indicated that 
blooming % is consequence of differences in chilling accumulative requirement. The slight increase in blooming 
% in T3 was less than the increasing in T1 and T2 as a result of shorter exposes to cold temperature, when the 
branches were shaded in late endo-dormancy during 1st Dec. till 1st Feb. Our data concerning heat requirements 
by shading for blooming % were similar to those obtained by (Crabble, 1994 and Crabbe&Barnola, 1996) who 
mentioned that the breaking of dormancy depends on the accumulation of winter chilling which is also the factor 
determining the installation of dormancy in an initial phase. Moreover, differences in blooming date in table 2 
may be due to the differences accumulation of CU and temperatures in shading and un-shading apricot branches.  

On the contrary, these results were disagree with Campoy et al., (2010) who reported that shading 
treatments did not increase significantly blooming % in comparison with control except shading during late 
endo -dormancy 15th Dec. – 1st Feb. 

Flower bud abscission % in Table (2) show that, T1 and T2 were significantly lower than T3 and control and 
that is true in the two seasons. The reduction of flower bud abscission was clear in T2 whereas it gives the 
lowest value in this respect. There is no significant differences between T3 and the control. The previous 
different results may be due to the effect of shading branches with different reduction of cold winter (maximum 
and minimum T°C) and the accumulation of CU which are shown in table (1) in different period of dormancy. 
These results are in harmony with those obtained by Legave (1978) who mentioned that, in apricot the lack of 
sufficient winter chilling is also an important factor in increasing flower bud abscission. Martinez-Gomez 
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(2002), found that an increase in the maximum temperature of sunny days by 6-7°C increased flower bud 
abscission. Monet and Bastard (1971) observed many damaged tissues of peach flower buds during November 
and December following warm temperature (25°C). 

Ruiz et al (2005) notice that flower bud abscission was significantly lower when the whole tree was shaded 
by the shading net. However the shading of individual branches did not affect flower bud abscission in shaded 
and un-shaded branches. On the other hand, no correlation between accumulation of chill unites and flower bud 
drop was found in apricot Cultivar Guillermo (Alburquerque et al., 2003).   

As for fruit set % in Table (2), T1 could show the highest % of fruit set (22.4 and 21.5%) whereas the 
control (un-shaded) show significantly the lowest fruit set % (11.3 and 12.9%) respectively in the two reasons. 
Intermediate values were obtained with T2 and T3.There is no significant differences between T3 and control in 
this respect. The  application of  T3 by shading in late dormancy dose not seem to be adequate achieving fruit 
set %. The high blooming % achieved in T1, may be translate into a high fruit set value. 

It can be mentioned that shading factor are clear on fruit set % which differed among the response of 
temperature during the previous autumn and winter. Likewise the variable values by the reduction of flower bud 
abscission % may be due to the differences of fruit set in all treatments than the control. This results are go in 
line with Ruiz et al., (2005) who mentioned that artificial shading of individual apricot branches, reduce fruit set 
in un-shaded branches (16.7% and 6.2%) respectively, Mclaren et al., (1996) described reduction in fruit set in 
apricot cultivar Sundrop when the maximum temperature during bloom increased significantly. Jackson and 
Hamer (1980) reported that high temperature adversely affect flower quality and fruit setting potential. On the 
other hand, Alburquerque et al., (2004) showed no clear relationship between climatic conditions and apricot 
fruit set. However, no relationship was found between autumn temperature and initial of final fruit set in pear 
(Atkinson and Lucas, 1996). 

 
Table 1: Effect of Shading during different  dormancy  periods on mean of total maximum& minimum temperatures and total chill  
                accumulation unit (CU) of Kanino Apricot  branches during  (2009-2010)& (2010-2011).   
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Treatments First Season Second Season 
Maximum 
Temp.CO 

Minimum 
Temp.CO 

Chilling Units 
CU 

Maximum 
Temp.CO 

Minimum 
Temp.CO 

    Chilling 
Units   

          CU   
Control 

(un-shaded) 
 
22.3 

 
12.9 

 
451.7 

 
23.9 

 
11.0 

 
498.2 

 
T1 

Shade early 
endo-dormancy 
1st Oct. till 1st Feb. 

 
17.9 

 
7.50 

 
699.3 

 
18.0 

 
8.2 

 
720.9 

 
T2 

Shade during endo-
dormancy 
1st Nov. till 1st Feb. 

 
18.2 

 
9.20 

 
615.2 

 
19.0 

 
9.4 

 
648.1 

 
T3 

Shade late 
endo-dormancy 
1st Dec. till 1st Feb. 

 
19.3 

 
10.8 

 
518.5 

 
20.1 

 
9.6 

 
583.0 

       
Table 2: Effect of shading during different dormancy periods on blooming (date and percentage), Flower bud abscission % and fruit set %  
              of Kanino Apricot branches during (2009-2010) & (2010-2011). 
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Treatments 

First Season Second Season 
Blooming 
date 
(F50) 

 
Blooming 
% 

Flower bud 
abscission 
% 

Fruit 
set    
% 

Blooming 
date 
(F50) 

 
Blooming 
% 

Flower bud 
abscission    
% 

Fruit 
set  % 

 
Control 
 un-shaded 

27/2/2010 36.0c 88.3a 11.3c 1/3/2011 39.7c 90.2a 12.9c 

 
T1 
 

Shade early 
endo-dormancy 
1st Oct. till 1st 
Feb. 

18/2/2010 60.9a 68.2b 22.4a 17/2/2011 67.5a 65.3b 21.5a 

 
T2 

Shade during 
endo-dormancy 
1st Nov. till 1st 
Feb. 

22/2/2010 48.3ab 53.8ab 16.5b 24/2/2011 51.0ab 50.2ab 17.3ab 

 
T3 

Shade late 
endo-dormancy 
1st Dec. till 1st 
Feb. 

27/2/2010 38.1c 85.9a 12.0c 28/2/2011 41.3c 84.9a 11.7c 

F50:  As 50% of flowers were opened. 
 

     
 
 



4294 
J. Appl. Sci. Res., 8(8): 4290-4295, 2012 

 

 

 

 
 
Fig. 1: Total Chill Accumulation Unit Begining from February 
 
Conclusions: 

 
Artificial shading of individual branches during different dormancy periods improved apricot productivity 

under warm area conditions. 
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