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Abstract 

Kerman province has the highest area under walnut cultivation in Iran. In summer 2014, 422 damaged fruits were collected in walnut 

orchards of Kerman province, of which 248 (58.8%) were attributed to rodents, 70 (16.6%) were attributed to birds and the remaining 104 

(24.6%) were attributed to both rodents and birds. In summer 2015, in those orchards that previously experienced vertebrate damage, five 

orchards and 27 trees were randomly selected and walnut fruits with signs of rodent and bird damage were collected in four different dates. 

The damage rate was between 10.5% and 96.2%, giving the average damage rate 34.5%. Analysis of Variance (ANOVA) showed a 

significant difference of the damage rate among the selected orchards (p<0.05). The height of walnut trees measured 9.2 m, the diameter of 

trees 35.2 cm and the thickness of fruit 1.43 mm. The distance of trees from the nearest river or stream was measured 41.9 m, from buildings 

421.7 m and from roads 449 m. Pearson correlation analysis showed that the damage rate had significant correlation with the height and the 

diameter of walnut trees, the distance from buildings and roads (p<0.05) but it was not found a significant correlation with the thickness of 

fruits and the distance from rivers or streams (p>0.05). 
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Table 1. Results of number walnut fruits with signs of rodents, birds or mixed damage in Kerman Province in summer 2014  

VillageDistrict 
No. of 

trees

 

Height of 

trees (m)

 

Rodents 

damage

 

Birds 

Damage

 

Mixed 

damage

 

212013Deh-Bakri Bam 

85521Deh-Bakri Bam 

155953Deh-Bakri Bam 

214-51528Deh-Bakri Bam 

3433106Anaran Jiroft 

11219714Anaran Jiroft 

303947Zaryab Jiroft 

212312Delfard Jiroft 

313-1511414Delfard Jiroft 

123510Delfard Jiroft 

18791014Darreh-Tang Jiroft 

16553Darreh-Tang Jiroft 

4005-6411Sardoiyeh Jiroft 

1010101Genoiyeh Baft 

58100Genoiyeh Baft 

305-6030Genoiyeh Baft 

3012-15300Bondar-Hanza Rabor 

105-644517Shast-Fich Rabor 

4013-14020Bid-Khoon Rabor 

 



Table 1 continued. Results of number walnut fruits with signs of rodents, birds or mixed damage in Kerman Province in summer 2014  

VillageDistrict 

No. of 
trees

Height of 
trees (m)

Rodents 
damage

Birds 
Damage

Mixed 
damage

  

18400Bid-Khoon Bardsir 

3-1524870104422 fruits
Total of 5 
districts 

58.77%16.58%24.65100%Total 

 

Table 2. Results of number of damaged fruits on different dates and percentage of damage rate in summer 2015  

   

Village name

No. of treesTotal damaged 
fruits

Remaining fruitsTotal fruitsDamage rate 
(%)

Standard Error

 

512

 

160172

 

10.59

 

6.95

 

Godal Seifoddin

  

6

 

20

 

345365

 

11.11

 

11.11

 

Godal Guh-Soltani

  

5

 

78

 

31933271

 

22.67

 

18.41

 

Kahak Espich

  

6

 

184

 

420604

 

36.33

 

4.58

 

Jesn 

  

5

 

601

 

23624

 

96.24

 

0.22

 

Bagh Siba

 

27

 

895 41415036 
34.52

 

7.36

 

Total

   

Table 3. Analysis of Variance of damage in walnut orchards of Kerman Province in summer 2015  

    

F PGroups

 

Sum squaresdfMean squares

  

25917.845 4 6479.461 11.80 0.000 Between groups

  

12080.399 22 549.109 

  

Within groups

  

37998.244 26 

   

Total

  



  
Table 4. Results of measurements and their correlation with damage rate in walnut orchards of Kerman Province in summer 2015  

      
Factors

Height (m)

 

Diameter (cm)

 

Distance from 
river/streams (m)

 

Distance from 
buildings (m) 

Distance from 
roads (m) 

Thickness (mm) 

2727222727
15 trees 

 

(172 walnuts)

 

No. of trees 

9.235.241.9429.7449.01.43Mean 

3.16615.41039.094482.063466.8590.198Standard Error 

 

-0.715** -0.615** -0.303 0.644** 0.632** -0.067 
Pearson 

correlation 

 

0.000 0.001 0.170 0.000 0.000 0.811 P-value 

**

**

 

(Mansoori, 1990)

(Lacey and Unruh, 2005)

Agrilus coxalis

(Coleman and Seybold, 2008)

(p<0.05)



(Al-Safadi, 2004)

(Namvar, 2014)

(Boren and Hurd, 2005)

(Marsh, 1994)
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