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Abstract 
 

The work presents the results of research and analysis conducted in 2002-2009, the 
Republic of Moldova regarding the influence of climatic conditions on passing the phenological 
phases of development and berries quality of introduced raspberry varieties. Is established that, 
the climatic conditions influence directly the development of raspberry varieties and berry quality, 
in particularity on bud break, flowering and ripening time. As a result of scientific researches it is 
established that: installed from the beginning of bud break to start flowering blooming in floral 
clock runs at an average of 28-51 days. From the start of flowering until the raspberry berry 
maturity is an average 27-47 days. Maturation begins in the second-third decade of June. Varieties 
which the fruit mass more stable regardless of the amount accumulated rainfall and temperature 
established with both these varieties are more resistant to drought. As you increase the number 
of erratic rainfall of 376.4 mm to 660.3 mm, weight gain without irrigation berries grade ranging 
from +0.1 till +2.1g . 
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1. Introduction 
 

Successful development of plants occurs only when sharing the beneficial effect of external factors, 
but the role of each of them is specific and concrete (Каzакоv, I.,et all.,2009).  Unlike other berries, 
raspberry blooms later. Due to these biological properties, raspberries can avoid the negative impact of 
late spring frosts. Flowering and fruit ripening occurs disjointed, begins blooming flower clusters from the 
topmost bud, upper part of the shoot, and moving down to the base, for 3-4 weeks (Каzакоv, I.,et 
all.,2009; Каzакоv,I., Кicinа, 1980;Cimpoieş, Gh., 2002; Chira, L.,2000). Raspberries growing season 
begins at the end of March. The flowering period is observed in mid-May, depending on the set 
temperature and precipitation, a just 50-60 days after the swelling buds. In parallel with the growth of the 
shoots, which lasts until the middle of July, there is growth and berries in the period up to 30-35 days 
depending on the species (Каzакоv,I., Кicinа, 1980). Growth period studied in wild varieties occurs within 
59-68 days (grade), and within one inflorescence it lasts 40-45days. In some varieties, observations were 
made only over period of growth in the first fruit in the inflorescence and found that it is closely related to 
the size of the berries. Thus, the berries large varieties as: English A1, Phenix, September period of 
growth was observed within 32-33 days, and on varieties with small berries Marflik Giant, Indian Summer, 
Lord Lambourne, this period lasted up to 25-28 days (Tudor, T., 1980) 
 
2. Materials and Methods    
 

Research on the effect of cultivation conditions on the development of the development phases of 
the introduced varieties of raspberries, and the influence of climatic conditions on the quality of the crop of 
berries, were carried out on plantations planted at the experimental site of the Institute for Horticulture in 
2000 with planting scheme 2,5-0,5 m, without irrigation. 
 
3. Results and Discussions 
 

Raspberry is quite a demanding culture of soil moisture due to the shallow bedding of the root 
system. For the successful cultivation of raspberries without irrigation is necessary uniform precipitation 
throughout the year within 700-750 mm [1 Alexandrova,1989; Каzакоv, I., et all.,2009,4]. 

Environmental factors such as light, water, air, heat, nutrients, have a decisive influence not only 
on the productivity of raspberry varieties, but also on the possibility of its cultivation. In the absence of 
rainfall at critical moments in the development of plants (the period of shoot growth and the formation of 
berries) and to avoid adverse effects on the productivity of raspberries is necessary to irrigate the 
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plantation. The obtained data on precipitation for the period between 2002-2009, are included in the 
Table 1.  

The analysis of data on precipitation according to Table 1 shows that the least amount of annual 
precipitation fell in 2003, 376.4 mm, and the largest has fallen in 2005, 660.3 mm, although rainfall 
throughout the year and during the vegetation is irregular, as in the critical phases of plant growth and 
development of raspberries. The greatest quantity of monthly precipitation occurred in August 2005, 
150.9 mm, in July 2002, 133.4 mm, in June 2001, 129.5 mm. The amount of least monthly precipitation 
occurred in July 2007 - 3.6 mm, in September 2005 - 4.9 mm, in August 2001 - 5.4 mm.  Temperature as 
well as of soil moisture are important in the development and passage of the development phases of 
raspberries. Temperature conditions during the observation period are presented in table 2. 

In 2003, were marked by the lowest average temperature during the growing season, which 
reached only + 15.71ºC compared with the highest +18.69 ºC marked in 2007. 

Also in 2003, recorded the lowest average temperature only + 9ºC compared with the highest + 
11.5ºC marked in 2007. The lowest average monthly temperatures were recorded in 2003, in April + 8.5 
ºC in May 11.5ºC, which is lower than the average long-term temperature data, respectively, and 9.7 + 
15.9ºC. Long-term average monthly temperature data for June, July, August (19.4, 21.4, 20.7 °C) were 
lower compared with the same period in 2007 (23.6, 25.8 and 23.9 ° C), which was the hottest on record. 
Mainly summer in the months the temperature fluctuated between 17.9 and 27.7ºC. 

Phenological phases of raspberry plants development of course depend on the characteristics of 
the variety and other factors, but mainly on the climatic conditions of the year, Table 3. According to the 
meteorological data and the results of phenological observations (table 1, 2, 3), in 2003, fell the least 
amount of annual rainfall - 376.4 mm, were marked by the lowest temperature as the average 9 ºC, and 
during the growing season - 15.71 ºC, which led to the most belated bud of raspberries - 21 April. The 
earliest bud broke is on 20 th of March contributed to the high average temperature in February marked 
+4.9 ºC and +7.2 ºC in March 2002. Thus, according to table 3, bud break begins as usual in the second 
half of March, with some variation depending on the climatic conditions of the year. From the beginning of 
bud break and before flowering takes on average 28-51 days. 

Flowering usually occurs in early May, although it may be a delay before the second half of May, 
depending on the accumulation of the required amount of active temperatures. From flowering beginning 
to the beginning of maturation takes on average 27-47 days. The raspberries maturation usually begins in 
the second - the third decade of the month of June with some deviations. Raspberry plants painfully react 
to insufficiency of moisture during the formation and growth of berries. The ability to adapt raspberry 
varieties to new conditions of cultivation is different and insufficient rainfall can affect the quality of the 
crop, to reduce the weight of berries if you do not take the necessary measures, like irrigation. Data on 
the weight of the studied varieties of berries on non irrigated site are presented in table 4.                     
According to table 1, the amount of precipitation in 2003 was 376.4 mm, and in 2005 - 660.3 mm. The 
bigger the difference between fruit weight in a dry year than a wet year, with both the variety is more 
sensitive to climate fluctuations. Varieties which the fruit mass more stable regardless of the amount 
accumulated rainfall and temperature established with both these varieties are more resistant to drought. 
Analysis of the data in table 4 relative to the weight of studied varieties of berries showed that weight gain 
berries on grades in 2005 compared to 2003 ranged from 0.1 g of the varieties Lazarevscaia, Walfred and 
2.0 g variety September. The varieties Stolichnaya, Malling Promiss, Lloyd George did not show an 
increase in weight of berries, also noted negative values (-0.1) - (-0.2). The results obtained allowed to 
establish that the varieties marked with note 5 are more resistant to drought conditions than those marked 
with note 1. 
 
4. Conclusions 
 

As a result of scientific researches it is established that the climatic conditions influence directly on 
the development of raspberry varieties and berry quality in particularity on:  

- Bud break which usually takes place in the second half of March 20.03-10.04, although there are 
deviations of up to 21.04.  

- Beginning of flowering takes an average of 28-51 days. Usually beginning of flowering occurs in 
early May, from 02.05. 

- Start of maturation takes place after an average of 27-47 days from the beginning of flowering. 
Usually maturation begins in the second - the third decade of June 12 to 20 depending on the year. 

- When the amount of the dropped precipitations of a volume of 660.3 mm in 2005, the resulting 
increase in weight berry varieties ranged from 0.1 g to 2.0 g, relative to the weight of fruit obtained in 
2003, when the amount of precipitation reached only 376.4 mm in volume. 
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Tables 
 
Table 1. Precipitations during the observation period, by years, in mm  
month Long-term 

average 
2002 2003 2004 2005 2006 2007 2008 2009

  58,7 12,4 31,0 14,8 89,1 33,7 35,6 70,8 

IV 33 30,6 34,9 28,0 49,5 36,6 36,5 43,2 2,7 

V 33 10,4 20,6 75,0 75,8 97,1 19,0 42,6 33,3 

VI 31 60,1 21,6 11,0 104,8 81,6 23,7 62,8 39,0 

VII 39 133,4 17,4 101,0 17,6 53,0 3,6 50,2 67,2 

VIII 52 80,6 27,4 25,6 150,9 67,7 33,8 30,8 32,6 

IX 72 47,1 52,7 69,6 4,9 57,8 24,8 77,7 21,7 

X 64 84, 62,1 33,4 11,0 13,6 71,0 16,0 29,6 

IV-IX 324 446,4 236,7 374,6 429.3 491,5 246,1 358,9 
 

297,4 
 

year 523 618,0 376,4 651,9 660.3 560 474,4 460,5 455,1 
 

            

Table 2.  Air temperature during the observation period, 0C 
month Long-term 

average 
Years of research 

2002 2003 2004 2005 2006 2007 2008 2009 

III .6 7. 1.0 5.4 2.3 2.6 7.1 7.2 3.2 

IV 9.7 10.4 8.5 10.8 10.5 10.9 10.6 11.0 12.2 

V 15.9 17.9 11.5 14.8 16.5 15.6 18.9 15.5 16.4 

VI 19.4 20.1 21. 19.3 18.6 19.7 23.6 20.9 21.1 

VII 21.4 24.3 21.6 21.7 27.7 22.1 25.8 22.3 23.9 

VIII 20.7 21.3 22.6 21.1 21.8 22.2 23.9 23.8 23.0 

IX 16.0 16.6 15.6 15.9 18.3 17.1 16.7 15.5 18.7 

X 10.1 9.5 9. 11.4 17.2 12.1 11.3 12.5 11.6 

IV-X  16.2 17.2 15.7 16.43 18.66 17.1 18.69 17.36 18.13 

year 9.5 11.0 9.0 10.29 11.43 10.2 11.5 11.4 11.3 
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Table 3. Dates of the onset phenophases of raspberry 

Phenophases 2002 2003 2004 2005 2006 2007 2008 2009 average
Beginning of the 

vegetation 

20.03 21.04 25.03 10.04 09.04 29.03 05.04 24.03  

Period between 

phases 

44 28 51 39 42 43 30 46 40 

Flowering 02.05 18.05 13.05 19.05 21.05. 10.05 04.05 08.05  

Period between 

phases 

43 31 34 27 30 36 47 35 35 

The maturation of 

berries 

14.06 19.06 15.06 14.06 19.06 15.06 20.06 12.06  

 

Table 4. The influence of rainfall on the weight of raspberries, g 
Variety 2003 year –

376.4 mm 

precipitation,   

fruit weight, g 

2005 year –

660.3 mm 

precipitation,   

fruit weight,g 

Weight gain of 

berries, g 

The degree of 

drought 

1. Barnaulskaya 1.5 2.4 + 0.9 3 

2.Indian Summer 1.2 1.6 + 0.4 5 

3.Paphinder  1.1 1.6 + 0.5 4 

4. Kirzhach 2.1 3.1 + 1.0 2 

5. Stolichnaya 2.5 2.3 -  0.2 5 

6.Delbard Magnific 1.1 3.0 + 1.9 1 

7. Rubin bulgarian 1.5 3.0 + 1.5 1 

8. Hybrid bulgarian  2.7 3.5 + 0.8 3 

9. June 0.9 2.0 + 1.1 2 

10.Kobfuller 3.4 2.9 + 0.5 4 

11.Mallling Promiss 1.6 1.5 - 0.1 5 

12. Мeteor 1.0 2.0 + 1.0 3 

13. Lazarevscaia 2.2 2.3 + 0.1 5 

14. Brigantina 1.5 2.1 + 0.6 4 

15. Balsam 1.6 1.9 + 0.3 5 

16. Solnyshko 1.4 2.4 + 1.0 3 

17.Lloyd George 2.4 2.3 - 0.1 5 

18.Rubin 2.0 3.1 + 1.1 3 

19.September 1.6 3.6 + 2.0 1 

20. St. Walfried 1.5 1.6 + 0.1 5 

21.Taylor 1.5 1.7 + 0.2 5 

22.The Latham 1.8 2.0 + 0.2 5 

23.Malling Jewel 1.4 2.2 + 0.8 3 

24.Red Wadenswil 1.6 1.8 + 0.2 5 

25.Paul Camerzid 1.1 2.0 + 0.9 3 

26.Kuthbert 0.8 1.6 + 0.8 3 

Limit of variation 0.8 – 3.4 1.5 – 3.7 +0.1 - +2.0 5-1 
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