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:˛˱ǂ˶ǁä 

       ЌЛϠ аЪϜϼϦ пЯК ϞЦϝЛϦвЮϜ сϚϝтвтЪЮϜ ϸтв̮̮̮̮ЂϦЯЮ сϚтϠЮϜ ϼϪцϜ аттЧϦ сТ ϼ̮̮̮̮ІϝϠвЮϜ ϞмЯ̮̮̮̮ЂцϜ аϜϸ϶Ϧ̮̮̮̮ЂϜ аϦ ϸЧЮ

 дв ϤϝжтК ϢϸК ЙвϮϠ ϨϲϝϠЮϜ аϝЦ Ϻϖ ̪ ϞтϼО мϠϒ ̭ϝ̮ЎЦ сТ ϣтвϝжЮϜ ϤϝϦϝϠжЮϜм ϣϠϼϦЮϜ сТ ϣЛ̮ІвЮϜм ϣЯтЧϪЮϜ ϼ̮ЊϝжЛЮϜ

ЮϜ дв ϤϝжтКм ФϜϼЛЮϜ сТ аϜϸ϶Ϧ̮̮ЂъϜ ϣЛϚϝ̮̮ІЮϜ ϣтϚϝтвтЪЮϜ Ϣϸв̮̮ЂцϜ ̪ ϣУЯϦ϶в ϣтϚϝтϾтТм ϣтϚϝтвтЪ ЈϜм϶ ϤϜϺ ϣϠϼϦ

  ϤϼлДϒ Ϻϖ ̪ ИϜϼϾϦ̮̮̮ЂъϜ дв ϣУЯϦ϶в ϣтжвϾ ϤϜϼϦТ Ьы϶ ̯ϝϮϺмвж аАϝвАЮϜ ϤϝϠж дϝЪм ϣтвϝжЮϜ ϤϝϦϝϠжЮϜ дК ̯ы̮̮Ў̮Т

  ϤϜϼϦТ РыϦ϶Ϝ Йв ϣЯтЧϪЮϜ ϼ̮̮ЊϝжЛЮϜ аЪϜϼϦ ϤъϸЛв дтϠ ϣтмжЛвЮϜ ϣтЮϝК ϤϝЦмϼТ ϸмϮм ϣтϚϝ̮̮ЊϲшϜ ϤытЯϲϦЮϜ ϭϚϝϦж

жм ИϜϼϾϦ̮̮ЂъϜ ) ϣтмжЛв омϦ̮̮Ђв ϸжК ϣтмЦ АϝϠϦϼϜ ϣЦыК ϸмϮм пЮϖ ϭϚϝϦжЮϜ Ϥϼϝ̮̮Іϒ ϝвЪ ̪ ϣϠϼϦЮϜ Им5   дтϠ ( %

  ϝ̮̮Ўтϒ ϭϚϝϦжЮϜ ϤжтϠм ̪ ϝлтТ ϣтвϝжЮϜ ϤϝϦϝϠжЮϜ сТ ϝкϾтЪϼϦм ИϜϼϾϦ̮̮ЂъϜ ϢϼϦТм ϣЯтЧϪЮϜ ϼ̮̮ЊϝжЛЮϜ дв ϣϠϼϦЮϜ омϦϲв

Ϧϲв атЦ сТ ϣϠϼϦЮϜ пЮϖ Рϝ̮̮ ЎвЮϜм аϸ϶Ϧ̮̮ ЂвЮϜ ϸϝв̮̮ ЂЮϜ ИмжЮ рмжЛв ϼтϪϓϦ ϸмϮм ) ϣϪмЯвЮϜ ϣЯтЧϪЮϜ ϼ̮̮ ЊϝжЛЮϜ дв иϜм

Pb    ̪Ni    ̪238U    ̪232Th   ϣ̮тϦϝ̮У̮̮ ̮̮̮ЂмУЮϜм ϣ̮тжтϮмϼϦжЮϜ Ϣϸ̮в̮̮ ̮̮̮ЂцϜ омϦϲв дтϠ ϣ̮тмжЛв ФмϼТ Ϥϸ̮Ϯм Ϻϖ (

 ) ϣЯтЧϪЮϜ ϣϪмЯвЮϜ ϼ Њ̮ϝжЛЮϜ дв Ϣϸв Ђ̮цϜ омϦϲв ϞтϦϼϦ дЪвт ϣвϝК Ϣϼм Њ̮Ϡм ̪ ϼ Њ̮ϝжЛЮϜ ШЯϦ дв ϣт Ђ̮ϝϦмϠЮϜмPb  ̪

Ni  ) сЮϝϦЮϜ мϲжЮϜ пЯК (MAP >NPK  >DAP  >TSP  (*   ) ϣЛ̮̮ІвЮϜ ϼ̮̮ЊϝжЛЮϜ двм238U    ̪232Th  (

ЮϜ пЯК  ) сЮϝ Ϧ̮ЮϜ мϲж NPK > MAP   > DAP >TSP    дв ϣ Л̮̮̮ ̮̮̮ЂϜм ϣ К̮мвϮвЮ Ь т̮ЯϲϦЮϜ ϼϝ Ϡ̮Ϧ϶Ϝ дтϠм ̪ (

  рмϦϲϦ сϦϝУ̮ЂмУЮϜ ϼ϶̮ЊЮϜм оϼП̮ЊЮϜ ϼ̮ЊϝжЛЮϜ ϤϝтϺПвм ϤϝУ̮ЂмУЮϜ Ϣϸв̮ЂϜ ЌЛϠ дϖ ϣϮϦжвЮϜ ϣтКϝж̮ЊЮϜ Ϣϸв̮ЂцϜ

цϜ Йв ϣжϼϝЧв амтϼмϪЮϜм амтжϜϼмтЮϜ м Јϝ̮ЊϼЮϜм ϵтжϼϾЮϜм амтвϸϝЪЮϜ дв ϣЛУϦϼв ϤϝтмϦ̮Ђв пЯК ϣтϸϝв̮ЂЮϜ ИϜмж

. ϣтЂϠϮЮϜм ϣтЂϝϦмϠЮϜм ϣтжтϮмϼϦжЮϜ ϢϸвЂцϝЪ оϼ϶цϜ 

 

  Abstract 

   The direct method has been used in assessing the environmental impact 
of successive chemical fertilization on the accumulation of some heavy 
and radioactive elements in the soil and plants growing in Abu Ghraib 
District , as the researcher collected several samples of chemical fertilizers 
commonly used in Iraq and soil samples with different chemical and 
physical properties , as well On the growing plants the tomato plant was a 
model during different time periods of cultivation , as the results of 
statistical analyzes showed the presence of highly significant differences 
between the rates of accumulation of heavy elements with different periods 
of cultivation and soil type , as the results indicated There is a strong 
correlation relationship at the level of significance ( 5% ) between the soil 
content of heavy elements and the culture period and their concentration 
in the growing plants in them , and the results also showed a significant 
effect of the type of fertilizer used and added to the soil in the values of its 
content of polluted heavy elements ( Pb , Ni , U238 , Th232 ) where significant 
differences were found between the nitrogenous phosphatic and 
potassium fertilizers content of these elements and in general the fertilizer 
content of heavy pollutant elements ( Pb , Ni ) can be arranged as follows     
( MAP < NPK < DAP < TSP) and from the radioactive elements ( U238 , Th232 
) as follows ( NPK < MAP < DAP < TSP ) and between test analysis For a 
wide range of industrial fertilizers produced some phosphate fertilizers 
micronutrient nutrients and phosphate rock contain high levels of 
cadmium , arsenic , lead , uranium and thorium compared to other fertilizer 
types such as nitrogen fertilizers , potassium and gypsum . 
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  . ƕǄ˕ƾ˶ǁä 

  ˥ǆ ǉ˗ǀƽƙ Ɠ˸Ƶ ƗɁ̇ ˯ǃå ˞ɂ˦ƶƙ ǏǄƵ Ɇ˸ƶƙ Ɠǌǈá îã èƓ ˹ǃå ƗȻ˘ƺ˯ǃ ˗˻ƞ ï˗˶ǆ Ɨ ƑƓ ˸ ḧǃå ç˗˸ƪǕå ˗ƶƙ

 ú̇ ƶȻ å˘ǃ Ǌ˯Ǆƹ çíƓɂð Ɇƞå ˥ǆ èƓ ˹ǃå ƗȻ˘ƺƙ ˤ ˢ˹ƙ ˥Ƶ ǚ˷Ƽ Ɠǌ˯Ɂ˦˶Ƥ Ɠǌ˻ǃã ˗˻ƶƙā Ɨ ǈ˗ƶǆ ˙ƮƓ˹Ƶ

  Ǌǈå ǏǄƵ ǑƑƓ ˸ ḧǃå ˗˻˸˴˯ǃå  ) Ɠ ˹ǃå āá ƗɁ̇ ˯ǃå Ǐǃã úƓ˷ƙ Ǒ˯ǃå Ɨ ƑƓ ˸ ḧǃå èƓ Ḫ̇ ˸ǃå Ɇǂ  ƴǆ āá ƓƬï è

  Ɠǌ˯ǒ̆ƺƙ ú̠ǌƕ ɏ̇ǃå ßƓǆ(    )1  (    ˦Ǆ˳Ȼ Ǚ ƗƵåï˚ǃå ǑƼ ƓǌǃƓ˸ƶ˯ƪå ÿã Ǚã ˗Ƒå˦ ƽǃå ǉ˘ǋ ˥ǆ ˤƹ̇ ǃå ǏǄƵā Ü

 ˙ƮƓ˹ƶǃå ˥ǆ ˗ǒ˗ƶǃå ǏǄƵ ƓǌƑå˦ ˯ơå ýǚƤ ˥ǆ ˣǃîā èƓ ˹ǃåā ÿå˦ ˻˲ǃåā ÿƓ˴ǈǗå Ɨ˲Ʈ ǏǄƵ ˙˟Ɠ˳˸ǃå ˥ǆ

  ĄƓ́ˮ˟ Ɨƶ˵ ǃ˸å èå̠ɂ˦˹ǃå Ü Ɇɜ˹ǃå Ü óƓƮ̇ǃå ) Ɇ˰ǆ ƗǄ˻ǀ˰ǃå}   ˦ ˻ǃå  þ˦ɂï˦˰ǃå Ü þ˦˻ǈåï{    èƋ˵ǈ Ǒ˯ǃå (

  ÿƓ˴ǈǗå Ɨ˲Ʈ ǏǄƵ ƗǄ˸˯˲ǆ çïƓư èå̇ ˻ƛƋƙ Ǐǃã ɏí˓ǒ Ɠ˸ǆ èƓ ˹ǃåā ƗɁ̇ ˯ǃå ǑƼ ǑƙƓƽƪ˦ƽǃå ˙˳˶ǃå ˥ǆ

  þ˗Ƶā Ɠǌ˯˻ƙƓ ƛ ˦ǋ Ɨ˭˻ˮǃå ǑƼ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå çï˦ˠƤ ǑƼ ˗ɂ̊ ǒ Ɠ˸ǆā Ü Ɨ Ƒå˘ƺǃå ƗǄ˴Ǆ˴ǃå ýǚƤ ˥ǆ

Ɨ ʹ ˮˠǃå èƓ Ǆ˸ƶǃåā Ɠɂ̇ ˯ɜ ǃå Ɨˠƪå˦ ƕ ƓǌǄǄ˲ƙ Ɨ ǈƓɜǆá    ˥ǆ ˥ɜ˸˯ƙ ̠ǀƼ Ɠǌ˯˻ƙ˦ˮƛ ˥Ƶ Ąǚ˷ Ƽ Ü Ɏ̇ƤǕå

  ˤǂå̇ ˯ǃå ǏǄƵ Ɠǌ˷ƶȺ Ɨ ǄƕƓƿ Ǐǃã í˦ƶȻ Ɠǌ˻Ƽ Ɠǆ ˙ˠƤå Ɇƶǃā Ɠǋ˓ ˵ǈ ƴƿå˦ ǆ ˥Ƶ ç˗˻ƶȺ èƓƼƓ˴˸ǃ ïƓ˵˯ǈǙå

  ƗɁ̇ ˯ǃå ǑƼ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ÿã Ǐǃå ƗƼƓưǗƓȺ Ü Ɨ ǈå˦ ˻˲ǃåā Ɨ ƙƓ ˹ǃå Ɨ ˲ǃå èƓ˹ƑƓḧǃå ßƓ˷Ƶåā Ɨ˱˴ǈá ǑƼ

  þå˗˳˯ƪå ïå̇ ḧƙā ƗǃƓ˟å ƴǆ ˙ƛƋ˯ƙ  ƗƼƓưã ÿã îã Ü ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ˤǂå̇ ˯ǃ ï˗˶˸Ḫ Ɨ ƑƓ ˸ ḧǃå ç˗˸ƪǕå

  ˙ƮƓ˹ƶǃå ˣǄƙ ƴ˸˱ƙā ˤǂå̇ ƙ Ǐǃã èíá ˔Ƒå˦ ˵Ḫ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ǏǄƵ ƗɂāƓ˲ǃå ƗɂïƓ˱˯ǃå Ɨ ƑƓ ˸ ḧǃå ç˗˸ƪǕå

 ˚˻ǂå̇ ˯ǃå íā˗ơ ÿã ˗ƞā ˗ƿā Ü èƓ ˹ǃåā ƗɁ̇ ˯ǃå ǑƼ ( þā˙ḧǃå Ü óƓƮ̇ ǃå Ü ƣ ǈï˚ǃå Ü Ɇɜ ˹ǃå ) Ɇ˰ǆ

˹ƶǄǃ ƗǆƓ˴ǃå  ) Ǒǋ Ɨ ʸåï˚ǃå æ̇ ˯ǃå ǑƼ ƗǄ˻ǀ˰ǃå ˙ƮƓ100    Ü200    ˤƺḪ / ˤƺǄǆ (-1    ) ˙ƮƓ˹ƶǄǃNi    Ü

Pb    ) Ɨ ƙƓ ˹ǃå Ɇ˻ƮƓ˲˸ǃå ǑƼ Ɨơ˦˸˴˸ǃå ˚˻ǂå̇ ˯ǃå ˕ƺǄƕ Ɠ˸˹˻ƕ Ü Ǒǃå˦ ˯ǃå ǏǄƵ (0.5  ù0.05    Ü10    ù

0.5    ˤƺǂ/ ˤƺǄǆ (-  1    ) ˙ƮƓ˹ƶǄǃNi    ÜPb   ˙ƮƓ˹ƶǄǃ Ɠǌƕ ë˦ ˸˴˸ǃå íā˗˲ǃå Ɠǆá Ü Ǒǃå˦ ˯ǃå ǏǄƵ (

  Ɨƶ˵˸ǃå  ) ƗɁ̇ ˯ǃå ǑƼ238U    Ü232Th    ) (0.05    ù0.01    Ü0.05    ù0.007  (1-Bq/Kg     Ǒǃå˦ ˯ǃå ǏǄƵ

. ǑƙƓƽƪ˦ƽǃå ̇˳ ǃ˶å ɆƮá ǏǄƵ ĄåíƓ˸˯Ƶå ç̠˸ƪǕå ˥ǆ þ˦ɂï˦˰ǃåā þ˦˻ǈåï˦˻ǃå ̊˻Ḫ̇ƙ ɄǄ˯˳ɂā Ü 
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˔˰ ǁä ƕǂɚ˳Ǆ  :   èƓƙƓ ˹ǃåā ƗɁ̇ ˯ǃå ǑƼ Ɨƶ˵˸ǃåā ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ˞ƶȺ ˤǂå̇ ƙ ý˦ơ ˖˲ ǃå ƗǄɜ˵ǆ ï˦˲˸˯ƙ

  ) Ɨˠɂ̇ ˳ǃå ǑƼ Ơư˦ǆ Ɠ˸Ḫā ˔ɂ̇ ƹ ˦ƕá ßƓ˷ƿ ǑƼ Ɨ ǆƓ˹ǃå1   ˔ƿƓƶ˯˸ǃå ǑƑƓ ˸ ḧǃå ˗˻˸˴˯Ǆǃ Ɨ˱ ˯ǈ ˣǃîā (

 ù: ˦ǋā ýå˓ ƪ ɆɜƬ ǏǄƵ Ɨƪåï˗ǃå ƗǄɜ˵ǆ ƗƹƓ Ʈ ˥ɜ˸Ȼ ˣǃî ǏǄƵ ßƓ˹Ɂā Ü 

  )ƓƙƓ ˹ǃåā ƗɁ̇ ˯ǃå ǑǈƓƶƙ Ɇǋ ˗˻˸˴˯ǃå Ɨ˱ ˯ǈ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ˤǂå̇ ƙ ˥ǆ ˔ɂ̇ ƹ ˦ƕá ßƓ˷ƿ ǑƼ Ɨ ǆƓ˹ǃå è

 ̝ ƿƓƶ˯˸ǃå ǑƑƓ ˸ ḧǃå . (  

 ) ƕ˞ɀ˗Ƣ1  . ìä˕Ƹȸ ƕˠƺƑ˰Ǆ Ǐƺ ƕɀîäìǕä çä˕Ɵˤǂǁ ƕ ˲˷ǁƑȸ ˒ɀ˗Ʒ ˤƓà ÞƑ˵ƽ ƲƽˤǄ ˣ˹ˬƗ ( 

 

  Ü ƗơƓ˴˸Ǆǃ ƗǆƓƶǃå Ɨ˭˻ǌǃå Ü Ɨ ƑƓ˸ǃå íïå˦˸ǃå çïåðā ǏǄƵ íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå ù: ï˗˶˸ǃå  ƗɂïåíǗå íå˗ƺȺ ƗˢƼƓ˲ǆ Ɨˠɂ̇ Ƥ

 ñƓ ʿ˸Ⱥ1  /500000  Ü2017  . 

˔˰ ǁä ƕ Ʈ˗ƺ  :    æ˦Ǆˠ˸ǃå Ɇ˲ǃå Ǐǃã ý˦Ʈ˦Ǆǃ ˖ơƓ ǃå Ɠǌˮƞ˦˸Ⱥ Ǌ˱˯ǒ ˖˲ ǃå ƗǄɜ˵˸ǃ Ɨ Ƒ˗ˮǆ ý˦Ǆơ Ǒǋā

  ù: Ǒǋā Ɨ ƪƓƪá Ɨ ư̇ ƽȺ Ɨƪåï˗ǃå Ɨ ư̇ Ƽ Ɇ˰˸˯ƙ ÿá ˥ɜ˸Ȼ å˘ǃ 

  )å ˤǂå̇ ƙ ˥ǆ ˔ɂ̇ ƹ ˦ƕá ßƓ˷ƿ ǑƼ Ɨ ǆƓ˹ǃå èƓƙƓ ˹ǃåā ƗɁ̇ ˯ǃå ǑǈƓƶƙ  þå˗˳˯ƪǚǃ Ɨ˱ ˯ǈ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃ

Ɨ ƑƓ ˸ ḧǃå ç˗˸ƪǖǃ ˔ƿƓƶ˯˸ǃå ā Ʉ˰ɜ˸ǃå   . ( 
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Ǐ˫˹ˬǁä ˗ƙǓä ýˤǊƻǄ  :    ˖˻ơ Ü ÿƓ˴ǈǗå ƓǌƪïƓ˸Ȼ Ǒ˯ǃå Ɨɂ˦˸˹˯ǃå Ɨˠ˵ǈǕå ïƓƛá Ǒ˭˻ˮǃå ˙ƛǕå Ɨƪåïí ýāƓ˹˯ƙ

  ĄƓɂïƓ˷ơ þá ĄƓ́ˮ˟ Ɋƪ˦ǃå xǃî ÿƓḪ ßå˦ƪ Ǒ˭˻ ǃˮå Ɋƪ˦ǃå ǏǄƵ ƗˮǄ˴ǃå èå̇˻ƛƋ˯ǃå ˥ǆ Ɇ˻Ǆǀ˯ǃå Ǐǃã ú̠ǌƙ

îã Ü Ɨ ˮǄ˴ǃå ïƓƛǓå ˞ɂ˦ƶƙ ǏǄƵ Ɇ˸ƶǃåā ïƓƛǓå ǉ˘ǋ Ɇ˻Ǆǀƙā ˔˹˱˯ǃ ɆƑƓƪāā ɖƑå̇ ˟ íƓ˱ȻƎȺ ˣǃîā Ü 

  ƠǄˠ˶ǆ Ɨ ǈƓ˴ǈǗå Ɨˠ˵ǈǕå ɆƶƽȺ Ɨ˱ƙƓ˹ǃåā Ǒ˭˻ˮǃå Ɋƪ˦ǃå ǑƼ èå̇ ˻ƺ˯Ǆǃ Ɨ ˮ˴˸ǃå Ɇǆå˦ ƶǃå ǏǄƵ ɖǄˠȻ

  ) ˙ƛǕåeffect   ƠǄˠ˶ǆ Ɨ ƕƓ˱Ȼå āá Ɨ ˮǄƪ ˕ǈƓḪ ßå˦ ƪ Ɇǆå˦ ƶǃå ǉ˘ǋ ˥Ƶ Ɨ˱ƙƓ˹ǃå èå̇ ˻ƺ˯ǃå ǏǄƵā Ü (

  ) ˙˻ƛƋ˯ǃåImpact    ƝƑƓ˯ǈ ǏǄƵ ̇ưƓ˲ǃå ̞ƿ˦ǃå ǑƼ Ǒ˭˻ ǃˮå ̇ƛǕå ƠǄɣ˶ ǆ ý̠ǒ ĄƓǆ˦˸Ƶā Ü (  èå̇ ˻ƺ˯ǃå

  ɊǀƼ çïƓ˷ǃåā Ɨ ˮǄ˴ǃå  )2 ( . 

 Ǐ˫˹ˬǁä ˗ƙǓä ˢ ˹ƾƗ ˁɀîƑƴƗ  :   è̇ ǌˡ å˘ǃ Ü Ɨ ʸƓ˸˯ƞǙåā ƗȻíƓ˶˯ƿǙå Ɨˠ˵ǈǕåā ƴɂïƓ˵˸ǃå ÷˦ ˹˯ǃ å̇ ˢǈ

  ù: ˃ɂïƓƶ˯ǃå ˣǄƙ ˤǋǕ Ơ ư˦ƙ ǑƙƋȻ Ɠ˸ ʼ ā Ǒ˭˻ˮǃå ˙ƛǕå ˤ ˻ǀ˯ǃ ˃ɂïƓƶƙ ç˗Ƶ 

  ) ˁɀ˗ƴƗLarry Canter     ø: Ǐ˫˹ˬǁä ˗ƙǓä ˢ ˹ƾ˭ǁ (å ˤ ˻ǀƙ ˦ǋ  ƴɂïƓ˵˸ǃå ˥ǆ Ɠǌƛā˗ơ Ɇ˸˯˲˸ǃå èå̇ ˻ƛƋ˯ǃ

  Ɨ ʸƓ˸˯ƞǙåā Ɨ ʹ ˮˠǃå èƓǈ˦ɜ˸ǃå Ǐǃã ƗɁ˦˴˹˸ǃå Ɨ ʹɂ̇ ˵˯ǃå èåßå̇ ƞǗåā Ɲǆå̇ ˮǃåā Ɋˠ˳ǃåā Ɨơ̇ ˯ǀ˸ǃå

 Ɨ Ǆḧǃå Ɨ˭˻ˮǄǃ Ɨ ƑƓ ˸ ḧǃåā Ɨɂ˦˻˲ǃåā Ɨ ʼƓǀ˰ǃåā ƗȻíƓ˶˯ƿǙåā )3 (  .   

  ƕ ɚɀ˗ǄǓä ƕ˫˹ˬǁä ƕȹƑ˶Ɵ ƕǁƑḨĀ ˁɀ˗ƴƗ1993    ø:Ǐ˫˹ˬǁä ˗ƙǓä ˢ ˹ƾ˭ǁ  í˗ƶ˯ǆā Ɲ˯˹ǆā Ǒ˱ǌ˹ǆ ˤ ˻ǀƙ ˦ǋ

  Ɨɂ˦˻˲ǃåā Ɨ ʹ ˮˠǃå èƓƽ˶ǃå ǏǄƵ Ɨ ʿ ˮˠ˯ǃå ǊǄƑå˗Ɂā ë̇ ˯ǀǆ ɉƓ˵˹ǃ ƗǄ˸˯˲ǆ èå̇ ˻ƛƋ˯ǃ èƓƮƓ˶˯ƤǙå

 ǉí˗˲ǆ Ɨ ʼå̇ ƺƞ Ɨǀˠ˹˸ǃā Ɨ ʼƓǀ˰ǃåā ƗȻíƓ˶˯ƿǙåā Ɨ ʸƓ˸˯ƞǙåā )4 (  . 

  ƕ ˶ǉàǏ˫˹ˬǁä ˗ƙǓä ˢ ˹ƾƗ ƕ ǂ˶Ƴ ùä˕ǉàĀ .   

      ú˦ƿ˦ǃå ɏïā̇˷ ǃå ˥ǆ ˥ḧǃ Ü ƗˮǄƪ āá ƗƕƓ˱Ȼå ÿ˦ḧƙ ̠ƿ Ɨ˭ƕ˻ ĄåïƓƛá ɉƓ˵ǈ āá ÷ā̇˵ ǆ ɏǕ ÿá

  ïƓƛǓå ˤ ˻ǀ˯ƕ ˣǃîā Ü Ɠǋïå̇ ˸˯ƪåā ƓǋïƓƛá ˥ǆ ˗˲Ǆǃ èƓ ˮǄ˴ǃå ˤ˱ơā Ü Ɠǌ˯˻ˠƺ˯ǃ èƓ ƕƓ˱ȻǙå ˣǄƙ ˤ˱ơ ǏǄƵ

 íƓƶȺá ˥ǆ Ɨ Ǆ˸ƶǃå ǉ˘ǋ ǊǄ˸˵ƙ Ɠ˸ǃ Ɨ ˭˻ˮǃå  Ɠǌ˸ǋá Ɨ ˭˻ƕ )5 (  . 
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1    Ɨ˭˻ˮǃå āá ÷ā˙˵˸ǃå Ɨ˭˻ƕ ǑƼ Ɨƶƿ˦˯˸ǃå ïå̇ ưǗåā ˗Ƒå˦ ƽǃå ǏǄƵ ú̇ ƶ˯ǃƓȺ ˣǃîā Ǒ˭˻ˮǃå ÿƓǆǕå ˤ˱ơ ù

  . Ɨˠ ˲˸ǃå 

2    Ǌƙǚ˷Ƽā ǊƙƓƞ̇ ˳ǆ æƓƶ ˯ƪå ǏǄƵ Ɠǌƙï˗ǀǆā ÷ā˙˵˸ǃå ǑƼ Ɨ ˭˻ˮǃå ˙ƮƓ˹ƶǄǃ Ɇ˸˲˯ǃå ƗƿƓ˟ ƗƼ̇ ƶǆ ù

˵˸ǃå Ɨ˭˻ƕ ǑƼ Ɨ˭˻ˮǃå ̇ƮƓ˹ƶǃå ï˦ǋ̠ƙ ÿāí Ɨǃ˦Ǆ˻˲Ǆǃ . ÷ā˙ 

3   . Ɠǌ˻ǄƵ ý˦˶˲ǃå Ɨ ǈƓɜǆɀā Ɠǌ˯ƽǄḪā ÷ā˙˵˸ǃå ƓǌˮǄˠ˯ǒ Ǒ˯ǃå èƓƿƓˠǃåā íïå˦ ˸ǃå ˗ǒ˗˲ƙ ù 

4   ó̇ ˲ǃå ƴǆ ǑƵƓ˸˯ƞǙåā ɏíƓ˶˯ƿǙå ï˦ˠ˯ǃå Ɨɂïå̇ ˸˯ƪå ǑƼ ÷ā˙˵˸Ǆǃ Ɨ ƕƓ˱ȻǙå ïƓƛǓå Ɨ˸ǋƓ˴ǆ Ɏ˗ǆ ù

  . Ǒ˭˻ ǃˮå ÿðå˦˯ǃå Ɍƽơ ǏǄƵ 

 Ǔä s ƾ˹Ɨ ƕǂ˶ƴǁ ùä̞ǉǓä xǄ ̞ǐ̞ƴǁä ûƑ˷ǉ þà ǍǂƳ ăǘ˵ ƺ ƑǊ˶ǉà Ǐ˫˹ˬǁä ˗ƙ )6 (   ø: 

1    ˤ ʿǃåā Ɨ ƪƓƪǕå èƓƞƓ ˯ơǙå ˙ƛƋƙ þ˗Ƶā Ü Ɠǌˮǈå˦ ƞ ɄǄ˯˳˸Ⱥ Ɨ˸Ƒǚ˸ǃå çƓ ˲ǃå Ɨ ʸ˦ǈ ÿƓ˸ư ù

 . Ɨɂ̇ ɂ˦ˠ˯ǃå èƓ˟Ɠ˵˹ǃå Ɨ˱ ˯ǈ ǑˮǄƪ Ɇɜ˵Ⱥ ˥˻˹˟å˦ ˸Ǆǃ Ɨ ˳ɂïƓ˯ǃåā Ɨ ʼƓǀ˰ǃåā Ɨ ʸƓ˸˯ƞǙå 

2   èå̇ ƛ˓˸ǃå ˥ǆ Ɠǌ˴ƽǈ ˝ Ǆ˳ƙ ǏǄƵ Ɨƶ ˮˠǃå çï˗ƿ ÿƓ˸˷Ⱥ ˣǃîā Ü Ɨ ʹ ˮˠǃå èƓ Ǆ˸ƶǃå ǏǄƵ ƗˢƼƓ˲˸ǃå ù

  . Ɠǌ˻Ƽ Ɨ ˮǄ˴ǃå 

3   . Ɨ́ ˮɣǃå ïíƓ˶ Ǆ˸ǃ þå̠˴˯ ǃ˸å þå̠˳ ƪ˯Ǚåā ƗǃƓ˸˱ǃå Ɨƶˮ ǃɣåā ɏ˦˻˲ǃå ÷˦˹ ǃ˯å ǏǄƵ ɋƓƽ˲ǃå ù 

4  å ïå̇ ưǗå ƴ˹ǆā Ü Ɨ˸Ƒå˗ǃå ˙˻ƹ Ɨ ˭˻ˮǃå ïå̇ ưǗå ˞ ʽ˳ƙ ǏǄƵ Ɇ˸ƶǃå ù  ˥Ƶ Ɨ˸ƞƓ˹ǃå Ɨ˸Ƒå˗ǃå Ɨ ˭˻ˮǃ

. Ɨˠ˵ǈǕå ˣǄƙ 

Ǐ˫˹ˬǁä ˗ƙǓä ˢ ˹ƾƗ ƕ ǂ˶Ƴ ˖˹ƻ˷Ɨ ɄƟä̠ Ǆ   . 

      ̇˴ ǃ˱å Ɇɜ˵ƙ ǑǌƼ ɏ˦˸˹˯ǃå Ǒ˭˻ ǃˮå Ɋɣ ˳˯ǃå ƗǄ˸Ƶ ˥ǆ ĄƓƪƓƪá Ąåß̊ƞ Ǒ˭˻ ǃˮå ̇ƛǕå ʕǀ˻ƙ ƗǄ˸Ƶ ̠ƶƙ

ƙ ʕ˯ǒ Ɠǌ˱ƑƓ˯ǈ ǏǄƵ ĄåßƓ˹ƕ ā Ü ɏ˦˸˹˯ǃå Ɋɣ ˳˯ǃåā Ǒ˭˻ ǃˮå Ɋɣ ˳˯ǃå Ǒ˯˻Ǆ˸Ƶ ˥˻ƕ ɊɁ̇ǒ ɏ̆ǃå åîã Ɠ˸ ʼ ˙ɂ̇ ǀ

  ïƓ˟ã ˥˸ư ǉ̆˻ƽ˹˯ǃ Ɇˮ˴ ǃå Ɇ˷ Ƽá ̠ǒ̠˲ƙ ʕƛ ˥ǆā Ǚ þá Ɨ˭˻ˮǃå ̇˻ǒƓƶ˸ǃåā ɉā̇˵ Ǆǃ ĄƓ̓˦˯˴ǆ ÷ā̇˵ ǃ˸å ÿƓǂ

  ) ˤƿï Ɇɜ˵ǃå ǑƼ Ơư˦ǆ Ɠ˸Ḫ Ɨ ƙǓå Ɇơå̇ ˸ǃå ˘˻ƽ˹˯ǃå Ɨ Ǆ˸Ƶ ˥˸˷˯ƙā Ü Ɨǆå˗˯˴˸ǃå Ɨ ˭˻ˮǃå Ɨ ˸˹˯ǃå1   ù:( 
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 ) Ʉɚƪ1  . Ǐ˫˹ˬǁä ˗ƙǓä ˢ ˹ƾƗ ɄƟä̠ Ǆ ( 

 
 ǍǂƳ ìƑ˶˭ƳǗƑȸ ˔ƟƑ ǁä ìä˕Ƴà ˣǄ ø: î˕˴˶ǁä 

United Nations Environment Program (UNEP), Environmental Impact Assessment Training 
Resource Manual , Barry Sadler and Mary Mc cabe Second edition , UK , 2000 .P.24 . 

Ǐǂ˶ƴǁä Þ̆ ˯ǁä ø:   

  Ü Ɨƪåï˗ǃå Ɨǀˠ˹ǆ ˥ǆ Ɨ ƪƓƪǕå Ɨ ƑƓ ˸ ḧǃå ˝ƑƓ˶˳ǃå ˞ƶɁā Ɨ˱˴˹ǃå ƗƽǄ˯˳ǆ æ̇ ˯ǃ êîƓ˸ǈ ïƓ ˯Ƥå ˤƙ

  ) Ǒ˲ˠ˴ǃå ɖƼǕå ˥ǆ ĄƓƑƓ˸Ḫ ç̠˸˴˸ǃå æ̇ ǃ˯å ˥ǆ èƓ˹˻ƶǃå ̞ƶ˸ƞ îã0    ù30   èå̇ ˯Ƽ ýǚƤā ˤƪ (

  ) ÷åï˚˯ƪǙå5  Ü10   Ü20    Ɇ˻ƮƓ˲˸ǃå éƓ˲Ⱥá Ɇǀơ ) ÿƓḪ Ɨ˹˻ƶǃå ƴƿ˦ǆ ˔ɂ̇ ƹ ˦ƕá ßƓ˷ƿ ˥ǆ Ɨ˹ƪ (

  ) Ɨˠɂ̇ ˳ǃå ǑƼ Ơư˦ǆ Ɠ˸Ḫ ( Ɨ ʸåï˚ǃå é˦˲ ǃå ˚Ḫ̇ ǆ / Ɨ Ǆǀ˲ǃå2    æ̇ ˯ǃå ˥ǆ Ɨ˹˻ƶǃå ˣǄƙ ˕ƽƽƞ îã Ü (
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  ) Ɇ˳˹˸Ⱥ ̞ǄɁ̇ƹā ĄƓƑå˦ǋ2    ˤˢƶǆ èï˗ƿ ˗ƿā Ɠǌǆå˗˳˯ƪå ˥˻˲ǃ Ɨ ɜ ˯ƪǚƕ Ǒǈåāå ǑƼ ˕˭ˮƵā ˤǄǆ (

 ) ýā˗˱ǃå ǑƼ ßƓƞ Ɠǆ ˔˴ơ ƗɁ̇ ˯ǃå ˣǄ˯ǃ Ɨ ƑƓ ˸ ḧǃåā Ɨ ƑƓɂ̊ ˻ƽǃå ˝ƑƓ˶˳ǃå1   . ( 

ˢƽî ƕ˞ɀ˗Ƣ   )2  . ƕƨäî˕ǁä ƕƾ˞˷Ǆ ˣǄ çƑ˷˹ƴǁä ˖Ƣä ƲƽˤǄ ˣ˹ˬƗ ( 

 
  ù: ǏǄƵ íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå ù: ï˗˶˸ǃå 

1  ñƓ ʿ˸Ⱥ ƗɂïåíǗå íå˗ƺȺ ƗˢƼƓ˲ǆ Ɨˠɂ̇ Ƥ ÜƗơƓ˴˸Ǆǃ ƗǆƓƶǃå Ɨ˭˻ǌǃå ÜƗ ƑƓ˸ǃå íïå˦˸ǃå çïåð˦ù1 /500000 Ü2017   . 

2- ) ðƓǌƞ þå˗˳˯ƪåā ˖ơƓ Ǆǃ Ɨ ǈå˗˻˸ǃå Ɨƪåï˗ǃåGarmin 60CSx GPSmap˲˯ǃ ( . èƓ˹˻ƶǃå ƴƿå˦ǆ ˗ǒ˗ 

 

 ) üĀ˕Ɯ1  ) ýƑƴǂǁ ƕƨäî˕ǁä ƕƾ˞˷Ǆ ƕȿ̠ ˭ǁ ƕ ƏƑɀ˘˹ƻǁäĀ ƕ ƏƑ ˶ ḥǁä ˛ƏƑ˴˱ǁä ˜ƴȸ (2017  ø2018 . ( 

ƕ˯˲˷ǁä 
çƑ˶ ˲˯ǁä ˢ˯Ɵ ƲɀïˤƗ  ƕ ǁìƑ ˭ǁä ƕƴ˲ǁä

 ƕ ǆˤǐǗäCEC   
 ˢƸḨ / üˤ˶˭˷ƨ -1 

 ƕȿ̠ ˭ǁä ƕȿˤ˝î
  ˘ǉƑ˯ǁä ÞƑ˶ǂǁ
% 

3CaCO 
  æ̠ ˭ƺ
  öäî˘˭ƨǗä 
 ( ƕ˷ƨ )  x ˹˝  ǈ ˯ɀ˘Ǆ üƑǄî 

ƕ ˷˹˝ 
49Û3 37Û0 13Û6 21Û7 11Û1 221Û2 5 
51Û7 39Û9 13Û5 23.4 12Û3 229Û8 10 
51Û1 35Û7 14Û8 24Û6 13Û9 239Û0 20 

. Ɨ ʸåï˚ǃå é˦˲ ǃå ˚Ḫ̇ ǆ èå̇ ˮ˯˳ǆ ǑƼ ˕ɂ̇ ƞá Ǒ˯ǃå Ɇ˻ǃƓ˲˯ǃå ƝƑƓ˯ǈ ǏǄƵ ù: íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå Ɇ˸Ƶ ˥ǆ  
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  èƓƽƪ˦Ƽ ˙Ɂ˦˴ǃå íƓ˸ƪ ) Ɠǌ˹ǆā ƗɁ̇ ˯ǃå ˗˻˸˴ƙ ǑƼ Ɨǆ˗˳˯˴˸ǃå ç˗˸ƪǕå Ɇ˻Ǆ˲ƙ ˤƙ ˤƛ ˥ǆāTSP    íƓ˸ƪ Ü

  ɏíƓơǙå þ˦˻ǈ˦ǆǕå èƓƽƪ˦ƼMAP    ǑƑƓ˹˰ǃå þ˦˻ǈ˦ǆǙå èƓƽƪ˦Ƽ íƓ˸ƪ Ü DAP  Ɨ Ḫ̇ ˸ǃå ç˗˸ƪǕå ÜNPK  

  ) ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ˥ǆ Ɠǋå˦ ˯˲ǆ ˙ǒ˗ǀƙ Ɇƞå ˥ǆ ˣǃîā (Ni    Ü Ɇɜ ˹ǃåPb    ðƓǌƞ þå˗˳˯ƪƓȺ ( óƓƮ̇ ǃå

 ) ýā̠˱ ǃå ǑƼ Ơư˦ǆ Ɠ˸Ḫ ɏï̆ǃå óƓ˶ ǆ˯Ǚå2  ) Ɇɜ˵ǃåā (2  . ( 

  ) üĀ˕Ɯ2 . ƕǂ˹ƾˮǁä ̠ƬƑ˷ƴǁä xǄ ƕƏƑ˶ḥǁä æ̞˶ƨǓä Ɍʕ˭˰Ǆ ( 

 æ˕˶ƨǓä 
 ƕǂ˹ƾˮǁä ˗ƬƑ˷ƴǁä ƕƴ˳˶ǁä ˗ƬƑ˷ƴǁä 

Pb  òƑƬ˗ǁä Ni Ʉɚ ˷ǁä 238U 232Th  
 ˢƸḨ / ˢƸǂǄ -1 1- Bq / Kg 

MAP ɍìƑƟǗä ýˤ˹ǆˤǄǓä çƑƻƨˤƺ 4Û02 1Û86 74Û0 28Û4 
DAP ǏƏƑ˷ˮǁä ýˤ˹ǆˤǄǗä çƑƻƨˤƺ 6Û70 3Û71 88Û6 34Û3 
NPK  ƕ Ḩ˗˶ǁä æ˕˶ƨǓä 5Û51 2Û30 16Û1 5Û0 
TSP  çƑƻƨˤƺ ˗ȿˤ˲ǁä ìƑ˶ƨ 7Û79 10Û05 221 97Û7 
 Ɇ˸Ƶ ˥ǆ. Ɨ ʸåï˚ǃå é˦˲ ǃå ˚Ḫ̇ ǆ èå̇ ˮ˯˳ǆ ǑƼ ˕ɂ̇ ƞá Ǒ˯ǃå Ɇ˻ǃƓ˲˯ǃå ƝƑƓ˯ǈ ǏǄƵ ù: íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå   

 
  ) ˤƪ˦˸Ǆǃ ˤ˟Ɠ˸ˠǃå ý˦˶˲ǆ ˥ǆ èƓ˹˻Ƶ è˘Ƥá ˗ǀƼ èƓ ˹ǃå êîƓ˸ǈ Ǐǃã Ɨ ˴˹ǃƓȺ Ɠǆá2017    ù2018    (

  ) ˙ƮƓ˹ƶǃå ˚˻Ḫ̇ ƙ ï˗ƿ ˗ƿāPb    ÜNi    éǚƛ ˥ǆ Ɲɂ̊ ǆ þå˗˳˯ƪƓȺ Ɨ ˟̇ ǃå ç˗˴ǂǕƓȺ ïƓ˸˰Ǆǃ ǑǄḧǃå (

  ) Ǒǋ ˞ǆå˦ ơ4SO2H    Ü4HCIO    Ü3HNO    ) ˔˴˹Ɂā (1    :4    :10   ˚˻Ḫ̇ ƙ ï˗ƿ ˗ƿā Ü (

  þ˦˻ǈåï˦˻ǃå238U    þ˦ɂï˦˰ǃåā232Th    ǏǄƵ ý˦˶˲ ǃå ʕƙ ̠ƿā Ü  ƓǆƓḪ ˃ ā˟ ɏ̇ǆ˯āï˦Ǆƽǃå Ɨ˹ǀƙ Ɨɣƪå˦ƕ

 ƑƓ˶ơã ƓǌǄ˻Ǆ˲ƙ ýǚƤ ˥ǆ èƓ ˹ǃåā ƗɁ̇ ˯ǃå èƓǈƓ ƕ  )      ˥ǒƓ˯ǃå Ɇ˻Ǆ˲ƙ Ɨ˹ǀƙ þå̠˳ ƪ˯ƓȺ ĄƓAnova   (

  ) Ɨɂ˦˹ƶǆ û̇Ƽ Ɇƿå ̋ Ƽ˲ Ɇ˸ƶ˯ƪåāLSD  (*    Ɋƪ˦˯˸ǃ ÷åï˚˯ƪǙå èå̇ ˯Ƽā æ̇ ˯ǃå ˥˻ƕ èƓƼǚ˯ƤǙå ˤ ˻ǀ˯ǃ

  Ɨɂ˦˹ƶǆ Ɏ˦˯˴ǆ ̠˹Ƶ èå̇Ƭ˓ ǃ˸å ƴ˸ƞ ̋ Ƽ˲ ʕƙ ̠ƿā Ɨƪåï̠ǃå ̠˻ƿ Ɨƶ˵ ǃ˸åā ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǃå Ɏ˦˯˲ǆ

)5  . (% 
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 ) ɆɜƬ2 ƪ˸Ǖå Ɏ˦˯˲ǆ ˥˻ ǒˮ ( . ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ˥ǆ Ɨ ƑƓ ˸ ḧǃå ç˗ 

 
 ) ýā˗˱ǃå ƝƑƓ˯ǈ ǏǄƵ ù: íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå Ɇ˸Ƶ ˥ǆ2  . (  

 

  ) ˥ǒƓ ˯ǃå Ɇ˻Ǆ˲ƙ ƝƑƓ˯ǈ èïƓƬá ˗ƿāAnova    (  ) ɏ˦ƶ˹ǆ û̇Ƽ Ɇƿå ̋ Ƽ˲āLSD   Ɏ˦˯˴ǆ ̠˹Ƶ (  )  5  

  %  (  ˥ǆ ǉå˦˲˯ ǆ ʕ ʾǑƼ ƗɁ̇˯ǃå Ǐǃã úƓ˷ ǃ˸åā þ̠˳ ˯˴˸ǃå íƓ˸˴ǃå ÷˦˹ǃ ɏ˦ƶ˹ǆ ̇˻ƛƋƙ í˦ƞā Ǐǃã  ˙ƮƓ˹ƶǃå

  ƗƪƓƙ˦ˮǃåā ƗƙƓƽƪ˦ƽǃåā Ɨ˹ƞ˻ā̇˯ ǃ˹å ç̠˸ƪǕå Ɏ˦˯˲ǆ ˥˻ƕ Ɨɂ˦˹ƶǆ ûā̇Ƽ è̠ƞā ̟ ơ˻ Ü Ɨƶ˵ ǃ˸å ƗǄ˻ǀ˰ǃå

 óƓƮ̇ ǃå ˙˶˹Ƶ ˥ǆ    )Pb  (  ǉ̊ ˻Ḫ̇ ƙ ƸǄƕ îã        )4Ü02    ù6Ü70     Ü5Ü51    ù7Ü79   ˤƺḪ / ˤƺǄǆ (
-1  ûå̇ƶǃå ǑƼ ĄƓǆå̠˳ ƪ˯å ̇˰ǂǕå ƗƑƓ˸ḧǃå ç̠˸ƪǖǃ Ǒǃå˦˯ǃå ǏǄƵ  ˱ǃå ǑƼ Ơư˦ǆ Ɠ˸Ḫ  ) ýā˗2  (   îã Ü

  Ɨ˸ ʾ ǏǄƵá ˕Ǆ˱ƪ˙˶˹ƶǃ    ) íƓ˸ƪ ǑƼ óƓƮ̇ ǃåTSP  (    ) Ɇ˱ƪ îã7Ü79    ˤƺḪ / ˤƺǄǆ (-1    Ɇƿåā

Ɨ˸ ʾ  Ǆ˱ƪ ̞  ǈƓḪ óƓƮ̇ ǃå ˙˶˹ƶǃ ̞  ) íƓ˸˴ǃå ˗˹ƵMAP   (    ) Ɇ˱ƪ îã4Ü02    ˤƺḪ / ˤƺǄǆ (-1    Ü

 ) Ɇɜ ˹ǃå ˙˶˹ƶǃ ˚˻Ḫ̇ ƙ ǏǄƵá ƸǄƕ ˥˻ơ ǑƼNi  ) íƓ˸ƪ ˥˸ư (TSP (   ) Ɇ˱ƪ îã10Ü05   ˤƺǄǆ (

/    ˤƺḪ -1  ) íƓ˸ƪ ǑƼ Ɇɜ ˹ǃå ˙˶˹ƶǃ ˚˻Ḫ̇ ƙ Ɇƿå ƸǄƕ ˥˻ơ ǑƼMAP     (  ) Ɇ˱ƪ îã1Ü86    / ˤƺǄǆ (

  ˤƺǂ-1  ) þ˦˻ǈåï˦˻ǃå ̇˶ Ƶ˹ Ɏ˦˯˲ǆ úǚ˯Ƥå Ǐǃã Ɨƪåï̠ǃå ƝƑƓ˯ǈ èïƓƬá xǃ̆Ḫ Ü238U    ç˗˸ƪǕå ǑƼ (

  ǏǄƵá ƸǄƕ ˖˻ơ ǉǚƵá ̊ ˻Ḫ̇ ƙ    ) íƓ˸ƪ ǑƼ ǊǃTSP    ) Ɇ˱ƪ îã (221  (1-Bq / Kg      Ɇƿå Ɇ˱ƪā

  ) íƓ˸ƪ ǑƼ Ǌǃ ˚˻Ḫ̇ ƙNPK    ) Ɇ˱ƪ îã (16Ü1  (1-Bq / Kg     þ˦ɂï˦˰ǃå ˙˶˹Ƶ Ǐǃã Ɨ ˴˹ǃƓȺ Ɠǆá Ü
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  )232Th  ) íƓ˸ƪ ǑƼ ˚˻Ḫ̇ ƙ ǏǄƵá Ɇ˱ƪ ˗ǀƼ (TSP    ) Ɇ˱ƪ îã (97Ü7  (1 -Bq / Kg     Ɇ˱ƪā

 ) íƓ˸ƪ ǑƼ Ǌǃ ˚˻Ḫ̇ ƙ ɆƿåNPK  ) Ɇ˱ƪ îã (5Ü0  (1-Bq / Kg   ā Ü  ˥ɜ˸Ȼ ƝƑƓ˯˹ǃå ǉ˘ǋ ýǚƤ ˥ǆ

  ) ǑǃƓ˯ǃå ˦˲ ǃ˹å ǏǄƵ ( Ɇɜ˹ǃå Ü óƓƮ̇ǃå ) ƗǄ˻ǀ˰ǃå Ɨƛ˦Ǆ˸ǃå ̇ƮƓ˹ƶǃå ˥ǆ ç̠˸ƪǙå Ɏ˦˯˲ǆ ̝ ƙ˻̇ƙ 

MAP >NPK    > DAP  >TSP    ç̠˸ƪǕå ̝ ƙ˻̇ƙ ˥ɜ˸  ̓Ɨƶ˵ ǃ˸å èå̠ɂ˦˹ǃå Ɏ˦˯˲˸ǃ Ɨ˴ ǃ˹ƓȺ Ɠǆá Ü (

 ) ǑǃƓ˯ǃå ˦˲˹ǃå ǏǄƵ NPK  > MAP   > DAP  >TSP    . ( 

  ) ýā˗˱ǃå Ɨˢơǚǆ ýǚƤ ˥ǆā3    ) Ɇɜ˵ǃåā (3   ƗɁ̇ ƙ ǑƼ óƓƮ̇ ǃå ˙˶˹Ƶ ˚˻Ḫ̇ ƙ Ɋƪ˦˯ǆ ÿã ˥˻ˮƙ (

 ) èå˦ ˹˴Ǆǃ Ɨ ˹˻ˠǃå Ɨƪåï˗ǃå Ɨǀˠ˹ǆ5   Ü Ɨ˹ƪ10  Ü Ɨ˹ƪ20   ) ˦ǋ ( Ɨ˹ƪ11Ü2  ù14Ü5  ù18Ü1   (

  ˤƺḪ / ˤƺǄǆ-1    ) ýǚƤ Ɇɜ ˹ǃå ˚˻Ḫ̇ ˯ǃ Ɨ ˴˹ǃƓȺ Ɠǆá Ü Ǒǃå˦ ˯ǃå ǏǄƵ5     Ü Ɨ˹ƪ10    Ü Ɨ˹ƪ20    ( Ɨ˹ƪ

  ) Ɇ˱ƪ ˗ǀƼ16Ü0    ù20Ü1    ù27Ü3    ˤƺḪ /ˤƺǄǆ (-1    ýǚƤ þ˦˻ǈåï˦˻ǃå Ɇ˱ƪ ˗ƿā Ü Ǒǃå˦ ˯ǃå ǏǄƵ

 ) èå˦ ˹˴ǃå5   Ü Ɨ˹ƪ10  Ü Ɨ˹ƪ20   ) ˚˻ǂå̇ ˯ǃå ( Ɨ˹ƪ23Ü5  ù30Ü7  ù39Ü1 (1-Bq / Kg   ǏǄƵ

  ) èå˦ ˹˴ǃå ýǚƤ Ɇ˱ƪ ˗ǀƼ þ˦ɂï˦˰ǃå Ɠǆá Ü Ǒǃå˦ ˯ǃå5     Ü Ɨ˹ƪ10  ˹ƪ  Ü Ɨ20    ˚˻ǂå̇ ˯ǃå ( Ɨ˹ƪ  )14Ü1  

 ù18Ü9  ù25Ü2  (1-Bq / Kg   ˗ƿā Ü çíƓɂð ƴǆ ̠ɂ̊ǒ Ɏ̇ƺ˶ǃå ̇ƮƓ˹ƶǃå ˥ǆ ƗɁ̇˯ǃå Ɏ˦˯˲ǆ ÿã ̠ƞā

  ) Ɨ ǈ˦˻ƙƓḧǃå Ɨ ǃíƓ ˯ǃå Ɨƶ˴ǃåā þ˦˻˴ǃƓḧǃå èƓǈ˦ɁïƓḪ ˥ǆ Ɠǋå˦ ˯˲ǆCEC   ƗƿǚƵ üƓ˹ǋ ÿã ˗ƞā ˣǃ˘Ḫā (

  Ɨ˲ˠ˴ǃå Ɠǌ˯ơƓ˴ǆ Ɨƶƪ ̝ˮ˴Ⱥ Ɠǌ˻Ƽ ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǃå ƴ˸˱ ƙā ƗɁ̇˯ǃå ǑƼ ˥˻ ǃɣå Ɏ˦˯˲ǆ ˥˻ƕ Ɨɂ˦ƿ ɉƓƙïå

  ƗǈïƓǀǆ ðå̊ ˯ǆǚǃ Ɨư̇ ƶ˸ǃåɆǆ̇ǃå ˥ǆ ǑǃƓƶǃå Ɏ˦˯˲˸ǃå èåî æ̇ ǃ˯å ƴǆ    )7  (  Ü  ˚˻Ḫ̇ ƙ ÿã Ɠ˷Ȼá ˥˻ˮƙ ˗ƿā

Ɠǌǃ Ɨ ƑƓ ˸ ḧǃå ç˗˸ƪǕå ƗƼƓưɀā ƗɁ̇ ˯ǃå ÷åï˚˯ƪå ç̇ ˯Ƽ çíƓɂð ƴǆ ˗ɂ̊ ǒ ƗɁ̇ ˯ǃå ǑƼ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå )8 (. 
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) üĀ˕Ɯ3  ƕǂ˹ƾˮǁä ̠ƬƑ˷ƴǂǁ Ǐǂḥǁä Ɍʕ˭˰˶ǁä ǍǂƳ ƕƏƑ˶ḥǁä æ̞˶ƨǓä ƕƺƑƮâ ̠˹ƙƉƗ ( ƕƾ˞˷Ǆ ƕȿ̠ Ɨ Ǐƺ ƕƴ˳˶ǁä çä˕ɀˤ˷ǁäĀ
 ƕƨäî˕ǁä . 

. Ɨ ʸåï˚ǃå é˦˲ ǃå ˚Ḫ̇ ǆ èå̇ ˮ˯˳ǆ ǑƼ ˕ɂ̇ ƞá Ǒ˯ǃå Ɇ˻ǃƓ˲˯ǃå ƝƑƓ˯ǈ ǏǄƵ ù: íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå Ɇ˸Ƶ ˥ǆ   

 ) ɆɜƬ3   ā ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǄǃ ǑǄḧǃå Ɏ˦˯˲˸ǃå ǏǄƵ ƗƑƓ˸ḧǃå ç̠˸ƪǕå ƗƼƓưã ̇˻ƛƋƙ ( ǑƼ Ɨƶ˵˸ǃå
 .Ɨƪåï˗ǃå Ɨǀˠ˹ǆ ƗɁ̇ ƙ 

 
 ) ýā˗˱ǃå ƝƑƓ˯ǈ ǏǄƵ ù: íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå Ɇ˸Ƶ ˥ǆ3  . (  

  ) ýā˗˱ǃå ýǚƤ ˥ǆā3    Ɨǀɣ˹ǆ ƗɁ̇ƙ ǑƼ Ɨƪåï̠ǃå ̠˻ƿ ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǄǃ ǑǄḧǃå Ɏ˦˯˲˸ǃå ÿã ˥˻ˮ˯ǒ (

ɂð Ɨ ˴ǈ ˙˰ǂá ÿã ˥˻ˮƙ îã Ü Ǒǃå˦ ˯ǃå ǏǄƵā íåíðå ˗ƿ çï˦Ḫ˘˸ǃå Ɨ ˹ǆ̊ ǃå ç̇ ˯ƽǃå ýǚƤ Ɨƪåï˗ǃå  ˤǂå̇ ƙ ǑƼ çíƓ

 ĄƓơƓ˶ǆ ÿƓḪ ƗƑƓ˸ḧǃå ç̠˸ƪǕå ƗƼƓưã ˥Ƶ ƝƙƓ˹ǃå Ɨƶ˵ ǃ˸å èå̠ɂ˦˹ǃåā ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǃå   ) ˙˶˹Ƶ Ǐǃã

 Ɨ ˴ǈ Ɇƿå ˕ǈƓḪ ˥˻ơ ǑƼ ( þ˦˻ǈåï˦˻ǃå Ü Ɇɜ ˹ǃå ĄƓơƓ˶ǆ Ɨƶ˵ ǃ˸å èå̠ɂ˦˹ǃåā ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǄǃ ʕǂå̇ƙ   Ǐǃã

  ( þ˦ɂï˦˰ǃå Ü óƓƮ̇ ǃå ) ˙˶˹Ƶ  Ɨǀˠ˹ǆ ƗɁ̇ ƙ Ǐǃã Ɇɜ ˹ǃå ˙˶˹Ƶ ƗƼƓưã çíƓɂð ǑƼ ˔ˮ˴ǃå ƴƞ̇ ǒ ˗ƿā Ü

  Ǒƛǚ˰ǃå èƓƽƪ˦Ƽ ˙Ɂ˦˴ǃå íƓ˸ƪ ) þå˗˳˯ƪå ç̇ ˰ḧǃ ˦ǋ Ɨƪåï˗ǃåTSP  ˻ƞā˙˯˹ǃå Ɨ ƙƓƽƪ˦ƽǃå ç˗˸ƪǕå Ü  Ɨ ˹}  

  ɏíƓơǙå þ˦˻ǈ˦ǆǕå èƓƽƪ˦Ƽ  MAP  ǑƑƓ˹˰ǃå þ˦˻ǈ˦ǆǙå èƓƽƪ˦Ƽ Ü DAP  {   ǃå èåî (  ǑǃƓƶǃå Ɏ˦˯˲˸
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 òƑƬ˗ǁäPb  ˢƸḨ / ˢƸǂǄ -

1 
11Û2 14Û5 18Û1 

 Ʉɚ ˷ǁäNi 16Û0 20Û1 27Û3 
 ýˤ˹ǆäîˤ˹ǁä238U -Bq / Kg 

1 
23Û5 30Û7 39Û1 

 ýˤɀîˤˮǁä232Th 14Û1 18Û9 25Û2 
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ǆ û˦ƽƙ Ɨ˴ ƕ˹ ç̠˸ƪǕå ǉ̆ǋ ƴ˹ ƙ˶ ïíƓ˶ǆ ˥ǆ Ɨ˶ Ǆ˳˯ ǆ˴ ̝Ƒå˦˵Ḫ þ˦˻ǈåï˦˻ǃåā Ɇɜ˹ǃå ̇˶ Ƶ˹ ˥ǆ  ǉå˦ ˯˲

 Ąǚ˷ Ƽ Ü ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǃå ƗʿȺ ˥ǆ    ˥ǆ ǑǃƓƵ Ɏ˦˯˲ǆ èåî Ɠǌǈá îã Ɨƪåï̠ǃå Ɨǀɣ˹ǆ ƗɁ̇ƙ Ɨƶˮ  ˟˥Ƶ

 . ( Ɨ ǈ˦˻ƙƓḧǃå Ɨ ǃíƓ ˯ǃå Ɨƶ˴ǃåā þ˦˻˴ǃƓḧǃå èƓǈ˦ɁïƓḪā ˥˻ˠǃå 

 Ɨƪåï˗ǃå Ɨǀˠ˹ǆ ƗɁ̇ ƙ ǑƼ ( ˤ˟Ɠ˸ˠǃå ) èƓ ǈ ǏǄƵ ˕ɂ̇ ƞá Ǒ˯ǃå Ɇ˻ǃƓ˲˯ǃå ƝƑƓ˯ǈ ˕˹˻ƕ ˗ƿā  Ơưåā Ɠ˸Ḫ

 ) ˥˻ǃā˗˱ǃå ǑƼ4 ( ā    )  5 ( ǃå èƓ ǈ ǑƼ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǄǃ Ɨ ˴ǈ ǏǄƵá ÿãˤ˟Ɠ˸ˠ  ĄƓơƓ˶ǆ ÿƓḪ  

 ) ǉï˗ƿ þƓƵ Ɋƪ˦˯˸Ⱥ Ɇɜ ˹ǃå ˙˶˹ƶǃ27Ü0   ( % Ɨ ƑƓ ˸ ḧǃå ç˗˸ƪǕå ƗƼƓưã èå̇ ˯Ƽ ƴ ˸˱ǃ˸˹˻ƕ Ü  Ɠ

  þƓƵ Ɋƪ˦˯˸Ḫ ˤ˟Ɠ˸ˠǃå èƓ ǈ ǑƼ ˤǂå̇ ˯ǃå çíƓɂð Ɨ ˴ǈ ǑƼ Ɇɜ ˹ǃå ˙˶˹Ƶ ˗ƶȺ þ˦˻ǈåï˦˻ǃå ˙˶˹Ƶ Ɇ˱ƪ

ýǚƤ ç˗˸ƪǕå ƗƼƓưɀā ÷åï˚˯ƪǙå èå̇ ˯Ƽ ƴ ˸˱ǃ Ɨ ˹ǆ̊ ǃå èå̇ ˯ƽǃå  )5   Ü10   Ü20  Ɨ˹ƪ (  Ɠ˸˹˻ƕ Ü

ǖǃ ƗơƓ˶ ǃ˸å ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǃå ˥ǆ ʕ˟ Ɠ˸ɣǃå èƓǈ Ɏ˦˯˲ǆ ǑƼ Ɨɂ˦˴˹ ǃå çíƓɂ̊Ǆǃ Ɨ˴ǈ Ɇƿå ̞ǈƓǂ  ç˗˸ƪ

  Ɨ ƑƓ ˸ ḧǃå  ˦ǋå ˙˶˹Ƶ Ǌ Ǆɂā þ˦ɂï˦˰ǃå ˙˶˹ƵǑǃå˦ ˯ǃå ǏǄƵā óƓƮ̇ ǃ  ) Ɇɜ˵ǃå ǑƼ Ơư˦ǆ Ɠ˸Ḫā4 ( 

  ç̠˸ƪǖǃ ƗơƓ˶ ǃ˸å Ɨƛ˦Ǆ˸ǃå ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǃå ˥ǆ ʕ˟ Ɠ˸ɣǃå èƓǈ Ɏ˦˯˲ǆ çíƓɂð Ǐǃã ̝ˮ˴ǃå í˦ƶȻ ̠ƿā Ü

 ˝ƑƓ˶˳ǃå úǚ˯Ƥå Ǐǃã ƗƼƓ˷˸ǃå Ɨ ƑƓ ˸ ḧǃå Ɨ ƑƓ ˸ ḧǃåā Ɨ ƑƓɂ̊ ˻ƽǃå Ü  çíƓɂð ÿã ˥˻ˮƙ ˣǃî ýǚƤ ˥ǆā

ǃxî ̠˸ ƶ˯ɂā ƗǄ˻ǀ˰ǃå ̇ƮƓ˹ƶǃå ˥ǆ ƗɁ̇˯ǃå Ɏ˦˯˲ǆ ˥ǆ ̠ɂ̊ƙ ƗƑƓ˸ḧǃå ç̠˸ƪǕå ƗƼƓưã   Ɨ ˸Ḫ ǏǄƵ

  ˥˻ˮƙ Ɠ˸Ḫ Ü ƗɁ̇ ˯ǃå Ɨ ʸ˦ ǈā ƗƼƓưǗå  ˥ǆ ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå óƓ˶˯ǆå ˥˻ƕ Ɨɂ˦ƿ ɉƓ ƙïå ƗƿǚƵ üƓ˹ǋ

Ʈ̇Ɠ˹ƶǃå xǄƙ ˥ǆ ƗɁ̇˯ǃå Ɏ˦˯˲ǆā ƗǆƓ˹ǃå èƓƙƓ˹ǃå Ɇˮƿ  )9 ( . 
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 ) üĀ˕Ɯ4 ) ƕǂ˹ƾˮǁä ˗ƬƑ˷ƴǁä ˢǀä̠ Ɨ (Pb  ÛNi  Û238U  Û232Th   ƕȿ̠ Ɨ Ǐƺ ƕ ǄƑ˷ǁä ˢ˝Ƒ˶˞ǁä çƑ ǆ îƑ˶ƙ Ǐƺ (

 . ƕƨäî˕ǁä ƕƾ˞˷Ǆ 

ƕ˯˲˷ǁä  ̠ ˴˷ƴǁä  îä˕˰ǆǗä ƕǁìƑƴǄ  îä˕˰ǆǗä îä˕ƾǄ  ˗˴˷ƴǂǁ ƕ ˶ƨˤ˶ǁä æìƑɀ˘ǁä-1 

ƕ ˷˹˝ 

Pb 
 = ɍ0,113  +0,040  

ð 0,958*  4,0 

Ni  = ɍ1,110  +0,270  
ð 0,898 27,0 

238U  = ɍ5,09  +0,237 ð 0,997**  23,0 
232Th = ɍ 1,27  +0,126 ð 0,986*  12,6 

         

          ˚Ḫ̇ ǆ èå̇ ˮ˯˳ǆ ǑƼ ˕ɂ̇ ƞá Ǒ˯ǃå Ɇ˻ǃƓ˲˯ǃå ƝƑƓ˯ǈ ǏǄƵ ù: íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå Ɇ˸Ƶ ˥ǆ
 . Ɨ ʸåï˚ǃå é˦˲ ǃå   

         ˗˹Ƶ Ɨɂ˦˹ƶǆ ɉƓ ƙïå ƗƿǚƵ* 0.05 . 
         ˗˹Ƶ Ɨɂ˦˹ƶǆ ɉƓ ƙïå ƗƿǚƵ** 0.01. 
) üĀ˕Ɯ5 s̋ Ƒ˶˞ǁä çƑǆ îƑ˶ƙ Ǐƺ ƕǂ˹ƾˮǁä ̠ƬƑ˷ƴǂǁ Ǐǂḥǁä Ɍʕ˭˰˶ǁä ǍǂƳ ƕƏƑ˶ḥǁä æ̞˶ƨǓä ƕƺƑƮâ ̠˹ƙƉƗ ( . 

. Ɨ ʸåï˚ǃå é˦˲ ǃå ˚Ḫ̇ ǆ èå̇ ˮ˯˳ǆ ǑƼ ˕ɂ̇ ƞá Ǒ˯ǃå Ɇ˻ǃƓ˲˯ǃå ƝƑƓ˯ǈ ǏǄƵ ù: íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå Ɇ˸Ƶ ˥ǆ 
 
 
 
 
 
 

 ̠ ˴˷ƴǁä  ðƑ ʽǁä æ˕ƟĀ 
 ( ƕ˷ƨ ) ƕ ˷Ǆ˘ǁä æ̠ ˭ƻǁä 

5 çäˤ˷ƨ 10 çäˤ˷ƨ 20 ƕ˷ƨ 

 òƑƬ˗ǁäPb  ˢƸḨ / ˢƸǂǄ -

1 
0,353 0,443 0,753 

 Ʉɚ ˷ǁäNi 2,75 3,12 5,49 
 ýˤ˹ǆäîˤ˹ǁä238U -Bq / Kg 

1 
6,33 7,42 8,67 

 ýˤɀîˤˮǁä232Th 1,97 2,41 3,18 



 

   

   

 ˕˶˰Ǆ ˕˹˯Ǆ åƑǉʕ ǁä ˕ˬƳ ǏǂƳ .ì.ý 
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 ) Ʉɚƪ4  Ǐƺ ƕǂ˹ƾˮǁä ̠ƬƑ˷ƴǂǁ Ǐǂḥǁä Ɍʕ˭˰˶ǁä ǍǂƳ ƕƏƑ˶ḥǁä æ̞˶ƨǓä ƕƺƑƮâ ̠˹ƙƉƗ (ˢ˝Ƒ˶˞ǁä çƑ ǆ îƑ˶ƙ . 

 
 ) ýā˗˱ǃå ƝƑƓ˯ǈ ǏǄƵ ù: íƓ˸˯ƵǙƓȺ ˖ơƓ ǃå Ɇ˸Ƶ ˥ǆ5  . (  

 
 ˜ƴȸ ˢǀä̠ Ɨ ǍǂƳ ˒ƽƑƴ˭˶ǁä ǏƏƑ ˶ ḥǁä ˕˹˶˲˭ǂǁ Ǐ˫˹ˬǁä ˗ƙǓä ˢ ˹ƾƗ Ǐƺ æ̠ ƪƑ ˶ǁä ƕƾɀ˗˞ǁä ýä˕˱˭ƨä

  ƕȿ̠ ˭ǁä Ǐƺ ƕƴ˳˶ǁäĀ ƕǂ˹ƾˮǁä ˗ƬƑ˷ƴǁäˢ˝Ƒ˶˞ǁä çƑ ǆĀ ƕƨäî˕ǁä ƕƾ˞˷Ǆ Ǐƺ .   

  ) ˥˻ǃā˗˱ǃå ǑƼ ý˦˶˲ǃå ˤƙ Ǒ˯ǃå ƝƑƓ˯˹ǃå ýǚƤ ˥ǆ3    ) (5    ˗˻˸˴˯Ǆǃ Ǒ˭˻ˮǃå ˙ƛǕå ˤ ˻ǀƙ ˤ˯ǒ ú˦ƪ (

ǑƑƓ ˸ ḧǃå   ˔ɂ̇ ƹ ˦ƕá ßƓ˷ƿ ǑƼ Ɨ ǆƓ˹ǃå èƓƙƓ ˹ǃåā ƗɁ̇ ˯ǃå ǑƼ Ɨƶ˵˸ǃåā ƗǄ˻ǀ˰ǃå ˙ƮƓ˹ƶǃå ˞ƶȺ ˤǂå̇ ƙ ǏǄƵ

  Ǒ˭˻ˮǃå ˙ƛǕå ˤ ˻ǀƙ ɖƑå̇ ˟ ˗ơå ˙ƬƓ ˸ǃå æ˦ǄƪǕå ˗ƶȻ îã Ü ˙ƬƓ ˸ǃå æ˦ǄƪǕå þå˗˳˯ƪƓȺ Ǒ˯ǃåā Ɨ˸ǌ˸ǃå

ç̇ ƬƓ ǆ çï˦˶Ⱥ Ɨ ƑƓ ˸ ḧǃå ç˗˸ƪǕå ˙˻ƛƋƙ ˙ƛå ˤ ˻ǀƙ ƓǌǃǚƤ ˥ǆ ˖ơƓ ǃå ƴ ˠ˯˴Ȼ    ýā˗˱ǃå ýǚƤ ˥ǆā Ü

  )6    ˝ƑƓ˶˳ǃƓȺ Ɇ˰˸˯ƙā Ɨ ƑƓ ˸ ḧǃå ç˗˸ƪǕå ˣǄƙ èƓƽǄ˳˸Ⱥ ˙ƛƋ˯ƙ Ǒ˯ǃå ˙ƮƓ˹ƶǃå ˤǋá ˗ǒ˗˲ƙ ˤ˯ǒ ú˦ƪ (

 ˣǃîā Ü ƗǆƓƶǃå Ɨǆǚ˴ǃåā Ɨ˲˶ǃå Ü èƓƙƓ ˹ǃå Ü æ̇ ˯ǃå Ɠǌ˹ǆā ( Ɨ ƞ˦ǃ˦ǒƓ ǃå Ü Ɨ ƑƓ ˸ ḧǃå Ü Ɨ ƑƓɂ̊ ˻ƽǃå )

ˠȺ ɎîǕå ɖ˲Ǆƙ Ǒ˯ǃå Ɨ ˭˻ˮǃå ïå̇ ưǗå ˤ˱ơ ˙ǒ˗ǀƙ Ɇƞå ˥ǆ  ßå̇ ƞ ˥ǆ Ɨ ǆƓ˹ǃå èƓƙƓ ˹ǃå Ɨ ʸ˦ ǈā Ɨƶ ˮ

   . ç̇ ˸˯˴ǆā ç̇ ƬƓ ǆ çï˦˶Ⱥ ç˗˸ƪǙå ˣǄƙ þå˗˳˯ƪå 
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