
אאFאאאאEאא Jאא J1432F2011E 

  
 

37  

 
 

)1(،)1(،א)1(،א)2(،א)2( 
F1Eאאאאא،אאאא،،، 

F2Eאאאאא،אאאא،، 

אW 
 א  אא אאא א

אא،א J Jאא
 אא א  א  א א

(Lycopersicon lycopersicum) 2009 J2010K 
אאאא

 J    א  ،א Kאא 
،אא     

      100 ،200 ،300א א  ٪ 
אא100،200،300אא٪

K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Kאאאא

   א  א  א א 
،א אא  300٪ א א

،אאאאא אאא



אאאאאאKKK 
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   א   א  אא  
אKאא אאא אאאא

אאאאא
Kא 
 א א א אF א ، 

E،،،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 
KאאאKא

  א  א א 300٪  
 א   34٪ א א    K

אאא100200٪Kאא 
  א  אא א     

Kאאא
 Kא  א  א  א   300%،

אאא5٪אאאא
אKאאאא 

WאאK،،،،אא 

אW 
 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אCO2



אאFאאאאEאא Jאא J1432F2011E 
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 א  א  א   א    
،א  א Richards 1962) Eא א   

אאאאאא
  K   א    א א א 

 א    א  א א  א 
FTiwari and Upadhyay 2000Eא  K   

 אאא    א א א  א 
א אClemens) 2006 Eא   א א  

CO2CONH3N2H2SO2 CarmenE 2008E   ،
אאאאאאא

אאOdlare)2009Eא،N P Kאא
א     Martin)2004 E א 

Walinga) 1995 E א א  Kא א Jedidi)
 2004 E א   א  א אא

אBlagodatsky and Richter, 1998)Eא    א
 K2008) Kocar Eא א  

אאKאא 

א   א  אא  א  
،אאאאאא

 א F Eאא   א   אא
Kא 

אאWא 
1. Wאא––א

،אאאאאאא–אK 



אאאאאאKKK 
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2. WאאF1אאאE
א،אאpH meterא

 אEce ،א א ، א א
אאFYU2006Eא،א

אאאFOlsen1954E
אאאFRubaek1996Eאא،

 א אF1958 JacksonE א א    ،
אאVarianFIsaacKerber1971EK 

א)1( 
א30 

L  ٪ 
 
 

Mn Cu Fe  Zn 
א

א
א

א 
N 

NO3
N 

NH4
א
א

א
א

א
א 

Ec 
dS/m pH

8.284 1.16 3.556 1.121 500 48.85 25.05 4.25 0.059 1.18 19.45  0.77 8.4

3. Wא א   א א  ،א 
  א  pH meter،  א 

L10:1 ،F א א E.CEא 
א 10:1  ،א  א

אאאאאאאFRubaek
1996EאאאF1958 JacksonEKא

Kאא 
 



אאFאאאאEאא Jאא J1432F2011E 
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אF2E 
אא 

א pH 
1:10 

٪ 

א  K P N 

א 7.4293.162.780.260.02 0.51 
א7.75-75.61.310.52 0.95 

4. Wא א אאא אא
אF24Eאאא

Mstatc،אאאא302א7202
   3    10 א  אא

60، א  150א ،K א  א 
Wא 

1K Fאאא
EK 

2K אאאKא 

3K אאאאK 

4K אאאאK 

5K אאאאK 

6K אאאאK 

7K אאאאK 

8K K 

5. Wא א FאEא א
 א א א   א א א אא 

Fא EאF  א א א  KE  



אאאאאאKKK 
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EF20092010א–א
אא א ، א 16א  ،א א   

א3אאאאאאא
Kא 
6. Wאאאאאא

אאאא
אאא22 J44 J66L،א
Fא16 J32 J48EאאL

אאאF200N،L130L،40
אאELKא

אאאאאאאF15 J
30–45E،LFא11.2 J22.4 J44.6EאL

אאאאF140NL،110
LE،אאא

אאאאKאא 
WאאFא Jא J

 KאאאאEא

אWאא 
1. אאWאאאאאא

Kאאאאאא 
2. אאאאK 
3. אאאאאWFא،

E،،،אWאא 
- WאאאאFplank, 1999EK 



אאFאאאאEאא Jאא J1432F2011E 
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- אא  א   Wאא א אא  

Refractometer 
- א א  א  Lane and EynonFEgan et al., 

1981KE 

- אאאא550–600
אFHanson 1993EK 

4. Kאא 

אאW 
1. WאאאאFא3אE

Kאא 
אF3E 

٪אאא 
א 2009 2010 
 אאאא
 0.59 b0.856 bcd0.78 a 0.58 a 

1 0.676 b0.81 cd1.09 a 0.58 a 

2 0.63 b0.73 d1.31 a 0.68 a 

3 1.28 ab0.69 d1.49 a 1.037 a 

א10.856 ab1.46 ab1.23 a 0.68 a 

א21.55 a1.75 a1.24 a 0.93 a 

א31.54 a1.64 a1.52 a 1.537 a 

 1.137 ab1.39 abc0.97 a 0.81 a 

LSD 0.050.7730.6380.989 0.925 
  



אאאאאאKKK 
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،אאאאאא
אאאאאאא

KאאאאאK
אאאא

אאאאאK 
אאאאאאא

אאKאאאא
אאאאאFNeweigy 

1997E،FMoller2008Eאאא
אC/NCH4CO2K 

2. Wאאאאא)4(אא
אK 

אF4E 
א٪אא 

א 
2009 2010 

אא אא

 0.274 f0.35 d0.239 a 0.289 cde 

1 0.3447 e 0.409 c 0.266 a0.24 e 

2 0.366 d 0.425 bc 0.28 a 0.277 de 

3 0.383 cd 0.438 bc 0.311 a 0.317 bcd 

א10.402 bc 0.462 abc 0.163 a 0.328 bcd 

א20.406 ab 0.474 ab 0.323 a 0.350 abc 

א30.427 a 0.497 a 0.359 a 0.366 ab 

0.425 a 0.476 ab 0.369 a 0.4014 a 

LSD 0.05 0.02070.05530.3568 0.069 



אאFאאאאEאא Jאא J1432F2011E 
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،אאאאאא
אאאאאאא

Kאאאא
،אאאא23אא

،אאאאא
FEאאאא

אאאאKאא
אא،אא

אאאKא
אאאאאאא

Kאא 
FMessner1987 AmbergerEC/Nא

אאאאKאא
FSix2000Eאאאא

אאאאאK
אאאאא

א،FOdlare2008Eא
א،אא

אאאאKFBath
Ramert2000Eאאאאא

Kא 
3. Wאאאא 

 אF5E،אאאא
אאאאא



אאאאאאKKK 
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K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

Kאא،א
א3אאאK 

אF5E 
אאאFP av.LE 

א 2009 2010 
א אאא

 7.23 d9.76 b5.677d 15.67 g 

1 9.9 d30.8 ab8.5bcd 16.03f 

2 12.3 cd13.67 b11.13 abc 23.53 c 

3 47.57 abc13.4 b12.2a 23.53 b 

א1 13.6 cd21.4 ab6.98d 23.91 d 

א2 49.4 ab35.6 ab8.373bcd 21.92 d 

א3 54.27 a41.4 a11.70 ab 27.17 a 

 14.77 bcd12.5 b8.047cd 22.19 e 

LSD 0.0535.827.013.568 1.271 
  

אאא
،אאא

Kאאאא23
אאאאאאא

אFMonib1984KE 



אאFאאאאEאא Jאא J1432F2011E 

  
 

47  

4. Wאאאאא)6(א
Kאא 

אF6E 
אאאFK av.LE 

א 2009 2010 
אאאא

 456.3 d502 c444 c 459.7 b 

1 508 cd474 c479.7 b 487.3 ab 
2 462.3 cd494 c517.8 ab 521.7 ab 

3 636 ab461.7 c567.6 a 540.7 a 

א1 515.7 bcd485 c476.7b 518.7 ab 

א2 589.7 bc700 a489.0 b 491.0 ab 

א3 753 a661 ab530.7 ab 481.7 ab 

 551 bcd525 bc504 ab 470.3 b 

LSD 0.05126.1156.430.33 66.42 

،אאאאאא
אאאאאא

3،אאא
3Kאאאא

אאK2א،
אאאא

אאא،אא
Kאאאא3

Kאאא
אאאא،א



אאאאאאKKK 
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KאאFMasse2007E
א،אFFurukawaHasegawa

2006EאאK 
5. אאאאWאאא

F7KאאאאאE 
אF7E 

אאאא 
א N %P %K % 

 3.01d 3.12e 1.46f 

1 3.47b 3.28d 1.68d 

2 3.63a 3.4c 1.78c 

3 3.65a 3.73a 1.92b 

א1 3.24c 3.37c 1.57e 

א2 3.57ab 3.65b 1.7cd 

א3 3.73a 3.71a 2.04a 

 3.25c 3.16e 1.49e 

LSD 0.050.14650.0553 0.0959

אאאאאא
،אאKאא

אאאאא
Kאאאאאא

23Kאאאאאא
אאאאא

אאאאKא 



אאFאאאאEאא Jאא J1432F2011E 
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Fא8אEאאא
א،אאא

אאאKא3אא
אאאאאKא
אאאא

Kאאאאא 
אF8E 

אאאא 
א N %P % K % 

 3.74e 3.08c 1.57e 

1 3.96d 3.22 bc 2.66c 

2 4.07c 3.33 bc 1.8ab 

3 4.57a 3.37 bc 1.95ab 

א1 4.05c 3.26 bc 1.8d 

א2 3.97d 3.6 ab 2.29bc 

א3 4.4b 3.78 a 1.89a 

 4.03cd 3.24b c 1.79d 

LSD 0.050.078 0.4030.1465 
אאאא

אאאKאא 

FMartin2004Eאא(N, P, K, Mg)א
Kאאא 

אאאא
Kאא 



אאאאאאKKK 
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6. אאאWאא 
F10،9אEKא 

אF9E 
אא2010 

א 
٪ 

٪אא אאאאא  
 5K72bc 4K4cd 0K4 a 0K96 a 2K65bcd 

1 6K64a 4K66b 0K46 a 1K12 a 2K77b 

2 6K68a 4K7b 0K44 a 1K14 a 2K82 ab 

3 6K58a 5K06a 0K45 a 0K95 a 3K03 a 

א15K33d 4K12e 0K37 a 0K91 a 2K45d 

א25K57cd 4K28de 0K39 a 0K95 a 2K58bcd 

א35K47d 4K2de 0K38 a 0K93 a 2K5cd 

 5K95b 4K58bc 0K39 a 0K97 a 2K74bc 

LSD 0.050.24 0.228 0.26 0.35 0.25 

אא123
،אאאא

Kאאאאאאאאא
א3א،אא

אא،א
12Kאאאא

אא،אא
אאאא

א1א2Kאא 



אאFאאאאEאא Jאא J1432F2011E 
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אא2010 
א אא אאאאא   

 7.28 d 4.44d 0.55a 1.05b 3.84 d 

1 7.6 c 4.64cd 0.57a 1.06ab 3.71 d 

2 8.29 b 5.07ab 0.62a 1.16ab 4.04 bcd 

3 8.69 a 5.3a 0.65a 1.21ab 4.24 bc 

א1 7.83 c 4.78bc 0.58a 1.09ab 3.91 cd 

א2 7.81 c 4.64cd 0.58a 1.09ab 3.96 bcd 

א3 8.72 a 5.32a 0.65a 1.22a 4.78 a 

 8.26 b 5.04ab 0.61a 1.14ab 4.28 b 

LSD 0.05 0.2656 0.332 0.2930 0.1661 0.3502 

אF10Eא12
3،אאאא

Kאאאא 
אאאאאאאאאא

3א،אא
אא،א12

Kאאאא
אאא،א

3א2Kאא 
7. WאאאFא11אE
Kא 



אאאאאאKKK 
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אELFא 

א 2009 2010 
אאאא

 3.10 e7.33 e 11.67 e 8. 34 f 

1 4.37 cd10.6 cd25.00 d 12.23 e 

2 5.24 ab12.4 bcd34.44 c 19.45 d 

3 5.318 a13.77 ab42.78 b 22.45 c 

א1 3.99 d13.33 abc28.89 d 20.00 d 

א2 4.70 bc14.27 ab42.78 b 25.56 b 

א3 5.15 ab15.4 a52.67 a 31. 11 a 

 5.05 ab10.26 d41.67 b 27.33 b 

LSD 0.050.592.764.28 2.25�

אאא،אאא
אא

Kאאא
Kאאאאא3א5٪א

אאKאאא
3Kאאאא

Kא 
א

Kאאאא
Kאאאא

א34אK٪א
אאאאKאא

א3אKאא



אאFאאאאEאא Jאא J1432F2011E 
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אא
،אאFאא

Eאאא52.67L
א0.05א،א

אאאא3א
אאKא

אא3אאאא
Kאאאא

אאאא
Kאאא

،אאא
EאאFאא

31.11L،אאאא
אאא3א

،אאK
אאאאאאא

Kאאאאא
אאאא

אא،4L
אK 

 א     א  א   א
אאאאFBathRamert2000E،
FKayMitchell1997Eאא



אאאאאאKKK 
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  Kא א א  אFMarchain 1992E 
אאאא6–20٪Kא 

Wא 
אאאאא

אאאא،
אאאאאאFא

אEאאאאא
א،אאא

אאKאא
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Kאא
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Abstract: 
 A set of field experiments were conducted in order to study the effects 

of biogas residue and manure on soil properties and eggplant, tomato 
productivity. The work was conducted at Yadoda Research station in Darra 
Research center - Ceneral commission of scientific Agricultural research for 
the two seasons 2009 and 2010. Biogas unit was established at Yadoda 
Research station using the Indian– Chinese model. The experiment included 
eight treatments with three replications. The treatments were mineral 
fertilizer of 200kg nitrogen for tomato or 140 kg nitrogen for eggplant, 
biogas residue equal to 100, 200, 300% of the mineral fertilizer, manure 
equal to 100, 200, 300% of the mineral fertilize in addition to a control of no 
added amendement. 

Soil, biogas residue and manure were analyzed prior to the cultivationof 
the plants. Soil organic matter, soil total nitrogen, soil available phosphorus 
and soil available potassium were determined.  

Upon harvesting of plant, significant build up of organic matter was 
noticed in treatments amended with manure as compared to the control. 
Significant difference in soil total nitrogen was noticed in treatments 
amended with biogas residue as compared to control in the first season. The 
level of nitrogen in these treatments gradually increased with the increase of 
biogas residue amount. Increasing of available phosphorus was noticed in 
treatments amended with manure and treatments amended with biogas 
residue as compared to the control especially in the 2010 season. The best 
treatment was biogas residue 300% N and manure level 300% N. Moreover, 
soil available potassium increased in treatments amended with biogas residue 
at all levels as compared to the control especially at 2010 season.  

Significant differences in total N, P, and K in plant leaves were noticed 
in treatments amended with manure or biogas residue as compared to the 
control. 

There were significant differences on eggplant productivity with the 
increase of added biogas residue as compared to control. Significant 
difference was noticed in treatment amended with biogas residue to 300% N 
as compared to mineral-fertilized treatment with an average yield increase of 
34%. Whereas, the productivity of treatment amended with biogas residue at 
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100% or 200% N were equal to productivity of mineral-fertilized treatment at 
the first season. 

There were significant differences on tomato productivity due to the 
increase of the added biogas residue as compared to control. The best 
productivity was in treatment amended with biogas residue 300% N (5% as 
compared to mineral-fertilized treatment in 2009 season) whereas it was 
similar to mineral-fertilized treatment at 2010 season. 

Key Words: biogas residue, biogas, soil, organic matter, soil 
properties. 


