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Abstract 
  
The objectives of this study was to emphasize the effects caused by Prune dwarf virus on  leaves 
and branches of the plum and the effect  of Apple chlorotic leaf spot virus on fruit of the apple. 
The analyze  made on ‘Renclod Althan’, ‘Vânăt românesc’, ‘Vânăt de Italia’, ‘D'Agen’ and 
‘Centenar’ varieties showed that Prune dwarf virus produced lower content in carbohydrate and 
total nitrogen. Samples found positive to Prune dwarf virus showed a lower content of total 
polyphenols average of 11.03 mg/g EGA versus 15.97 mg/g EGA in healthy samples. Modification 
following viral infections by Apple chlorotic leaf spot virus in apple fruit varieties of Wagener 
premiat, ‘Golden delicious’ and ‘Idared’ varieties was manifested by decrease in total sugar 
content, P, K, Ca and Mg. 
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1.Introduction 
 

Apple chlorotic leaf spot (ACLSV) is widespread in most fruit species from  
Malus, Pyrus and Prunus. This virus is commonly found in apple orchards, where sometimes cause latent 
infections. High levels of ACLSV infection in different varieties and apple rootstocks has been reported by 
several authors: in England – 93.5% (Campbell, A.I., 1961), in Moldavia - 86% (Verderevskaja T. D., ş.a., 
1985), in United States - 60% (Waterworth, H.,1993),  Cech Republic 69% (Karesová R., ş.a., 2001). The 
virus was reported in our country (Minoiu N., 1987), and most commonly is found in apple trees which 
significantly reduces production, but produced and mixed infections take place in plum (S. Preda, et.al., 
2001 ). 

Prune dwarf (PDV) is the second virus that affect the plum species after PPV (Plum pox virus). 
PDV show symptoms both on leaves in which case those affected are being oblong and on shoots (short 
internodes). Attacked trees have limited habits and sensitive varieties are sterile. In case of strong 
attacks, damage can reach up to 50-82% loss of production (Minoiu, N.et.al, 1987). Pattantyusand Minoiu 
(1994) found that PDV causes biochemical changes, causing a big accumulation of free acids during 
June to September. 

Some authors Kaur ş.a., 1989; Kaur ş.a., 1991;. Baruah şi Chowfla, 1994 suggested that exist 
more content of polyphenols in healthy plants; Serkedjieva ş.a., 1999 mentioned the antiviral effect of 
polyphenols. 
 This paper presents quantitative changes data produced by PDV in sugar and total nitrogen and 
polyphenols  in some plum varieties with different sensitivity, and changes produced by ACLSV on apple 
fruit in terms of total sugar content, P, K , Ca and Mg of dry matter. 
 
2. Material and method  

 
Biological material was represented by leaves and branches from: Renclod Althan, Vânăt 

românesc, Vânăt de Italia, D'Agen, Centenar plum varieties and fruit from: Wagener premiat, Golden 
delicious and Idared apple varieties. 

Viral diagnosis was made using DAS-ELISA method described by Clark M.F., Adams M.F.,1977. 
Total sugar was determined by Fehling-Soxhlet method. Principle is based on oxidation-reduction 

reaction of copper in alkaline copper titrate of sodium and potassium (Fehling's reagent) aldehyde and 
ketone group of reducing sugars. The result was expressed in g%. 

Total nitrogen was determined by Kjeldahl method (Jessen, H. et.al., 1932) that really on 
quantitative mineralization of organic substances from plant material, followed by distillation and titration. 

Calcium, potassium, sodium and magnesium were determined out of dry total substance  
Phosphorus was determined by the photo-colorimetric Specol device. 
Total polyphenols. To determine the total content of polyphenols from the leaves of  D'Agen and 

Centenar plum varieties, we used the method described by Singleton and Rossi Photocolorimeters (1965) 
with slight modifications. For this purpose we used reactor 2N Folin-Ciocalteu (Sigma-Aldrich), gallic acid 
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(Sigma), anhydrous sodium carbonate (Sigma-Aldrich). To establish the calibration curve was prepared 
stock solution of 5000 ppm by successive dilutions GA which were prepared in water five standards 
containing 50, 100, 150, 200 and 250 ppm GA. Protocol has included the following steps: 1 ml of extract 
(diluted 1:10 with UPW), 1 ml UPW (blank), 1 ml of each standard solution were introduced into flasks of 
25 mL and were added to 5 ml FC reagent (diluted 1:10 in UPW). After two minutes were added 4 ml 
7.5% Na2CO3 solution and were left to incubate for 2 hours at room temperature. The results are 
expressed in gallic acid equivalents (EGA). After incubation the absorbance was measured at 765 nm 
and determined the concentration of total polyphenols expressed as mg/lEGA. Based on these results we 
calculate the total content of polyphenols in each variety, expressed in EGA/g 

 
3. Results and discussion 
  

Analysis of data from table 1 shows that infected biological material has a lower total sugar 
content, versis healthy alternative. Variants infected with PDV according to the variety presented lower 
amounts of sugar compared with controls; values ranged between 82.90% Renclod Althan variety and 
95.50 %  d'Agen variety for total sugar of leaves and 61.50 % to Renclod Althan  to 86.96%  for  Centenar 
variety for total sugar of branch. 

Regarding total nitrogen content, the biochemical analyses show that the total nitrogen lowered 
after viral infection in leaves and branches take place (table 2). The values recorded was variable  to 
health samples, between 95.59 % to Centenar variety  and 78.26 % to Renclod Althan variety, when the 
samples was represented by leaves, and 95.31 % to Centenar variety health samples and 84 % to 
Renclod Althan variety infected samples, when the biological material analyzed was represented by 
branch. 

The diminution of the nitrogen content presented through the data obtained in table 2 come to 
confirm the viral symptoms (low growth of the infected shoots, reduced area, thickened and curl leaves. 

The analyses effectuated for the establishment of the total poliphenols (table 3) to Centenar and 
d’Agen variety revealed that the samples found negative to DAS-ELISA have a higher content in 
poliphenols, between 15.08 mg/g EGA to Centenar variety and 16.87 mg/g EGA to d’Agen variety. On 
positive samples, the total poliphenols content is lower 11.07 mg/g EGA for Centenar variety and 11.00 
mg/g EGA for d’Agen variety. 

The infection produced to apple variety by ACLSV made some change regarding macroelements 
and sugar content (table 4). The total sugar media decreased by 10.36 % for healthy samples to 9 % for 
positive samples.  

The content in K, P, ca, Mg is dominated, the difference between the healthy samples and 
infected samples are in media 0.15 and 0.12 % from dry total substance (DTS) for P, 2.64 and 2.32 % 
from DTS for K, 0.15 and 0.11 % from DTS for Ca and 0.06 and 0.03 % from DTS Mg. 
 
4. Conclusions 

 
1. The lowering of the total sugar following the PDV infection to plum conduct to  allow frost 

resistance, contribute to earlier decline of the infested trees, especially in the area with low temperature in 
winter time. 
 2. The results obtained confirm that the total high quantity polyphenols can stop the development 
of some disease to plants. 
 3. The content in total nitrogen to plum plants that were infected with PDV decrease, both in 
leaves and branch. 
 4. The ACLSV infections decreased of the total sugar, P, K, Ca and Mg being one problem life 
storage for fruits. 
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Tables and figures 
 
 Table 1. Quantitative changes in total sugar from plum biological material after viral infection with 
PDV 

 
 

Variety  Variants Total sugar % 
(leaves) 

% to the 
control 
variant 

Total sugar % 
(branches) 

% to the 
control 
variant 

Renclod Althan  healthy 6.75 100.00 1.30 100.00 
infested 5.60 82.90 0.80 61.50 

Vânăt românesc healthy 5.63 100.00 1.60 100.00 
infested 4.90 87.00 1.24 77.50 

Vânăt de Italia healthy 6.00 100.00 1.42 100.00 
infested 5.40 90.00 1.05 73.94 

d’Agen healthy 5.65 100.00 1.40 100.00 
infested 5.40 95.50 0.87 62.14 

Centenar healthy 6.00 100.00 1.38 100.00 
infested 5.30 88.33 1.20 86.96 

Media negative samples PDV 6.00 100.00 1.42 100.00 
Media positive samples PDV 5.32 88.74 1.03 72.40 

 
Table 2. Nitrogen content in plum after PDV infections 

Variety Variants N total% 
(leaves) 

% to the 
control 
variant 

N total% 
(branches) 

% to the 
control 
variant 

Renclod Althan  infested 1.80 78.26 1.26 84.00 
healthy 2.30 100,.00 1.50 100.00 

Vânăt românesc infested 1.95 80.91 1.38 90.79 
healthy 2.41 100.00 1.52 100.00 

Vânăt de Italia infested 2.55 89.47 1.23 89.78 
healthy 2.85 100.00 1.37 100.00 

d’Agen infested 2.60 81.25 1.25 94.70 
healthy 3.20 100.00 1.32 100.00 

Centenar infested 2.60 95.59 1.22 95.31 
healthy 2.72 100.00 1.28 100.00 

Media positive samples PDV 2.30 85.09 1.26 90.91 
Media negative samples PDV 2.69 100.00 1.39 100.00 
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Table 3. Total polyphenol content in the Centenary and D'Agen plum variety (mg/g) 
 
Variety Results analyzed mg/l PT mg/g E.G.A. 
Centenar positive PDV 79.30 11.07 
Centenar negative 105.10 15.08 
d’Agen positive PDV 77.40 11.00 
d’Agen negative 119.00 16.87 
Media negative sample PDV 112.05 15.97 
Media positive sample PDV 78.35 11.03 

 
 

Table 4. The content of total sugar and mineral elements from apple fruits after  
viral infections with Apple chlorotic leaf spot virus 

Variety Variants Total sugar 
% 
 
 

P %  
From 
 DTS 

 

K % 
from 
DTS 

Ca % 
from 
DTS 

Mg %  
from  
DTS 

Wagener premiat healthy 10.0 0.14 2.63 0.11 0.05 
infested 8.7 0.11 2.35 0.09 0.03 

Golden delicious healthy 11,9 0.17 2.54 0.18 0.06 
infested 10.1 0.12 2.23 0.12 0.04 

Idared healthy 9.2 0.16 2.75 0.17 0.06 
infested 8.2 0.12 2.40 0.12 0.03 

Media positive samples ACLSV 10.36 0.15 2.64 0.15 0.06 
Media negative sample ACLSV 9.00 0.12 2.32 0.11 0.03 
 
 
 

 
Photo1– The PDV simptoms to plum (original) 

 
 
 


