
אFאאאEאאאא Jאא J1433F2012E 
  
 

43  

  
 

אא(1)،א(2) 

)1( אאאאא،،אאא 
)2(،אאאא،،אאאא،א 

Wא 
אאאאאא

 א א    א  א א  
  אא    K  א 

אאאא אא 
א       א א  K

1:1אKF17
א   Eא א   א

F  א   א 61F  א  ،E71א  ،E
F77Fאאא،E112אאאKאאE

 F א אא  א  KE
  ، א  א   א    
Kא  א  א  א א  א

  א    א א אא  
אאאאא،א

אאאאאא
3،אא1א

  א،א א   א    
Kאא 

 Wא א ،א ،א א ،א ،א א
אK 



א אאKKKאאאאאאא 
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אW 
 ،א א   א א  א  אא 

   א א  א א  א א 
 א א  א  א אא א  א

 א אא  א א א (IPPC, 2001 and 

Laurence and Andersen, 2003) Kאא א   א א
    7א   ٪ (Krupa et al., 1998)Kא

אאא20 J30٪L(Sandermann et al., 

1998)אאאKאאא
אא(Findley et al., 2006)K 

 א    א א    א א
 אKאא אאאא،אא

א،א 
אא  40L

Kאאאא 
Krupa et al. (1998), Guidi et al. (2000), Mills et al. (2001) 

and Finnan et al. (2007)אא
   א א Kא א

Sawyer et al. (2000)     אא   א
אWאאאאאא

K   א א א אא אא
אאאאאאאא

אאאאאK
אא    



אFאאאEאאאא Jאא J1433F2012E 
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אKrupa and Jagar (1996)Kאאאא
אאאאאא (Reich 

and Amundson, 1985 and Bulter and Tibbits, 1979)K אאא
אאאאאאא

אאאאא(Keutgen et al., 2005)K 
א  א א א  אא 

א    א אא א א א
    40– 148 א ،אF2011،

א ،2010 ،א2008Eאאא א Kא
 א א  א אא א   א

אאאאאאאK 

אאאW 
Wאא 

אאאאא
301930274248אא،600

   Kא   4.9002 א   K
Fאאא45CEFא7CKE

      א א א 20.1 
،אאאF2009KE 

אW 
    א  א א   א א 

אF1KE 



א אאKKKאאאאאאא 
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)1(Wאאאא 
אאא 

1-א2-א3-KK4 -א5 - אאא 

Wאhttp://maps.google.com.sa/maps?hl=ar&tab=wl 

אא17אא
(Mandl et al., 1973)WאאאאאK

Fא61א،EFEKKF71Fא،E77א،E
אFא112אאEModel UV-100, Serial 

#111 EcoSensors Inc.K 

)2(  

)3(  

)1(  

)4(  

)5(  



אFאאאEאאאא Jאא J1433F2012E 
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אאאאLeguminosae،א
אאVisia faba Fאא40E

אPisum sativumKEFאא 
א40

 1:1 א  14L11L2007، ،א א   
אאאאאאא28L11L2007

F24EאK
אאאאKאא
،אאKאא

  א אא א א  א א א א 
אאא Kאא אאאא

80C48אאא،Portable area 

meter model L1-3000 א،Chaung and Yu, 

2001 אאאאאאא
Hunt, 1982W 
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loglog 12 

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אW 
 Jאא Wא 

F1 Eאאא א
אאא52.852.7אאא

אאאאאאאאK 



א אאKKKאאאאאאא 
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)1( 
אEFאאאאEFא

אא2 –5א% 
אאא

 
א 

EF 

EFא Fא2אE אא 

אא א אא א אא א 

1 9.955.9a 7.955.9a 6922092.6a 3851792.2a 30994.1a 14.965.9a 
2 9.854.2a 6.454.8a 6091948.9a 2241740.0a 31.084.1b 17.769.3a 
3 9.855.3a 6.354.a 6302010.1a 3271768.6a 27.584.0b 10.659.0b 
4 5.450.1b 4.251.0b 4361505.0 2711463.9b 22.267.3c 8.454.3c 
5 8.148.7b 9.046.9c 4261290.0c 3471351.1c 25.361.8d 13.848.7c 

LSD0.05 3.1 3.5 171.2 71.2 4.6 4.1 
א 8.952.8a 7.452.7a 6311776.6a 3521623.2b 28.978.3a 14.258.4b 

EF 

 EFא Fא2אE אא 

א 

א
א 

א LSD 
0.05 

א
א 

א LSD 
0.05 

א
א 

א LSD 
0.05 

 6.6a  6.9a  3.4  18.0a  11.2b  2.8  21.6a  14.3b  2.1  

אאאF(אא
אאא0.05(א( 

אאא
 א א1776.61623.2 2א א

 א א            
   א     אא  א  א

אאאאאאאא
אא،אא78.3،58.4א

אאKאאאאאאא
   ،א א    אא  א 

،א א א   א    א



אFאאאEאאאא Jאא J1433F2012E 
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Kא אא א  א א    
א א    אא  א   

Fאא1KE 

אF2אEאאK 
)2( 

אEFEFאאאאא
אא2–5א 

 
 אאאF(אאא

אא0.05(א(K 

 אאא אאא א  74.5،٪82.1،٪
אאא9.8،3،2.1،0.7א٪12.1،

3.1،1.8،0.6א،אא٪2–5א1،2،3،4
א  א   א  א      

Kא 
אאאאאאאא

א2 J5 א אא K
אאF2אאאאE



א אאKKKאאאאאאא 
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2–5א،3
אאא1K 

 Jאא 
F3אEאאK 

F3E 
אEFאאאEFאאאEF

אא2–5א٪ 
אאא

א 

EF 

אא א 

116.136.5a14.8330.5a 
215.422.3b8.0222.8b 
315.9326.6c6.5718.7c 
49.9917.8d2.2815.6d 
57.8314.9e5.1514.3e 

LSD0.052.011.7 
15.13 א25.0a10.5820.4 

FE 

א 
אא א LSD 0.05 

42.1a 39.3b 2.9 
 אאאF(אאא

אא0.05(א(K 

אאאאאא2520.4و
EאאאFא،אא
אKאא

א2–5F3EK 



אFאאאEאאאא Jאא J1433F2012E 
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Fא4אאאאE
אא1.2א٪1.12Kאא٪ 

F4E 
אEFאאא
אEFאאאאא 

2–5א٪ 
אא 

א
EF 

אא א 

1 1.16±1.31a 1.14±1.30a 
2 0.87±1.27a 1.20±1.17b 
3 0.83±1.28a 0.99±1.08bc 
4 0.59±1.13b 0.63±1.05bc 
5 0.60±1.06b 0.84±0.99c 

LSD0.05 0.10.01 
א 0.80±1.21a 0.92±1.12b 

EF 


א 

אא א LSD 0.05 

9.9b 16.9a 0.4 
 אאאF(אאא

אא0.05(א(K 

 א א   א א     
 א ،אאאאאא

 א א    א אא א  
Kאא 

 א  א 4     א  א
2א–5א
Kאא 



א אאKKKאאאאאאא 
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Fא5אEאאאK 
F5E 

אEFאאא
EFאאא2–5א٪ 

אאא


א 

EF 

א EFא 

אאא אא א 

12.5±217.3a 10.0±200.0a 3.2±72.3a 4.0±66.0a 
219.9±209.0a 11.6±186.0ab 6.7±69.3a 2.3±48.7b 
37.6±181.7b 5.8±183.3ab 6.0±66.0a 2.1±45.7b 
43.5±146.7c 6.1±173.0 2.0±54.0b 3.0±40.0c 
5 2.9±123.3d 15.3±103.3c 2.3±41.3c 2.2±25.4d 

LSD0.0514.318.98.15.1 
37.8±175.6 אa 36.3±169.3a 12.5±60.6a 13.8±45.2b 

EF 

א 
א
א 

א LSD 
0.05 אא א LSD 

24.0a19.2a5.8820.3b39.5a4.77
 אאאF( אאא

אא0.05(א(K 

 א א א  א   175.6169.3 
א א א   א א     אא

 אאאאאא 
אאאKאא
 א  א F5Eא א   א א 

  א60.645.2  א א    ،
      א א א אאא א 



אFאאאEאאאא Jאא J1433F2012E 
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אאאא
אאאאאאאאF5Eא

 א  א      א 
א2–5Kאאא 

אW 
א אא אא 
 א א    א א א   

אאאאא (Zhang et al., 2001 and 

Biswas et al., 2008)Kא  א    א 
،אאא (Morgan et al., 2003) 

،אאא
אא30אא٪13K٪ 

   א א      א  
אא F א א     א   אא

א אא  Eא    א   
א   אא    א  א   
אא،אאאאא
א א  אא   א     

 א  61א    א  ،EאF 
Keutgen et al., 2005, Elagöz and Manning, 2005 and Bou Joude et al., 2008

אאKאא 
אא  א א   

 א 77א KEאF      (Elagöz andא

Manning, 2005 and Bou Joude et al., 2008)א א  
Kאאא 



א אאKKKאאאאאאא 
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אאאא
אאאא(Madkour and Laurence, 2002, El-Katib, 2003, 

and Burkey et al., 2005)،א(Elkiey and Ormord, 1979)אא
א אאא א א א  א 

     אChrlorosis א   
אא(Guidi et al., 2000)אא

אאאאאאא
אאאאאאאאK

א א  א א   א א אא 
 א אא   א  א א  

 א  א א  א  א  א א
א،אאאאא

אא،אאא
61אאאאKEאF

(Madkour and Laurence, 2002)אאאVicia 

faba،Lactuca sativaK 
 Ashmore (2002) אאאא40–60א
Kאאאאא

א(Hacour et al., 2002 and Bindi et al., 2002)אא
Kאאא Tingey et al. (2002) א

אאאאאאא
אאאאאאא

א،אאאא
אאאאא،אא



אFאאאEאאאא Jאא J1433F2012E 
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אא61אא،EאF
Heagle et al. (2002)Temple et al. (1988)K 

אאאא
،אאאאאאא

א،אאא
אא،אאאאאא

71אאEאFא61א
،EאFאאאאא

77אאאאEאF61א
EאFKאאFlowers et al. 

(2007)אאR123Pleijel et al. (2006)
אאאאאא

אאא77אאEאF
61אא،EאFא Cardoso-

Vilhena et al. (2004)Kאא 
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Abstract: 
Ozone (O3) is one of the most phytotoxic pollutants with deleterious 

effects on living and nonliving components of Ecosystems. It reduces growth 
and yield of many crops as well as alters the physiology and crop quality. 

The present study described series of experiments to investigate the 
effects of different ambient levels of O3 depending at different locations with 
proximity to pollutant source and ranged between 17 ppb/h in control 
experiment to 112 ppb/h in industrial area, respectively. 

The ambient levels in three locations (King Saud University botanical 
garden, King Fahd Rd, and Almanakh Garden) were 61, 61, 77 ppb/h 
respectively. Two legume crop species (vicia vaba L; and Pisum sativum) 
differ in their phenology and sensitivity were used. 

The results showed a significant negative effect for ozone on 
morphology, number of injured leaves, growth and productivity with a 
difference in the degree of response depending on the plant type. Visia faba 
showed sensitivity to ozone for leaf number, leaf area and the degree of 
injury leaves 3. Pisum sativum showed higher sensitivity for the gas for 
degree of injury 1 along with the relative growth rate and seed weight. It 
turns out that there is no significant difference between the two plants in 
plant height and number of seeds. 

Key Words: growth, Legumes, Ozone, Productivity, Resistance, Riyadh. 

 


