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ÖËÖü:·bÊ:ÅÈiË0”÷\:ÏÄÑ]å:S—:]‚áÈ“Öh:·]“:]€„⁄:]∏\:∫F:]„fic :::::::::::Ìz◊Èœm÷\:Özê]fl√÷\:k\áz◊ :‡z⁄:Ö Ázi⁄:Áz‚:]z⁄:ÿzÈe”h:∫:‹„zâh
:ÌflË_i∏\˜Ê^:Ê^:Åp\Áh:Ì÷]t:∫:]„◊Èe”id::ØpÊÑÅÈ5\:ÅÈÀ◊âÈd:·ÁË\HS-:Ê^::Åâ“_h:Ì÷]t:∫:]„◊Èe”idÊ^:ÏÄÑ]ç÷\::Ÿ]”å^:∞b:·ÁË˜\

:k]iË0”÷\C‹ŒÑ:ŸÊÅ°\:1B:TÌÈ÷]i÷\:k˜Ä]√∏\:– Ê S2- + Fe2+ ------ Fe S:: :2 HS- + Fe2+ ---- FeS2 + 2H +::
H2S + Fe2+ ---- Fe S + H2  H2S + O2----- SO2 + H2  SO + O2 ----- SO3   SO3

2- + 1/2 O2 ---- SO4
2-:

SO4
2 + Fe 2+ ----- FeSO4:

Å°\:‹ŒÑ:ŸÊC1B:–:Ì◊Èœm÷\:Öê]fl√÷\:k\á◊ :k]iË0“Ê:k\ÅÈiË0“:ÌÈfi]dÊÇ:jd\Ál:ØeË::
::::::∫:jzË0”÷\:Özëfl√÷:Ìz◊⁄]¢\:k]ze“Ö∏\:’Á◊zà:Ì Ö√⁄:‡⁄:Åd˜:·]“:\É5

ÌÈ÷]i÷\:ΩÊÖç÷\:– Ê:ÏÑ]i}∏\:Ñ]d˚\:Â]È⁄:k]flÈ¬T::
• ::::::]‚ÑÅzzŒ:Ìzz€ÈŒ:]zz„È :ÌzzÈÒ]dÖ„”÷\:ÌzzÈ◊Œ]fl÷\:‹ÈzzŒ:ÑÊ]zzqih:·^1750:

áfl€ÈzzàÊÖ”È⁄I::‹zzàC:‹zzŒÑ:ŸÊÅzz°\2B:::]zz„È :9ÈpÊÑÅzzÈ5\:‹ŒÖzz÷\:ã]zzÈŒÊ
:ÏÑ\Ö¢\:ÌpÑÄÊ]ïË^H 

• :]„È :ÑÅœh:·^»◊±:k]fiÁÈh]”÷\Ê:k]fiÁÈfi˜\I:Ÿ:C:‹ŒÑ:ŸÊÅ°\3HB 
:::::ÌzÈ◊Œ]fiÊ:9ÈpÊÑÅzÈ‚:‹zŒÑ:‡z⁄:ÌÀ◊i}∏\:ÿ⁄\Á√÷\:Öl\:ÔÅ⁄:Ì Ö√∏:‘÷É÷Ê

ÏÑ]zzå:ázzÈ“ÖhÊ:ÌzzÈÒ]dÖ„“::‘zz◊h:ƒezzçh:ÿzzÈ÷Ä:∫:ÏÑ\Özz¢\:ÌzzpÑÄÊ:k]zziË0”÷\:
k]e“Ö∏\H::

::
::

::

Cadmium sulfide CdS 1×10-27 
Cobalt(II) sulfide (alpha) CoS 5×10-22 
Copper(II) sulfide CuS 8×10-37 
Iron(II) sulfide FeS 8×10-19 
Lead(II) sulfide PbS 3×10-28 
Manganese(II) sulfide (pink) MnS 3×10-11 
Mercury(II) sulfide (black) HgS 2×10-53 
Nickel(II) sulfide (alpha) NiS 4×10-20 
Silver(I) sulfide Ag2S 8×10-51 
Thallium(I) sulfide Tl2S 6×10-22 
Zinc sulfide (alpha) ZnS 2×10-25 
Lead(II) sulfate PbSO4 2.53×10-8 
Barium sulfate BaSO4 1.08×10-10 
Calcium sulfate dihydrate CaSO4×2H2O 1.4x 10-5 
Mercury(I) sulfate Hg2SO4 6.5×10-7 
Radium sulfate RaSO4 3.66×10-11 

Ksp
IAPLogSI =
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::
ŸÊÅ°\::‹ŒÑC:2B:–:::Í÷]i÷\â¢\:Ìø ]•:∫:]„√Œ\Á⁄:fâú:Ñ]d˚\:íÒ]ë|:ØeËÌ”::

Well  
No. Location Proj.: WGS84/UTM/UPS/Aen/AL Abed/ Zone 37N EC 

μS/cm pH TC Smel 

1 ÌflÈ�Œ:: 594209 4074989 358 1975 6.84 25.1 H2S + 

2 ÌflÈ�Œ 594074 4075089 357 1998 7.42 27.2 H2S + 

3 ÏÖËÊÄ 592550 4070828 364 2246 6.89 27.0 H2S 

4 Ì}€ç÷\Ê:ÌÈ¥Áh 596319 4072814 349 5490 6.84 28.4 H2S ++ 

5 Ì}€ç÷\Ê:ÌÈ¥Áh 596202 4072130 354 2551 6.96 30.8 H2S++ 

6 ÿËÁö:Åqâ⁄ 598194 4070540 346 1942 7.11 31.0 H2S+ 

7 óËÖ¬:Åqâ⁄ 598337 4069518 351 3808 7.06 27.0 H2S+ 

8 óËÖ¬:Åqâ⁄ 598539 4067759 362 1875 7.15 31.8 H2S+ 

9 ÜÑ:ÖÚdk\:: 596524 4072113 362 3710 6.81 31.5 H2S 

10 k\ÜÑ:ÖÚd 599816 4071249 361 3250 6.79 31.6 H2S 

11 ÌÈe◊t 599553 4068770 345 1890 6.90 31.8 H2S 

12 ÌÈe◊t 599504 4068424 353 3800 6.9 30 H2S 

13 ÍdÖ∆:·]flà:ÿh 601090 4068999 344 4730 6.60 28.5 H2S 

14 {Áfi:ÖÚd 601369 4071972 356 2373 7.18 30.5 H2S 

15 {Áfi:ÖÚd 601174 4072011 345 3684 7.07 31.5 H2S++ 

16 {Áfi:ÖÚd 602714 4072793 351 2571 7.07 32.1 H2S+ 

17 {Áfi:ÖÚd 600287 4072943 360 2431 6.92 31.8 H2S++ 

18 g]ËÇ:ÿh 602298 4069361 343 6650 6.64 25.8 H2S++ 

19 g]ËÇ:ÿh 603534 4071376 351 2763 6.76 30.5 H2S++ 

20 g]ËÇ:ÿh 601466 4071783 364 3682 6.74 27.5 H2S 

21 ãÁ⁄]p:ÿh 606725 4072418 358 2523 6.72 25.0 H2S 

22 wÀâ÷\ 605850 4067295 365 2577 6.80 34.0 H2S 

23 Ì 2ç∏\ 607740 4071119 371 1768 6.49 26.6 H2S 

24 Ì 2ç∏\ 607791 4070047 379 2804 6.76 33.5 H2S 

25 ÌflËÅ∏\ 608374 4070268 382 1858 6.70 29.6 H2S 

26 ÌflËÅ∏\ 609792 4070705 379 3025 6.63 26.5 H2S 

27 fËÉ÷\:ÌdÖ| 606589 4068963 366 2496 6.85 32.8 H2S+ 

28 ÌËÅfiÖ∏\ 602979 4062775 437 4000 6.99 33.6 H2S+ 

29 ŒÖå:Áp]“Ê:Áp]“Í 601871 4061611 364 2550 6.90 32.7 H2S+ 
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‹ŒÑ:ŸÊÅ°\:C:3:B:G:ØeË:˘\Ê:k]fiÁÈh]”÷\:‡⁄:Ñ]d˚\:Â]È⁄:ÔÁi•áp:ÏÑÅœ⁄:k]fiÁÈfiI:·ÁÈ◊∏\::

::
ÌçŒ]fl∏\Ê:rÒ]ifl÷\T::

kÖ„æ^:C:Ñ]d˚\:‡⁄:Ì Á�œ∏\:Â]È∏\:k]flÈ¬:Ó◊¬:r⁄]fi0÷\:–Èe�h:rÒ]ifi29:\ÖÚdFB:::::Özëfl√÷:Ìz◊⁄]¢\:k]ze“Ö∏\:ÿë :‡”¥:‰fi\
ÔÖ|˘\:k]e“Ö∏\:ÌÈœd:‡¬:jË0”÷\F:ÕÖ√i÷\:#:8÷\:k]e“Ö∏\:ÂÉ‚:‡⁄Ê:Í◊Ë:]€“:Í‚:Ñ]d˚\:Â]È⁄:k]flÈ¬:∫:]„È◊¬T:::

1:G jËÑÅÈ„fi˜\:CaSO4:: :: :2G:äeÈ°\:2H2OHCaSO4: :3G:jÈ◊d\2∏\:Na2SO4.10H2O 
4G::jËÄÑ]fli÷\Na2SO4:: :: :5G:jÈ⁄Áâd˜\MgSO4.7H2O:::: :6G‘ËÅËÅ¢\:k]iË0“:Fe2(SO4)3 
7G:jËÜÊÑ]°\G:H HFe3(SO4)2(OH)6: :8G:jËÜÊÑ]°\GK:K Fe3(SO4)2(OH)6: 
9G:jËÜÊÑ]°\G:Na:Na Fe3(SO4)2(OH)6::

Well 
No. Cl SO4  HCO3  NO3  Na K Ca Mg NH4 Fe 3+ 

1 248.5 350.0 122.0 7.0 59 2.0 140 85.1 0.01 0.03 
2 266.3 564.0 122.0 9.0 133 2.0 160 97.3 0.02 0.04 
3 142.0 840.0 122.0 3.0 75 3.0 290 73.0 0.02 0.17 
4 1100.0 861.0 152.5 18.7 321 3.0 360 243.2 0.03 0.02 
5 450.9 570.0 122.0 2.0 228 2.0 180 97.3 0.02 0.04 
6 337.3 410.0 122.0 2.2 171 1.6 120 85.1 0.05 0.05 
7 725.0 841.0 152.5 8.8 341 2.0 280 145.9 0.08 0.30 
8 362.0 410.0 122.0 6.0 221 1.5 90 85.1 0.02 0.04 
9 585.8 860.0 122.0 12.0 361 2.0 200 136.2 0.02 0.04 
10 443.0 620.0 183.0 8.4 182 2.0 220 121.6 0.04 0.05 
11 355.0 485.0 148.8 1.4 162 1.2 220 60.8 0.03 0.03 
12 745.5 821.0 140.3 12.0 432 4.5 280 97.3 0.02 0.24 
13 887.5 1050.0 92.7 4.6 411 4.5 420 121.6 0.03 0.11 
14 497.0 600.0 152.5 12.3 241 2.0 260 73.0 0.02 0.04 
15 411.0 760.0 152.5 16.0 241 2.0 260 73.0 0.02 0.04 
16 319.5 521.0 134.2 4.4 160 2.5 170 85.1 0.02 0.32 
17 461.5 645.0 146.4 4.4 345.5 3.5 140 85.1 0.01 0.06 
18 1313.0 1600.0 122.0 14.6 574 4.0 640 194.6 0.05 0.09 
19 532.5 865.0 122.0 3.0 311 3.5 320 73.0 0.02 0.07 
20 674.5 1200.0 122.0 7.0 374 4.5 400 121.6 0.06 0.09 
21 284 947 141.52 11.32 182.5 2.5 284.4 102.4 0.001 0.1 
22 461 580 119.56 10.24 214 3 270 56.84 0.001 0.07 
23 230 375 118.3 8.84 135.5 1.5 142 42.5 0.001 0.09 
24 550 405 120.78 6.72 324 3.5 150 56.8 0.001 0.17 
25 443 675 92.7 8.61 268.5 3.5 223 71 0.001 0.14 
26 441 975 91.5 11.35 281.5 4 324 77.8 0.001 0.19 
27 418 525 67.1 9.81 218 3 209 51.7 0.001 0.09 
28 781.7 941.0 120.8 17.6 482.5 4.5 381.7 48.9 0.001 0.048 
29 461.5 654.0 93.9 11.5 287.5 2.5 142.6 108.0 0.001 0.032 
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Øeh:nÈt:‹ŒÑ:ŸÊÅ°\:‡⁄:C4B:Ä:‹ÈŒ:·^Í”È⁄]flËÄÁ⁄2m÷\:ƒeçi÷\:ÿÈ÷:Saturation Index::::Õ¯i|]zd:Ãz◊i†:k]e“Ö∏\:ÂÉ5
ÌàÊÑÅ∏\:Ñ]d¸÷:Â]È∏\:k]flÈ¬:∫:ÿ”çi÷\:ÿ⁄\Á¬F:≈]eå˝\:jü:Ÿ]§:∫:ƒœË:ÿÈ÷Å÷\:·\ÊF:Î^:::k]ze“Ö∏\:‘◊i÷:fÈàÖh:ÅpÁË:˜:‰fi\

√÷:Ì◊⁄]¢\flëÖ:jË0”÷\I::ÎÄˆË:]π∞b:âË:ÎÉ÷\:jË0”÷\:ó∂:ÿ”çh:Ÿ]€it\:‡⁄:Â]È∏\:ƒ Ñ:k\áÈ„û:\1‚\:∫:‹„Ñ]d˚\H::
 

:‹ŒÑ:ŸÊÅ°\C4B:–:jË0”◊÷:Ì◊⁄]¢\:ÌÈÒ]È€È”÷\:k]e“Ö∏\:ÌÈ“Á◊à:ØeË:\ÖÚd:‡ËÖç√÷\Ê:Ì√âi÷\:Â]È⁄:k]flÈ¬:∫::

ÖÚe÷\:‹ŒÑ::ANHYDRITE::MIRABILITE::THENARDITE::GYPSUM::Fe2(SO4)3::Epsomite H-
Jarosite 

K-
Jarosite 

Na-
Jarosite 

1::-1.333 -7.021 -8.45 -1.084 -54.517 -3.528 -23.377 -11.814 -15.793 
2::-1.131 -6.251 -7.571 -0.892 -53.288 -3.35 -22.489 -11.151 -14.734 
3::-0.754 -6.604 -7.935 -0.514 -51.458 -3.353 -20.179 -8.668 -12.679 
4::-0.81 -5.576 -6.831 -0.577 -52.59 -3.014 -22.426 -11.189 -14.541 
5::-1.099::-5,98::-7.117::-0.877::-52.722::-3.412 -22.361 -11.377 -14.656 
6::-0.866::-5,385::-6.713::-0.626::-50.999::-3.157 -19.442 -8.15 -11.327 
7::-1.35::-6.319::-7.446::-1.129::-53.117::-3.541 -22.536 -11.616 -14.919 
8::-1.476::-6.126::-7.213::-1.259::-53.348::-3.548 -22.947 -12.107 -15.256 
9::-0.96::-5.5::-6.6::-0.741::-51.905::-3.181 -21.815 -10.948 -12.012 
10::-1.028::-6.199::-7.296::-0.81::-52.88::-3.321 -22.474 -11.5 -14.861 
11::-1.058::-6.363::-7.451::-0.841::-53.606::-3.666 -23.355 -12.599 -15.687 
12::-0.856::-5.315::-6.49::-0.631::-50.979::-3.356 -19.859 -8.465 -11.833 
13::-0.628::-5.251::-6.502::-0.396::-50.414::-3.203 -19.673 -8.312 -11.73::
14::-0.952::-5.918::-7.069::-0.729::-53.195::-3.544 -22.75::-11.686 -14.946::
15::-0.868::-5.861::-6.963::-0.649::-52.808::-3.466 -22.581::-11.601 -14.842::
16::-1.133::-7.423::-6.351::-0.917::-51.041::-3.486 -19.879 -8.877 -12.381::
17::-1.183 -5,602::-6.689::-0.965::-52.767::-3.445 -22.328 -11.103 -14.425 
18::-0.404::-4.758::-6.144::-0.159::-50.597::-2.929 -19.742 -8.204 -11.479::
19::-0.75::-5.582::-6.733::-0.527::-51.744::-3.438 -21.264 -10.038 -13.43::
20::0.602 -::-5.211::-6.512::-0.365::-51.189::-3.135 -20.4 -8.86::-12.338::
21::-0.77::-5.725::-7.158::-0.52::-52.285::-3.191 -20.999 -9.373 -12.958 
22::-0.926::-6.197::-7.175::-0.718::-51.847::-3.688 -21.613 -10.743 -14.164 
23::-1.283::-6.315::-7.666::-1.041::-53.646::-3.799 -22.211 -10.855 -14.319 
24::-1.282::-5.913::-6.916::-1.073::-51.905::-3.778 -21.057 -10.015 -13.333 
25::-0.94::-5.724::-6.921::-0.712::-51.147::-3.476 -20.222 -8.946 -12.42 
26::-0.698::-5.433::-6.787::-0.456::-50.659::-3.324 -19.388 -7.813 -11.384 
27::-1.008::-6.129::-7.166::-0.795::-50.849::-3.694 -20.466 -9.605 -13.04 
28::-0.674::-5.346::-6.341::-0.465::-51.656::-3.65 -21.722 -10.67 -13.92 
29::-1.138 -5.81::-6.852::-0.925::-51.976::-3.328 -22.063 -11.22 -14.458 

]È€È”÷\:k]e“Ö∏\:fÈàÖh:∫:‹”uih:8÷\:ÿ⁄\Á√÷\:‡⁄:Ö“Éfi:TÍ◊Ë:]⁄:jË0”÷\:Öëfl√÷:Ì◊⁄]¢\:ÌÈÒ::
1H :9ÈpÊÑÅÈ5\:‹ŒÖ÷\::
2H ÌÈÒ]dÖ„”÷\:ÌÈ◊Œ]fl÷\::
3H :k]iË0”÷\:ÏÄÑ]å:áÈ“Öh::
4H ÏÑ\Ö¢\:ÌpÑÄ::
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:‹ŒÑ:ÿ”ç÷\:‡⁄:¿t¯ËC1B:::::{Ê\Özh:ÅzŒ:Ñ]zd˚\:Â]zÈ∏:9ÈpÊÑÅÈ5\:‹ŒÖ÷\:·^::::Øzd:]z⁄6.5:Ê7.5F:::::·]z“:ÅzËÅui÷\:ÿz⁄]√⁄:·bÊ
:Öëfl√÷:Ì◊⁄]¢\:k]e“Ö∏\:ƒÈµ:ÿp\:‡⁄:]ÀÈ√î9ÈpÊÑÅÈ5\:‹ŒÖ÷\Ê:ÿÈ÷Å÷\:Ød:ÌŒ¯√÷\:í¨:]€È :jË0”÷\H::

 
::
::
::
::

:‹ŒÑ:ÿ”ç÷\C1B:–:::::9ÈpÊÑÅzÈ5\:‹ŒÖz÷\:2z«h:ØeË
Ñ]d˚\:Â]È∏::

::
::
::
::
::
::

::
C:‹ŒÑ:ÿ”ç÷\:‡⁄:¿t¯ËÊ:]€“2:Ød:]⁄:{Ê\1h:jfi]“:ÌÈÒ]dÖ„”÷\:ÌÈ◊Œ]fl÷\:‹ÈŒ:·\:B1750:Ê6500::ázfl3ÊÖ”È⁄I::‹zàF::·b:Ê

:]À◊i¶:·]“:ÅËÅui÷\:ÿ⁄]√⁄k]e“Ö∏\:Õ¯i|]d::Ød:]⁄0.36:Ê0.06F::::ÌzÈ◊Œ]fl÷\:Øzd:Öl\:k\Ç:Ω]ehÑ\:ÌŒ¯¬:ÄÁpÊ:Ó◊¬:ŸÅË:]π
:jzzzzŒ] :ƒezzzzçi÷\:ÿzzzzÈ÷ÄÊ:ÌzzzzÈÒ]dÖ„”÷\

Ì€Èœ÷\C0.6:r=B::‘z÷Ç:–œuiË:%:]€flÈd:F
9ÈpÊÑÅÈ5\:‹ŒÖ÷\:Ì÷]t:∫H 

::
C:‹zzŒÑ:ÿ”zzç÷\2BG:::ÌzzÈ◊Œ]fl÷\:2zz«h:ØezzË

Ñ]d˚\:Â]È∏:ÌÈÒ]dÖ„”÷\::
::
::Ê:\É‚\:‡⁄:¿t¯Ë:C:‹zŒÑ:ÿ”ç÷3:B

::::·]zz“:k]zziË0”÷\:ÏÄÑ]zzå:ázzÈ“Öh:2zz«h
:Ød:]⁄:{Ê\1Ë400:Ê1400:»◊⁄IŸF:

:::::Ω]zehÑ\:ÌzŒ¯¬:ÄÁzpÊ:¿zt¯ËÊ:]€“r)B:
:ázzÈ“ÖhÊ:ƒezzçi÷\:ÿzzÈ÷Ä:Øzzd::k]zziË0”÷\

:Ød:{Ê\1h:jË0”÷\:Öëfl√÷:Ì◊⁄]¢\:k]e“Ö€◊÷0.81::ØdÊ0.44F:::::‹zŒÑ:ÿ”zç÷\:‘z÷Ç:Ÿ]m⁄ÊC4:Ê5:B::::ÿz⁄]¬:∫:–zœuiË:%:\Éz‚Ê
5\:‹ŒÖ÷\ÌÈÒ]dÖ„”÷\:ÌÈ◊Œ]fl÷\:ÿ⁄]¬:Ì÷]t:∫:˜Ê:9ÈpÊÑÅÈH::

6
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عينات مياه الآبار

::
C:‹ŒÑ:ÿ”ç÷\3:B–:Ñ]d˚\:Â]È∏:k]iË0”÷\:ÏÄÑ]å:áÈ“Öh:2«h::

::
::
::

C:‹ŒÑ:ÿ”ç÷\4:BG::::Øzd:ÌzŒ¯√÷\:ØeË
::::fz“Ö€◊÷:k]ziË0”÷\:ázÈ“ÖhÊ:ƒeçi÷\:ÿÈ÷Ä

ÍÒ]⁄¯÷\:äeÈ°\::
::
::
::
::

::
::
::
::
::
::
::‹zzŒÑ:ÿ”zzç÷\C5B:G:::ƒezzçi÷\:ÿzzÈ÷Ä:Øzzd:ÌzzŒ¯√÷\:ØezzË
“ÖhÊáÈ::äeÈ°\:f“Ö€◊÷:k]iË0”÷\::

::
::
::

·b:‡⁄:k]iË0”÷\:áÈ“Öh:ÅË\áh:1800:∞b:2700:»◊⁄I:]ïË^:]Èe◊à:·]“:ŸF:::::˜b:äezÈ°\:fÈzà1÷:Íd]z™˜\:Öl˘\:Ö„øË:%Ê
:‡⁄:0“˘\:áÈ“\1÷\:Ì÷]t:∫2725:»◊⁄I::Ÿ^:ŸÄ]√Ë:]⁄:Î0.0158:ŸÁ⁄I:::‹zŒÑ:ÖÚe÷\:Â]È⁄:∫:Ÿ18:C::‹zŒÑ:ŸÊÅz°\:5FB:::ØezËÊ

:‹ŒÑ:ÿ”ç÷\C6B::‹ŒÑ:ÖÚe÷\:Â]È⁄:ÌflÈ¬:∫:ÌÈÒ]È€È”÷\:k]e“Ö∏\:≈\Áfi\18H::

 

y = 0.0007x - 1.5025
R2 = 0.6622
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::
C:‹ŒÑ:ÿ”ç÷\6B:G::ØeË≈\Áfi^::∫:ÌÈÒ]È€È”÷\:k]e“Ö∏\

:‹ŒÑ:ÖÚe÷\:Â]È⁄:ÌflÈ¬18::
::
::
::
::
::
::

:‹ŒÑ:ŸÊÅ°\C5B:–::::::ƒezçi÷\:ÿzÈ÷Ä:∫:k]ziË0”÷\:ázÈ“Öh:ÅË\áh:Öl\:ØeË
:‹ŒÑ:ÖÚe÷\:∫:äeÈ°\:f“Ö∏18:›\Å}ià]d:r⁄]fi0÷\::

::
::

ØehÊ:::C:‹zŒÑ:ÿ”zç÷\:‡⁄7:B·^:::::::Øzd:2«izh:Â]zÈ∏\:ÏÑ\Özt:ÌzpÑÄ25:
Ê34:ÌËÁÚ⁄:ÌpÑÄ:F\:ÿÈ÷Ä:·bÊ::z°\:fz“Ö∏:Í”È⁄]flËÄÁ⁄2m÷\:ƒeçi÷:%:äe

:ÔÄ^:\Öl_h:Öl_iË∞b:::::::f÷]zâ÷\:‡z⁄:ÿÈ÷Åz÷\:Ìz€ÈŒ:2z«h∞b::::Â]zÈ⁄:∫:fzpÁ∏\
Ñ]d˚\:ƒÈµF:Ö|`Ê:ÖÚd:Ød:Ìuî\Ê:k] ¯i|\:ÄÁpÊ:‡⁄:‹∆Ö÷]dF:::ÅzË\áh:·bÊ
¢\:ÌpÑÄ:‡⁄:ÏÑ\Ö10:∞b:40::Ó◊¬:›�:Ìz÷Ä^::::z°\:fz“Ö∏:ƒezçi÷\::ºzœ :äe

]Èe◊à:CC:‹ŒÑ:ŸÊÅ°\6C:‹ŒÑ:ÿ”ç÷\Ê:B8BBH::
::
::
::
::
::
::
::

C:‹ŒÑ:ÿ”ç÷\7BG:ØeË::k\2«h
∫:ÏÑ\Öt:ÌpÑÄ:Ñ]d˚\:Â]È⁄::

::
::

IAP 
sat. 

index 
SO4

-- 

ppm 
-4.731 -0.121 1800 
-4.714 -0.104 1900 
-4.698 -0.088 2000 
-4.683 -0.074 2100 
-4.67 -0.06 2200 
-4.657 -0.047 2300 
-4.645 -0.035 2400 
-4.633 -0.024 2500 
-4.622 -0.013 2600 
-4.612 -0.003 2700 
-4.609 0 2725 
-4.607 0.002 2750 
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:‹ŒÑ:ŸÊÅ°\C:6:B:–:‹ÈŒ:∫:ÏÑ\Ö¢\:ÌpÑÄ:Öl\:ØeË:\:ÿÈ÷Ä°\:f“Ö∏:Í”È⁄]flËÄÁ⁄2m÷\:ƒeçi÷äe::
number 10 C 15 C 20 C 35 C  40 C 
1 -1.049 -1.06 -1.071 -1.112 -1.125 
2 -0.849 -0.861 -0.873 -0.913 -0.927 
3 -0.468 -0.481 -0.495 -0.536 -0.55 
4 -0.524 -0.538 -0.553 -0.597 -0.612 
5 -0.822 -0.835 -0.848 -0.888 -0.902 
6 -1.077 -1.088 -1.1 -1.14 -1.153 
7 -0.579 -0.592 -0.606 -0.65 -0.664 
8 -1.204 -1.215 -1.228 -1.268 -1.282 
9 -0.681 -0.695 -0.708 -0.751 -0.766 
10 -0.751 -0.764 -0.777 -0.819 -0.834 
11 -0.784 -0.796 -0.809 -0.849 -0.863 
12 -0.574 -0.587 -0.602 -0.645 -0.659 
13 -0.342 -0.356 -0.371 -0.415 -0.429 
14 -0.673 -0.686 -0.699 -0.741 -0.755 
15 -0.589 -0.602 -0.616 -0.659 -0.673 
16 -0.86 -0.872 -0.885 -0.925 -0.938 
17 -0.95 -0.918 -0.931 -0.975 -0.99 
18 -0.109 -0.125 -0.141 -0.188 -0.203 
19 -0.469 -0.483 -0.497 -0.54 -0.554 
20 -0.313 -0.327 -0.342 -0.387 -0.401 
21 -0.479 -0.492 -0.506 -0.549 -0.564 
22 -0.642 -0.655 -0.669 -0.709 -0.723 
23 -1.001 -1.012 -1.024 -1.063 -1.076 
24 -1.012 -1.024 -1.037 -1.077 -1.091 
25 -0.66 -0.673 -0.686 -0.727 -0.74 
26 -0.41 -0.424 -0.438 -0.48 -0.494 
27 -0.736 -0.749 -0.762 -0.8 -0.813 
28 -0.396 -0.411 -0.425 -0.469 -0.483 
29 -0.865 -0.878 -0.89 -0.931 -0.944 

::
::
::

:‹ŒÑ:ÿ”ç÷\C8:B–::‹ÈŒ:Öl_h:ØeË
:f“Ö∏:Í”È⁄]flËÄÁ⁄2m÷\:ƒeçi÷\:ÿÈ÷Ä
:Ød:]⁄:ÌËÁÚ∏\:ÏÑ\Ö¢\:k]pÑÅd:äe°\

10G40:›�H::
::
::
::
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k]p]iflià˜\T::
›Åœh:]π::‡”¥·^:rifliâfi:Í◊Ë:]⁄T::

˜Ê^G::ÌÈÒ]dÖ„”÷\:ÌÈ◊Œ]fl÷\:‹ÈŒ:2çhC1768:G:6650:áfl3ÊÖ”È⁄I:‹àB::ÔÉ«ih:˜:]„fi^:∞b:Ìà\ÑÅ◊÷:Ï]œifl∏\:Ñ]d˚\:Ã◊i}∏
Åt\Ê:ÍÒ]⁄:ôÁt:‡⁄:FÏÄÅ√i⁄:ÌÈÒ]⁄:ô\Át^:’]fl‚:ÿdF:::::·\:˜b:Åzt\Ê:ÍÒ]z⁄:ôÁzt:‡z⁄:ÔÉ«ih:]„fi^:Ê^:::::‘z◊i÷:Ìflzî]¢\:k]zœe�÷\

l]€i⁄:2∆:Ñ]d˚\:‘◊h:∫:Â]È∏\Ìd\ÊÉ÷\:{¯⁄˘\:‡⁄:]‚\Ái•:∫:Ì◊H::
:]Èfi]l–:jË0”÷\:Öëfl√÷:Ì◊⁄]t:{¯⁄^:Ì√âh:Ó◊¬:ÕÖ√i÷\:#T:::

1:G jËÑÅÈ„fi˜\:CaSO4::
2:G äeÈ°\:2H2OHCaSO4 
3:G jÈ◊d\2∏\:Na2SO4.10H2O 
4:G :jËÄÑ]fli÷\Na2SO4: 
5:G :jÈ⁄Áâd˜\MgSO4.7H2O:: 
6:G ‘ËÅËÅ¢\:k]iË0“:Fe2(SO4)3 
7:G jËÜÊÑ]°\G:H HFe3(SO4)2(OH)6 
8:G jËÜÊÑ]°\GK:K Fe3(SO4)2(OH)6: 
9:G jËÜÊÑ]°\G:Na:Na Fe3(SO4)2(OH)6::
:Ñ]d˚\:‘◊h:‡⁄:Ì Á�œ∏\:Â]È∏\:k]flÈ¬:∫F::ØehÊ·^:Åt\Á÷\:f“Ö€◊÷:Ñ]d˚\:Õ¯i|]d:]À◊i¶:·]“:k]e“Ö∏\:‘◊i÷:ƒeçi÷\:ÿÈ÷ÄF:

:]„eÈ“Öh:∫:Ì◊l]€i⁄:2∆:Ñ]d˚\:·^:Ó◊¬:ŸÅË:]πÍfiÁË˘\F:\:‹ŒÖ÷\:ÿm⁄:ÔÖ|^:ÿ⁄\Á¬:∞b:Ì ]î˝]dÏÑ\Ö¢\:ÌpÑÄÊ:9ÈpÊÑÅÈ5H::
–::8÷\:k]iË0”÷\:áÈ“1d:ÌfiÑ]œ⁄:ÌÈÒ]dÖ„”÷\:ÌÈ◊Œ]fl÷\Ê:9ÈpÊÑÅÈ5\:‹ŒÖ◊÷:]Èd]™\:\Öl^:Ìà\ÑÅ÷\:Ö„øh:%kÖ„æ^::::Ω]zehÑ\:ÿz⁄]√⁄
Ød:Ì÷Ä^:áÈ“ÖhÊ:k]e“Ö∏\:ó√e÷:Í”È⁄]flËÄÁ⁄2m÷\:ƒeçi÷\::∫:k]iË0”÷\Ñ]d˚\::ÌÀ◊i}∏\::Øzd:{Ê\1h0.81X:r::ØzdÊ0.44:r=F:

:‡⁄:ÏÑ\Ö¢\:ÌpÑÄ:ÅË\áh:Öl\:·]“:ÎÉ÷\:jŒÁ÷\:ÍÀ :\É‚10:∞b:40::Ó◊¬:›�Ì÷Ä^:::::]Èe◊zà:ºzœ :äez°\:fz“Ö∏:ƒeçi÷\F::::Øzt:Óz◊¬
‡⁄:k]iË0”÷\:áÈ“Öh:ÅË\áh:1800:∞b:2700:»◊⁄I::]Èe◊à:·]“:Ÿ]ïË^F::Ö„øË:%ÊÖl˘\::äe°\:fÈà1÷:Íd]™˜\˜b::áÈ“\1÷\:∫

0“˘\::‡⁄2725:»◊⁄I:√Ë:]⁄:Î^:Ÿ:ŸÄ]0.0158:ŸÁ⁄I:Ÿ]¢\:Á‚:]€“:Ÿ::‹ŒÑ:ÖÚe÷\:∫18H::
ƒp\Ö∏\T::

-Allison, J.D., Brown, D.S. and 
Novo-Gradoc, K. L. 1993. 
MINTEQA2-PRODEFA2, a 
Geochemical Assessment Model 
for Environmental Systems: 
version 3.0 User’s Manual, 
Environmental Research 
Laboratory, U. S. Environmental 
Protection Agency, Athens, 
Georgia. 
- Irrigation project of the Khabour 
River catchment Basin, Stage 2, 
Explanatory notes, Volume 3, Soil 
survey, November 1984:
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C:ÕÁåÖ£\Ñ]flß^B::
fËÄ:›]ë¬:H›::
ÌËÑÁâ÷\:ÌÈdÖ√÷\:ÌËÑÁ„€°\::

TÍh]efl÷\:ÃÈflëi÷\::
C::TÕÁåÖ£\Scolymus Cardunculus, Linn.B::

“Ö∏\:Ì◊Ò]√÷\:k]h]efi:‡⁄eÌ:TCompositae 
Ì◊ÈëÀ÷\T Asteraceae::
≈Áfl÷\T . Cardunculus Cynara::
TÃêÁ÷\::

:::·ÁzfiÖœ÷\:]zÈœËÖ b:Ÿ]z4:∫:Ó€âË:::::Í�zàÁi⁄:k]zefi:Áz‚Ê
:·^:‡”¥:Ö€√⁄Ëe:Óœ:∫:ÏÅ∏:ôÑ˘\3z4:k\ÁflàF::∞b:Í€iflË

:Fÿœ¢\:’Áå:Ì◊Ò]¬:8÷\:‰h\ÑÁfi:ÿp^:‡⁄:≈ÑáËË:›Å}iâ::]z„fl⁄
:\É«÷\:∫÷\:j}i:ÎÖ‚á÷\∏\Ê:‹}ïi÷\Í€u◊F::]€“:ÿ“ˆh:Å¬\ÁŒ

:ÏÑÁfl◊÷:ÌÈ�«∏\:k]d]flœ÷\:8÷\:Ì”È3:ÌïËÖ¬:·Á”h:H‰È€¢Ê
Ø⁄]iÈ :‡⁄:ÏÅÈp:ÌÈ€“:Ó◊¬:ÎÁi´:CÊ:B^CgBH:::Óz◊¬:ÏÊ¯¬Ê

Ö”÷\:k\ÑÅÈ‚ÁdÁ„ ::ØhÊ0÷\:‡⁄:]„d:ã_d:˜:ÌÈ€“:Ó◊¬:ÎÁi´
HÌÈfiÅ√∏\:{¯⁄˘\Ê:k]flÈ⁄]iÈÀ÷\Ê 

ÑÊÉpÂ:Ø¬ÁfiFì]ëi⁄¯÷:ÌÈÀÈ÷:T ÊÌfiá¶:ÌÈ€¢::ÌzœÈ€¬:
:∞b:]‚Ö�Œ:ÿëË:ÅŒ2H5:::::\Éz«÷\Ê:]z∏\:‡Ëáz}id:›Ázœh:‹àF:

Ê÷::ä|Özâ÷\:‰ezçh:Ì◊ËÁö:—\ÑÊ^:ÕÁåÖ}◊::::ÌzpÑÄ:∫:kÊ]zÀih
:::]z„i ]t:Óz◊¬:ÏÖzåÖç÷\:Ñ]z‚Ü^:FÂ::k\Ç:Ìze“Ö⁄ ::·Áz÷:ÍqzâÀfld:

:ÿÈµÊ::F2ez“:‹zqt::::∞b:ÿzëË:ÅzŒ7::C:k]zêÁd17:B‹zà::∫
Ö�œ÷\:H::jz†:Ó◊¬:k\ÑÁfl÷\:Ê^:ÌËÖ‚á÷\:ãÊıÖ÷\:ÔÁiü:ÎÖz‚Ü:
Ózz€¢:zz•ÕÁÀzzëd:Ω]:::ÌzzË]€¢:ÌzzÈ™Áh:—\ÑÊ^:‡zz⁄÷\:fzz◊œ
Í€u◊÷\:H:j}i÷\:Ì€ŒÎÖ‚á÷\:ÁiüÎ::::Áz≥:Óz◊¬:7z∆Ü:::ÑÊÄ:‰z÷

∫:Ñ]çifi\:ÌÈ◊€¬ \Á5\:ÏÅ¬]â±:ÑÊÉe÷\H::
£\8zz÷\:Özzï£\:‡zz⁄:ÕÁzzåÖ::∫:ŸÅzzi√∏\:Ázz°\:∫:Ázz€flh

ôÁtÊ:]dÊÑÊ^:gÁflp:–ö]fl⁄ ::fz◊�ih:nÈt:FºàÁi∏\:Öue÷\
ä€ç∏\:äœ�÷\Ê:Ìeë£\:Ìd1÷\:‰i¬\ÑÜÊ:F0i√Ë :‡⁄:·]⁄ÊÖ÷\

:ÿÒ\Ê^‡⁄:¬ÑÜ:H‰]fi]ËáËÁ÷:∞b:·ÊÖœd:‘÷Ç:Å√d:ÿœifi\::∫:k]Ë˜Á÷\
::‡ËÖp]zz„∏\:ØÈzzâfiÖÀ÷\:–zzËÖö:‡zz¬:ÌzzÈ”ËÖ⁄˘\:ÏÅzzui∏\Ê:∞b:

]eà˘\:‡ËÖp]„∏\:–ËÖö:‡¬:]ÈfiÑÁÀÈ÷]“H·:  
TÌÈÒ\É«÷\Ê:ÌËÄ]ëiŒ˜\:ÌÈ€‚˘\::

:›]¬:∫1922::::::]zÈfiÑÁÀÈ÷]“:∫:ÕÁzåÖ£\:Ìz¬\ÑÜ:kÖzçifi\
ÅÒ]√◊÷Ê:ÌÈÒ\É«÷\:‰i€Èœ÷ ::::Ózit:‰zi¬\ÑÜ:‡z⁄:2e”÷\:ÎÄ]ëiŒ˜\

ÂÄ]ët:ÌË\Åd:Åfl¬:ÌËÁflâ÷\:k˜]Àit˜\:›]œh:jfi]“:‰fi^HH ::ÅzŒÊ
Ì ÁåÖ|:0“^:Ó◊¬:ŸÁë¢\:#:Ê]‚Ö�Œ:ÿê:∞b:1H80›:C6:

›ÅŒB:Ñ\Ê:F:]„¬]ÀhÍ÷\Át:22:à‹:C ::≈]zdÑ^:Ìl¯l÷\:›ÅzœBH:::Áz‚
:Éfl⁄:]ËÑÁà:∫:Ì¬ÊÑá∏\:k\ÊÖï£\:ÿÈê]•:‡⁄:Åt\Ê÷\:‹ËÅœ

::Í÷\Ázú:‰fl⁄:Ì¬ÊÑá∏\:Ìt]â∏\:ÑÅœhÊ200:::ÏÖzçifl⁄:Ñ]zi”‚:
:Ï2ezz”÷\:·Åzz∏\:ŸÁzzt:ÌÈzzâÈÒÑ:ÏÑÁzzëd:8ø ]zz•:0zzi√hÊ:F

:Fs]zzifi˝\:∫:∞Ê˘\:fzz◊tÊ:–zzç⁄Ä:ízz∂:8ø ]zz•:]zz„È◊ËÊ
Â]∂ÊH:Ê:::::]zπ:ÔÖz|^:Åz√d:Ìflà:‰“¯„ià\:Ó◊¬:f◊�÷\:Ä\ÄáË

:ƒzzàÁi÷\:fpÁizzâË:∫:]€Èzzà˜:‰zzi¬\ÑÜ·^::ÌzzÈÚÈe÷\:ΩÊÖzzç÷\
:Ìeà]fl∏\:ƒ⁄:ÏÖ Ái⁄::::::]z⁄b:ÖËÅzëi◊÷:‰zp]ifib:ƒÈflzëh:ÌzÈfi]”⁄b

HÏÑÊ],\:ÔÖ|˘\:ŸÊÅ÷\:‡⁄:2m”÷:�]e◊√⁄:Ê^:�]pÜ]ö::

::
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¬\ÑÜ:ÌÈ€‚^:‡⁄:ÅËáË:]πÊ:‰zi::\:ÌzÈ€”÷\::::Ãz◊√÷\:‡z⁄:Ï2ez”÷
C:Í÷\Át:Öï|˘\1G1H5:&ÊÅ◊÷:‡öB:::::ŸÁzë¢\:‡z”¥:8z÷\

:]„È◊¬::::ŸÁzë+\:9zp:]z„ifi\:Å√d::::≈Áz€,\:Ì⁄]}zï÷:�\Özøfi
:k]zh]efl◊÷:ÎÖï£\::::::Fk]zfi\ÁÈ¢\:‰zÈ◊¬:ÿzeœh:ÎÉz÷\::Ì ]zî˝]d

÷:Ì◊È◊œ÷\:ÃÈ÷]”i◊÷:‰i¬\Ñá ::Áz€fl÷\:k]h]efl÷\:ÄÊ]√h:Ìflà:ÿ“:ÍÀ
ö:Ö€iâhÊ:ÎÖ÷\:Ê^:Ñ]�⁄˘\:ºŒ]âh:fœ¬::::ƒzÈdÖ÷\Ê:]izç÷\:Ìz◊È

 ÁiË:Ï1 :∫H‰d:ÌË]fl√◊÷:jŒÁ÷\:≈Ñ\á∏\:ÔÅ÷:]„È :Ö::
:TÕ]flê˘\::

]fl‚::·\Åz◊e÷\:fzât:Õ]flê˘\:‡⁄:ÅËÅ√÷\:’:::ÌzÈ◊•:Íz‚Ê:F
:::HÌzËÖ‚á÷\:k\ÑÁzfl÷\:·\Á÷^Ê:›]qt^:∫:ÌÀ◊i¶Ê:ÏÄÅ√i⁄:Ì√Ò]åÊ
:]⁄:]„fl⁄:FÌflÈq5\Ê:Ìflâ+\:Õ]flê˘\:‡⁄:ÅËÅ√÷\:∞b:Ì ]î˝]d

fl⁄Ê:�]È◊√ :›Å}iâ⁄:Á‚:::::›]z¬:ÿ”zçdÊ:HÖËÁz�i÷\:ÅzÈŒ:Á‚:]⁄:]„
:·c ::::::·Áz”h:]z⁄:�]ze÷]∆:ÑÊÉze÷]d:]z‚Ñ]m“b:ÎÖ™:8÷\:Õ]flê˘\
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HÌËÄ]ëiŒ\:ÌÈ¬]€ip\:ÌÈÚÈd:z:ÌÈflöÊ:Ä]√d^::

T]zzÈfi]l:]”zzâ÷\:ÌzzçÈ√⁄:ºzz≥:2Èzz«h:ÎÊÅzze÷\:º€flzz÷\:‡zz⁄:·
::::::‰z÷:äÈz÷:ÎÊÅze÷] :FÖœizâ⁄:Ízt¯ :ÌçÈ√⁄:º≥:∞b:ÿœfli∏\
:::::]z€mÈt:‰zfi^:Î^:HÓ€¢]zd:‰ziŒ¯¬:ÿd:�]ÈçÈ√⁄:ôÑ˘]d:ÌŒ¯¬
:::::Óz„ifi\:Ózi⁄:‰z“1Ë:FÂ]z«ie⁄Ê:‰ Å‚:Á„ :˙”÷\Ê:Ó¬Ö∏\:ÅpÊ
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::Ìz3:Á‚:ÿœfli÷] :HÎÄ]ëiŒ\Ê:ÍÀ◊¬:ÄÊÄÖ€“:Íh]efl÷\:Âı]�∆
Ê:˙”÷\:‡¬:Ìmt]e÷\:ÌËÊÅe÷\:Ï]È¢\:{¯À÷\:ÌŒ¯¬:]€flÈd:HÓ¬Ö∏\

:ÏÖ€izzâ⁄:Ìzz€Ò\Ä:ôÑ˘]zzd:]zz„È :HHÿzzÈp:∞b:ÿzzÈp:‡zz⁄:ÿzzœiflh
:‰i÷ÁÀö:∫:‰h]ËÖ“ÇÊ::HHÂÄ\Åp^Ê:‰◊‚^:‡ Å⁄Ê:‰içÈ√⁄:ÑÅë⁄

HÂ]eêÊ::
T¿u◊fi:·^:]flÈ◊¬:‘÷Ç:–Èœui÷Ê::

1G:::·]”zâ÷\:Ì◊È◊œ÷\:Ê^:k\Á∏\:ôÑ˘\:ÄÁpÊ:Ñ\Ö€ià\:·^
:::zz∆:Ífi]zz⁄^Ê:›¯t_zzd:ÌzzÈpÑ]£\:ƒËÑ]zzç∏\:g]uzzê^:ÎÖzz«Ë:2

HÌÈflöÊ::
2G::]È \Ö«p:·^:wîÁh:~ËÑ]i◊÷:]flh\ÖŒ:·b:::jzfi]“:Öz�œ÷\

:::Ìzz ]”d:Ízz¬\ÑÜÊ:Í¬]zz€ip\:ôÁzz„fiÊ:Ñ\Öœizzà\:k\1zz :éÈzz√h
:::ÌzzÈ¨Ñ]i÷\:ÿzzt\Ö∏\:Ÿ¯zz|:ÌzzËÄ]e÷\:Ózzit:ÏÑÁzz€√∏\:–ö]zzfl⁄
::::::ÌzÈfi]€m√÷\:Ìz◊tÖ∏\:∫:·]”zâ÷\:ÄÅz¬:íŒ]zflh:·bÊ:HÌeŒ]√i∏\
::·]”zzà:ÄÅzz¬:ÑÅzz�Œ:HÌzzÈh\Ç:ÌÈzzà]ÈàÊ:ÌËÖzzçd:g]ezzà˘:jzzfi]“

à:ÌÈ÷]¢\:ÌËÑÁ6G8::::·ÁÈfi]z€m√÷\:]„z◊it\:]⁄Åfl¬:Ì€âfi:·ÁÈ◊⁄
C1516:C:]z„fl⁄:‹„pÊÖ|:Åfl¬:·]“:]€flÈd:B›1916::Í÷\Ázt:B

2.25:HÌ€âfi:·ÁÈ◊⁄::
3G::::ÌzÈ∏]√÷\Ê:ÌzÈdÖ√÷\:ÌÈ€◊√÷\:ÖËÑ]œi÷\:‡⁄:ÅËÅ√÷\:wîÁh

:::Íh]zefi:]z�∆:Á≥:ÿ€iü:ÌËÁflâ÷\:Ñ]�⁄˘\:ŸÁ�‚:k˜Å√⁄:·^
:::2mz”d:›ÁzÈ÷\:‰zÈ◊¬:Á‚:]π:ÿï ^::]z⁄:\Çb::::Ÿ¯«izà˜\:‡zât^

::::::‰z€È⁄Öh:#:]z⁄:\Çb:‰zhÄ]¬b:‡z”¥Ê:HHÅÈzåÖ÷\Ê:‹øfl∏\:Í€◊√÷\
:::ÌËÄ]zzëiŒ\Ê:ÌzzÈfl :ÌzzËÑ\Äb:»Èzzê:Ÿ¯zz|:‡zz⁄:‹ÈzzøflhÊ:ÌzzËÅõ
::::::Ìz÷]¢\::ÂÉz‚:Åz“ˆh:ÌzÈ¥Ä]“˘\:k]zà\ÑÅ÷\:ƒÈµÊ:Øieà]fl⁄
::::·b:HÌzÈ ]”÷\:k\0z£\Ê:k]zÈfi]”⁄˝\:kÖ Áh:\Çb:]„◊t:ÌÈfi]”⁄bÊ

::ÌzÈ¬\ÑÜC:k]zà]Èà:ƒîÊ:f◊�iË:–eà:]⁄:::FÌÈt]Èzà:FÌzÈÚÈd:F
::ÌËÑÁzâ÷\:ÌËÄ]e÷\:ÖËÁ�i÷:Ï]È¢\:Ít]fl⁄:Ì ]”d:Ì¬Áfli⁄:BÌËÑ\Äb

T]„€‚^:‡⁄:Ø⁄Ä]œ÷\:‡ËÅœ√÷\:Ÿ¯|::
1G ::::Ìz◊œfli⁄:ÌzÈdÖh:‡z⁄:›]fl∆˘\:ÌÈdÖh:gÁ◊à^:ÖËÁ�hÊ:2È«h

:∞b:›]fl∆˘\:fËÖ«h:]„fibÊ:FÏÖœiâ⁄:›]fl∆^:ÌÈdÖh:≈Ñ\á⁄:∞b
:ÏÑÁzz€√∏\:::Ä]zz¬:Ízz‚Ê:ÃzzËÖ£\:∫:]„œËÖzzçhÊ:ƒzzÈdÖ÷\:∫:Ï

::ÌzÀ◊}i∏\Ê:Ì◊œfli∏\:ÌÈd1÷\:—ÖöÊ:Ó¬Ö∏\:ÕÊÖæ:]„iîÖ 
::::::ÿzËÁü:∫:Ï2ez“:ÌzÈ¬]€ip\:ÏázÀŒ:∞b:ÎÄˆzË:ÕÁà:‘÷ÇÊ
:::::∞b:ÎÊÅze÷\:ÌzçÈ√∏\:ºz≥:‡z⁄:·]”â÷\:‡⁄:Ï2e“:Ì´Öå

::ÌzzçÈ√⁄:ºzz≥
::]zzz⁄Ê:Öœizzzâ⁄
:‘zz÷Ç:‰fl€zzïiË
:ÖËÁzzzz�h:‡zzzz⁄
:∫:2Èzzzzzzzz«hÊ

:ÑÁzz�i÷\:g]√Èizzà\Ê:ÅzzÈ÷]œi÷\Ê:k\Ä]zz√÷\Ê:‹È‚]zzÀ∏\Ê:‹Èzzœ÷\
:Ízz€◊√÷\nËÅzz¢\:9œizz÷\Ê:Ózz◊¬:ôÖzzÀË:ÑÁzz�i÷\:\Ézz‚:·b:H

:::::8zz÷\:Ìzzê]£\:‹„È¬\Özz⁄:Ózz◊¬:Ä]zz€i¬˜\:›]zzfl∆˘\:ÍzzdÖ⁄
::::::]z„iË]∂Ê:]„iË]œzàÊ:ÌzËÁ¬Ö÷\:]„h\2qzå:Ìz¬\Ñád:·Á⁄ÁœË
::::::‡z⁄:‡”€iz÷\Ê:Ìezà]fl∏\:Ìz÷ÊÅ÷\:Ïáz„p^:Õ\Öåcd:]„iË]¬ÑÊ

:Í¬Ö÷\:‹Èøflh::í◊}iz÷\Ê:HHÖÒ]°\:Í¬Ö÷\:Ó€âË:]⁄:]„fibÊ
d:›ÁœË:8÷\:k]ËÅ√i÷\:‡⁄:::::ÖÒ]zç√÷\:]z€¬ÜÊ:·ÊÉzÀfli∏\:]z„

H‹‚2∆Ê 
2G :::::::ÌzËÁ¬Ñ:k\Ü]zÈt:ÿ”zå:Óz◊¬:ÌzËÄ]e÷\:Ízî\Ñ^:ƒËÜÁh:·b

::ÂÉzz‚:·b:HÄÁzzçfl∏\:2«izz÷\:–zzÈœü:Ózz◊¬:Å¬]zzâË:ÕÁzzà
::2Èzz«hÊ:Í¬]zz€ip˜\:ŸÁzzui÷\:∫:ÏázzÀŒ:∞b:ÎÄˆzzh:ÏÁzz�£\
::ÎÁzÈfle÷\:2«i÷\:ŸÄ]√Ë:ÎÊÅe÷\:ƒ€iq€◊÷:ÌÈ¬]€ip˜\:ÌÈfle÷\

:∑:Ÿ¯zzz|:ÎÑÁzzzâ÷\:ÃzzzËÖ÷\:∫:ÿzzzët:ÎÉzzz÷\:k]flÈzzzâ
::Íz¬\Ñá÷\:{¯ê˝\:–Èe�h:ÌqÈifi:Íî]∏\:·Öœ÷\:k]flÈiàÊ
::::∞b:]„z◊ËÁü:‡z⁄:‰zfl¬:rifi:]⁄Ê:≈]�Œ˝\:Íî\Ñ^:ÏÑÄ]ë⁄Ê

H\Öp˘\Ê:Øt¯À◊÷:Ï2«ê:ÌÈ¬\ÑÜ:k\Ü]Èt 
TÌÈ÷]i÷\::2Ë]√∏\:– Ê:‘÷Ç:–Èœü:‡”¥Ê::

H‹fl∆:ã^Ñ:ÿ”÷:Ñ]i”‚:Ãëfi:ŸÅ√±:ƒÀiflË:›]fl∆^:ÍdÖ⁄:ÿ“::
Å√±:ƒÀiflË:›]fl∆^:ÍdÖ⁄:ÿ“:Ÿ1::ŸÁÈ£\:‡⁄:ã^Ñ:ÿ”÷:Ñ]i”‚

HÌ◊Èê˘\:ÌÈdÖ√÷\::
:::::ŸÅz√±:ƒzÀiflË:›]zfl∆^:ÍzdÖ⁄:ÿ“1.5:::::‡z⁄:ã^Ñ:ÿz”÷:Ñ]zi”‚

Hÿd˝\::
3G :::::Óz◊¬:ÌzËÄ]e÷\:∫:éÈz√h:›]zfl∆˘\:·^:�]È€◊¬:ÕÊÖ√∏\:‡⁄

::::ÌzËÁ¬Ö÷\:]z„i÷Á∂:ÏÄ]zËÜ:feâdÊ:FÌÈeç√÷\:k]h]efl÷\:Í¬Ñ
:∞b:ÎÄˆË:]π:›]fl∆˘\:ÍdÖ⁄:Ñ]e“:ÿeŒ:‡⁄:Í¬Ö÷\:ÓîÁ Ê

°\:Í¬Ö÷\:feâd:ÖÒ]:::∞b:ÎÄˆzË:]zπ:ÌÈÒ\É«÷\:]„iË]À“:›Å¬
:::::˜:8zz÷\:ÌÈ“Ázzç÷\:k]zzh]efl÷\:‡zz⁄:Íh]zzefl÷\:]zz�«÷\:]zzœd
:::ÿzz◊£\:ŸÁzzët:∞bÊ:]zz„fl⁄:ÏÄ]Àizzà˜\:›]zzfl∆˘\:ƒÈ�izzâh
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::k]zh]efl÷\:ÂÉ‚:Ó◊¬:ÌËÉ«i÷\:ƒÈ�iâh:ÿd˝\:·^:]±Ê:HH‰È 
::::::Øzd:ÌzÈd1÷\:∫:ÎÁz¬Ö÷\:ÿz⁄]”i÷\:gÁzpÊ:·Ámt]e÷\:Ófleh

i÷:›]fl∆˘\Ê:ÿd˝\::::Øzd:Íz¬\Ö∏\:’¯„izà\:∫:·Ü\Ái÷\:–Èœu
:::::]zzz�«÷\:·^:]zzfl€◊¬:\ÇbÊ:HÌÈezzç√÷\Ê:ÌÈ“Ázzç÷\:k]zzh]efl÷\

::Í÷\Ázzú:‰zzi÷Á∂:ÑÅzzœh:ÌzzËÄ]e÷\:∫:ÎÁzz¬Ö÷\:Íh]zzefl÷\15:
::::ÿzzd˝\:‡zz⁄:‰zzi÷Á∂:‰zzÈ÷b:Õ]zzïË:‘÷Ézz” :ã^Ñ:·ÁzzÈ◊⁄

:Í÷\Ázzú500::›]zzfl∆˘\:ƒzz⁄:ÔÉzz«h:ÌzzÈfi\ÁÈt:ÏÅzztÊ:Ãzz÷^
¢\:·\áÈ⁄:∫:ÿ◊|:Î^:·ÊÄ:›ÁÈ÷\:ÏÅp\Ái∏\:::ÌzËÁ¬Ö÷\:Ìz÷Á€

T]„p]ifib:ÑÅœË::
300.000::›^:ÌŒ]fi@5:X:�]È⁄ÁË:fÈ◊t:»“1.5::·ÁzÈ◊⁄:

H›ÁÈ÷\:∫:Ìqifl∏\:ÌÈ€”÷\:»“::
1.5::fÈ◊t:»“:·ÁÈ◊⁄@360:::X:›ÁzË540::::»z“:·ÁzÈ◊⁄

HÌflâ÷\:∫:fÈ◊t::
540::fÈ◊t:»“:·ÁÈ◊⁄@10:X540:::ÌËÑÁzà:Ï2÷:Ñ]È◊⁄

:z⁄:ÎÁflâ÷\:s]ifi˝\:Ì€ÈŒ::::::‡z⁄:]z„p]ifib:]z⁄^:Hrizfl∏\:fzÈ◊¢\:‡
\zd:�]ËÁflà:ÑÅœÈ :‹u◊÷30:::::Í÷\Ázt:]z„i€ÈŒ:‡zö:Ã÷^3:::Ñ]zÈ◊⁄

::::::Óz◊¬:éÈz√h:8z÷\:ÿzd˝\:‡z⁄:rh]fi:ÿ|Å÷\:\É‚Ê:HHÌËÑÁà:Ï2÷
::::::‹izzË:˜:ÎÉzz÷\Ê:�]zzÈ÷]t:ÄÁzzpÁ∏\:Í“Ázzç÷\:Íh]zzefl÷\:]zz�«÷\
::::::›]zfl∆˘\:ƒÈ�izâh:˜:nzÈt:ÏÄÁzpÁ∏\:›]zfl∆˘\:‡⁄:‰“¯„ià\

HÌËÁ¬Ö÷\:k]h]efl÷\:ÂÉ‚:’¯„ià\::
Èœü:‹iË:ÏÁ�£\:ÂÉ‚:·b:‡⁄:ÿ⁄\Á¢\:—Áfl÷\:Ä\2ià]d:]„œ

:ÿd˝\:‡⁄:Ï2e“:Ä\Å¬^:]„ËÅ÷:Ö ÁiË:8÷\:ÌœÈœç÷\:ÌÈdÖ√÷\:ŸÊÅ÷\
::::ÌËÄÁ√zâ÷\:ÌzÈdÖ√÷\:Ìz”◊€∏\Ê:·\ÄÁâ÷\Ê:]Èfi]iËÑÁ⁄Ê:]ÈeÈ÷:ÿm⁄

TÍ◊Ë:]⁄:– Ê:›]fl∆˘\:ÍdÖ⁄:Ó◊¬:]„√ËÜÁh:‹iËÊ::
:‘◊¥:‡⁄:ÿ“15::‹fl∆:ã^Ñ::::Åzt\Ê:ã^Ñ:›¯izà\:‰z÷:–´

:”zzå:Ózz◊¬:‘zz÷ÇÊ:Bÿzz⁄]t:ÌzzŒ]fiC:Ì�zzàÁi⁄:ÏÖzzâÈ⁄:ôÊÖzzŒ:ÿ
::‡z⁄:fÈ◊¢\Ê:‹u◊÷:�\2e“:�\ÑÅë⁄:ÌËÄ]e÷\:weëh:‘÷ÉdÊ:Fÿp˘\
:::::::�]zz€¬ÄÊ:·]”zzâ◊÷:ÍÒ\Ézz«÷\:‡zz⁄˙÷:�]zzœÈœü:›]zzfl∆˘\Ê:ÿzzd˝\

H9öÁ÷\:Ä]ëiŒ¯÷::
::Ä\2izzà\:{1zzœfi:ÏÁzz�£\:ÂÉzz‚:–zzÈœui÷100:ÌzzŒ]fi:Ãzz÷^

:Ñ]zz�Œ˘\:∫:Ö Ázzi∏\:fzzÈ◊¢\:Í÷]zz¬:ÅzzÈ°\:≈Ázzfl÷\:‡zz⁄:ÿzz⁄]t
Ê:F�]Àfi`:ÏÑÁ“É∏\:::]z„√ËÜÁhÊ:Ìz⁄Ä]œ÷\:ÌÈâ€£\:Ì�£\:Ÿ¯|:‘÷Ç

HÂ¯¬^:]flt1Œ\:]€“:›]fl∆˘\:ÍdÖ⁄:Ó◊¬::

TÌÈt]Èâ÷\Ê:ÌÈÚÈe÷\:Õ\Å‚˘\::
::::::�] Åzz‚:wezzê^:]„ifi]ÈzzêÊ:ÌzzÚÈe÷\:Ózz◊¬:æ]zzÀ¢\:·^:]zz±
::]z�«÷\:‹È⁄Öh:Ï]¬\Ö⁄:f◊�iË:�]⁄]¬:�]Èp]ifibÊ:�]ÈuêÊ:�]È√€i§

:Íp\Ö¢\:Íh]efl÷\¬:æ]Àu◊÷:Ì ]îb:Á„ :Ö�œ÷\:ÔÁiâ⁄:Ó◊¬:Ó◊
:::::]zz„p]ifib:nzzÈt:‡zz⁄:ÿ|Åzz◊÷:�\ÑÅzzë⁄:s\Özz¢\:0zzi√h:ÌzzÚÈe÷\
:ÌËÊÅe÷\:k]¬]flë÷\:‡⁄:ÅËÅ√÷\:‹iËÊ:F]‚2∆Ê:‹uÀ÷\Ê:g]ç|˙÷

Hs\Ö¢\:ÂÉ5:‡ËÑÊ],\:·]”â÷\:]„qiflË:8÷\::
:ÌÈe√å:Ìt]Èà:weëi÷:ÌÈÚÈe÷\:Ìt]Èâ÷\:ÖËÁ�h:∞b:Ì ]îb

çfi:Ÿ¯|:‡⁄::–ö]zfl∏\:Ì ]“:∫:ÌÈe√ç÷\:ÌÈt]Èâ÷\:k]€È}∏\:Ö
:::::ŸÊÅz÷\:∫:Özçiflh:k^Åzd:Ìt]Èzà:ÂÉ‚Ê:ÌËÊ\Öuë÷\Ê:ÌÈp\Ö¢\

H‡ËÖç√÷\:·Öœ÷\:‡⁄:Ífi]m÷\:Ãëfl÷\:Éfl⁄:ÌœÈœç÷\:ÌÈdÖ√÷\::
:::ÌzÈ|]fl∏\:k]zà\ÑÅ÷\:Ÿ¯|:‡⁄:ÏÅui∏\:‹⁄˘\:\0|:ÑÅœË
:::::·Özœ÷\:ÌzË\Åd:∫:ÌËÑÁzà:∫:Ízp\Ö¢\:Íh]efl÷\:]�«÷\:Ìeâfi:·^

zzç√÷\C:Í÷\Ázzt:‡ËÖ25G30:˜:]zz€flÈd:Özz�œ÷\:Ìt]zzâ⁄:‡zz⁄:B?
:›ÁÈ÷\:ÜÊ]qih2.5H?::

:::::›]zz¬:]zz„i◊tÑ:‡zz¬:jzzfl◊d:·`:ÌzzËáÈ◊”fi˝\:Ìzz÷]tÖ÷\:kÖzz“Ç
1878:::ÌzËÄ]e÷\:Í�«h:jfi]“:ÌËÁ¬Ö÷\:k]h]efl÷\Ê:k\2qç÷\:·^

::≈]zÀhÑ]d:ÌËÑÁâ÷\1G1.5::::::∫:gÁ„zâ÷\:ÿzµ^:‡z⁄:jzfi]“Ê:›
::::\:Ñ]qzå˘\:ÌzÈ◊e°\:‡“]z⁄˘\:óz√d:∫:]„◊◊}ih:%]√÷\::ÌzÈp\Ö¢

::::ÎÑ]zze¢\Ê:·˜á«÷]zz“:ÌzzË0÷\:k]zzfi\ÁÈ¢\Ê:Õ]zzÀq◊÷:Ìzz◊€ui∏\
::Ö⁄Åzh:Ÿ]ep:Ì◊â◊à:·^:k]à\ÑÅ÷\:ó√d:kÖ“Ç:]€“:HH]‚2∆Ê
:‡ËÖzzç√÷\:·Özzœ÷\:ÿzzÒ\Ê^:∫:Ï]zz�«⁄:jzzfi]“:ã]zz√◊e÷\Ê:ÌÈ÷]€zzç÷\
::::g:]„it]zâ⁄:ÑÅzœhÊ:]z‚2∆Ê:g\á◊÷\Ê:Íâ◊ö˘\:‹�e÷\:Ñ]qå_d

300:HÑ]i”‚:Ã÷^::
:ƒËÜÁh:·b]Èu“:ÌËÄ]e÷\:Íî\Ñ^:::›]zfl∆˘\:ÍzdÖ∏:ÌËÁ¬Ñ:k\Ü

:Ì¬\Ñá÷:ÌËÁflà:º�ù:‹„⁄\á÷bÊ::::Ñ]qzå˘\Ê:ÌzËÁ¬Ö÷\:k\2qzç÷\
::äzzÀfi:ãÖzz∆:ÏÄ]zz¬b:Ÿ¯zz|:‡zz⁄:Õ]zzÀq◊÷:Ìzz◊€ui∏\:ÌzzÈp\Ö¢\
:Ízzî]∏\:∫:Ìzzœ�fl∏]d:ÏÅÒ]zzà:jzzfi]“:8zz÷\:ÌzzÈ◊+\:Ñ]qzzå˘\
::::::Ìz◊ËÁ�÷\:ôÊÖzœ÷\:‹ËÅzœh:ƒËÑ]zç⁄:Ÿ¯z|:‡⁄:‹5:Ì÷ÊÅ÷\:‹¬ÄÊ

Å÷\:Ïázz„p^:›]zzÈŒ:Ÿ¯zz|:‡zz⁄Ê:ÿzzp˘\:‘zz◊h:s]zzificd:ÌzzÈflÀ÷\:Ìzz÷Ê
::::::k\Áflzà:ÏÅz√÷:]„iË]œzàÊ:]z„i¬\ÑÜÊ:Ìzê]|:ÿh]ç⁄:∫:ã\Ö«÷\

H]„iË]¬ÑÊ:]„iË]€ú:·ÁdÖ∏\:›ÁœË:·^:Ì�ËÖå::
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:::::‘zz◊h:∫:Ízz¬\Ñá÷\:Ä]zzåÑ˝\Ê:ÌzzÈ¬\Ñá÷\:ÖÒ\ÊÅzz÷\:ÄÁzzpÊ:·b
::]z„iË]∂:]€flÈd:HŸ]€¬˘\:‘◊h:Ü]ß˝:ÌËÑÊÖî:weëh:–ö]fl∏\

:::]zz∏\Ê:ØdÖzz∏\:]„d]uzzê^:ÿzzeŒ:‡zz⁄:ÌfiÁ€zzï⁄:wezzëh:FØ”÷
:::::::Ÿ¯z|:ÏÁzpÖ∏\:Õ\Åz‚˘\:…Áz◊d:∞b:ÎÄˆzË:ÕÁzàÊ10G20:

::::ÌzËÄ]e◊÷:Íh]zefl÷\:]z�«÷\:ÏÄ]¬b:∞b:ÎÄˆË:ÕÁàÊ:Ì⁄Ä]œ÷\:Ìflà
H]‚2∆Ê:g\á◊÷\Ê:‹�e÷\:Ñ]qå^:‡⁄:ÌËÑÁâ÷\::

:::::::�\Ñ]z„fi:]z5]µ:nzÈt:‡z⁄:ÏázÈ€i⁄:ÌzÚÈd:ÿ”çh:ÌËÄ]e÷\:·b
::::]zπ:›]z¬:ÿz“:ƒÈdÑ:∫:7ç√÷\:Íh]efl÷\:]‚]�∆:Ìê]|Ê:�̄ È÷Ê

Œ:f„◊Ë::::::]z€“:ÌÈezç√÷\:‰zi◊t:Ÿ]z€õ:\Áz√i€iË:Í“:ã]fl÷\:gÁ◊
::::]5Á„zzàÊ:ÏÖzz€œ∏\:]zz„È÷]È÷:∫:�\ÅzzËÖ :�̃ ]zzµ:ÌzzËÄ]e÷\:Ízz�√h
:::ƒ ÅzË:]zπ:ÏÑÁ€√∏\:–ö]fl⁄:‡¬:ÌÀ◊i}∏\Ê:ÏÇ]|˘\:Ì�âefl∏\

:Øflö\Á∏]zzd::Ø√izz€i⁄:›]zzË^:ÏÅzz¬:]zz„È :Ìzz⁄]Œ˝\Ê:]zz„hÑ]ËÜ:∞b
:zç⁄Ê:]îÁî:‡¬:�\ÅÈ√d:ÿÈ◊√÷\:]„Ò\Á‚Ê:]5]µÊ:]„ÒÊÅ„d:ÿ“]

::k]z€È}∏\:]çfib:Ÿ¯|:‡⁄:]„È :Ì⁄]Œ˝\:2 ÁhÊ:Ì⁄]√÷\:Ï]È¢\
:::::Ìz⁄]√÷\:–z \Ö∏\:]z„È :Ö Ázih:8÷\:Ì�Èâe÷\:ÌÈt]Èâ÷\:ÌÈÚÈe÷\

HÌ�Èâe÷\:Ï]È¢\:ÕÊÖø÷:Ìeà]fl∏\::
:ƒÈqzzzzçh:·b
:k]zz€È}∏\:]zzfld
:ÌÈt]Èzzzzzzzzzzzâ÷\
::Ìzz⁄]√÷\Ê:Ìzê]£\
:ÌzzzzzzzzzzÈfiÊ]√i÷\Ê
::ÏÁzzz�|:ÿ”zzzçh

Ìt]Èà:]„◊√pÊ:ÌÈÚÈe÷\:Ìt]Èâ÷\:ƒÈqçi÷:Ì€„⁄::ä ]flh:ÌÈe√å
HH]‚2∆Ê:Öue÷\:Ûö]å:Ó◊¬Ê:ÌÈ◊e°\:k]d]«÷\:∫:]„h2øfi::

:Ì⁄]5\:ÌËÖl˘\:‡“]⁄˘\:‡⁄:ÅËÅ√÷\:ÌËÑÁâ÷\:ÌËÄ]e÷\:∫:Ö ÁiË
::::::0zi√h:8z÷\:Ìz⁄]5\:ÌzÈflËÅ÷\:ÌtÖzî˘\:ó√e÷:Ì ]îb:�]È¨Ñ]h
::nzÈt:‡⁄:�]€„⁄:0i√Ë:ffi]°\:\É‚Ê:FØ€i„∏\Ê:Ñ\Êá◊÷:�\Åëœ⁄

flËÅ÷\:Ìt]Èâ÷]d:›]€i‚˜\::::::0zi√h:8z÷\:Öz�œ÷\:ÔÁizâ⁄:Óz◊¬:ÌÈ
:›]Ë^:∫:Øflö\Á∏\:äÀfli⁄:Í„ :]„i ]m”÷:�\Öøfi:ÌÈe√å:Ìt]Èà

::::::]z„hÑ]Ëád:·Áz⁄ÁœË:≈Áezà˘\:ÌzË]„fiÊ:ÌzÈ3Ö÷\:ÿ�√÷\::]zïŒÊ
::::::�]ze◊ö:]z„È :Ìz⁄]Œ˝]d:·Áz⁄ÁœË:›]zË^:ÏÅ¬:�]fi]Èt^Ê:Ñ]„fl÷\:‹ø√⁄

H]5:�]⁄\1t\Ê:]„fl⁄:�]dÖœhÊ:ÌÈâÀfl÷\:Ìt\Ö◊÷::

˘\:ÂÉ„d:›]€i‚˜\:·b:::ÌzÈ¨Ñ]i÷\Ê:ÌzÈflËÅ÷\:‡“]⁄˘\Ê:ÌtÖî
:::::‰z€ÈøflhÊ:]z5Át:Ízp\Ö¢\Ê:Íh]zefl÷\:]�«÷\:‹È⁄Öh:nÈt:‡⁄
:ÌËÑÁà:ÔÁiâ⁄:Ó◊¬:Íh]efl÷\:]�«÷\:ÏÄ]¬b:Ó◊¬:Å¬]âË:ÕÁà
::::k]ËÅz√i÷\:‡z⁄:ÌzdÁ◊�∏\:ÌË]€¢\:‡⁄ˆh:‡“]⁄˘\:ÂÉ‚:·^:nÈt
::::::HH‹‚Ä]zz™b:Ózz◊¬:ÿzz€√÷\:Ê^:]zz„È◊¬:Ø Özzç⁄:ÄÁzzpÊ:‹zz”ú

:∫:2e“:ÑÊÄ:]„iÈàÅœ÷ÊH‘÷Ç::
:::�]zÈ¬]€ip\:Ìz÷Áeœ⁄:Ì÷Êˆâ⁄:k]„p:ÿeŒ:‡⁄:]„hÑ\Äb:·^:]€“
::Ìt]Èzâ÷\:ÖËÁ�h:Á‚Ê:gÁ∆Ö∏\:ÕÅ5\:–œ´:�]Èt]ÈàÊ:�]ÈflËÄÊ
:::Öz�œ÷\:]z®^:Ì ]“:∫:ÌÈe√å:Ìt]Èà:]„◊√pÊ:ÌÈÚÈe÷\Ê:ÌÈflËÅ÷\
:::::::fz◊�iË:]zπ:‡“]z⁄˘\:ÂÉz„d:�]zïË^:ÌzÈfl«÷\:ÌËÄ]e÷\:‘÷Ç:∫:]±

∏\:—Ö�÷\Ê:Ì⁄]√÷\:]„œ \Ö±:›]€i‚˜\:::::‡z⁄:]z‚2∆Ê:]z„È÷b:Ì◊zêÁ
HÌ⁄Ü¯÷\:ÌÈt]Èâ÷\:Ì¬]flë÷\:k]⁄á◊iâ⁄::

:Ózz◊¬:ÕÖzzçh:ÌzzÈflËÅ÷\:Ìt]Èzzâ◊÷:Ì÷Êˆzzâ⁄:Ìzz„p:ÄÁzzpÊ:·b
:ÿ|Å÷\:ÏÄ]ËÜ:Ó◊¬:Å¬]âË:ÕÁà:‡“]⁄˘\:ÂÉ‚:ØâüÊ:ÖËÁ�h

H≈]�œ÷\:\É‚:‡⁄:ÌËÑÁà:–ö]fl⁄:Ì ]”d:9öÁ÷\:::Ñ]zçifi\:·^:]z€“
:ÌzË]∂:Ó◊¬:Å¬]âËÊ:Å¬]à:ÌÈ¨Ñ]i÷\Ê:ÌÈflËÅ÷\:ÌtÖî˘\:ÂÉ‚:

:::::Ñ]zei¬]d:Ízp\Ö¢\Ê:Íh]zefl÷\:]z�«◊÷:ÎÁÈ¢\:≈Áfli÷\:·^::ÿz”÷
:Ê^:ÂÑ]qzzå^:ƒzz�Œ:Ózz◊¬:Åzzt^:ıÖzz™:˜:�]zzàÅœ⁄:�]zz⁄Öt:wËÖzzî
::]zπ:ÍtÊÑÊ:9ËÄ:fp\Ê:]„È◊¬:æ]À¢\:0i√Ë:ÿd:]„d:ã]â∏\
:�]√Ò\Ñ:�̄ È◊æ:�]fi]”⁄:ÿ”çh:8÷\:Ìœà]e÷\:Ñ]qå˘]d:ÌÈfl∆:]„◊√™

H‡ËÖÒ\á÷\Ê:Ø ]�ë€◊÷::
Èê:ÄÁpÊ:f◊�iË:‘÷Ç:ÿ“:É|_h:ÌÈflËÄÊ:ÌÈt]Èà:ÌËÑ\Äb:Ì«

:::8z÷\:k]zÈ√pÖ∏\Ê:ÌÈ¬]€ip˜\:k]„°\:Ìu◊ë⁄:Ñ]ei¬˜\:Ø√d
::::∞b:s]zi´:ÎÉz÷\Ê:Í¬]z€ip˜\Ê:9ËÅ÷\:ÑÊÅ÷\:\É„d:�]È÷]t:›Áœh
H‡“]⁄˘\:ÂÉ‚:ÏÑ\ÄbÊ:‹È⁄Öh:∫:]„Ò\Ä^:Øâui÷:‹ÈøflhÊ:ÖËÁ�h::

TÌ⁄]¬:ÌËÄ]ëiŒ\:ÌÈ¬]€ip\:ÌÈfl⁄^:Õ\Å‚^::
ÌËÑÁâ÷\:ÌËÄ]e÷\:ÖËÁ�h:·b::]„Ò]�∆:‹È⁄ÖhÊ:]„iÚÈd:Øâui÷

:::ÌzÈdÖh:2Èz«hÊ:Íî]∏\:∫:ÂÅ„¬:–eà:]⁄:∞b:‰hÄ]¬bÊ:Íh]efl÷\
:::::ÕÅzz‚:–zzÈœü:∞b:ÎÄˆzzË:ÏÖœizzâ⁄:∞b:Ìzz◊œfli⁄:‡zz⁄:›]zzfl∆˘\
:::–zËÖö:‡z¬:‹‚Ñ\Öœià\Ê:ÌËÄ]e÷\:·]”à:ÄÅ¬:ÏÄ]ËÜ:Á‚:Íà]à^
:Í÷]i÷]dÊ:‡ËÖœiâ⁄:Øt¯ :∞b:‹„◊ËÁüÊ:‹„içÈ√⁄:º≥:2È«h

\:‹„€ÈŒ:ÖËÁ�h:Ì¬Öà:::ÌzÈÀËÑ:‹ÈzŒ:∞b:ÌËÊÅd:‹ÈŒ:‡⁄:ÌÈ¬]€ip˜
HÌËÖë√÷\:Ï]È¢\:Ω]≥^:ƒ⁄:‹◊Œ_i÷\:Ì√ËÖà:ÌÈt¯ ::
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Tk\\Öpb:ÏÅ¬:‘÷Ç:f◊�iËÊ::
TŸÊ˘\:::ÌzzÈflÀ÷\Ê:ÌzzËÑ\Ä˝\:Ïázz„p˘\:ÖËÁzz�h::ÿzz⁄]“:Ízz�«i÷

:::ÏÅzËÅp:ÌÈfl”zà:k]√€û:Á≥:Ó◊¬:Å¬]âË:]π:ÌËÄ]e÷\:Ìt]â⁄
:ÌzÈfl⁄˘\Ê:ÌÈ¬]€ip˜\Ê:ÌÈflÀ÷\:k]⁄Å£\:Ø⁄_h:Ÿ¯|:‡⁄::\Éz‚Ê:F

:k]ø ]+\Ê:Ít\Áfl÷\Ê:–ö]fl∏]“:ÌËÑ\Äb:á“\Ö⁄:o\Åtb:f◊�iË
:::Óz◊¬:ÕÖzçh:8÷\Ê:ÌÀ◊i}∏\:ÌÈ¬\Ñá÷\:ÌÈflÀ÷\:Ïá„p˘\:Ñ]çifi\Ê
::::::ÿh]zç∏\:]zçfibÊ:ÎÁz¬Ö÷\Ê:Ízp\Ö¢\:2qzçi÷\:º�|:ÉÈÀflh
:k]zzÈ÷˚\:Ø⁄_zzh:‘zz÷Ç:fzz◊�iËÊ:]zz„iË]¬ÑÊ:]„iË]œzzàÊ:]zz„i¬\ÑÜÊ

:::]zd˚\:ázÈ„ûÊ:]z‚2∆Ê:rËÑ]„ê:‡⁄:Ìeà]fl∏\:::]z±:ÌzËÜ\ÁhÑ˜\:Ñ
::g]uzê^:ÿeŒ:‡⁄:ÌË]¬Ö÷\Ê:ÌË]€¢\:weëh:]€flÈd:H‘÷Ç:fà]flË
::::::::‹z5:ÏÅzÒ]¬:]z„fiÁ“:�]fiÁ€zï⁄Ê:�]zœœ•:�\Öz⁄^:ÌzËÁ¬Ö÷\:k\Ü]È¢\

ÏÖå]e∏\:‹„iu◊ë⁄:–œüÊ:H]„iË]¬ÑÊ:]„iË]∂:∫::
TÍfi]m÷\::::ÅzËÅü:–zËÖö:‡¬:ÌÈflÀ÷\Ê:ÌËÑ\Ä˝\:Ïá„p˘\:ÖËÁ�h

:ËÑ]zzç⁄:∞b:]„€ÈzzâœhÊ:ÌzzÈ◊e°\:k]t]zzâ∏\:Ï2ezz“:ÌzzÈp\Öt:ƒ
:�]È÷]t:Ì€Ò]œ÷\:ÌÈ√Èe�÷\:k]È€u€◊÷:Ì ]îb:�]Èfl∆Ê:�]ËÑ\Äb:Ì◊œiâ⁄
:::::::ÌöÖzç÷\Ê:ÌzÈfl⁄˘\:Ïáz„p˘\:Ì�zà\Ád:ÌzÈfl⁄˘\:ÌzË]€¢\:Ø⁄_hÊ
:::::∫]zz”÷\:Ízz€◊√÷\:Í¬Ázz÷\Ê:k]zzÈfi]”⁄˝]d:Ìu◊zzâi∏\:ÌzzÈp\Ö¢\

HÌ⁄]√÷\:ÌÈ÷Êˆâ∏\Ê::
::::Ízî]∏\:·Özœ÷\:k]zflÈfi]$:ÿÒ\Ê^:∫:Ì÷ÊÅ÷\:‰d:j⁄]Œ:]⁄:·b

∂:‡⁄:::::ÌËÑÁzâ÷\Ê:z:ÌzÈfiÄÑ˘\:ÌËÑÁzâ÷\:ÄÊÅu◊÷:Ì◊⁄]“:ÌÈfl⁄^:ÌË]
::::]z�«÷\:ÏÄ]z¬b:ÌzÈfi]”⁄b:k]elb:∫:�]uî\ÊÊ:�\ÅÈÀ⁄:·]“:ÌÈŒ\Ö√÷\

:≈]ÀhÑ\:∞b:j◊êÁ :ÎÁ¬Ö÷\:Íh]efl÷\1G1.5::Ó◊¬:ŸÅË:]π:›
::‹Èzøflh:ƒ⁄:‘÷Ç:–œuiË:]⁄Åfl¬:ÂÅ„¬:–d]à:∞b:‰hÄÁ¬:ÌÈfi]”⁄b

HÖÒ]°\Ê:ÎÁîÁÀ÷\:Í¬Ö÷\:ƒfl⁄Ê:Í¬Ö÷\:ÌÈ◊€¬::
\Tn÷]m÷:::::ÌzËÑ\Äb:áz“\Ö⁄:o\ÅztbÊ:Ìœd]â÷\:ÄÁfle÷\:–Èœü:·b

::Ízzà]à^:ΩÖzzå:rezzfl⁄Ê:‘zzefl÷\Ê:Ö⁄Åzzh:Ìzzø ]•:ÿzzm⁄:ÏÅzzËÅp
:–zzÈœüÊ:ÌËÑÁzzâ÷\:ÌzzËÄ]e÷\:∫:Ï2ezz“:ÌËÖzzçd:k]zz√€û:ÌzzÈ€fli÷
::::Ìz÷ÊÅ÷\:Ïáz„p^:‡z⁄:‘÷Ç:s]i´:]∏:gÁ◊�∏\:Ífi]”â÷\:·Ü\Ái÷\
::ÌÈzçÈ√∏\:k]⁄Åz£\:ÿÈ„âhÊ:Ì⁄]√÷\:– \Ö∏\:ÌÈ€flhÊ:ÌÀ◊i}∏\:
:ÿdbÊ:›]fl∆^:‡⁄:ÌÈfi\ÁÈ¢\:ÏÊÖm÷\:ÖËÁ�h:∞b:ÎÄˆË:]⁄Ê:·]”â◊÷

::Ì◊Èzê^:ÌÈdÖ¬:ŸÁÈ|Ê::::::≈Ñ\áz⁄:]zçfibÊ:]z„iÈdÖh:ºz≥:ÖËÁz�hÊ
::ÿ|Åzz◊÷:ÃzzËÄÖ“Ê:H]‚Ä]zzëiŒ\:ÌzzÈ€flh:Í÷]zzi÷]dÊ:]zz5:ÏÖœizzâ⁄

H›]√÷\:9öÁ÷\::

Tƒzzd\Ö÷\:::∞b:ÎÄˆzzË:ÌzzËÄ]e÷\:∫:ÌzzÈ¬\Ñá÷\:—Özz�÷\:g]zzÈ∆:·b
:::z¬Ö÷\:z:7zç√÷\:Íh]efl÷\:]�«÷\:fËÖ†::::·ÁzÈ◊±:ÑÅzœË:]z±:ÎÁ

:::k\Ñ\ÖzpÊ:ÿzœfi:k\Ñ]Èà:‡⁄:ÌmËÅ¢\:k]È÷˚\:2à:ÌqÈifi:Ñ]i”‚
::::–zÈœüÊ:Ñ]€mizà˜\Ê:Õ\Özå˝\:Ó◊¬:Å¬]âË:]‚ÄÁpÊÊ:]‚2∆Ê

:ÌÈ¬]€ip˜\Ê:ÌÈfl⁄˘\:k]⁄Å£\HÌÀ◊i}∏\:ÌËÑ\Ä˝\Ê::
Tä⁄]zz£\:‘zz÷Ç:·b:::::k]¬]flzzë÷\:Ázzçfl÷:ÌzzËÄ]e÷\:ÿzz‚ˆË

:::√÷\:ÌzzÈ€qfl∏\Ê:ÌÈ¬]flzzë÷\Ê:ÌzzÈ¬\Ñá÷\:ÌzzÀ◊i}∏\::Ízz€flhÊ:ÌzzËÅ
HÌËÖçe÷\:k]√€qi÷\:Áçfi:Í÷]i÷]d::

TãÄ]zzâ÷\:::Ózz◊¬:Å¬]zzâË:ÌzzÈfi\ÁÈ¢\:ÏÊÖm÷]zzd:›]zz€i‚˜\:·b
::k]t]zâ⁄:f◊�ih:8÷\:Ì◊Èê˘\:ÌÈdÖ√÷\:ŸÁÈ£\:≈Ñ\á⁄:Ñ]çifi\
:::]z5:8z÷\:F]5:Í◊ê˘\:‡öÁ∏\:ÌÈ⁄]ç÷\:ÌËÄ]e÷\:0i√hÊ:Ì√à\Ê
:::::�̄ eœizâ⁄:�\2ez“:�̄ z|Ä:ÿ”zçË:Ÿ],\:\É‚Ê:HÌÈ∏]√÷\:]„hÖ„å

HÎÑÁâ÷\:Í¬\Ñá÷\:Ä]ëiŒ¯÷::
Tƒd]zzâ÷\::::]zz�«÷\:‹È⁄Özzh:ÏÄ]zz¬˝:ÌzzËÅp:Ìzz�|:ÄÁzzpÊ:·b

::]z„œÈœüÊ:Ö�œ÷\:ÔÁiâ⁄:Ó◊¬:Íh]efl÷\::::·Özœ÷\:Ãzëfl÷\:Ÿ¯z|
:::::::ÏÅzËÅ√÷\:ÌzËÁ¬Ö÷\Ê:ÌzÈp\Ö¢\:ÿh]zç∏\:]zçfib:fz◊�iË:›Ä]œ÷\
:::::Ø⁄_zh:Óz◊¬:Å¬]zâË:]zπ:›]¬:ÿ“:ÏÑÖœ∏\:k]t]â∏\:Ì⁄Å|Ê

:Í÷\Át500:¯|:ÌÈ ]îb:ÿ€¬:ÌêÖ :Ã÷^H›Ä]œ÷\:Åœ√÷\:Ÿ::
T‡⁄]m÷\::::::Íz¬\ÑÜ:ÎÄ]zëiŒ\:·Êáz¶:∞b:ÌzËÄ]e÷\:ÿËÁü:·b

:::‡z⁄:]„fi]”à:ÄÅ¬:ƒ Ñ:Ó◊¬:Å¬]âË:Ít]Èà:Í¬]flê:z:Ífi\ÁÈt
1.5::∞b:�]œd]à:]fiÖ“Ç:]€“:Ì€âfi:·ÁÈ◊⁄5G7::::FÌ€zâfi:·ÁzÈ◊⁄

:::ÌzzÈt]fl÷\:‡zz⁄:Özz�œ÷\:ÿzz⁄]”÷:�]ÈqÈh\1zzà\:�]zzœ€¬:ÿ”zzçË:\Ézz‚Ê
::::ÌzÈpÑ]£\:Ñ]z�|˘\:ÅzË\áh:ÕÊÖzæ:∫:ÌÈfl⁄˘\:::::ÊÅz√÷\:ÿzeŒ:‡z⁄

HHH]‚2∆Ê:Í÷]Ë0⁄˘\Ê:ÍfiÁÈ„ë÷\::
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  الإشعاعيدراسة النشاط 

:ÌÈfiÅ√∏\:ÌÈ Á°\:Â]È∏\:∫:ÏÑ]¢\—\Ö√÷\:∫::
Øât:Å∂\:‡â+\:Åe¬:Ä]Ëb::

ÌËÖëfliâ∏\:Ì√⁄]°\–›Á◊√÷\:ÌÈ◊“–::ÍpÁ÷ÁË]e÷\:‹âŒ::
Study of radiation Activity of hot mineral Ground water in Iraq. 
Iyad ABid AL-Muhsin Ahmed Huseein 

::
Ìê¯£\::
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::
Study of radiation Activity of hot mineral Ground water in Iraq Abstract 
:This study have been carried out in August 2009 Radiation activity was studies in 90 samples of mineral 

underground hot water. These samples were taken from different sites in three Locations in Iraq, manly musel, Anbar 
and karbala on August 2009. knowing those are on sites of hot water in Iraq ather than these thirty liteers of hot imines 
waters were taken from there sitcs of In Minerals springs in musel province namly hamam Al - Aleel en AL-Jahash and 
Ayen Kibreet with 10 litters for each , and thirty litters hot water spring from Ayen Al-Jarba – Al-Dawarra Erea - in the 
town of Heat / Anbar Province.and thirty litters hot water spring in town Ayen Tamar / Karbala Province.:

Gamma spectrum analyzer of multi ectchannel sadium iodide detected "3x3" has been used to measure of these 
samples of to specific radioactivity sure from its suitable for swimming and tourism. 

 The result show a clear natural radiation with potassium – 40 in all the studies samples. while apparatus has not able 
to detect the cesium – 137, thorium – 232 , and the Radium – 226 isotopesH 

:The findings of the Research fin of the studding the samples that the standard (the level of radiation activity(are 
within the natural standards and its suitable for swimming and tourism. in Ayeen AL-Jarba in the heet town / Anbar 
province with reference that the continuous exposure to the Ayeen AL-Jarba cause skin alargy and healthy harms as 
result of the existent pb – 214 Generally the result that this research are totally consistent according to (WHO) and 
(IAEA) recommendation.:
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:ÿâ∆::::::::::ÎÁz°\:ÿzâ«÷]d:ÕÖz√Ë:]z⁄:Áz‚Ê:ôÑ˘\:w�zà:∞b:Ì¬Özâd:]5]zëËbÊ:–Ò]ŒÅz÷\:ÂÉz‚:‡⁄:\Á5\:CAtmospheric washout:B
::::::Ì√zç∏\:Özê]fl√÷\:‡z⁄:ÄÅz√÷:‘÷Éz“Ê:\Á5\:∫:�]ïË^:k\Ü]«÷\Ê:Ìe◊ë÷\:–÷\Á√÷\:≈\Áfi^:ƒÈ€°:Ìë}ç⁄:ÌÈÚÈe÷\:Ì÷]¢\:ÂÉ‚Ê:k]lÁ◊€◊÷

à:Ó◊¬:Óœeh:]„fic :ôÑ˘\:w�à:∞b:]5ÁêÊ:Åfl¬Ê::::::::ÄÅzuiËÊ:Ìzd1÷\:∫:ÌzÀ◊i¶:—]z€¬^:∞b:ÿz«◊«ii÷:Â]zÈ∏\:ƒz⁄:ÿâ«h:Ê^:Ìd1÷\:w�
::Ü\ázi⁄˝\:∞b:‰◊È€“:ÔÖ|˘\:k\2«i∏\:ó√d:Ó◊¬Ê:FÌÈâÈÒÖ÷\:ÌpÑÅ÷]d:]∏\:∫:·]dÊÉ◊÷:‰h]e“Ö⁄:Ê^:Öê]fl√÷\:ÿÈ⁄:Áî:Ó◊¬:–€√÷\

::Ìz⁄]¬:ÏÑÁëd:ÿ«◊«i÷\Ê:—\1|\:\É‚:‡”÷:‘÷Ç:2∆Ê:FÌd1◊÷:–Ò]ŒÅ÷\:{Á�à:Ó◊¬::::::::Ñ]ze∆:–z◊�flËÊ:]Èezâfi:ÌzÚÈ�e÷\:k]zÈ◊€√÷\:‡z⁄:Åz√Ë
˜:Ö�Œ:k\Ç:Í‚Ê:FÖ�|:Í¬]√åb:Ω]çfi:k\Ç:Ñ]e∆:–Ò]ŒÄ:ÿ”å:Ó◊¬:\Á5\:∞b:ÅÈâ“˘\::ÜÊ]qiË5:C:f÷]«÷\:∫:1⁄:ÊÖ”È⁄4HB::

:::::::C:ŸÊÅz°\:ØezË:]z€“:·]zâfi˝\:‹zâpÊ:ÌzdÉ√÷\:Â]È∏\Ê:Ñ]ue÷\:Â]È⁄Ê:ÑÁ}ë÷\:∫:ÄÁpÁ⁄:›ÁÈfi\ÑÁÈ÷\:·b1::zpÁ⁄:›ÁzÈfi\ÑÁÈ÷\:B:ÄÁ
:Í÷\Át:ÌÈîÑ˘\:ÏÖçœ÷\:∫:Í€“:ŸÅ√±Ê:Öëfl√“:ÌÈ√Èeö:ÏÑÁëd2::Öm“^:ÌÈîÑ˘\:ÏÖçœ÷\:∫:ÅpÁË:Ì÷]¢\:ÂÉ‚:∫:Á‚Ê:F‹«“:I:‹«◊⁄

ÌïÀ÷\Ê:f‚É÷\:‡⁄:C:‘÷Ç:Ó◊¬:Ÿ]m€“1:‡⁄:·]“:ÌËÑÁ◊e÷\:ÑÁ}ë÷\:∫:áÈ“1÷\:ŸÅ√⁄:·^:B5:–:0.05:H‹«“:I:‹«◊⁄::
C:ŸÊÅ°\1øfi˘\:Ã◊i¶:∫:›ÁÈfi\ÑÁÈ÷\:áÈ“Öh:BÄ\Á∏\Ê:ÌÈÚÈe÷\:Ì€::

C:‡¬6B::
:ÍÒ]ËáÈÀ÷\:ÄÁpÁ÷\::::‹«“:I:‹«◊⁄:k]È€”÷\::
:ÌËÑÁ◊e÷\:ÑÁ}ë÷\::1.800::

:Öue÷\:]⁄::0.0033::

:gÉ√÷\:]∏\::0.00004::

:·]âfi˝\:‹âp::0.001::
::
:::ÑÁ}zë÷\:∫:Özê]fl√÷\:‡⁄:ÅËÅ√◊÷:‰âÀfi:Ÿ]¢\:‘÷É“:k\ÖËÅœi÷\:∫:Õ¯i|˜\:nt]e÷\:]‚Ö“Ç:8÷\:ÌÀ◊i}∏\:‹Èœ÷\:kÅ“^:::ÌzËÑÁ◊e÷\

::::::ÏÑÁzëd:\áz“Ö⁄:·Áz”Ë:›ÁzÈfi\ÑÁÈ÷\:·b:FôÑ˘\:Ìzep:2â”hÊ:fËÊÉhÊ:Ö„ê:ÿm⁄:ÌÈ√Èe�÷\:ÌÈpÁ÷ÁÈ°\:k]È◊€√÷\:]fll^:·Á”ih:8÷\
:::::::ÌzÈfi]“0÷\:ÑÁ}zë÷\:∫:\ÄÁzpÁ⁄:ÂÅzß:‘÷Éz÷:F]”È◊Èzâ÷\:k]qifl⁄:‡⁄:Öm“^:ÏÑÁëd:¯|\Åi⁄:weëË:]È™ÑÅhÊ:Ì◊Ò]à:Ì÷]t:∫:Ìuî\Ê

⁄:ÌfiÑ]œ⁄:Öm“^:jÈfi\Ö”÷\:ÿm⁄Hj÷Ü]e÷\:ÑÁ}ê:ƒ::
::::::·Áz”Ë:ÖfiÁizàÄ]∏\Ê:FÖfiÁizâ◊â÷\:ÿzm⁄:ÌÈdÁàÖ÷\:ÑÁ}ë÷\:‡⁄Ê:ÌËÑ]fl÷\:ÑÁ}ë◊÷:ÌËÁqi÷\:‡⁄:Ìâd]È÷\:ÌÚÈd:∞b:›ÁÈfi\ÑÁÈ÷\:–◊�Ë

::::Ÿ¯z|:‡z⁄:‘z÷Ç:ØeiË:ÎÉ÷\Ê:ÌËÖue÷\:ÌÚÈe÷\:∫:]€Èà:˜Ê:k]ÀàÁÀ÷\Ê:ÌËÁï√÷\:ÏÄ]∏\:ƒ⁄:]œ \Ái⁄:ÑÁ}ë÷\:‘◊h:∫:›ÁÈfi\ÑÁÈ÷\:áÈ“Öh
]√÷\:fâfl÷\:::::::::BÿÈ”zçhC:‡ËÁz”h:∞b:ÎÄˆzË:ÌzÈÒ]È€È“ÁÈ°\:k]zÈ◊€√÷\:Ÿ¯z|:fÈzë}i÷\:·b:FÖzue÷\:]⁄:∫:›ÁÈfi\ÑÁÈ÷\:‡⁄:Ïá“1∏\:ÌÈ÷

:::::::]z⁄:∫:ÌzÈ÷]¬:fzâfiÊ:k]zÈ€”d:›ÁzÈfi\ÑÁÈ÷\:ÅzpÁË:Fk]ÀàÁÀ÷\:ƒ⁄:ÏÄÁpÁ⁄:ÌÈpÁ÷ÁÈ°\:Ä\Á∏\:∫:ÌÈ÷]√÷\:k]È€”÷\:�]ïË^:›]|:·Å√⁄
ŸÅ√±Ê:Öue÷\1.3:C:1÷:I:‹«◊⁄18:k]È€”dÊ:B:Â]È∏]d:ÌfiÑ]œ⁄:ÌÈ Á°\:Â]È∏\:∫:ÌÈ€“:Öm“^:·Á”Ë:]e÷]∆:ÌÈ√Èe�÷\:Â]È∏\:∫:Ì√à\Ê

C:ÌÈu�â÷\:ÑÁ}ë◊÷:ÌËÁqi÷\:ƒ⁄Ê:ÌÈiui÷\:ÑÁ}ë÷\:ÌeÈ“1d:ÌÈ Á°\:Â]È∏\:Ÿ]ëh\:Ÿ¯|:‡⁄:ÌÈu�â÷\4:HB::
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C:ŸÊÅzzzzzz°\2B:
:∫:›ÁÈfi\ÑÁÈ÷\:áÈ“Öh

ÑÁ}ë÷\:C:‡¬4B::
::
::
::
:::

C:Ìflà:·]“:ÌÈh]ÀàÁÀ÷\:ÑÁ}ë◊÷:Í¬]√å˝\:Ω]çfl◊÷:Ìøt¯⁄:ŸÊ^:·b1908:::ÍÒ]zËáÈÀ÷\:ÅzpÊ:]⁄Åfl¬:B:C:Ífi]z�Ë0÷\R.struttB:·^
:j€i‚\:Åœ÷Ê:FÔÖ|˘\:ÌÈîÑ˘\:ÏÖçœ÷\:ÑÁ}ë÷:Í¬]√å˝\:Ω]çfl÷\:ŸÅ√⁄:‡⁄:]È¬]√åb:]ö]çfi:Öm“^:·]“:Íh]ÀàÁ :Ö}ê:‡⁄:]pÇÁ≥

:::::::C:ÎÑÉz÷\:≈]√zå˝\:Ñ]zl`:ŸÁzt:ÏÅzui∏\:‹z⁄˙÷:Ìz√d]i÷\:ÌÈ€◊√÷\:Ìflq◊÷\UNSCEAR:::::::Ω]zçfl÷\:Ìzà\ÑÅd:ÌzËÑÊÅ÷\:]z‚ÖËÑ]œh:Ÿ¯z|:‡z⁄:B
‡⁄:ÿ”÷:Í¬]√å˝\:C:ŸÊÅ°\Ê:ÌÀ◊i¶:ŸÊÅ÷Ê:ÌÈh]ÀàÁÀ÷\:ÑÁ}ë÷\:∫:›ÁËÑÁm÷\Ê:›ÁËÄ\Ö÷\Ê:›ÁÈfi\ÑÁÈ÷\3B::H‘÷Ç:wîÁË::

:::ÿ”zçd:k]ÀàÁÀ◊÷:Ìœ \Ö⁄:Öê]fl¬:›ÁÈfi\ÑÁÈ÷\:k]e“Ö⁄:Å√h
::TØzd:k]ÀàÁÀ÷\:ÄÁpÊ:Ìeâfi:{Ê\1h:nÈt:ÎÁfi]l50–200:

:::::ÿz⁄\Á√÷\Ê:7Èzà1÷\:ºzàÁ÷\:ÑÁz�i÷:]√eh:‘÷ÇÊ:·ÁÈ◊∏]d:áp
È5\Ê:ÌÈpÁ÷ÁÈ°\:::::]z€“:FfÈzà1÷\:ôÁzú:Ìz�È+\:ÌÈpÁ÷ÊÑÅ

::::ÅÈzâ“^:ä⁄]z|Ê:ÑÁz◊À÷\:Ìeâfld:]„ö]ehÑ\:Ømt]e÷\:ó√d:ÔÖË
:ÅÈzzâ“^:ä⁄]zz|:∞b:ÑÁzz◊À÷\:Ìezzâfi:jzzïÀ©\:]zz€◊” :FÑÁÀzzâÀ÷\

C:ŸÊÅ°\Ê:F›]£\:›ÁÈfi\ÑÁÈ÷\:Ìeâfi:jïÀ©\:ÑÁÀâÀ÷\3:ØeË:B
:::::k]zz⁄]|:Íö]zzÈit\Ê:k]ÀzzàÁÀ◊÷:–zz \Ö∏\:›ÁzzÈfi\ÑÁÈ÷\:ázzÈ“Öh

÷\:ŸÊÅ◊÷:k]ÀàÁÀ÷\C:‰÷:Ìqifl∏\:ÌÈdÖ√19HB::
::
::

C:ŸÊÅ°\3::::ÌÈh]ÀzàÁÀ÷\:ÑÁ}zë÷\:∫:Í¬]√zå˝\:Ω]çfl÷\:B
:‹∆:I:ÿËÖ”d:ÏÅtÁd:ÌÈ∏]√÷\:C:‡¬19B::

::
C:ŸÊÅ°\4k]ÀàÁÀ÷\:k]⁄Å|:Íö]Èit\Ê:k]ÀàÁÀ◊÷:– \Ö∏\:›ÁÈfi\ÑÁÈ÷\:áÈ“ÖhB::C:‡¬:‰÷:Ìqifl∏\:ÌÈdÖ√÷\:ŸÊÅ◊÷19B::

:Ö�œ÷\::U3O8::·ÁÈ◊∏]d:Åt\Ê:áp::ÀàÁÀ÷\:Íö]Èit\:‡ö:·ÁÈ◊⁄:k]::
:gÖ«∏\::90:–:250:::57000::
:ÖÒ\á°\::110:–:140:::500::
:äfiÁh::50:–:100:::195::
:·ÄÑ˘\::120:–:150:::1526::
:]ËÑÁà 70:–:150: 859::

:Ö}ë÷\:≈Áfi:::‹«“:I:‹«◊⁄:›ÁÈfi\ÑÁÈ÷\:áÈ“Öh:::
:j÷Ü]e÷\::1.0 – 0.1  

:ÌÈfiÁdÑ]”÷\:ÑÁ}ë÷\::2  

B‰◊Ë]e÷\C:ÌÈîÑ˘\:ÑÁ}ë÷\::4 – 2  

:::]ÈzàÊÑÊ:]z”ËÖ⁄^:Ÿ]€zç÷:ÌËÖ}ë÷\:wÒ]Àë÷\:∫:ŸÅ¢\::::∫:jzÈfi\Ö”÷\:ÑÁ}zê
:]âfiÖ Ê:]”ËÖ⁄^Ê:]ÈàÊÑ::

 
3.7  

:]ÈàÊÑ:∫Alkaline Intrusive  20 – 3::

_çfl∏\:::áÈ“ÖhP2O5 %  Ra – 226::U – 238::Th – 232::
:‘Èâ”∏\::27:::1.1:::1.3:::0.03::
:]ÈàÊÑ::8:::0.03:::0.04::0.08:::

::ÖÒ\á°\::15:::1.14:::1.29:::0.05:::
:]È÷\1à\::28::0.4::0.37::0.081::
:ÿËÜ\0÷\::8::0.037::0.11::0.14::
:Öë⁄::24::1.37::1.51::0.025::

˜]€Èh\Á∆::10::0.4::0.3::0.01::
:Åfl5\::8::0.14::0.14::0.025::
:·ÄÑ˜\::30::0.92::0.59::G::
:gÖ«∏\::34::1.4::1.74::0.03::
:]Èfi]eà\::9::G::0.07::0.01::
:äfiÁh::15::0.5::0.59::0.09::

BÁ‚\ÅË\C:]”ËÖ⁄\::30::1.8::1.85::0.03::
B\ÅËÑÁ◊ C:]”ËÖ⁄\::30::1.6::1.5::0.02::

:Ÿ]«flâ÷\::24::1.37::1.3::0.06::
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::Ìuë÷\:Ì€øfl⁄:kÑ]å^:C:ÌÈ∏]√÷\13:::]z€ÈŒ:jz�¬^:Çb:F\Åp:Ì◊ÈÚî:\Á5\:∫:›ÁÈfi\ÑÁÈ÷\:áÈ“\Öh:·_d:]„fl¬:ÏÑÄ]ê:ÖËÑ]œh:‡⁄:B
Èfi\ÑÁÈ÷\:fâfl÷:Ød:jtÊ\Öh:\Á5\:∫:›Á0.07:–:0.02::›:I:›\Ö∆:Áfi]fi3::nÈtCn = 10-9 ::::FÌzÈ”ËÖ⁄˘\:ÏÅzui∏\:k]zË˜Á÷\:∫:B

C:kÑ]å^Ê8:∞b:ÿëË:›ÁÈfi\ÑÁÈ÷\:áÈ“Öh:·_d:B0.03::›:I:›\Ö∆:Áfi]fi3:::C:ÌzÚÈe÷\:ÌzË]∂:Ì÷]“Ê:jflÈdÊ:F14:::ÏÅzui∏\:k]zË˜Á÷\:∫:B
ÁÈ÷]d:\Á5\:oÁ◊i÷:ÌÈ¬]√å˝\:ÌÈÀ◊£\:ÔÅ⁄:‰fi\{Ê\1Ë:›ÁÈfi\Ñ::‡⁄0.40:–:0.15:›:I:›\Ö∆:Áfi]fi3::∫51::ÌÈÀËÑÊ:ÌËÖït:Ìœ�fl⁄

::::::]„zâÀfi:Ìz÷]“Á÷\:kÑ]zå^:�]zïË^:wzâ∏\:‘z÷Ç:]fll^:FÌÈ”ËÖ⁄˘\:ÏÅui∏\:k]Ë˜Á÷\:ŸÁö:Ó◊¬:CEPA:::::zz÷:Ì√zà\Á÷\:fzâfl÷\:∞bU238::I
U234 :‡⁄:{Ê\1h:8÷\Ê:Ñ]e«÷\:k]flÈ¬:∫:B0.00040:–:0.0005:::›:I:›\Öz∆:Áfi]fi3::ezâfl“:::::ÄÁzpÊ:∞b:2zçË:\Éz‚Ê:Ω]zçfi:Ì
∫:ÏÄ]ËÜ:U234F::::::::–z◊√h:‡z⁄:jœizå\:8z÷\:Áz°\:∫:›ÁzÈfi\ÑÁÈ÷\:k]ËÁizâ⁄Ê:ÌÈ√Èe�÷\:k]È◊€√÷\:‰eeà:·]“:]fl∆˝\:\É‚:·b:Ñ]ei¬\:#:

ƒ⁄:Ìœd]�i⁄:jfi]“:k]øt¯∏\:ÂÉ‚:FÌd1÷\::HÎÁp:›ÁÈfi\ÑÁË:Ó◊¬:ÌËÊ]¢\:Ì◊l]€i∏\:Ñ]e«÷\:k\ÑÇ::
:C:ÌÈ∏]√÷\:Ìuë÷\:Ì€øfl⁄:jflÈd14:FÌÈ Á°\:Â]È∏\Ê:ÌÈu�â÷\:Â]È∏\:∫:]€Ò\Ä:ÄÁpÁ⁄:›ÁÈfi\ÑÁÈ÷\:·]d:ÏÑÁçfl∏\:]‚ÖËÑ]œh:∫:B

áÈ“\Öh:’]fl‚Ê::Ød:{Ê\1Ë:ÔÅ⁄:k\Ç:Ê^:\Åp:Ì√à\Ê0.01:qih:ÄÊÅt:∞b:1÷:I:‹«◊⁄]:ÜÊ1500:H]∏\:‡⁄:1÷:I:‹«◊⁄::
:Ê^:ÑÁ}ë÷\:∫:ÂáÈ“\Öh:Ó◊¬:]∏\:∫:ÄÁpÁ∏\:›ÁÈfi\ÑÁÈ÷\:áÈ“\Öh:Å€i√hÊH]5¯|:Ö¥:8÷\:Ìd1÷\::

:Ÿ]zm∏\:ÿÈeà:Ó◊¬:jtÊ\Öh:ÌÚö\Ê:Ñ]�⁄˘\:Â]È⁄:∫:›ÁÈfi\ÑÁÈ÷\:áÈ“\Öh:·Á”h:::‡z⁄0.17:–:0.018:::1z÷:I:‹z«◊⁄:::k]zË˜Á÷\:∫
:›]¬:·]âÈfiÊ:Ñ\Ç`:Ö„å:∫:Ìà]œ∏\:ÌÈ”ËÖ⁄˘\:ÏÅui∏\1993:C2:ó√dÊ:ÌÈ∏]√÷\:Ìuë÷\:Ì€øfl⁄:‡⁄:kÖçfi:8÷\:k]à\ÑÅ÷\:jflÈd:B

C:Ømt]e÷\5:F13::::Óz◊¬:‡z”÷Ê:ÍzÚÈe÷\:w�â÷\:∫:Ê^:ÍpÁ÷ÁÈ°\:ƒŒÁ∏\:∫:›ÁÈfi\ÑÁÈ÷\:ÄÁpÊ:Ó◊¬:ºœ :Å€i√h:˜:ÂÉ‚:áÈ“\1÷\:·b:B
àÁ÷\:∫:ÌËÁqi÷\:ÑÅŒH›ÁÈfi\ÑÁÈ÷\:Ó◊¬:ÎÁi´:ÎÉ÷\:º::

:Ñ\Åœ±:ÌÈfiÅ√∏\:Â]È∏\:∫:›ÁÈfi\ÑÁÈ÷\:áÈ“Öh:ÑÅœËÊ9.20:›\Ö∆ÊÖ”Ë]⁄:C:1÷:I3::∫:ÂÉzÈÀflh:#:wâ⁄:∫Ê:B56::::ÌÈÒ\Ázç¬:ÌzflÈ¬
‡⁄:{Ê\1Ë:›ÁÈfi\ÑÁÈ÷\:áÈ“Öh:·]“:]dÑÊ^:∫:ÌÈfiÅ√⁄:Â]È⁄:Íh]flœ÷:0.010:–:9.45:C:1÷:ÿ”÷:›\Ö∆ÊÖ”Ë]⁄7:HB::

Èfi\ÑÁÈ÷\:ÌÈ◊d]Œ:·b::‡z⁄:‰ê]ëi⁄\Ê:Ñ]�⁄˘\:Â]È⁄:–ËÖö:‡¬:Ìd1÷\:ÌdÖâh:ÌÈ◊€¬:ÌÈ◊€¬:Ÿ¯|:‡⁄:g1÷\:∫:ÿœfli÷\:Ó◊¬:fÒ\É÷\:›Á
:ÏÄ]ËÜ:g1÷\:‘◊i÷:ÌËÁï√÷\:Ä\Á∏\Ê:ÌîÁ€¢\:ÌpÑÅd:‘÷É“Ê:F‰÷:ÏÑÊ],\:Ìd1÷\:ÌÚÈdÊ:ÌÈ Á°\:Â]È∏]d:ÏÅçd:·\Öl_ih:k]h]efl÷\:ÿeŒ

˜Ä]e∏\:Ö \ÁhÊ:Ñ]çifi\:ÄÁpÊ:ÔÅ⁄:‘÷Ç:Ó◊¬C:·]Èö˘\:ó√d:∫:ÏÄÁpÁ∏\:‘◊h:ÿm⁄:ÌÈfiÁË˘\:k8HB::
::::Ìe÷]zà:k\Åzœ√⁄:‰zflËÁ”h:feâd:‘÷ÇÊ:ÌËÁ◊Œ:Ê^:Ì÷Åi√⁄:ÕÊÖæ:Åfl¬:›ÁÈfi\ÑÁÈ÷\:Ÿ]œifi\:Ä\ÄáË:Ì◊Èœm÷\:k\á◊À÷\:∫:ÂÅß:]⁄:ä”√dÊ

:ÌzzÈfl«÷\:g1zz÷\:ÿzzeŒ:‡zz⁄:›ÁzzÈfi\ÑÁÈ÷\:Ü\ázzi⁄\:‹ÈzzŒ:óÀ}flzzh:¯mzz€ :Øqzzâ“Ê˘\Ê:ÌËÁzzï√÷\:Ä\Ázz∏\:‡zz⁄:ÿzz“:ƒzz⁄:ÏÖœizzâ⁄Ê::·]zzÈö_d
CMontomorillinite :::::::≈]œzê^:‡z⁄:]z‚2∆Ê:ŸÁzî]fi˘\:gÖz∆:∫:ÏÖ \Ázi∏\:‘÷É“:ÎÁï√÷\:·ÁdÖ”÷\:‡⁄:Ì◊È◊Œ:k]È€“:Ó◊¬:ÌËÊ]¢\Ê:B

C:Ì ]°\:‰eå:]„iÚÈdÊ:ºàÁi∏\:óÈd˘\:Öue÷\14:HB::
‡”€iÈ÷:ÍÒ]È€È”÷\:ÿ”ç÷\:‹„ :ÿp˘Ê::::FÌzÈ Á°\:Â]zÈ∏\Ê:g1÷\:∞bCÌ“Ö¢\C:Ÿ]œifi˜\:‡⁄:›ÁÈfi\ÑÁÈ÷\::::fzà]t:r⁄]zfiÖd:∞b:s]zi®

ÿm⁄:ÍÒ]È€È“ÁÈp:PHREEQC:C14::::::zefli÷\:‡z”¥:]„i�zà\Ád:8z÷\Ê:2Ë]z√∏\:ÌzpÊÄá⁄:ÌÈ÷]œifi\:r⁄]fiÖd:∞b:Ê^:Bˆ::::Ãz�¬:ÌzÈfi]”⁄cd
::::::Ìz€„∏\:ÎÖzq5\:Åz„°\:k\Özåˆ⁄:ÔÅztb:Í‚:8÷\:ÏÖq5\:‘◊h:–È√h:ÅŒ:8÷\:ÌÈÒ]È€È”÷\:k]È◊€√÷\:Ó◊¬:›ÁÈfi\ÑÁÈ◊÷:ÌÈÒ]ËáÈÀ÷\:ÏÖq5\

]¬:Ì√ei∏\C:ƒËÜÁi÷\:ÿ⁄]√±:Ó¬ÅË:k]lÁ◊∏\:Ÿ]œifi\:‹ÈÈœh:∫:ÏÄKd ‰È◊¬:ŸÁë¢\:‡”¥Ê:B:::ázi€∏\:ÌlÁ◊∏\:ÏÄ]∏\:áÈ“Öh:‹àÑ:Åfl¬
:¯m⁄:B›ÁÈfi\ÑÁÈ÷\C:Ìd1÷\:Ó◊¬Íl\Åtc“::::\Éz„d:]zflfl”¥:FÌd1÷\:ŸÁ◊•:∫:ÄÁpÁ∏\:B›ÁÈfi\ÑÁÈ÷\C:oÁ◊€◊÷:Ífi\áh˜\:áÈ“1÷\:Åî:ÎÄÁ€¬

:z÷\:g]ât:‡⁄:9ufl∏\Kd:∏\:Î^C:ŸÊÅ°\:ØeË:Çb:FÿÈ5:z÷\:‹ÈŒ:BKd:z÷:ÌÀ◊i¶:‹Èœ÷:Ìeâfl÷]d:PH::H::
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:‡⁄:ÿ“:Ó◊¬:2e“:ÿ”çd:ÖlˆË:Ìd1◊÷:ÌÈfiÁdÖ”÷\:ÌËÁï√÷\:Ä\Á∏\:ÔÁi•:·^:]fl‚:ÏÑ]å˝\:ÑÅûÊPH::ÊKd::::g\1÷]z C:›ÁzÈfi\ÑÁÈ◊÷
‹ÈŒ:‹5:Í÷]√÷\:ÎÁï√÷\:ÔÁi+\:k\ÊÇ:Kd:HB�]ïË^:ÌÈ÷]¬::

::z÷\:‹ÈŒ:·bKd:2«id:2«ih:˜::::::::::Í÷]z¬:Ü\ázi⁄\:∞b:2zçh:ƒzËÜÁi÷\:ÿz⁄]√∏:]zÈ◊√÷\:‹Èœ÷]z :ÄÁzpÁ∏\:›ÁzÈfi\ÑÁÈ◊÷:ÍÒ]È€È”÷\:ÿ”ç÷\:
F‰÷]œifi˜:0“\:ÌŒ]¬b:∞b:Í÷]i÷]dÊ::Ød:{Ê\1Ë:9ÈpÊÑÅÈ‚:‹ŒÑ:]dÑÊ^:ºàÊÊ:Ÿ]4:gÖh:·\:ÕÊÖ√∏\:‡€ 5:–:7::k]ÚÈd:gÖh:]€flÈd

Ød:{Ê\1h:ÌÈflÈpÊÑÅÈ‚:]⁄]ŒÑ^:ÎÅeh:ºàÁi∏\:óÈd˘\:Öue÷\:7:–:9:ÅpÊ:ÅŒÊ:F·^:::::ÿzm⁄:k]ezë}∏\:Ê^:k˜Åz√∏\:ó√d:ÏÄ]ËÜ
:Ê^:n£\Peat sphagnum:�̄ m⁄C:›ÁÈâ÷]”÷\:{¯⁄^Ê:Lime :B:::::∫:›ÁzÈfi\ÑÁÈ÷\:’Á◊zàÊ:Ÿ]zœifi\:∫:Ìz÷]√ :ÏÑÁëd:Ölˆh:ÅŒ:k]ÀàÁÀ÷\Ê
:Hg1÷\::

C:ŸÊÅ°\5:z÷\:‹ÈŒ:BKd:z÷\:ÊPh:\:äÀfldÊ:Ÿ]¬:ì]ëi⁄\:∞b:2çh:Ì÷]√À÷\:‹Èœ÷\:ÌÀ◊i}∏\:Ÿ]¬:ƒËÜÁh:ÿ⁄]√⁄:∞b:jŒÁ÷::
C:‡¬13B::

::
: 
::
::
::
::
::
::
::
::
::

C:ÿ”ç÷\2:z÷\:º�¶:BPh:G:Eh:BŸ\ái|˜\Ê:ÏÅâ“˘\:Å„pÊ:9ÈpÊÑÅÈ5\:ã˘\C::
:Ÿ\ái|˜\Ê:ÏÅâ“˘\:Å„p:‡⁄:ÌÀ◊i¶:ÕÊÖæ:jü:›ÁÈfi\ÑÁÈ◊÷:jd]l:ÿœt:]fl÷:wîÁËC:z÷\ÊPHB:C:‡¬15B::

:
:Tÿ€√÷\:–Ò\ÖöÊ:Ä\Á∏\::

::ƒµ:#90::‹qt:ÏÑ]t:ÌÈfiÅ√⁄:ÌÈ Áp:Â]È⁄:ÌflÈ¬1::ƒŒ\ÁdÊ:ÌÈŒ\Ö¬:k]ø ]•:o¯l:‡⁄:1÷30::::::j√zîÊ:Ìzø ]•:ÿz”÷:1z÷
:‹qt:ÌflÈ¬:ÿ“1:::]zà:]‚\ÑÅzœ⁄:ÌÈfl⁄Ü:Ï1À÷:›ÁËÄÁë÷\:ÅËÄÊ^:Ä\Å¬:ÏÑÁ◊d:Ó◊¬:]¬Á÷\:ƒîÊ:‹l:FC1÷:Ì√àC:Í◊◊ÈfiÑ]⁄:]¬Ê:∫:1÷:Ì¬

C:ÏÅt\Ê3600:C:ÿÈ«çh:Ìi÷Á :›\Å}ià]dÊCÌÈfi]l2100:C:ì]êÖ÷\:‡⁄:‘È3:≈ÑÅd:ÏÑÁ◊e÷\:j�Èt^:Bj÷Á shieldC:‰”3:B8:
ÌÈ¬]√å˝\:ÌÈÀ◊£\:‡⁄:Ì⁄Ä]œ÷\:k]Œ]�÷\:‡⁄:]„iË]€¢:B‹à:C Back ground :::::ÌzflÈ¬:ÿz”÷:Õ]zÈö˘\:k^ÖzŒ:‹l:0i}∏\:∫:ÏÄÁpÁ∏\:B

HÄ\Å√÷]d:ΩÁdÖ⁄:gÁà]t:Ìå]å:Ó◊¬::

g:IKd Ml::Soil 
Ph::

1<::3::
0.4::4::
25::5::
100::6::
63 7::
0.4::8::

1<::9::
1<::10::
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›Å}ià\:C:‹qt:›ÁËÄÁë÷\:ÅËÄÁË\:ÏÑÁ◊e÷:ÍïÈ⁄Á÷\:Ä\Å√÷\3:X:3:::::::Ì“Özå:ÿzeŒ:‡z⁄:áz„§:k\Ázflœ÷\:ÄÅz√i⁄:Õ]Èö^:ÿ◊•:ƒ⁄:B
:≈]√å˝\:‡⁄:ÌË]ŒÁ÷\:á“Ö⁄:∫:íuÀ÷\:ÌÈ◊€¬:j≤:ÅŒÊ:Â]È∏\:k]flÈ¬:sÇ]≥:∫:Í¬]√å˝\:Ω]çfl÷\:ã]Èœ÷:\2⁄]“–:::ÅzŒÊ:ÌÚÈe÷\:ÏÑ\ÜÊ

¬]√ç÷\:Ω]çfl÷\:Ê^:ÌÈ¬]√å˝\:ÌÈ÷]√À÷\:g]ât:#:›ÁÈà]hÁe÷\:2øfi:‡⁄:Ìµ]fl÷\:Í¬Áfl÷\:Í–:40:ÌÈ÷]i÷\:Ì÷Ä]√∏\:›\Å}ià]d:ƒç∏\T::
::

Neat area under the peak (count):
Specific Activity =: W X 1% X Eff. X t 

 
:nÈt^:T· 

:Neat area under the peak count:HÏÊÑÉ÷\:jü:Ìt]â∏\:∫]ê:T::
:W:T::HsÇÁ€fl÷\:‹qt:Ê^:sÇÁ€fl÷\:·ÜÊ::
I:T::ÏÅåÌ√å^::H]⁄]“::

Eff::HÌÒ]À”◊÷:ÌËÁÚ∏\:Ìeâfl÷\:T::
T:T::HíuÀ÷\:‡⁄Ü::
::

C:ÌöÑ]|1B::
:ƒzzzzµ:ƒzzzzŒ\Á⁄:wzzzzîÁh
::ÌzÈ Á°\:ƒÈd]flÈ÷\:‡⁄:sÇ]€fl÷\

—\Ö√÷\:∫:ÌÈfiÅ√∏\:ÏÑ]¢\::
::
::
::
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:TÌçŒ]fl∏\Ê:rÒ]ifl÷\::
:::::::]zfl⁄:‡z⁄:Ìzqifl∏\:ÏÑ]z¢\:ÌzÈfiÅ√∏\:ÌzÈ Á°\:Â]È∏\:k]flÈ√÷:Î0i}∏\:ÿÈ◊ui÷\Ê:íuÀ÷\:rÒ]ifi:kÖ„æ^:::—\Öz√÷\:∫:]z‚ÄÁpÊ:–ö

C:ŸÊÅp6HB: :::
C:ŸÊÅ°\6—\Ö√÷\:∫:ÌÈfiÅ√∏\:ÌÈ Á°\:Â]È∏\:k]flÈ√÷:Í¬]√å˝\:íuÀ÷\:rÒ]ifiB::

sÇ
Á€
fl÷\:

‹ŒÑ
::

ƒŒÁ∏\::

‰fiÜ
ÊÊ:

sÇ
Á€
fl÷\:

≈Á
fi

 

:ÌÈ¬Áfl÷\:ÌÈ÷]√À÷\Bq L Kg::

:Ì◊â◊àU / Ra :Ì◊â◊àTh::

K
- 4

0
 B

q 
/ L

 C
s 

– 
13

7
::

B
q 

/ L
 

B
i –

 2
14

 
or

 P
b 

– 
21

4*
 B

q 
/ 

L  U
 / 

R
a

:: Is
ot

op
s

 
B

q 
/ L

 A
c 

– 
22

8
 

O
r

 
Ti

 –
 2

08
**

 
B

q 
/ L

 

Th  Is
op

to
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B

q 
/ L

 

1:::éu°\:Ø¬:::]⁄10:1÷::B.D.L B.D.L B.D.L B.D.L 6.3::B.D.L 
2:::ÿÈ◊√÷\:›]∂A :]⁄5:1÷::B.D.L B.D.L B.D.L B.D.L 7.7::B.D.L 
3:::ÿÈ◊√÷\:›]∂B :]⁄5:1÷::B.D.L B.D.L B.D.L B.D.L 6.9::B.D.L 

4::
:ÏÑ\ÊÅ÷\:Ìœ�fl⁄:I:]dÖ°\:Ø¬

:Ñ]efi˘\:I:jÈ‚:]ïŒ:IA 
:]⁄15:1÷::0.6 B.D.L B.D.L B.D.L 8.3::B.D.L 

5::
:ÏÑ\ÊÅ÷\:Ìœ�fl⁄:I:]dÖ°\:Ø¬

:Ñ]efi˘\:I:jÈ‚:]ïŒ:IB::
:]⁄15:1÷::0.4 B.D.L B.D.L B.D.L 8.1::B.D.L 

6::
:I:ÏÑ]¢\:jË0”÷\:Ø¬

:ÔÁflÈfiA 
:]⁄5:1÷::B.D.L B.D.L B.D.L B.D.L 6H7::B.D.L 

7::
:I:ÏÑ]¢\:jË0”÷\:Ø¬

:ÔÁflÈfiB::
:]⁄5:1÷::B.D.L B.D.L B.D.L B.D.L 5.8::B.D.L 

8:::¯dÖ“:I:Ö≤:Ø¬A :]⁄15:1÷::B.D.L B.D.L B.D.L B.D.L 10.
2::B.D.L 

9:::¯dÖ“:I:Ö≤:Ø¬B :]⁄15:1÷::B.D.L B.D.L B.D.L B.D.L::6.4::B.D.L 
:›ÁÈfi\ÑÁÈ÷\:∫]”⁄:D–:238H:: :: :∫]”⁄:DD:›ÁËÑÁm÷\:–:232H: :B.D.L:C:Ãç”÷\:Åt:‡⁄:_öÊ^Below etection limite :B::

::›ÁÈà]hÁe÷\:2øfl÷:Í¬]√åb:Ω]çfi:ÄÁpÊ–:40::::ÄÊÅz¢\:‡€zî:k˜Å√±Ê:ƒŒ\Á∏\:ƒÈ€°Ê:Ìe}ifl∏\:Ìà\ÑÅ÷\:k]flÈ√÷\:ƒµ:∫
C:Ÿ]”å˘\:∫:Øe⁄:]€“:k]flÈ√◊÷:ÌÈ¬]√å˝\:ÌÈÀ◊}◊÷:ÌÈ√Èe�÷\3:F4:F5:F6:F7:F8:F9:F10:F11:›ÁÈà]hÁe÷\:Öëfl¬:ÿ|ÅËÊ:B–:

40:k]fiÁ”∏\:‡€î::›ÁÈà]hÁe◊÷:ƒç∏\:2øfl÷\:·ÜÊ:‡⁄:g\Öç÷\Ê:\É«◊÷:ÌÈ√Èe�÷\–:40::ÄÅ´:ÎÖçe÷\:‹â°\:ÎÁi´Ê2::I:‹∆
C:›ÁÈà]hÁe÷\:Öëfl¬:‡⁄:‹«“16:F14:F9HB::

:::::::::::Ñ]zei¬˜\:Øz√d:]fiÉz|^:]z⁄:\ÇbÊ:ÌzÈ∏]√÷\:Ìuzë÷\:Ìz€øfl⁄:‰zd:jzêÊ^:]z⁄:ƒz⁄:ÌdÑ]œi⁄:rÒ]ifl÷\:ÂÉ‚:·b:::::ÌzÈ√Èe�÷\:‹zâ°\:Ìzp]t
::::::::::::Ì¢]zê:ÏÑ]z¢\:ÌzÈfiÅ√∏\:Â]zÈ∏\:·^:∞b:2zçh:ÌzàÊÑÅ∏\:k]zflÈ√÷\:ƒzÈµ:·]z :‰zfl⁄:\ázp:›ÁÈà]hÁe÷\:ÿ”çË:ÎÉ÷\Ê:›ÁÈà]hÁe◊÷
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›]€qià˜\Ê:ÎÅ◊°\:s¯√÷\Ê:Ìt]eâ◊÷:HÌt]eâ÷\Ê:::
Ø¬:‡⁄:Ìe}ifl∏\:ÌÈfiÅ√∏\:ÌÈ Á°\:Â]È∏\:k]flÈ√÷:Î0i}∏\:ÿÈ◊ui÷\:rÒ]ifi:j�¬^:Øt:∫::]dÖ°\–::ÏÑ\ÊÅ÷\:Ìœ�fl⁄–::Ìø ]•

::::›ÁÈzà]hÁe÷\:2zøfi:Ì ]zîb:FÑ]efi˘\–:40:::::2øflz÷:Í¬]√zåb:Ω]zçfi:ÄÁzpÊ:∞b:Bi – 214::Ê^Pb – 214:::::ÌzÈ√Èe�÷\:ÄÊÅz¢\:‡€zîÊ
{Ê\ÖË:ŸÅ√±Ê:C:Ød0.4:–:0.6:ì]êÖ÷\:2øfi:·Á“:feâdÊ:F1÷:I:ŸÖ”Èd:B–:214:CPb – 214:::::Ìz◊Èœm÷\:Özê]fl√÷\:Åzt\:Áz‚:B

Heavy matels: :feâË:Â]È∏\:–ËÖö:‡¬:‰÷:Ö€iâ∏\:ôÖ√i÷\:·]Ñ\Öî^:::Óz◊¬:k\2l_i◊÷:Ì ]îb:ÌËÅ◊°\:ÌÈà]â¢\:]„fl⁄Ê:ÌÈuê
HÅÈ√e÷\:ÔÅ∏\:Ó◊¬:7ë√÷\:Ü]„°\::

:›ÁËáÈâ÷\:2øfl÷:Í¬]√åb:Ω]çfi:ÄÁpÊ:›Å¬:Øeh:]€“–:137::2øfi:Å√ËÊ:sÇ]€fl÷\:ƒÈµ:∫Cs – 137:::Ì„d]zç∏\:ÖÒ]øfl÷\:‡⁄
\Á|:∫:›ÁÈà]hÁe÷\:2øfl÷:::›ÁËáÈzâ÷\:Åz÷ÁiËÊ:ÎÖçe÷\:‹â°\:k¯ï¬:Ó◊¬:]È€“\Öh:\Ö�|:¯”ç⁄:Ìqâfi˘\:ÿ|ÅË:Çb:ÌÈÒ]È€È”÷\:‰ê

–:137::Ñ\Åœ±:›ÁÈfi\ÑÁÈ◊÷:ÎÊÁfl÷\:Ñ]�çfi˜\:k]È◊€¬:‡⁄6::Ãëfl÷\:Ö€√÷:\ÖøfiÊ:ÌËÊÁfl÷\:ÿd]flœ÷\:2qÀh:‡⁄:Ñ]�çfi\:ÌÚ⁄:ÿ”÷:k\ÑÇ
C:›ÁËáÈâ◊÷:ÿËÁ�÷\30–:137::ŸÁët:Ó◊¬:Ì÷˜Å◊÷:›Å}iâË:BÌflà:::Ìu◊zà˘\:Óz◊¬:gÑ]û:\Öpcd:›]Èœ÷\:Ê^:k¯¬]À∏\:∫:oÄ\Át

HÌËÊÁfl÷\::
::›ÁËÄ\Ö÷\:2øfl÷:ã]Èœ÷\:Ì⁄Áøfl⁄:äâü:›Å¬:Ìà\ÑÅ÷\:k]flÈ¬:ƒÈµ:kÖ„æ^:ÅŒÊ226::ì]êÖ÷\ÊG212:::‡Ë2øflz÷\:‡ËÉ‚Ê

›ÁÈfi\ÑÁÈ÷\:Ì◊â◊à:Ÿ¯®\:‡⁄:·]qiflË:G:238::›ÁËÄ\Ö÷\:Ö€¬:Ãëfi:·\Ê1620:HÌflà::
:uÀ÷\:rÒ]ifi:kÖ„æ^:‘÷É“::2øflz÷:Ìz⁄Áøfl∏\:äâü:›Å¬:ÏÑ]¢\:ÌÈ Á°\:Â]È∏\:k]flÈ√÷:í:Ti – 208:::2zøfiÊAc– 228:::nzÈt
:Å√ËTi – 208::›ÁËÑÁm◊÷:\2øfi–:232::‰÷:Ãëfl÷\:Ö€¬:»◊eË:ÎÉ÷\Ê24::::::j√zîÊ:]z„d:ÓzêÁ∏\:‹Èzœ÷\:·^:Ö“É÷]d:ÖËÅ°\:‡⁄Ê:›ÁË

:Í‚Ê:ÌdÖå˘\Ê:Â]È∏\:∫:Ì√ç∏\:k]lÁ◊∏\:]Ë]œe÷:ÔÁœ⁄:ÄÊÅt370::ŸÖ”ÈdC:ÓëŒ^:Åu“:‹«“:I14HB::

::
ÿ”ç÷\3:::éu°\:Ø¬:ƒŒÁ⁄:‡⁄:ÏÑ]t:ÌÈfiÅ√⁄:Â]È⁄:sÇÁ€fl÷–:::ÔÁzflÈfi:Ìø ]•Kev::k\ÅztÁd:(EU – 152)::::ÑÅzë∏\:k]zŒ]ö

›ÁÈdÑÁÈ÷\:Íà]Èœ÷\: 
::
::
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::
::
::

:ÿ”ç÷\4::ÿÈ◊√÷\:›]∂:Ø¬:ƒŒÁ⁄:‡⁄:ÏÑ]t:ÌÈfiÅ√⁄:Â]È⁄:sÇÁ€fl÷
–:::ÔÁzflÈfi:Ìzø ]•:Kev:k\ÅzztÁd:(EU – 152):::ÑÅzzë∏\:k]zŒ]ö
÷\›ÁÈdÑÁÈ÷\:Íà]Èœ 

::
::
::

::
::

ÿ”ç÷\5::::::::jzË0”÷\:Øz¬:ƒzŒÁ⁄:‡z⁄:ÏÑ]zt:ÌÈfiÅ√⁄:Â]È⁄:sÇÁ€fl÷–:
:ÔÁflÈfi:Ìø ]•Kev:k\ÅtÁd:(EU – 152 ):::Ízà]Èœ÷\:ÑÅë∏\:k]Œ]ö

›ÁÈdÑÁÈ÷\: 
::
::
::
::
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::::÷\:ÏÑÊÅz÷\:k]z¬]€ip\:Øzd:Ìz√Œ\Á÷\:Ï1À÷\:Ÿ¯|:Ä]ü˜\::Ì√d]zâ

::::Ÿ¯z|:äfiÁzh:∫:kÅzœ¬:8÷\:Ä]ü¯÷:›]√÷\:Ö≤ˆ€◊÷:Øl¯m÷\Ê
:Ï1À÷\13:–:15::I5::I2010:::ÌzÈ÷]¢\:k]¬]€ip˜\:ÏÑÊÄÊ

::Øzzd:ÎÉzz÷\:FÎÉzzÈÀfli÷\:fzzi”€◊÷#:]zz⁄:::k\Ñ\ÖzzŒ:‡zz⁄:ÂÉzzÈÀflh
::Ìœd]zâ÷\:‰h]¬]€ip\:ÏÑÊÄ:∫:ÏÉ}i∏\:›]√÷\:Ö≤ˆ∏\:k]ÈêÁhÊ

b:‹izzË:%:8zz÷\:k]zzÈ÷]√À÷\Ê:Ì�zzçfi˘\:Ãzz◊i¶Ê:k\Ö“Ézz⁄:Ä\Åzz¬
:HŸ]€¬˘\:ŸÊÅp:Ó◊¬:]„d:Ì◊ëÀfl⁄:::

:::::Ñ]zöb:‡€zî:Ä]zü˜\:]z„d:’Ñ]å:8÷\:Ì�çfi˘\:ôÖ¬:]€“
:::≈]zz�œ÷]d:Ìzz€i„∏\:ÌzzÈ÷ÊÅ÷\Ê:ÌzzÈdÖ√÷\:k]zz€øfl∏\:ƒzz⁄:·Ê]zz√i÷\
::∫:ÏÑ]zm∏\:k]¬ÁîÁ∏\:∫:Ä]ü˜\:Î^Ñ:·]ÈdÊ:ÍdÖ√÷\:Í¬\Ñá÷\

HÌ�çfi˘\:ÂÉ‚:::

fl∏\:Î^Ñ:∞b:≈]€izzà˜\Ê:ÖzzËÖœi÷\:ÌzzçŒ]fl⁄:Åzz√dÊ:∫:k]zz€ø
::::Ìzfi]⁄˘\:ÄÁz„õ:ÏÄ]zå˝\Ê:‰È :ÌpÑÅ∏\:k\ÖœÀ÷\Ê:k]¬ÁîÁ∏\
:::::::Óz◊¬:]„zêÖtÊ:Ä]zü˜\:Ì�zçfi^:ÖËÁz�h:Óz◊¬:ÿ€√÷\:∫:Ì⁄]√÷\

HÂÑÊÄ:ÿÈ√Àh:::
ÎÉÈÀfli÷\:fi”∏\:ÑÖŒT::::

1::G: :::Óz◊¬:Ä]zü¯÷:Ì⁄]√÷\:Ìfi]⁄˙÷:ÖËÅœi÷\Ê:Ö”ç÷\:‰ÈpÁh
:]„êÖtÊ:Ä]ü˜\:k¯È”çh:k\Ñ\ÖŒ:ÉÈÀfli÷:]5Éeh:8÷\:ÄÁ„°\

Åzz÷\:ÔÁizzâ∏\:Ózz◊¬:ÂÑÊÄ:ÿzzÈ√ÀhÊ:‰i�zzçfi^:ÖËÁzz�h:Ózz◊¬:‹Ò\
HÍ⁄Áœ÷\ 

2::G: ::::ÿz⁄]”i÷\:Ÿ]z§:∫:Ä]zü˜\:Ï2â∏:ÖËÅœi÷\:ÿÈqâh
:Ã◊i}∏:ÌÈdÖ√÷\:ŸÊÅ÷\:Ì√⁄]p:ÿeŒ:‡⁄:Ä]ü˜\:Ä]€i¬\Ê:ÍdÖ√÷\
:FÍfiÅzz∏\:ƒzz€i,\:k]zz€øfl⁄:‡zz¬:ÿzzm€€“:ÌzzËÁ€fli÷\:k˜]zz,\

HÂ]û˜\:\É„d:ÄÁ„°\:‰ÈpÁhÊ 
3::G: zzzz◊÷:ÖËÅzzzzœi÷\Ê:Ö”zzzzç÷\:‰zzzzÈpÁh:ÌzzzzÈ√µ:∫:¯⁄á

:::ÏÑÊÅzz÷:‹„i ]zzïià\:Ózz◊¬:ÌzzÈflËÖue÷\:ØÈ¬\Ñázz÷\:ØzzàÅfl„∏\
::FÏÑÊÅzz÷\:Ÿ]zz€¬^:{]zzß:Ózz◊¬:‹„zzêÖtÊ:ÌzzÈ÷]¢\:k]zz¬]€ip˜\
:‘÷É“Ê:k]¬]€ip¯÷:ÏÜ]i€∏\:k\2ïui÷\:∫:Ì÷ÊÉe∏\:ÄÁ„°\Ê

H‡ËÖue÷\:∫:ÌÈ¬\Ñá÷\:ÌÈ€fli÷\:k]ËÅü:Óœi◊⁄:k]È÷]√  
4::G: h˜]ëh\:Ì√d]i±:Ì⁄]√÷\:Ìfi]⁄˘\:ÃÈ◊”h:¯⁄á÷\:ƒ⁄:]„

:k]dÁ√ë÷\:ÿÈ÷Éi÷:Í√â÷\:Ì√d]i⁄:Ó◊¬:‹„√Èqçi÷:ÌËÄÁ√â÷\:∫
::::::‰i�zzçfi^Ê:Ä]zzü˜\:k¯È”zzçh:∫:‹„i“Ñ]zzç⁄:‰zzp\Áh:8zz÷\

HÌÀ◊i}∏\ 
5::G: :¯⁄á÷\:ƒ⁄:]„h˜]ëh\:Ì√d]i±:Ì⁄]√÷\:Ìfi]⁄˘\:ÃÈ◊”h

HÄ]ü˜\:ÏÖà˘:›]€ïfi˜\:Ó◊¬:‹„mt:·_çd:·]€�¬:∫ 
6::G: ::::%:8zz÷\:]zzï¬˘\:k]zz€øfl∏\:‡zz⁄:fzz◊�÷\:Õ\Ázzh

::::Ìz÷]ú:Ìzœ◊√i∏\:\Ázà:]„fl⁄:ÌdÁ◊�∏\:ÖËÑ]œi÷]d:Ì⁄]√÷\:Ìfi]⁄˘\
:ÌÈ ]œm÷\:Ì€øfl∏\:Ì�çfi_d:Ìœ◊√i∏\:Ê^:]„fi\Å◊d:∫:ÍÒ\É«÷\:‡⁄˘\
:::::F]z„d:Ìz⁄]√÷\:Ìzfi]⁄˘\:Ï]z \Á⁄:∫:≈\Öà˝\:ÌÈ¬]€ip˜\Ê:ÌÈfl„∏\Ê
:::::::›]z√÷\:Ö≤ˆz€◊÷:Ìz⁄Ä]œ÷\:k]z¬]€ip˜\:ÏÑÊÄ:Óz◊¬:]„zîÖ¬:‹iÈ÷

HÄ]ü¯÷ 
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7::G: \:‡zz⁄:fzz◊�÷\:ƒÈqzzçh:ÏÑÊÖzzî:]zzï¬˘\:k]zz€øfl∏
:::::ÌzÈ€◊√÷\:k˜]zœ∏\:Ÿ]zàÑ˝:Ømt]ze÷\Ê:ØÈê]ëi|˜\:¯⁄á÷\
::::∫:ÌzËÑ]°\:ÌzÈœÈe�i÷\:ÌzÈ€◊√÷\:oÁue÷\:rÒ]ifi:Ê^:]„fiÊÅ√Ë:8÷\
:::::::FÍzdÖ√÷\:Íz¬\Ñá÷\:ãÅzfl„∏\:Ìz◊§:ÖzËÖü:ÌzÚÈ‚:∞b:‹‚Ñ]�Œ^
:ƒŒÁ⁄:Ó◊¬:�]ÈfiÊ1”÷\:ÑÅëh:8÷\:Ä\Å¬˘\:∫:�]¬]eh:]‚Öçfi:‹iÈ÷

ü˜\Hjfi1fi˝\:Ì”eå:Ó◊¬:Ä] 
8::G: :äzz◊,\:]zzï¬^Ê:äÈzzÒÑ:ÏÁzz|˙÷:ÌzzÚfl„i÷\:‰zzÈpÁh

::::::ØÈfi\ÄÁzâ÷\:ØÈ¬\Ñáz÷\:ØzàÅfl„∏\:Ä]zü˜:fz}ifl∏\:ÅËÅ°\
:::FÍd]zœfl÷\:‹„€Èzøflh:ÏÄ]Èœ÷:·\ÄÁâ÷\:∫:¯⁄á÷\:Ìœl:‹„◊Èfi:Ó◊¬

HÄ]ü˜\:k¯È”çh:‡€î:ÌÈfl«÷\:‹„h2â⁄:Ÿ]€”ià\Ê 
9::G: :ÖzzÒ\á°\:∫:¯⁄ázz◊÷:ÖËÅzzœi÷\Ê:Ö”zzç÷\:‰zzÈpÁh::Ózz◊¬

::::8zz÷\:ÌzzÈdÖ√÷\:ÌzzÈ¬\Ñá÷\:Ìzz€È£\:Ÿ]zz€¬_d:Ì“Ñ]zzç€◊÷:‹„hÁzz¬Ä
::ÏÁz¬ÄÊ:F›]√÷\:\É‚:‡⁄:ŸÊ˘\:·Áfi]“:I:0€âËÄ:Ö„å:∫:Åœ√ià
:::ÂÉzz‚:∫:Ì“Ñ]zzç€◊÷:ÌzzÈ¬\Ñá÷\:k]“Özzç÷\:ƒÈqzzçi÷:k]zz€øfl∏\

HÌ€È£\ 
10–:::äz◊§:]ï¬^Ê:fÈœfi:¯⁄á◊÷:ÖËÅœi÷\Ê:Ö”ç÷\:‰ÈpÁh

÷\:—\Ö√÷\:∫:ØÈ¬\Ñá÷\:ØàÅfl„∏\:Ìd]œfi::::‹‚ÄÁz„p:Óz◊¬:–Èœzç
::::ÅzçtÊ:ØÈŒ\Öz√÷\:ØÈ¬\Ñáz÷\:ØàÅfl„∏\:ÿ4:ƒµ:ÿp^:‡⁄
HÍ¬\Ñá÷\:≈]�œ÷\:∫:Ìd]œfl÷\:ÑÊÄ:ÿÈ√Àh:∫:Ì€‚]â€◊÷:‹‚ÄÁ„p::

11:–:::::::ÌÈzzà]Èâ÷\:k\Ä]zzÈœ÷\:‡zz⁄:Ìzz÷ÊÉe∏\:ÄÁzz„°\:ÖËÅzzœh
::Óz◊¬:ÿ€√ËÊ:‰idÊÖ√d:‡⁄ˆË:ÿœiâ⁄:Öt:ÅtÁ⁄:—\Ö√÷:ÌÀ◊i}∏\

:::zàÖh:Â]zû]d:ÌÈzà]Èâ÷\:ÌÈ◊€√÷\:ÖËÁ�h:::FÌzÈflöÁ÷\:ÏÅztÁ÷\:~È
::::ÅzzËÅ°\:—\Özz√÷\:]zzfld:∫:ÌÈzzà]Èâ÷\:k]zzÚÀ÷\:Ìzz ]“:Ì“Ñ]zzç⁄Ê

HÏÅÈåÖ÷\:ÌÈflöÁ÷\:‰i⁄Á”tÊ:::
:]Èfi]l–:Ä]ü¯÷:Í÷]∏\:ƒîÁ÷\:‡¬:Ÿ]∏\:Ø⁄^:ÖËÖœhT::

::::Ézfl⁄:Ä]zü˛÷:Í÷]z∏\:ƒîÁ÷\:Ó◊¬:ÎÉÈÀfli÷\:fi”∏\:ƒ◊ö\
:::ƒ€izà\Ê:F›]z√÷\:\É‚:‡⁄:Öå]√÷\:Ö„ç÷\:ÌË]∆:ÓitÊ:›]√÷\:ÌË\Åd

:∞b::‡zz¬:Ÿ]zz∏\:Øzz⁄^:ÿzzÈ⁄á÷\:‰zzîÖ¬:ÎÉzz÷\:ÿzzëÀ∏\:{Özzç÷\
::::k]zz€øfl∏\Ê:FÏ1zzÀ÷\:ÂÉzz‚:Ÿ¯zz|:Ä]zzü˜\:k]zzœÀfiÊ:k\Ä\ÖzzËb
:::::::F]z„È◊¬:Ìzeh1∏\:k]“\1zå˜\:ÅËÅzâid:jz⁄]Œ:8z÷\:]ï¬˘\

:::Ãz◊i¶:‡z⁄:Ä]ü¯÷:kÄÑÊ:8÷\:ÌÈ÷]∏\:k]fi]¬˝\:·]Èd:‘÷É“Ê
H‰h]È÷]√ Ê:‰i�çfi^:ó√d:ÿËÁ€i÷:k]„°\:::

ËÖœi÷\:ÌçŒ]fl⁄:Å√dÊ::k]z€øfl∏\:k]øt¯⁄:∞b:≈]€ià˜\Ê:Ö
::::ÄÑ\Ázz⁄:ÖËÁzz�h:Ózz◊¬:]zz„h]t1œ⁄Ê:FÖzzËÖœi÷\:ŸÁzzt:]zzï¬˘\
::‡”€izÈ÷:ÌÈ÷]∏\:Ä]ü˜\:k\ÑÅŒ:áËá√h:ÿeàÊ:]„iÈ€flhÊ:Ä]ü˜\

H]‚ÖËÁ�hÊ:‰i�çfi^:ÉÈÀflh:∫:Ñ\Ö€ià˜\:‡⁄:::
ÎÉÈÀfli÷\:fi”∏\:ÑÖŒ:T::

1::G: ::::::‰zêÖt:Óz◊¬:Ÿ]z∏\:Øz⁄˘:ÖËÅzœi÷\Ê:Ö”ç÷\:‰ÈpÁh
:zzü˜\:Ÿ\Ázz⁄^:Ózz◊¬::k\Ä\ÖzzË˝:ÿzzëÀ∏\Ê:wzzî\Á÷\:{Özzç÷\Ê:Ä]

Ä]ü˜\:k]œÀfiÊH 
2::G: :::::ØzzzàÅfl„∏\:ÏÄ]zzz€√÷:ÖËÅzzzœi÷\Ê:Ö”zzzç÷\:‰zzzÈpÁh

:::Ì√d]zzâ÷\:ÏÑÊÅzz÷\:k]zz¬]€ip˜:‹„i ]zzïià\:Ózz◊¬:ØÈzzâfiÁi÷\
::::Özç¬:‡⁄]zm÷\:ÎÑÊÅz÷\:9À÷\:Ö≤ˆ∏\Ê:›]√÷\:Ö≤ˆ€◊÷:Øl¯m÷\Ê

H]€„ÀÈ÷]”h:‡⁄:0“˘\:á°\:‹„◊€üÊ 
3::G: :ÖËÅœi÷\Ê:Ö”ç÷\:‰ÈpÁhd]œfl÷:ØÈ¬\Ñá÷\:ØàÅfl„∏\:Ì

]⁄:Ó◊¬:ØËÑÁâ÷\:::::ÿz€üÊ:ÏÅ¬]zâ⁄Ê:‹z¬Ä:‡⁄:Ä]ü¯÷:‰⁄Åœh
HÌ⁄]√÷\:Ìfi]⁄˘\:Öœ⁄:k]œÀfi:‡⁄:áp: 

4::G: ::::::…¯zdb:Óz◊¬:ÿz€√÷\:]zï¬˘\:k]z€øfl∏\:‡⁄:f◊�÷\
:k\ÑÊÄ:Ê^:k\Ñ]zzzçià\:Ê^:k]zzzà\ÑÄ:Î^:‡zzz¬:Ìzzz⁄]√÷\:Ìzzzfi]⁄˘\
::::›ÁzœÈ÷:]z5ÊÄ:∫:Ìzê]£\:Ê^:ÌÈ3Ö÷\:k]„°\:]„e◊�h:ÌÈeËÑÅh

˜\::ÏÄÅzz•:ÑÁzzp^:]zzœ÷:]‚ÉzzÈÀflid:Ä]zzü:‡zz⁄:–zzËÖ :Ì�zzà\ÁdÊ
HÌË]«÷\:ÂÉ5:ÿ”çË:gÖ√÷\:\0£\ 
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5::G: ::::::≈]z€ip˜\:é⁄]z‚:Óz◊¬:Ìz⁄]√÷\:Ìzfi]⁄˙÷:≈]€ip\:Åœ¬
::::::ÿz|Ä:2 ÁzhÊ:Ä]zü˜\:ÄÑ\Áz⁄:ÖËÁz�h:≈ÁîÁ⁄:Ìà\ÑÅ÷:›Ä]œ÷\
:::::Ázzî:Ózz◊¬:Ìzzfl”€∏\:k]ö]zzçfl÷\:{\1zzŒ\Ê:Ä]zzü¯÷:∫]zzîb

]ï¬˘\:k]€øfl∏\:k]t\1Œ\H 
6::G: ÈåÖh:ÌÈ«d::›]zøfl÷]d:›\ái÷˜\:Ó◊¬:ÅÈ“_i÷\:Fk]œÀfl÷\:Å

:::k]z€øfl∏\:Íz◊mπ:Ì ]ïià\:ŸÁt:Ä]ü¯÷:Íà]à˘\Ê:Í÷]∏\
::::ÄÁzpÊ:‡€zïË:ÿ”zçd:k]¬]€ip˜\:ÅÈ¬\Á⁄:Ñ]Èi|\Ê:]ï¬˘\
::::]z„Ò]„ifi\:Åz√dÊ:]‚Åzœ¬:ÿeŒ:]ï¬˘\:ŸÊÅ÷\:∞b:·\2ö:k¯tÑ

HÏÖå]e⁄ 
7::G: :::nzue÷:Ìzfl°:‡ËÁ”h:]ï¬˘\:k]€øfl∏\:‡⁄:f◊�÷\

˜\:ƒËÑ]ç∏\:::::::ÄÑ\Áz±:Ä]zü˜\:Åz Öh:·^:‡z”¥:8z÷\:ÌËÑ]€mizà
HÌ€øfl∏\:ƒ⁄:·Ê]√i÷]d:ÌfiÁ€ï⁄ 

8::G: ::Ìzzz€øfl∏\:k]“Özzzç÷\:ƒzzz⁄:Ÿ]zzzëh˜\:Ózzz◊¬:ÿzzz€√÷\
::::::Ä]zü¯÷:·Áz”Ë:Ì“1zç⁄:ôÑ]z√⁄:‹Èzøflh:ÿp^:‡⁄:ôÑ]√€◊÷
:::k]z€øfl∏\:ƒz⁄:·Ê]√i÷]d:‘÷Ç:‹iËÊ:]„h\Ä\ÖËb:Í÷]µb:‡⁄:Ìeâfi

:::::\:Ìzfi]⁄˘\:ÃzzÈ◊”hÊ:FôÖz√∏\:]z„d:›]zzœË:8z÷\:ŸÊÅz÷\:∫:Ìzz⁄]√÷
:::::::ÿzÈ⁄á÷\:ƒz⁄:·Ê]z√i÷]d:ÉzÈÀfli÷\:k]zÈ÷`:‡€zïih:ÏÖ“É⁄:‹ËÅœi÷
:]„îÖ¬:‹iË:Å¬]â∏\:›]√÷\:Ø⁄˘\:…]dÅ÷\:›¯â÷\:Åe¬:ÑÁi“Å÷\

HÌ⁄Ä]œ÷\:k]¬]€ip˜\:ÏÑÊÄ:Ó◊¬ 
9::G: ::::ÌzÈ√µ:Óz◊¬:Ìzeh1∏\:·ÁËÅ÷\:ÌËÁâh:Ó◊¬:Ìœ \Á∏\

:›]¬:ÌË]«÷:ÌÈflËÖue÷\:ØÈ¬\Ñá÷\:ØàÅfl„∏\2011:::]z‚Ñ]ei¬\Ê
:̃ \:‡zz⁄:Ì€‚]zzâ⁄::::fzzi”∏\:k]zz¬]€ip\:Åzzœ¬:k]zzœÀfi:∫:Ä]zzü

:I:ÏÑÊÅ÷\:ÎÉÈÀfli÷\73::::Ï1zÀ÷\:∫:‡ËÖzue÷\:‰i ]ïià\:ÎÉ÷\:I
26:–:27::I11::I2010H:::

:�]m÷]l–:‡ËÖue÷\:Ì”◊π:∫:ÌÈ¬\Ñá÷\:ÌÈ€fli÷\:k]ËÅü:Óœi◊⁄T::
:ôÖ√izzà\:Ä]zzü¯÷:ÎÉzzÈÀfli÷\:fzzi”∏\::8zz÷\:k\\Özzp˝\

:::flËÖue÷\:ØÈ¬\Ñáz÷\:ØzàÅfl„∏\:ÌzÈ√µ:]„hÉ†\:::2zïui◊÷:ÌzÈ
::::::‡ËÖzue÷\:Ìz”◊π:∫:ÌzÈ¬\Ñá÷\:ÌzÈ€fli÷\:k]ËÅzü:Óœi◊⁄:Ÿ]€¬˘
::::::::Óz◊¬:ƒz◊ö\:]z€“:FÎÉzÈÀfli÷\:fzi”∏\:k]z¬]€ip\:ƒz⁄:Ìfl⁄\ái⁄

H‰h]â◊p:∫:›Åœià:8÷\:ÌÈ€◊√÷\:—\ÑÊ˘\Ê:Óœi◊∏\:r⁄]fiÖd:::

ÎÉÈÀfli÷\:fi”∏\:ÑÖŒÊT::::
1::G: :::::k]ËÅzz◊e÷\:ÖzËÜÊ:Í÷]z√⁄:∞b:ÖËÅzzœi÷\Ê:Ö”zç÷\:‰zÈpÁh

Ízzfi\Ö€√÷\:ºÈzz�}i÷\Ê::FÓzzœi◊∏\:Ÿ]zz€¬^:ÌzzË]¬Öd:‰◊zzïÀh:Ózz◊¬
::ÏÅ¬]zâ∏\Ê:·Á√÷\:ÿ“:‹ËÅœi÷:ÏÑ\ÜÁ÷\:∫:9À÷\:Ü]„°\:‰ÈpÁhÊ

H‰÷]€¬_d:Ì“Ñ]ç∏\Ê:ÂÅœ√÷:ÌÈflÀ÷\ 
2::G: ÖËÅzzzzœi÷\Ê:Ö”zzzzç÷\:‰zzzzÈpÁh::ÌzzzzÈ√µ:∫:¯⁄ázzzz◊÷

:::::∫:ŸÊÉzze∏\:Åzz„°\:Ózz◊¬:ÌzzÈflËÖue÷\:ØÈ¬\Ñázz÷\:ØzzàÅfl„∏\
:zzß:Ózz◊¬:‹„zzêÖtÊ:Ózzœi◊∏\:Ÿ]zz€¬˘:2zzïui÷\Ê:Ä\Åzz¬˝\:{]

H‰÷]€¬^ 
3::G: ::ÖËÅzœi÷\Ê:Ö”zç÷\:‰ÈpÁh::::]ËÑÁzàÊ:·ÄÑ˘\:k]z€øfl∏

::ÌzdÖû:‡¬:Óœi◊€◊÷:ÿ€¬:—\ÑÊ^:j⁄ÅŒ:8÷\:gÖ«∏\Ê:jËÁ”÷\Ê
ÌÈ¬\Ñá÷\:ÌÈ€fli÷\:k]ËÅü:Ì„p\Á⁄:∫:]‚Ñ]�Œ^: 

:�]√d\ÑG:Ä]ü˛÷:Öç¬:ƒà]i÷\:ÎÑÊÅ÷\:9À÷\:Ö≤ˆ∏\:≈ÁîÁ⁄T:::
:⁄˘\:]„hÅz¬^:8÷\:ÏÖ“É∏\:Ó◊¬:ÎÉÈÀfli÷\:fi”∏\:ƒ◊ö\::Ìzfi]

::::::::Özç¬:ƒzà]i÷\:ÎÑÊÅz÷\:9zÀ÷\:Ö≤ˆz∏\:≈ÁzîÁ⁄:ŸÁzt:Ì⁄]√÷\
::k]¬ÊÖzzç⁄:Ózz◊¬:ƒzz◊ö\:]zz€“:FÂÅzzœ¬:·]zz⁄ÜÊ:·]zz”⁄Ê:Ä]zzü¯÷
::::::k]¬ÁzîÁ€◊÷:Ìz⁄]√÷\:Ìzfi]⁄˘\:]„hÅz¬^:8z÷\:ÌÈà]à˘\:ÑÊ]+\
:›]√÷\:Ö≤ˆ∏\:ÿeŒ:‡⁄:ÍÒÅe⁄:ÿ”çd:]‚Ñ]Èi|\:#:8÷\:o¯m÷\
ÉzzzÈÀfli÷\:fzzzi”∏\:ôÁzzz Ê:FÌœd]zzzâ÷\:‰zzzh]¬]€ip\:ÏÑÊÄ:∫:Î

::::Ìzfi]⁄˘\:]„hÅz¬^:8z÷\:ÏÖ“É∏\:Ó◊¬:ƒ◊ö\:]€“:F]‚Åt^:Ñ]Èi|]d
::::k\Ö≤ˆz∏\:Ÿ]z€¬^:∫:Ì“Ñ]zç∏\Ê:wÈå1÷\:k]È÷`:ŸÁt:Ì⁄]√÷\

:HÄ]ü¯÷:Ì⁄Ä]œ÷\:::
ÎÉÈÀfli÷\:fi”∏\:ÑÖŒÊ:T::

1::G: ::::9öÁz÷\:Ä]zü˜\:∫:¯⁄áz◊÷:ÖËÅœi÷\Ê:Ö”ç÷\:‰ÈpÁh
:::‹„hÁzz¬Ä:Ózz◊¬:ÖzzÒ\á°\:∫:ØÈ¬\Ñázz÷\:ØÈzzflœi÷\Ê:ØzzàÅfl„€◊÷

”÷\:Öç¬:ƒà]i÷\:ÎÑÊÅ÷\:9À÷\:Ö≤ˆ∏\:Ÿ]€¬^:Ì ]ïià˜:Ì¥Ö
:::›]zz¬:‡zz⁄:·\ÖzzËát:I:ÁzzÈfiÁË:Ö„zzå:Ÿ¯zz|:ÖzzÒ\á°\:∫:Ä]zzü¯÷

2012H 
2::G: :ÏÄ]Àià˜\:Ÿ]§:∫:ÍdÖ√÷\:ÿ⁄]”i÷\:≈ÁîÁ⁄:Ñ]Èi|\

:·Á”È÷:ÍdÖ√÷\:ÍÒ\É«÷\:‡⁄˘\:Ó◊¬:]‚Öl^Ê:ÏÄÅqi∏\:ÌŒ]�÷\:‡⁄
HÖ≤ˆ€◊÷:�]fi\Áfl¬ 
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3::G: :::ÑÊ]z•:≈ÊÖzç⁄:Ìà\ÑÄ:ÏÄ]¬cd:Ì⁄]√÷\:Ìfi]⁄˘\:ÃÈ◊”h
:::::]z„√ËÜÁhÊ:F]z„È :ÅzËÅui÷\:‡z⁄:�\ÅËá⁄:‡€ïË:]±:Ö≤ˆ∏\:ÿ€¬

H]„hÁ¬Ä:ÑÖœ∏\:k]„°\Ê:]ï¬˘\:k]€øfl∏\:Ó◊¬ 
4::G: :::::Ìz⁄]√÷\:Ìzfi]⁄˘\:‡z⁄:{1zœ∏\:≈ÊÖç∏\:Ó◊¬:Ìœ \Á∏\

::ÌzzÈflÀ÷\:k\Ö≤ˆzz∏\:Ÿ]zz€¬_d:Ì“Ñ]zzç∏\Ê:wÈzzå1÷\:ÌzzÈ÷`:·_zzçd
ü¯÷:Ì⁄Ä]œ÷\HÄ]: 

:�]â⁄]|–::∫:Í¬\Ñá÷\:≈]�œ÷\:ÌÈ€flh:Ö≤ˆ⁄:k]ÈêÁhÊ:k\Ñ\ÖŒ
Ê:Ïá∆#:]⁄:]„fi_çdT 

::]„hÉzz†\:8zz÷\:k\\Özzp˝\:Ózz◊¬:ÎÉzzÈÀfli÷\:fzzi”∏\:ƒzz◊ö\
:Ÿ]€¬^:‡¬:Ìœmefl∏\:k]ÈêÁi÷\Ê:k\Ñ\Öœ÷\:ÉÈÀfli÷:Ì⁄]√÷\:Ìfi]⁄˘\
:äfiÁzzh:∫:Åzzœ¬:ÎÉzz÷\:Ïázz∆:∫:Ízz¬\Ñá÷\:≈]zz�œ÷\:ÌzzÈ€flh:Ö≤ˆzz⁄

:~ËÑ]id15::I5::I2010::::8z÷\:k˜]zëh˜\:Óz◊¬:ƒ◊ö\:]€“:H
::::::ÌzÈdÖ√÷\:ÿzËÁ€i÷\:–ËÄ]flzêÊ:k]zÚÈ5\Ê:k]z€øfl∏\:ƒ⁄:]„hÖp^
:≈]zz�œ÷\:ÿzzÈ‚_h:ÏÄ]zz¬˝:Ìzzt1œ∏\:k]¬ÊÖzzç∏\:ÿzzËÁ≤:·_zzçd

Ïá∆:∫:Í¬\Ñá÷\H:::
::Ìzfl°:‡⁄:›Åœ∏\:ÖËÖœi÷\:ÎÉÈÀfli÷\:fi”∏\:ôÖ√ià\:]€“
::Íz¬\Ñá÷\:≈]�œ÷\:ÌÈ€flh:Ö≤ˆ⁄:k]ÈêÁhÊ:k\Ñ\ÖŒ:ÉÈÀflh:Ì√d]i⁄

∫::Ï1zÀ÷\:Ÿ¯|:≈]�œ◊÷:]„hÖp^:8÷\:ÏÑ]Ëá÷\:ŸÁt:Ïá∆:13:–:
14::I10::I2010::H≈]�œ÷\:∫:]„√⁄:]œ◊÷\:#:8÷\:k]„°\Ê:::
:TÎÉÈÀfli÷\:fi”∏\:ÑÖŒÊ:::

1::G: ::::Ìz√d]i∏\:Ìzfl°:ƒz⁄:–Èâfli÷]d:Ì⁄]√÷\:Ìfi]⁄˘\:ÃÈ◊”h
:ÿËÁ≤:ÕÅ„d:ÌÈdÖ√÷\:k]ÚÈ5\Ê:k]„°\:ƒ⁄:Ÿ]ëh˜\:Ñ\Ö€ià]d

fli÷\:k]¬ÊÖç∏\:‡⁄:ÄÅ¬::≈]z�œ÷\:ÿÈ‚_h:ÏÄ]¬˝:Ìt1œ∏\:ÌËÁ€
HÍ¬\Ñá÷\ 

2::G: :::::›]z√÷\:Ä]zü˜\:ƒz⁄:–Èzâfli÷]d:Ì⁄]√÷\:Ìfi]⁄˘\:ÃÈ◊”h
::::8z÷\:ÏÅzËÅ°\:k]¬ÊÖzç∏\:Ìà\ÑÅd:ØÈflÈ�â◊À÷\:ØàÅfl„€◊÷

H]„fl⁄:‹Ò¯∏\:Ä]€i¬\Ê:Ïá∆:∫:Ì¬\Ñá÷\:ÏÑ\ÜÊ:‡⁄:]„hÄÑÊ 
3::G: :::ØiÈeËÑÅzzh:ØzzhÑÊÄ:ÉzÈÀflid:Ìzz⁄]√÷\:Ìzzfi]⁄˘\:ÃzÈ◊”h

:ØzàÅfl„∏\:¯⁄á◊÷::::::ƒz⁄:–Èzâfli÷]d:Ïáz∆:≈]z�Œ:∫:ØÈ¬\Ñáz÷\:
::::›]zzz√÷\:Ä]zzzü˜\Ê:≈]zzz�œ÷\:∫:Ìzzz¬\Ñá÷\:ÏÑ\ÜÊ:∫:Ø÷Êˆzzzâ∏\
::::::ÌzÈ€‚^:Özm“˘\:k]¬ÁzîÁ∏\:ŸÁzt:ØÈflÈ�zâ◊À÷\:ØàÅfl„€◊÷

:Í¬\Ñá÷\:≈]�œ÷\:]„d:Ö¥:8÷\:Ìfl‚\Ö÷\:Ì◊tÖ∏\:∫:ÌËÁ÷Ê˘\:k\ÇÊ
HÏá∆:∫ 
4::G: ::ØzzzàÅfl„∏\:Ìzzzd]œfi:∞b:ÖËÅzzzœi÷\Ê:Ö”zzzç÷\:‰zzzÈpÁh

ØÈ¬\Ñá÷\:::::ØzàÅfl„∏\:8d]zœfl÷:ÎÄ]zü˜\:ä◊,\Ê:ØÈfiÄÑ˘\
::::::ÏÄ]z¬b:—ÊÅflzê:∫:ÏÑÅzœ∏\:ÌzÈ÷]∏\:‹„i€‚]zâ⁄:Ó◊¬:·]fle÷:∫

HÏá∆:∫:Í¬\Ñá÷\:≈]�œ÷\:ÿÈ‚_h 
5::G: :ÌzzÈ€fli◊÷:Í⁄¯zzà˝\:‘zzfle◊÷:ÖËÅzzœi÷\Ê:Ö”zzç÷\:‰zzÈpÁh

:ÌÈeËÑÅi÷\:k\ÑÊÅ÷\:‡⁄:ÄÅ¬:ÿËÁ≤:Ó◊¬:Ìœ \Á∏]d:‰◊ïÀh:Ó◊¬
\:¯⁄á◊÷:Ä]ü˜\:]„€øflË:8÷\HØÈflÈ�â◊À÷ 

6::G: ::::‹ËÅzzœh:∞b:Ä]zzü˜\:∫:]zzï¬˘\:k]zz€øfl∏\:ÏÁzz¬Ä
::::::∫:Íz¬\Ñá÷\:≈]z�œ÷\:ÿzÈ‚_h:ÏÄ]z¬b:—ÊÅflzë÷:ÌÈ÷]⁄:k]€‚]â⁄

:] Á÷\:‡⁄:‡”€iÈ÷:Ïá∆:‰zh]⁄\ái÷]d:::::Ïáz∆:∫:ÏÁz|˘\:ÏÅ¬]zâ⁄Ê
HÍfiÁÈ„ë÷\:Ÿ¯it˜\:Ì„p\Á⁄:∫:‹‚ÄÁ€ê:‹¬Å÷ 

7::G: :ÿÈ‚_h:ÏÄ]¬b:—ÊÅflë÷:Í÷]⁄:›]øfi:ÄÁpÊ:›Å√÷:�\Öøfi
á÷\:≈]�œ÷\::::{1zœ⁄:Óz◊¬:ÎÉzÈÀfli÷\:fi”∏\:– \Ê:FÏá∆:∫:Í¬\Ñ

]±:Ì⁄]√÷\:Ìfi]⁄˘\:TÍ◊Ë::
^:–::]±: Ä]ü¯÷: Í÷]∏\: ›]øfl÷\: ÄÁfldÊ: ›]”t_d: ÿ€√÷\

HÕÖë◊÷:�\Ö⁄`:Ä]ü¯÷:›]√÷\:Ø⁄˘\:·Á”ËÊ:—ÊÅflë÷\:í¨::
: g–::g]ât: ∫: —ÊÅflë÷]d: Ìê]£\: k\Ä\ÖË˝\: ƒîÊ

HÄ]ü˜\:ÔÅ÷:k]fi]⁄˘\::
:s–:\:–ÈŒÅhÊ:Ì√p\Ö⁄:‹iË:‡⁄:›]¬:ÿ“:ÌË]„fi:∫:k]d]â¢

:ÌÈfi\áÈ∏\Ê: ÂÖËÖœh: ôÖ√ËÊ: ÍfiÁfi]Œ: k]d]ât: éiÀ⁄: ÿeŒ
:ÌŒÄ]ë∏\Ê: ÂÄ]€i¬˜: Ä]ü¯÷: ›]√÷\: Ö≤ˆ∏\: Ó◊¬: ÌÈ⁄]i£\

H‰È◊¬:::
:�]àÄ]à–:::ÌzÈ¬]€ip˜\Ê:ÌËÄ]ëiŒ˜\:›Á◊√◊÷:ÌÈdÖ√÷\:ÌÈ√€°\
ÌÈ¬\Ñá÷\T::

:::‰z⁄ÅŒ:ÎÉz÷\:ÿëÀ∏\:{Öç÷\:∞b:ÎÉÈÀfli÷\:fi”∏\:ƒ€ià\
°\:äÈzzÒÑ::::ÌzzÈ¬]€ip˜\Ê:ÌËÄ]zzëiŒ˜\:›Ázz◊√◊÷:ÌzzÈdÖ√÷\:ÌzzÈ√€

HÌÈdÖ√÷\:Ñ]�Œ˘\:∫:]„¬ÊÖ Ê:ÌÈ√€°\:Ì�çfi^:ŸÁt:ÌÈ¬\Ñá÷\:::
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TÎÉÈÀfli÷\:fi”∏\:ÑÖŒÊ:::
1::G: Ö”ç÷\:‰ÈpÁh::ÖËÅzœi÷\Ê:::::ÌzÚÈ5\:]zï¬^Ê:äÈzÒÑ:∞b

::ÌzÈ√€°\:\Ä^:ÖËÁ�h:∫:áÈ€∏\:‹„ö]çfi:Ó◊¬:ÌÈ√€q◊÷:ÌËÑ\Ä˝\
HÍ⁄Áœ÷\:ÔÁiâ∏\:Ó◊¬:]‚ÑÊÄ:ÿÈ√ÀhÊ::

2::G: :::::::·Áz√÷\:ÿz“:‹ËÅzœh:]zï¬˘\:k]z€øfl∏\:‡z⁄:f◊�÷\
:]‚ÑÊÄ:ÿÈ√ÀhÊ:‹‚Ñ]�Œ^:∫:ÌlÅ+\:ÌÈ√€°\:≈ÊÖÀ÷:ÏÅ¬]â∏\Ê

HÌÈ€◊√÷\:]„i�çfi^:ÉÈÀfli÷::
3::G: :̃ :8z÷\:]ï¬˘\:k]€øfl∏\:‡⁄:f◊�÷\::::≈Öz :ÅzpÁË

::::ØÈzê]ëi|˜\:¯⁄áz÷\:ÏÁz¬Ä:ÏÑÊÖî:∞b:]„fi\Å◊d:∫:ÌÈ√€q◊÷
:ÌzÈ¬]€ip˜\Ê:ÌËÄ]ëiŒ˜\:›Á◊√÷\:Ÿ]§:∫::::≈]z€ip¯÷:ÌzÈ¬\Ñá÷\

H]‚Ñ]�Œ^:∫:ÌÈ√€q◊÷:≈Ö :äÈà_hÊ:::
:�]√d]à–:TÌÈ◊œ¢\:ÿÈê]+\:›Á◊√÷:ÌÈdÖ√÷\:ÌÈ√€°\::

:::Ìzfi]⁄˘\:]„hÅz¬^:8÷\:ÏÖ“É∏\:Ó◊¬:ÎÉÈÀfli÷\:fi”∏\:ƒ◊ö\
:ƒ◊ö\Ê:FÌÈ◊œ¢\:ÿÈê]+\:›Á◊√÷:ÌÈdÖ√÷\:ÌÈ√€°\:ŸÁt:Ì⁄]√÷\

÷\:ƒ⁄:Ì⁄]√÷\:Ìfi]⁄˘\:]„hÖp^:8÷\:k¯à\Ö∏\:Ó◊¬:ÑÁi“Å÷\:ÿÈ⁄á
:Ä]ü\:∫:¯⁄á÷\Ê:Ã◊”∏\:ÌÈ√€°\:äÈÒÑ:ÌÀÈ◊|:Å€•:Íui 
::::Ì�zzçfi^:ÿzzÈ√Àh:ÕÅzz„d:ØÈfi\ÄÁzzâ÷\:ØÈ¬\Ñázz÷\:ØzzàÅfl„∏\

H≈]€ip¯÷:ÌËÑ\Ä˝\:ÌÚÈ5\:ÏÁ¬Ä:ÏÑÊÖîÊ:ÌÈ√€°\:::

::::::ØzàÅfl„∏\:Ä]zü\:∫:¯⁄áz÷\:‡z⁄:ôÖz¬:∞b:ƒ€ià\:]€“
:::ÌzÈ√€°\:ÂÉz„d:‹„⁄]z€i‚\:Ó◊¬:ØÈfi\ÄÁâ÷\:ØÈ¬\Ñá÷\:::‹„z◊€¬Ê

H]„ö]çfi:ÿÈ√Ài÷:Ì⁄Ü¯÷\:k\\Öp˝\:Ç]†\:Ó◊¬:::

TÎÉÈÀfli÷\:fi”∏\:ÑÖŒÊ:::
1::G: :¯⁄á÷\:ƒ⁄:]„h˜]ëh\:Ì√d]i±:Ì⁄]√÷\:Ìfi]⁄˘\:ÃÈ◊”h

::::::äÈzÒÑ:ÿzÈ⁄á÷\Ê:ØÈfi\ÄÁzâ÷\:ØÈ¬\Ñáz÷\:ØzàÅfl„∏\:Ä]ü\:∫
:ÌÚÈ5\:≈]€ip\:Åœ√÷:Ì⁄Ü¯÷\:k\\Öp˝\:Ç]†\:ÏÑÊÖïd:ÌÈ√€°\

”÷\:Ì¬Öâ÷]d:ÌËÑ\Ä˝\:::::ÌzÈ√€°\:ÿzÈ√Àh:ÿezà:nzú:‰È :‹iË:ÌÈ◊
H›Ä]œ÷\:›]√÷\:∫:]„i�çfi˘:ÿ€¬:Ì�|Ê:9⁄Ü:r⁄]fiÖd:ƒîÊÊ:::

:�]fl⁄]l–:TÂ]È∏\Ê:Íî\Ñ˘\:›Á◊√÷:ÌÈdÖ√÷\:ÌÈ√€°\::
Ó◊¬:ÎÉÈÀfli÷\:fi”∏\:ƒ◊ö\::::Ìzfi]⁄˘\:]„hÅz¬^:8÷\:ÏÖ“É∏\

:F:Â]È∏\Ê:Íî\Ñ˘\:›Á◊√÷:ÌÈdÖ√÷\:ÌÈ√€°\:ŸÁt:Ì⁄]√÷\:·^:Å√d
\:ÃÈ◊”h:#::::::ÌzÈ√€q◊÷:�]zâÈÒÑ:–ËÅzê:!\:Åze¬:ÑÁi“Åz÷\:ÿÈ⁄á÷

::ózz√d:k]È€zzâh:Ózz◊¬:ƒzz◊ö\:]zz€“:F:–zzç⁄Ä:∞b:]zz‚Öœ⁄:ÿzzœfiÊ
ÌËÑ\Ä˝\:ÌÚÈ5\:ÌËÁï¬:∫:‹„ÈuåÖ∏:]ï¬˘\:k]€øfl∏\H:::

TÎÉÈÀfli÷\:fi”∏\:ÑÖŒÊ:::
1::G: ::ÌÈ€zâh:Ó◊¬:ÅÈ“_i÷\:]ï¬˘\:k]€øfl∏\:‡⁄:f◊�÷\

:zåÖh:Ê^:ÌÈ√€q◊÷:ÌËÑ\Ä˝\:ÌÚÈ5\:ÌËÁï¬:∫:]„ÈuåÖ⁄::ÿËÅzd:wÈ
::::ÌzË]„fi:ÿzeŒÊ:FÌzÈ√€°\:ÿ€¬:Ÿ]§:∫:ØÈê]ëi|˜\:‡⁄:‰fl¬

HÍ÷]¢\:›]√÷\: 
2::G: :fzz◊�÷\::ÌzzÚÈ5\:ÏÁzz¬Ä:ÅzzËÅ°\:ÌzzÈ√€°\:äÈzzÒÑ:‡zz⁄

::::::k]z€øfl∏\:fz◊∆^:k]È€zâh:Ÿ]€”izà\:ÑÁz :≈]€ip¯÷:ÌËÑ\Ä˝\
::::::9z⁄Ü:r⁄]zfiÖd:ƒzîÊÊ:ÌzÈ√€°\:ÿzÈ√Àh:ÿeà:nue÷:]ï¬˘\

\:ŸÊÅ÷\:∫:]5:≈ÊÖ :o\ÅtbÊ:]„i�çfi^:ÉÈÀfli÷HÌÈdÖ√÷ 
3::G: ::ØzàÅfl„∏\:Ìd]œfi:∫:¯⁄á◊÷:ÖËÅœi÷\Ê:Ö”ç÷\:‰ÈpÁh

:::::ÌzÈ√€q◊÷:‹Ò\Åz÷\:Özœ€◊÷:‹„i ]zïià\:Ó◊¬:ØËÑÁâ÷\:ØÈ¬\Ñá÷\
::Åzœ¬:k]œÀfi:ÿ€üÊ:ÅËÅ°\:]„âÈÒÖ÷:ÏÅ¬]â∏\Ê:·Á√÷\:‹ËÅœhÊ

ÌÈ√€q◊÷:ÏÑÖœ∏\:ÌËÑ\Ä˝\:ÌÚÈ5\:k]¬]€ip\H 
:�]√à]hG:Ífi\ÁÈ¢\:s]ifi˝\:›Á◊√÷:ÌÈdÖ√÷\:ÌÈ√€°\T::
\Ó◊¬:ÎÉÈÀfli÷\:fi”∏\:ƒ◊ö::::Ìzfi]⁄˘\:]„hÅz¬^:8÷\:ÏÖ“É∏\

:ŸÁzzt:Ìzz⁄]√÷\÷\:≈]zz€ip˜\zzâÈà_i÷:Í:›Ázz◊√÷:ÌzzÈdÖ√÷\:ÌzzÈ√€q◊
:F:Ífi\ÁÈ¢\:s]ifi˝\::::::Åz¬Á∏\:∫:ÂÅzœ¬:jzŒ]¬^:8z÷\:g]ezà˘\Ê

::]z‚Ñ]ei¬]d:ØÈfiÄÑ˘\:ØÈ¬\Ñá÷\:ØàÅfl„∏\:Ìd]œfi:‰hÄÅt:ÎÉ÷\
≈]€ip¯÷:ÌÀÈïiâ∏\:Ì„°\:H::
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i÷\:fi”∏\:ÑÖŒÊ:TÎÉÈÀfl:::
1::G: :::::]„ÈuzzåÖ⁄:‹zzâh:%:8zz÷\:k]zz€øfl∏\:‡zz⁄:fzz◊�÷\

:::∫:≈\Özà˝\:ÏÑÊÖzî:∞b:ÌÈ√€q◊÷:ÍâÈà_i÷\:≈]€ip˜\:ÑÁï¢
:::s]zifi˝\:Ÿ]z§:∫:ØÈê]ëi|˜\:¯⁄á÷\:‡⁄:]„uåÖ⁄:ÌÈ€âh

HÍfi\ÁÈ¢\ 
2::G: ::::k\\Özpb:ÿÈ„zâh:ÏÑÊÖzïd:k]€øfl∏\:Ó◊¬:ÅÈ“_i÷\
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The influence of Gamma radiation dose (15 k.r) on 
physiological and morphological character of two wheat 
varieties (Bohoos11

 and Sham 4)H:::
E. Ahed Zbidha::

General Commission for Scientific Agricultural Research –
Research Center of Tartous – Research Station of jammasee ::

Abstract: 
The effect of Gamma radiation (15 k rad) on the two wheat 

varieties (Bohoos11 and Sham4) was assessed in afield study. 
Radiation indused morphological and physiological 

mutations in both varieties. However , the response differed 
between varieties. The percentage of visible morphological 
changes in the second generation (M2) of the soft wheat Sham4 
was15% compared to10% in the hard wheat Bohoos11(10%)  

1- as for the variety Bohoos11: early heading trait was 
noted ten days earlier than unirradiated Bohoos11 (control) this 
trait is very important to allow escape from fungal diseases 
(particularly rusts) as well as being important to allow crops in 
the second rainfall area (250 – 350 mm) to avoid the adverse 
effects of high temperature during the grain filling phase also 
non waxy skin spikes trait was noted. 

The study of the (M3, M4) generations for Boohos11 
confirmed that the visible changes noted in the field for both 
traits (early heading-non waxy skin) Had high heritability  

2- as for the Sham4 variety: high tillering triats was noted(3-
4 tillering) more than Sham4 (control). and second trait big 
spike was noted too both traits lead to high grain yields 

The study of the (M3) generation for Sham4 confirmed that 
the two traits (high tillering – big spike) had high heritability too  
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Key Wards: 
Gamma Rays – mutation – visible changes in the field – 

morphological – physiological- Wheat (hard – soft)-tillering  
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::Õ]zzÀp:Ìzz◊tÖ⁄:Ózzit:g]zz}ifi˜\:ÌzzÈ◊€¬:kÖ€izzà\Ê:ØÀflzzë◊÷
:::::ÿd]flzzâ◊÷:ÎÄÖzzÀ÷\:g]zz}ifi˜\:fzzfi]p:∞b:Ä]zzë¢\Ê:gÁzze¢\

C:ÏáÈ€∏\individual selectionB::::ÿd]flzâ÷\:‡z⁄:Ì¬Á€§:kÉ|^
:::::::›]zi÷\:rzïfl÷\:Ìz◊tÖ⁄:∫:ÌzÈœei∏\:ΩÁz�}◊÷:ÍÒ\Ázç¬:ÿ”çd

:]zz„i¬\Ñá÷CBulkB\:·˘:::ÿd]flzzâ÷\:ÂÉzz‚:∫:·Ázz”h:]zz±Ñ:ÏÖzzÀ�÷
:n÷]m÷\:ÿÈ°\:∫:Ö„øhÊCM3B:k˜\á√fi˜\H::

:G:::::::wzz€Œ:Ãflzë÷:Ífi]zm÷\:ÿzzÈ°\:k]zh]efl÷\:g]z}ifi\:ÔÖzp
oÁzzú11:C:‹zzàÁ⁄:∫2002:–:2003B::jzze}ifi\:nzzÈt

:Ö”e∏\:ÿeflâi÷\C:k\Ç:ÿd]flâ÷\:ÿ€ü:8÷\:k]h]efl÷\–::ÿd]flà
›]å:Ãflë÷Ê:BÌÈ√4:Ìœeö:·ÊÅd4:}ifi\:‹àÁ∏\:äÀfi:∫:je

k]Àzzë÷\:C::ÏÖzz€m∏\:k\]�zzå˜\:ÄÅzz¬:ÏÄ]zzËÜ–::‹zzqt:0zz“Ê
:ÿd]flzâ÷\B::::‡z⁄:kÉz|^C2G:3B:::ÿz”÷:Ì◊eflzà::::ÿz”÷:Ê^:Ÿ\áz√fi\

‰ÀêH:::

G::gÁet:j¬ÑÜCoÁú11B::Ì◊Ò]¬C:::Öz”e∏\:ÿeflzâi÷\–:
::C:‹zàÁ⁄:∫:BÌzÈ√4:Ìœeö:·ÊÅd:ÿd]flà2003G:2004B:

::›]zå:gÁzet:j¬ÑÜ:]ïË^Ê4::Ìz◊Ò]¬C::::k\]�zå˜\:ÄÅz¬:ÏÄ]zËÜ
:ÏÖ€m∏\–:qt:0“ÿd]flâ÷\:‹B:‹àÁ⁄:∫C2003G:2004B:

::::::::gÁzetÊ:Å‚]zç÷\:≈ÑÜ:Ìz◊Ò]¬:ÿz“:fzfi]p:∞b:ºzù:Ì◊eflzà:ÿ“
ÇÁ|_zz∏\:ÿd]flzzâ÷\Ï::¯zz”÷:ÿzzÈ°\:äÀflzz÷:ÌÈÒ\Ázzç¬:Ìzz¬Á€q€“

::::ÏÅz¬]ei⁄:ÑÁ�zà:∫:jz¬ÑÜ:ØÀflë÷\Cbulk method B:::jzÈ÷Ê^
:::::]�zå˜\:ÏÖzm“Ê:Öz”e∏\:ÿeflzâi÷\:ØiÀê:∫:Öm“˘\:Í⁄]€i‚\

Ÿ]Èp˘\:ÿ”÷H:::
÷]m÷\:ÿÈ°\oÁú:Ãflë◊÷:n11G:›]å4:CM3:BT:::kÖ€izà\

:::ó√ez÷:kÖz„æ:8÷\:k˜\á√fi˜\:feâd:ÎÄÖÀ÷\:g]}ifi˜\:ÌÈ◊€¬
Ìzz◊Ò]¬:ÍzzÀ :Ìzz◊Ò]¬:ÿzz“:∫:Ìzz◊l]€i∏\:2zz∆:ΩÁzz�£\::ÿeflzzâi÷\

:::‡z⁄:{Ê\1zË:Ÿ]eà˝\:Åe÷\:·]“:nÈt:Ö”e∏\C5G11B:::›ÁzË
::::::Õ]zÀ°\:Ìz◊tÖ⁄:∫:Ìz◊l]€i∏\:ΩÁz�£\:jz√µÊ:Å‚]ç÷\:ÿeŒ

i÷\:rïfl÷\Ê:k]efl÷\::::Ìz◊Ò]¬Ê:Öz”e∏\:ÿeflzâi÷\:Ì◊Ò]¬:‡⁄:ÿ”÷:›]
:::oÁzzú:Ãflzzë◊÷:ÌzzÈ√4:Ìzzœeö:·ÊÅzzd:ÿd]flzzâ÷\11:Ìzz◊Ò]¬Ê
:›]zå:Ãflë◊÷:Ì◊eflâ÷\:‹qt:0“Ê:Í÷]√÷\:]�å˜\4:::jzøtÁ÷

ÿÈ°\:\É‚:∫:ÌÈ÷]¬:nËÑÁi÷\:ÌÈ◊d]Œ::Ö”e∏\:ÿeflâi÷\C:k]Àë◊÷
–::ÏÖ€m∏\:k\]�å˜\:ÄÅ¬–:::::BÌzÈ√4:Ìzœeö:·ÊÅzd:ÿd]flâ÷\

nËÑÁi÷\:ÌÈ◊d]Œ:nÈt:::::k\2«iz÷\:g]ezà^:‡z⁄:Å“_i◊÷:\Åp:Ì€„⁄
::ÌzÚÈe÷\:‡¬:Ìû]fl÷\:ÌËÖ‚]ø÷\:k\2«i÷] :]ÈÚÈd:›`:]Èl\ÑÊ:]„eeà

ÑÁzzh:˜Ê:ŸÊázzho::::ÏÖzzÀ�÷\:·Ázz”h:]zz€flÈd:ÿzzÈp:∞b:ÿzzÈp:‡zz⁄
oÑÁhÊ:Ìid]l:ÌÈl\ÑÁ÷\H::

oÁú:Ãflë◊÷:ƒd\Ö÷\:ÿÈ°\11:G:G:›]å4:CM4BT::
::::::k\ÖÀ�÷]zd:ÌzÈd1÷\:ÌzœËÖö:∫:Ìzê]|:\Åzp:‹„⁄:ÿÈ°\:\É‚

¯∏::::::Ä]zët:#Ê:Ìz◊l]€i∏\:ΩÁz�£\:∫:nzËÑÁi÷\:ÌzÈ◊d]Œ:Ìøt
::::Ìz◊Ò]¬:ÿz”÷:Ìz◊l]€i∏\:ΩÁ�£\C::::ÿd]flzâ÷\Ê:Öz”e∏\:ÿeflzâi÷\

:ÌÈ√4:Ìœeö:·ÊÅd–:::ÏÖz€m∏\:k\]�zå˜\:ÄÅ¬B:::∫:]z„i¬\Ñá÷
:::Ìzzû]fl÷\:ÏÅzzËÅ°\:Ì÷¯zzâ÷\:ÂÉzz‚:‡zz⁄:Åzz“_i◊÷:ÌzzÀ◊i¶:k]zzÚÈd

::]zzÈpÁ÷Áfl”h:]zz„dÁet:Ìzzà\ÑÄÊH::::Ìezzâfi:ÌzzË]„fl÷\:∫:jezzâtÊ
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::∫:nzzËÑÁi÷\:ÌzzÈ◊d]Œ:ÌezzâfiÊ:nzz÷]m÷\Ê:Ífi]zzm÷\:ÿzzÈq◊÷:k\ÖzzÀ�÷\
:TÌÈ÷]i÷\:ÌÈî]ËÖ÷\:k˜Ä]√∏\:– Ê:ƒd\Ö÷\Ê:n÷]m÷\:ÿÈq◊÷:Ì◊Ò]√÷\::
:::::::Å‚]zç÷\:‡z¬:BÏÖzÀ�÷\C:ÌzflË]ei∏\:k]zh]efl÷\:Ìezâfi:g]ât

Ífi]m÷\:ÿÈq◊÷:Ãflê:ÿ”÷:B?C:º£\:ÿ|\Ä:::
C:º£]zzzzdM2ÏÖ ]zzzz�÷\:k]zzzzh]efl÷\:ÄÅzzzz¬:X:?B::º£]zzzzd

@100º£]d:Í◊”÷\:k]h]efl÷\:ÄÅ¬I::
:nzz÷]m÷\Ê:Ífi]zzm÷\:ÿzzÈq◊÷:Ízz◊”÷\:k\ÖzzÀ�÷\:Ìezzâfi:g]zzâ¢Ê

CM2Ê:BCM3TÍ÷]i÷]“:fâü:Ãflë◊÷:B::
X:?Å‚]ç÷\:‡¬:ÌflË]ei∏\:ΩÁ�£\:Ìeâfi::

Í◊”ç÷\:‡Ë]ei÷\:]„È :8÷\:ΩÁ�£\:@100::
:≈ÊÑá∏\:Í◊”÷\:ΩÁ�£\:ÄÅ¬::

::::nz÷]m÷\:ÿzÈ°\:∫:nzËÑÁi÷\:ÌÈ◊d]Œ:Ìeâfi:g]â¢Ê::ƒzd\Ö÷\Ê
TÍ÷]i÷]“:fâü::

X:?:Ì◊Ò]√◊÷:nËÑÁi÷\:ÌÈ◊d]Œ:Ìeâfi::
Ì◊Ò]√÷\:∫:]Èl\ÑÊ:Ì◊l]€i∏\:ΩÁ�£\:ÄÅ¬::@100::

:Ì◊Ò]√◊÷:Í◊”÷\:ΩÁ�£\:ÄÅ¬::
X?:Ì◊Ò]√÷]d:º£\:ÿ|\Ä:k˜\á√fi˜\:Ìeâfi::
:º£]d:]Èl\ÑÊ:ÌflË]ei∏\:k]h]efl÷\:ÄÅ¬@100:::

:Ì◊Ò]√÷]d:º}◊÷:Í◊”÷\:k]h]efl÷\:ÄÅ¬::
ÌçŒ]fl∏\Ê:rÒ]ifl÷\T::

I:Ìzz¬Ö°\:ÂÉzz‚:kÄ^15::∞b:]zz⁄]∆:Ì√zzå^:‡zz⁄:I:Ä\Ñ:Ázz◊È“
::::ÌzÈpÁ÷ÁËáÈ Á ÑÁ⁄:k\ÖzÀöC:ÌzÈÒÖ⁄:ÌÈ◊”zå:k\2«h:ÑÁ„æB::∫

:::ÌzÈ÷]i÷\:rÒ]zifl÷\:Óz◊¬:j◊ëtÊ:ÎÖ�÷\Ê:Íà]œ÷\:w€œ◊÷:ÿœ¢\T:
ÌÈpÁ÷ÁÈâ :ÏÖÀöC:rïfl÷\:Å¬Á⁄:∫:2”ei÷\B::::]�zå˜\:Ìz ]m“

:BÌzzÈpÁ÷Á ÑÁ⁄:ÏÖzzÀöC:::::∞b:k]Àzzë÷\:ózz√d:nzzËÑÁh:ÌzzÈ◊d]Œ
Èp˘\C:Ÿ]M4- M3B::BÌÈl\ÑÊ:ÏÖÀöCH:::
:ŸÊÅpC1B:::::∫:Ãflzê:ÿz”÷:ÿzœ¢\:∫:kÖ„æ:8÷\:k\ÖÀ�÷\:Ìeâfi:ØeË
Ÿ]Èp˘\:Ìl¯m÷\ ::
:‹à\
Ãflë÷\::
ÿ⁄]√∏\::

:‹ŒÑ
ÿÈ°\::

:Bk]flË]ei÷\C:k\ÖÀ�÷\
:ÌÈpÁ÷ÁËáÈ Á ÑÁ∏\

Ìe}ifl∏\:ÿœ¢\:∫::

ÌflË]ei∏\:ΩÁ�£\:Ìeâfi:
B?C:

ÌÈpÁ÷ÁËáÈ Á ÑÁ∏\::
oÁú11::M1 pÁË:˜Å::pÁË:˜Å::

oÁú11::M2 
early heading – 

ÌÈ√4:Ìœeö:·ÊÅdÊ::10:?::

oÁú11::M3 
– early heading-::
ÌÈ√4:Ìœeö:·ÊÅd::65?::

›]å4::M1 pÁË:˜Å::ÅpÁË:˜::
›]å4::M2 Big spike- high tillering::15:?::
›]å4::M3::Big spike – high tillering 68?::

::
›]zzå:Ãflzzê:·^:ŸÊÅzz°\:‡zz⁄:¿zzt¯fi4:CÎÖzz�÷\:wzz€œ÷\B:

Ctriticum eastivum:B::ÌÈzzzzà\Åâ÷\:Ìzzzz¬Á€,\:∞b:ƒd]zzzzi÷\:
hexeaploide) 2n=42B::ÌzzÈpÁ÷ÁËáÈ Á ÑÁ∏\:k\ÖzzÀ�÷\:Ìezzâfi

oÁú:Ãflë÷\:‡⁄:Ó◊¬^11:C:Íà]œ÷\:w€œ◊÷triticum durumB:
ÌÈ¬]dÖ÷\:Ì¬Á€q€◊÷:ƒd]i÷\:tetraploide 2 n = 28)B:::]z„fi^:feâd

:::‡z⁄:ÏÖ Ázi∏\:k]flÈ°\:‡⁄:]√à\Ê:]fi\á|:‘◊i≤^::2À�iz÷\:ÿzp:
“ÌÀzzê:·^:ŸÊÅzz°\:‡zz⁄:¿zzt¯fi:]zz€:Özz”e∏\:ÿeflzzâi÷\:early 

headingB:n÷]m÷\Ê:Ífi]m÷\:ÿÈ°\:∫:kÖ„æ:CM2:M3,B::Ãflë◊÷
oÁú11:˝\:Ì ]m“:ÌÀê:]ïË^:ÊØ◊È°\:∫:]�å:CM3,M2:B

›]å:Ãflë◊÷4:::::Ê^:ÏÖzÀ�÷\:·^:Óz◊¬:wzî\Ê:ÿÈ÷Ä:\É‚C::2«iz÷\
ÿê]¢\B:::::2z∆:ÄÅz√÷Ê:ÔÖz|˘\:Ÿ]Èp˘\:∞b:oÑÁh:]„fi_d:áÈ€ih

•:ŸÊáh:ÌÈÚÈe÷\:ÿ⁄\Á√÷\:‡¬:Ìû]fl÷\:k\2«i÷\:·^:Øt:∫:ÄÊÅ
::ÑÁzh:˜Ê:]„lÅzt^:ÎÉ÷\:feâ∏\:Ÿ\Êádo::::Ê^:Ìzœt¯÷\:Ÿ]zÈp˙÷

:ÌÀzzê:Özz”e∏\:ÿeflzzâi÷\:ÌÀzzêÊ:ÌzzÈ÷]i÷\CÌzz⁄]‚:BÌÈpÁ÷ÁÈzzâ :
::::nz÷]m÷\Ê:Ífi]zm÷\:ÿzÈ°\:∫:jøtÁ÷:ÌÈ√4:Ìœeö:·ÊÅd:ÌÀêÊ

ÌÀê:jøtÁ÷:]€“:Ãflë÷\:äÀfl÷:C::Ì◊eflzâ÷\:‹qt:0“B::Óz◊¬:
›]å4:Ø◊È°\:¯“:∫::

:ŸÊÅpC:2B::::Öz”e∏\:ÿeflzâi÷\:ÌÀë÷:Ÿ]eà˝\:∫:Åe◊÷:›]Ë^:ÄÅ¬:ØeË
Cearly headingB:oÁú:Ãflê:∫11::::k\2«iz÷\Ê:Å‚]zç÷\:ƒ⁄:ÌfiÑ]œ⁄

:Ífi]m÷\:ÿÈq◊÷:gÁe¢\:·ÜÊ:∫:Ì◊ê]¢\CM2B::

:‰fl⁄:f}ifl∏\:º£\:‹ŒÑ
Ífi]m÷\:ÿÈq◊÷:ÿd]flâ÷\::

:ÿd]flâ÷\:ÄÅ¬
:ÿ”d:Ìe}ifl∏\

º|::

]Ë^:ÄÅ¬‡⁄:›:
:Åe◊÷:Ì¬\Ñá÷\

∫:Ÿ]eà˝\::

àÁi⁄º::·ÜÊ
gÁe¢\::∫
Ì◊eflâ÷\:…::

2::1::89::2.5::
32::1::90::2.5::
52::1::91::3::

5:7::1::90::2.5::
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:‰fl⁄:f}ifl∏\:º£\:‹ŒÑ
Ífi]m÷\:ÿÈq◊÷:ÿd]flâ÷\::

:ÿd]flâ÷\:ÄÅ¬
:ÿ”d:Ìe}ifl∏\

º|::

]Ë^:ÄÅ¬‡⁄:›:
:Åe◊÷:Ì¬\Ñá÷\

∫:Ÿ]eà˝\::

àÁi⁄º::·ÜÊ
gÁe¢\::∫
Ì◊eflâ÷\:…::

80::1::95::2.5::
101::1::95::4.5::
109::1::92::2.5::
120::2::89::4.5::
131::1::92::5::
139::2::91::4.5::
140::2::92::5::
159::1::92::4::
200::1::95::4.5::
210::2::93::4::
250::1::89::5::
320::2::92::5::
340::1::94::6::
357::3::89::6.25::
366::1::90::4.75::
371::2::95::4::
380::1::94::4::
385::1::93::5::
390::2::91::5.25::
410::1::90::5.25::
419::2::92::4.5::
435::2::90::3.75::
450::2::92::5.5::
480::1::92::5::
510::1::89::4.5::
523::1::89::5.5::
548::1::94::3.5::
574::2::91::4::
580::1::90::5.75::
610::1::95::5.25::
622::1::92::4::
633::2::95::3::
641::1::92::2.5::
653::1::90::2.75::
731::1::90::2.5::
744::1::91::4::
759::1::95::3::
775::1::95::4.75::
789::1::91::5::
789::1::93::4::

:::C:XΩÁz�£\:ÄÅz¬:≈Áz€§44::X:≈Áz€§:FB57::Ì◊eflzà:
:XºàÁi⁄92:›ÁË:X:·ÜÁ÷\:ºàÁi⁄5:::

::ÿz⁄]√∏\:2z∆C:Å‚]åB:X:::XºzàÁi⁄100:›ÁzË:::ºzàÁi⁄
X·ÜÁ÷\4,5::

¯fi:::ŸÊÅzz°\:‡zz⁄:¿zztC2B::::Özz”e∏\:ÿeflzzâi÷\:ÌÀzzê:·^
Cearly headingB::oÁzzú:Ãflzzë÷11:C:ºzz£\:∫2:nzzÈt:B

:g:Å‚]ç÷\:‡¬:ÏÖ”e⁄:jfi]“C11B::ÂÉ‚Ê:ΩÁ�£\:ó√e÷:›ÁË
:::ÏÑ\Özz¢\Ê:Õ]zzÀ°\Ê:ô\Özz⁄˘\:‡zz⁄:gÊÖzz5\:∫:Ìzz€„⁄:ÌÀzzë÷\
:ÌÈd]™\:Ì◊eflâ÷]d:gÁe¢\:·ÜÊ:∫:Ì◊ê]¢\:k\2«i÷\Ê:Ì√ÀhÖ∏\

fiÑ]œ⁄:ÌÈe◊à:jâÈ÷Ê::‰zâÀfi:º£\:∫:¿t¯fi:]€“Ê:Å‚]ç÷\:ƒ⁄:Ì
C2::::ÂÉz‚:‡z”÷Ê:Å‚]zç÷\:‡⁄:ÿŒ\:·]“:Ì◊eflâ÷]d:gÁe¢\:·ÜÊ:B

::̇ ÷:Ìzz€„⁄:ÌzzÈpÁ÷ÁËáÈÀ÷\:ÌÀzzë÷\::oÁzzú:Ìzzê]|Ê:{]zz€Œ11:
\Åë÷\:Ñ]çifi\:Ï1 :‡⁄:gÊÖ„◊÷:C:Í÷]œh0÷\–:ÖÀê˘\ÊHB::

::ŸÊÅzpC3B::::Özz”e∏\:ÿeflzâi÷\:Ìzz◊Ò]√÷:nzzËÑÁi÷\:ÌzÈ◊d]Œ:ØezzËCearly 

headingB:°\:∫C:ƒd\Ö÷\Ê:n÷]m÷\:ÿÈM3::FM4B:oÁú:Ãflë÷11::

:ÿÈ°\:‹ŒÑ
CM3B::

:ºàÁi⁄
ÿ|\Ä:‡Ë]ei÷\::

:Ì◊Ò]¬
:ÿeflâi÷\
Ö”e∏\ 

:ºàÁi⁄
:ÿl]€i÷\
ÿ|\Ä::
:Ì◊Ò]¬

:ÿeflâi÷\
Ö”e∏\::

:ºàÁi⁄
Å‚]ç÷\::

::›]Ë˘\:ÄÅ¬
Ÿ]eà˝\:ÌË\Åe÷::92›ÁË::90›ÁË::100›ÁË::

::gÁe¢\:·ÜÊ
Ì◊eflâ÷\:∫::4.5…::5…::3.75:…::

::ÿÈ°\:‹ŒÑ
CM4B::::::::

::›]Ë˘\:ÄÅ¬
Ÿ]eà˝\:Åe÷\::90›ÁË::90›ÁË::100›ÁË::

::gÁe¢\:·ÜÊ
Ì◊eflâ÷\:∫::4.75…::5…::4.5…::

I:ŸÊÅ°\:‡⁄:¿t¯fi3::nzËÑÁi÷\:ÌÈ◊d]Œ:·^:ICheritabilityB:
:::∞b:]z„mËÑÁhÊ:]z„h]el:Ó◊¬:wî\Ê:ÿÈ÷Ä:Ö”e∏\:ÿeflâi÷\:ÌÀë÷

:::ƒzzd\Ö÷\Ê:nz÷]m÷\:ÿzÈ°\CM3::FM4:::ÿzzl]€i÷\:Ìezâfi:jzøtÁ÷Ê:B
eflzzâi÷\:Íl\ÑÁzz÷\:]zzeËÖœh:ƒzzd\Ö÷\:ÿzzÈ°\:∫:Özz”e∏\:ÿ100::?

:Å‚]ç÷\:ƒ⁄:ÌfiÑ]œ⁄:Íd]™\:Ì◊eflâ÷\:∫:gÁe¢\:·ÜÊÊ::
:::
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:‹ŒÑ:ŸÊÅpC4B::::::]�zå˜\:Ìz ]m“:ÌzÈfi]l:ÌÀzê:ØeËChigh tillering B:
Ífi]m÷\:ÿÈ°]d:ÿœ¢\:∫:]flËÅ÷:kÖ„æ:M2)B:›]å:Ãflë÷\:Ó◊¬4:::ØezË

÷\:∫:gÁe¢\:ÄÅ¬Ê:ÌÀë÷\:ÂÉ5:Ìe}ifl∏\:ÿd]flâ÷\:ÄÅ¬Ì◊eflâ::

:º£\:‹ŒÑ
}ifl∏\f::
ÿd]flâ÷\:‰fl⁄CM2B 

:ÿd]flâ÷\:ÄÅ¬
:‡⁄:Ìe}ifl∏\

º|:ÿ“::

Ái⁄:ºàÁi⁄:
∫:gÁe¢\:ÄÅ¬:

∫::Ì◊eflâ÷\
Åt\Á÷\Ï::

ºàÁi⁄::ÄÅ¬
k\]�å˜\::
Åt\Á÷\:k]efl÷::

8G1:::1::67::5::
12—2::1::80::6::
18—3::2::67::5::
22—4::1::57::8::
28—5::2::62::9::
33—6::1::57::8::
63G7::2::82::4::
83G8::1::56::4::
40G9::2::57::5::

:42—:10::1::85::6::
:: 49G11::2::60::5::

50G12::1::64::4::
35G13::2::90::8::
95—14::1::72::5::

110:G15::2::63::6::
130:G16::2::70::4::
139:G17::1::90::8::
155::G18::2::50::7::
170—19::1::90::9::
197—20::2::70::4::
185—21::2::54::7::
210—22::1::51::7::
229—23::2::72::6::
235—24::2::75::5::
245—25::1::80::6::
260—26::2::78::5::
270—27::1::67::7::
280—28::1::67::7::
320—29::2::66::5::

350—30::1::65::8::
355—31::2::80::8::
375—32::1::45::5::
400—33:::1::47::4::
420—34::1::45::9::
460—35::2::46::4::
500—36::1::50::5::
530—37::3::55::7::
555—38::1::60::5::
640—39::2::65::4::
655—40::1::70::6::
665—41::1::50::7::
675::G42::2::75::5::

:£\:≈Á€§X:ΩÁ�42:Xÿd]flâ÷\:r⁄F62::ÄÅ¬:ºàÁi⁄
X:gÁe¢\66:]�å˜\:ºàÁi⁄#:7:::

ÿzz⁄]√∏\:2zz∆C:Å‚]zzç÷\B::X:gÁzze¢\:ÄÅzz¬:ºzzàÁi⁄60:
]�å˜\:ºàÁi⁄:5:::

::ŸÊÅz°\:‡⁄:¿t¯fiC4B::::::ƒzÀhÖ⁄:Ìze}ifl∏\:ÿd]flzâ÷\:ÄÅz¬
:]�å˜\:Ì ]m“:ÌÀë÷Chigh tilleringB:::::]z€“Ê:Ífi]zm÷\:ÿzÈ°\:∫

2∆:]‚2l_h:ÌÀë÷\:ÂÉ‚:·^:¿t¯fi:::gÁze¢\:ÄÅz¬:Ó◊¬:7◊à:
::Íh_zzhÊ:ÃzzÈÀö:gÁzze¢\:ÄÅzz¬:∫:k\2«izz÷\:nzzÈt:Ì◊eflzzâ÷\:∫

ÌÈpÁ÷Á ÑÁ∏\C:ÌÀë÷\:ÂÉ‚:ÌÈ€‚^B::ÏÄ]Àià˜\:∫Ê:Ì◊«÷\:ÏÄ]Ëád
::]z„ifi˜\:Å√d:BÕ]°\:ÎÖï£\:≈Á€,\C:ŸÁë+\:]Ë]œd:‡⁄
:::Ífi]zm÷\:ÿzÈ°]d:ÿœ¢\:∫:¿tÁ÷:]ïË^Ê:Õ¯¬˙÷:Ä]ë¢\:‡⁄

:k\ÖzzÀ�÷\:ózz√d:Ãflzzë÷\:äÀflzz÷:::ÌzzÈpÁ÷Á ÑÁ∏\:ÌÈÒ\Ázzç√÷\
:ÌÀë“Cbig spikeB:::::]z„Ò\Áit˜:Ìz€„⁄:ÌÀzê:Ì◊eflâ÷\:‹qt:0“

HÅ‚]ç÷\:‡⁄:Öm“^:gÁet:ÌÈ€“:Ó◊¬::
::::∫:ÌzÈ◊œ¢\:ÌzÈÒÖ∏\:k˜Åzei÷\:Ê^:k\2«i◊÷:8à\ÑÄ:]fll^Ê

Í÷]i÷\:Ì Ö√⁄:ŸÁt:0“\:]⁄]€i‚\:jÈ÷Ê^:w€œ÷\:ÍÀflêT::
:^–::::ÿzzÈ°\:∫:Özz”e∏\:ÿeflzzâi÷\:ÌÀzzë÷:nzzËÑÁi÷\:ÌzzpÑÄ

÷\n÷]m÷\Ê:Ífi]m:oÁú:Ãflë÷:ƒd\Ö÷\Ê11:::
gG::ÌpÑÄÂÉ‚:Öl_h::ÌÈ◊œ¢\:ÌÈÒÖ∏\:k˜Åei÷\:Ê^:k]Àë÷\

:ÏÖ€m∏\:k\]�å˜\:ÄÅ¬:ÅË\áh:ÌÀê:Ìê]|Ê:ÌÈÚÈe÷\:ÿ⁄\Á√÷]d
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:›]zzå:Ózz◊¬4:High tilliering)B:::Ífi]zzm÷\:ÿzzÈ°\:∫:]„izzà\ÑÄÊ
::›]zå:Óz◊¬:n÷]m÷\Ê4:::::Éz‚:Ìzê]|Ê:]z„mËÑÁh:ÌzÈ◊d]œ÷Â::ÌÀzë÷\:
:ÌËÄ]ëiŒ\:ÌÀë“::

s]iflià˜\T::
::::::k\Ç:]z⁄]∆:Ì√zå^:2l_zh:Ìz Ö√⁄:∫:Ìzà\ÑÅ÷\:ÂÉ‚:]flhÅ¬]à

:I:Ìzz¬Ö°\15:::jzz÷]dÁ”÷\:‡zz¬:ÏÑÄ]zzë÷\:I:Ä\Ñ:Ázz◊È“C60Co:B
:::oÁzúC:wz€œ÷\:ÍÀflzê:Ó◊¬11::::Ízà]Œ:≈Ázfi–::›]zå4:::≈Ázfi

ÎÖöB:::::_zd:˜:ÌzÈ÷]√ :]z5:Ìz¬Ö°\:ÂÉ‚:·^:]fl÷:ØehÊã:::∫:]z„d
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:ÎÖösoftB:::::fzât:ÌzÈÒ]ËáÈÀ÷\:k\ÖzÀ�€◊÷:]„id]qià]d:ÌÀ◊i¶
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ÎÖöCB::::::ÌzÈÒÖ⁄:ÌÈ◊”zå:k\2z«h:o\Åztb:]⁄]∆:Ì√å^:j¬]�ià\

:CÌezâfld:]È◊œt15::::oÁzú:Ãflzë÷\:∫:]zfløt˜:]z€flÈd:B?11:
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2G:ÌÈÒÖ⁄:ÌÈ◊”å:k\2«h:Ó◊¬:ŸÁë¢\C::ÌzÈpÁ÷Á ÑÁ⁄–:
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3G::::::Åzzëœh:ÌÈ¬]flzzë÷\:k\ÖzzÀ�÷\:o\Åzztb:—Özzö:ÌzzÈ€‚^
ÌÈ€”÷\:k]Àë÷\:∫:≈Áfli÷\:o\Åt^::Ì◊d]œ÷\::

“^:]⁄:\É‚Ê:nËÑÁi◊÷Å:ŸÊÅ°\:∫::I1G2G3G4::IH: 
4G:::::k\ÖzzÀ�∏\:›\Å}izzà]d:ÌzzÈd1÷\:—Özzö:Ä]zz€i¬\:Üázz√h
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∫:]5]|ÄbÊ:k\2«i÷\:ÂÉ‚ t::ÌzfiÑ]œ⁄:ŸÁœt:‹l:ÌËÑ]ei|˜\:ŸÁœ
ÌËÄ]ëiŒ\:Ì÷¯à:∞b:˜ÁêÊ:Ì◊«÷\B:H::

5G::::k\ÖzzÀ�÷\:o\Åzztb:ÌzzœËÖö:›\Å}izzà\:ÌzzÈfi]”⁄b:k]zzelb
::::::Õ]flzzê˘\:Øzzâui÷:Ÿ]zz√ :ÿ”zzçd:ÌzzÈÒ]ËáÈÀ÷\:k\ÖÀ�∏]zzd

:≈\Ázzfi˘\ÊCÎÖzzö:F:Ízzà]ŒB:::‡zz”¥Ê:wÈzzœ◊i÷\:ÌzzÈh\Ç:k]zzh]efl◊÷
:ÏÅzt\Ê:ÌÀê:Øâui÷:wÈœ◊i÷\:ÌÈ�◊|:k]h]efi:Ó◊¬:]„⁄\Å}ià\:
:::∫:ÔÖz|^:ÌÀzê:Î^:2«h:·ÊÄ:ÌËÄ]ëiŒ\:ÌÈ€‚^:k\Ç:k]h]efl◊÷
:::::::8z÷\:k]zh]efl÷\:∫:]„⁄\Å}izà\:‡z”¥:‘÷Éz“Ê:ÄÅz+\:Ãflë÷\

::::wÈzœ◊i÷\:Ìe√zê:k]zh]efl÷\:∫:]ïË^Ê:]ËÖï|:Öl]”ihC::ÄÁ√zâ⁄
1981HB::

ƒp\Ö∏\T::
:-1::–È Áh:Å∂\:ÑÁëfl⁄1999:–:::~ËÑ]zh:ÄÊÅt:¯d:r⁄]fiÖd

:Ìœ◊¢\:ôÖ¬5I5I1999:::÷ÊÅz÷\:2ez£\:ƒ⁄::oÁzue◊÷:Í
\ÄÑ]”Ë\:∫:ÌÈ¬\Ñá÷\::

2:–:::ÌÈÒ]zët˝\:Ìz¬Á€,\:k\ÑÁçfl⁄:::::›]z√÷:ÌËÑÁzâ÷\:ÌzÈ¬\Ñá÷\
2002:–:::]zzët˝\:‹zzâŒ–:::{¯zzê˝\Ê:Ìzz¬\Ñá÷\:ÏÑ\ÜÊ
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3:G:::::::›]z√÷:ÌËÑÁzâ÷\:ÌzÈ¬\Ñá÷\:ÌÈÒ]zët˝\:Ìz¬Á€,\:k\ÑÁçfl⁄

2000:–::]zzzët˝\:‹zzzâŒ:::{¯zzzê˝\Ê:Ìzzz¬\Ñá÷\:ÏÑ\ÜÊ
ÌËÑÁâd:Í¬\Ñá÷\::

4 - Akihiko Ando. P.D, and others presented the research 
"using ionizing radiations and mutagenic substances in 
plant species "to generate and extend genetic variability in 
(1998)::

5:–::·]zzâ∆:è]zzÈ¬H::::C:ÌuÀzzê:F:ÌzzÈh]efl÷\:Ìzzl\ÑÁ÷\105:G:
170:::›Ázzz◊√÷\:ÌzzzÈ◊“:k]zzz¬Áe�⁄:B:::–zzzç⁄Ä:Ìzzz√⁄]p::F

C1981B::
6:–:::C:ÌuÀzê:F:ÌzÈ◊œt:ÿÈê]•:ÌÈdÖh:HÖà]“:ÄÁ√â⁄50:G

53B:k]¬Áe�⁄:C:F:f◊t:Ì√⁄]p:Ì¬\Ñá÷\:ÌÈ◊“1981B 
7:–::ÅÈ÷Ê:ÿËÁö–:::::jÈÀ◊zà:ÿzÈmË\:Î\Ä:ÏÄ]z⁄:›\Å}izà\:::2«iz÷

zzÈ“\1÷\f:::wzz€œ÷\:∫:ÌzzÈl\ÑÁ÷\–:::ä⁄]zz£\:‹zz◊√÷\:≈Áezzà^
·ÊÖç√÷\Ê:C:–ç⁄Ä1985B::

8G:∏]√÷\:ÌËÑÉ÷\:ÌŒ]�÷\:Ì÷]“Ê:ÖËÑ]œhC:›]√÷:ÌÈ2000:BFAO 

/ IAEA:jÈfi1fi˜\:‡⁄:::
9:–::ÌuÀê:F:k]efi:ÌÈdÖh:k]Èà]à^:HÖà]“:ÄÁ√â⁄C154:–:

163B:C:Ff◊t:Ì√⁄]p:Ì¬\Ñá÷\:ÌÈ◊“:k]¬Áe�⁄1981B::
10-Kovalchuk,O.et al., presented the report " wheat mutation rat 
after chernobyl " Journal of Nature,5 October (2000)::
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11 - Nanchong , Sichuan,China West Normal University, "anew 
mutation in wheat producing three pistils in afloret" Journal 
of Agronomy and Crops Sciences, August (2003) ,vol.189 
, no. 4, pp.270-273 (3) ::
12 – Jane Rissler of the Union of Concerned Scientists 
presented the report "that mutation breeding has been 
used on wheat" to Reutres May17,(2001):::
13 – Mahar. A.R., Hollington. P.A.,and others presented the 
study "mutation – indused earliness in wheat" Center for 
Arid Zone Studies,University of Wales, Bangor,UK (2000)  

14:–::ÅÈ÷Ê:ÿËÁö–::::::ÌzÈÒ]ËáÈÀ÷\:k\ÖzÀ�€◊÷:Ízëë}i÷\:ÿz√À÷\
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C:ÌÈŒÇ¯÷\:·ÊÖç√÷\Ê1986B::

15 – Quisenberry. K.S and Reitz. L.P"wheat and wheat 
improvement" pp(73 -78) the Series Agronomy, No. 13, 
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::
::

::
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3G:TÌà\ÑÅ÷\:\Öpb:Å¬Á⁄::
:›]¬:Ÿ¯|:Ìà\ÑÅ÷\:ÉÈÀflh:#2008H::

4G:TÌd1◊÷:ÌÈ◊È◊ui÷\:Ìà\ÑÅ÷\::
‡⁄:�̄ “:j◊4Ê:n√e÷\:Ì√⁄]p:∫:Ì¬\Ñá÷\:ÌÈ◊“:Öd]¶:∫:j≤T::
:G dÖ“Ê:ÑÁÀàÁÀ÷\Ê:›ÁÈà]hÁe÷\Ê:kÊÜ˚\:Ìeâfi:ÅËÅü::›ÁÈzâ◊”÷\:k]fiÁ

HÌd1÷\:∫:ÌËÁï√÷\:ÏÄ]∏\Ê:Ÿ]√À÷\:ä◊”÷\Ê 
:G :ÌpÑÄ:ÅËÅüPH:HÌd1÷\ 

:::::–z€√÷\:Ì�zàÁi⁄:g1z÷\:k\Ç:ÌzàÊÑÅ∏\:ƒŒ\Á∏\:‡⁄:ØiflÈ¬:É|^:#
:Øœ€¬:Ó◊¬0G30::›\Å}ià\:#Ê:‹à3:::ÏÄÁz¬C:ÌflÈ¬:ÿ“:‡⁄:k\ÑÖ”⁄
:F‹ç4Ê2000HB::

5G:TÌÈ√Èe�÷\:Ìd]«÷\:∫:≈\Áfi˙÷:ÌÈeâfl÷\:ÌÈ€‚˘\::
ü:#:Ìd]«÷\:Íî\Ñ^:∫:ÌàÊÑÅ∏\:ƒŒ\Á∏\:‡⁄:ƒŒÁ⁄:ÿ“:∫:ƒ�œ⁄:ÅËÅ

:ŸÁ�d:ÌÈ√Èe�÷\100:::·]‚Åzd:‰z€È◊√hÊ:·]”⁄˝\:ÑÅŒ:≈]ÀhÑ˜\:ÎÊ]âh:ΩÁ�|:ƒ⁄:Å⁄]√i⁄:ÿ”çd:›:::::Â¯z¬^Ê:‰◊Àzà^:∫:·Áz◊÷\:Öz∂^:
⁄:ÿ“:ŸÁö:ÌËÊ]âi⁄:›]âŒ^:ÏÖç¬:∞b:‹âœËÊ:ƒ�œ∏\:Ó◊¬^Ê:ÿÀà^:Øi�œfl÷\:Ød:ÿet:Å⁄:‹iËÊ:ƒ�œ∏\:á⁄Öd:]„fl10:H›::

:ÌÈh]efl÷\:ÌÈ�«i÷\:ÖËÅœh:Fô1√∏\:º£\:ÌœËÖö:kÅ€i¬\:Åœ :ƒ�œ∏\:∫:7ç£\:Íh]efl÷\:]�«◊÷:ÌÈh]efl÷\:{Áâ∏\:\Öpb:‡¬:]⁄^
:::::::::Ìz ]m”÷\:ƒzµ:ÿzê]t:Íz‚:8z÷\Ê:ÌÈezâfl÷\:ÌzÈ€‚˘\:Ìz€ÈŒ:Ÿ¯|:‡⁄:ÌÈh]efl÷\:k]√€i,\:ÌÈ€âh:ÌœËÖ�÷\:ÂÉ‚:Ÿ¯|:‡⁄:‡”¥:]€“

eâfl÷\:ÌÈ�«i÷\Ê:ÌÈeâfl÷\T·^:nÈt:7âfl÷\:Ñ\Ö”i÷\Ê:ÌÈ::
:∫:≈Áfl÷\:Ä\Ö ^:ÄÅ¬:X:ÌÈeâfl÷\:Ì ]m”÷\100:›:@100:∫:≈\Áfi˙÷:Í◊”÷\:Ä\Ö ˘\:ÄÅ¬:I100H›::

:∫:≈Áfl÷\:Ä\Ö ^:k]√ö]œh:≈Á€§:X:ÌÈeâfl÷\:ÌÈ�«i÷\100:›:@100I:÷\:≈Á€§�]√Èµ:Ä\Ö ˙÷:ÌÈ◊”÷\:k]√ö]œi::∫100H›::
÷:–◊�∏\:Ñ\Ö”i÷\:X:≈Áfl◊÷:7âfl÷\:Ñ\Ö”i÷\:≈Áfl◊:@100H≈\Áfi˙÷:Ìœ◊�∏\:k\Ñ\Ö”i÷\:≈Á€§:I::

C:≈Áfl◊÷:–◊�∏\:Ñ\Ö”i÷\10C:ƒ�œ◊÷:Í◊”÷\:ÄÅ√÷\I:≈Áfl÷\:]„È :Ö„æ:8÷\:B›10:FÊÅÈe¬C:Bƒ�Œ1999HB::
6G:TÍÒ]ët˝\:ÿÈ◊ui÷\::

:C:ÌzàÊÑÅ∏\:ƒŒ\Á∏\:Ød:ÌfiÑ]œ€◊÷:Ì◊⁄]”÷\:ÌÈÒ\Áç√÷\:k]¬]�œ÷\:‹È€ëh:›\Å}ià\:#6::::ÌzÈ√Èe�÷\:Ìzd]«÷\:∫:ƒzŒ\Á⁄::Ê^:·]ziflÈ¬:FB
:F‰È :Ìd1÷\:–€¬:fât:ƒŒÁ⁄:ÿ“:‡⁄:ÌflÈ¬3::::FãÊÑÅz⁄:Özåˆ⁄:ÿ”÷:FÌflÈ¬:ÿ”÷:k\ÑÖ”⁄::::::ÌzÈ€‚˘\:ƒz⁄:ãÊÑÅz∏\:Özåˆ∏\:ÌzfiÑ]œ⁄Ê

:‡Ë]ei÷\:ÿÈ◊ü:›\Å}ià]d:�]ÈÒ]ëtb:k]fi]Èe÷\:Ì°]√⁄:j≤:‹l:FÌÈ√Èe�÷\:Ìd]«÷\:ƒŒ\Á⁄:∫:≈Áfi:ÿ”÷:ÌÈeâfl÷\anova:::B·]z”fiÊÄ:Ñ]ei|\C
√⁄:—Ö :ÿŒ^:g]ât:#Ê:ÎÁfllsd::ÔÁiâ⁄:Åfl¬0.05::FΩ]È£\Ê:.]ë÷\C:‹Èœ÷\:k]�àÁi⁄:Ød:ÌfiÑ]œ€◊÷2004HB::

TÌçŒ]fl∏\Ê:rÒ]ifl÷\:T�]m÷]l::
C:ŸÊÅ°\:ØeË1::::ÌzpÑÄ:{Ê\1zh:nzÈt:ÌËÁ◊œ÷\:Ì�àÁi⁄:∞b:ÌÀÈÀ|:ÌÈ√Èe�÷\:Ìd]«÷\:∫:ÌàÊÑÅ∏\:ƒŒ\Á∏\:ÌdÖh:·^:BPH:::∫:Ìzd1÷\
:Ød:ƒŒ\Á∏\:ÂÉ‚7.4G8ÔÁi•:·^:¿t¯fi:]€“:F::::ƒzŒ\Á⁄:∫:kÊÜ˚\:‡z⁄:Ìd1÷\:ÔÁi•:‡⁄:0“^:ƒŒ\Á∏\:ÂÉ‚:∫:kÊÜ˚\:‡⁄:Ìd1÷\

:Ä\Özz°\:fzzp:ƒzzŒÁ⁄:∫:‰iezzâfi:j◊zzêÊ:nzzÈt:Í¬]fl�zzê˜\:rËÖzzui÷\2::∞b0.38:ÑÁÀzzàÁÀ÷\:ÎÖzzëfl¬:Ìezzâfi:≈]zzÀhÑ\:¿zzt¯fiÊ:F?
:ÌflÈiËÊá÷\:ƒŒÁ⁄:∫:ÑÁÀàÁÀ÷\:Ìeâfi:j◊êÊ:nÈt:ƒŒ\Á∏\:ÂÉ‚:ÌdÖh:∫:›ÁÈà]hÁe÷\Ê3::∞b55ppm::::›ÁÈzà]hÁe÷\:Ìezâfi:j◊êÊ:]€“
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:ÌflÈiËÊá÷\:ƒŒÁ⁄:∫1::∞b1.85H?::
:::Øzd:ÌzÈ√Èe�÷\:Ìd]«÷\:ƒŒ\Á⁄:ÌdÖh:∫:Ÿ]√À÷\:ä◊”÷\:Ìeâfi:{Ê\1h1.2G:1.5:::::::Øzd:›ÁÈzâ◊”÷\:k]zfiÁdÖ“:Ìezâfi:{Ê\1zh:]z€“:F?

25G:33:ÌËÁzzï√÷\:ÏÄ]zz∏\:Ìezzâfi:·^:¿zzt¯fiÊ:F?\Á⁄:∫:ÌËÁzzï√÷\:ÏÄ]zz∏\:Ìezzâfi:‡zz⁄:Ózz◊¬^:ƒzzŒ\Á∏\:ÂÉzz‚:ÌzzdÖh:∫:rËÖzzui÷\:ƒzzŒ
:∞b:]„ieâfi:j◊êÊ:nÈt:Í¬]fl�ê˜\4.8:ÌflÈiËÊá÷\:ƒŒÁ⁄:∫:?1:::‡z⁄:—\ÑÊ˘\:ºŒ]zâh:∞b:ƒŒ\Á∏\:ÂÉ‚:∫:]„ieâfi:≈]ÀhÑ\:Ôá√ËÊ:F

H‡⁄á÷\:ƒ⁄:]„◊◊üÊ:Ìd]«÷\:∫:ÏÅÒ]â÷\:≈\Áfi˘\::
::

C:‹ŒÑ:ŸÊÅp1:ÌpÑÄ:ØeË:BPH::]‚\Ái•Ê:Ìd1÷\:Ÿ]√À÷\:ä◊”÷\Ê:ÑÁÀàÁÀ÷\Ê:›ÁÈà]hÁe÷\Ê:kÊÜ˚\:‡⁄TÌÈ√Èe�÷\:Ìd]«÷\:ƒŒ\Á⁄:∫:ÌËÁï√÷\:ÏÄ]∏\Ê:›ÁÈâ◊”÷\:k]fiÁdÖ“Ê::
:ƒŒÁ∏\
ãÊÑÅ∏\::

:É|^:–€¬
ÌflÈ√÷\::PH :Ìd1÷\::?:kÊÜ˘\:::ÑÁÀàÁÀ÷\

ppm ?:›ÁÈà]hÁe÷\:::ä◊”÷\
?:Ÿ]√À÷\::

:k]fiÁdÖ“
?:›ÁÈâ◊”÷\::

:ÏÄ]∏\
?:ÌËÁï√÷\::

:ÌflÈiËÊÜ1::0G30::7.8::0.32::52::1.85::1.3::32::4.8::
:ÌflÈiËÊÜ1::30G60::7.5::0.28::48::1.73::1.2::28::2.5::
:ÌflÈiËÊÜ2::0G30::7.9::0.35::53::1.65::1.3::33::4.2::
:ÌflÈiËÊÜ2::30G60::7.5::0.24::47::1358::1.4::25::3.1::
:ÌflÈiËÊÜ3::0G30::7.9::0.37::55::1.76::1.4::29::3.8::
:ÌflÈiËÊÜ3::30G60::7.4::0.19::48::1.68::1.2::26::2.7::

:Ä\Ö°\:fp1::0G30::7.7::0.34::51::1.74::1.5::31::4.7::
:Ä\Ö°\:fp1::30G60::7.6::0.31::47::1.67::1.3::29::3.1::
:Ä\Ö°\:fp2::0G30::7.8::0.38::51::1.76::1.3::29::4.3::
:Ä\Ö°\:fp2::30G60::7.5::0.26::45::1.72::1.2::28::2.7::
:Ä\Ö°\:fp3::0G30::8::0.37::53::1.82::1.4::31::4.5::
:Ä\Ö°\:fp3::30G60::7.8::0.22::45::1.75::1.2::27::2.6::

2:G:Œ\Á∏\:∫:≈\Áfi˙÷:ÌÈeâfl÷\:ÌÈ€‚˘\TÌÈ√Èe�÷\:Ìd]«÷\:∫:ÌàÊÑÅ∏\:ƒ::
:Ø÷ÊÅ°\:Ÿ¯|:‡⁄:¿t¯fi2:Ê4::ÌflÈiËÊÜ:Í√ŒÁ⁄:∫:≈\Áfi˘\:fÈhÖh:·^1:::ÌzflÈiËÊÜÊ3::::::Ázufl÷\:Óz◊¬:ÌÈezâfl÷\:ÌzÈ€‚˘\::fzât:

÷\:ÜÁ◊÷\:‹l:Íâ◊ö˘\:‹�e÷\:TÍ÷]i÷\::‹zŒÑ:ŸÊÅ°\:Ÿ¯|:‡⁄:¿t¯fiÊ:ÎÑÁâ÷\:ì]p˘\:‹l:ÍŒÖç6:::::ÌzflÈiËÊÜ:ƒzŒÁ⁄:∫:]z„eÈhÖh:·^2:
fl÷\:Ó◊¬HÍŒÖç÷\:ÜÁ◊÷\:‹l:ÎÑÁâ÷\:ì]p˘\:‹l:Íâ◊ö˘\:‹�e÷\:TÍ÷]i÷\:Áu::
::

C:‹ŒÑ:ŸÊÅp2:ÌflÈiËÊÜ:ãÊÑÅ∏\:ƒŒÁ∏\:∫:ÌÈp\Ö¢\:≈\Áfi˙÷:ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒÊ:7âfl÷\:Ñ\Ö”i÷\Ê:ÌÈeâfl÷\:ÌÈ�«i÷\Ê:ÌÈeâfl÷\:Ì ]m”÷\:ØeË:B1:TÌÈ√Èe�÷\:Ìd]«÷\:∫::
≈Áfl÷\::?:ÌÈeâfl÷\:Ì ]m”÷\::?:ÌÈeâfl÷\:ÌÈ�«i÷\::?:7âfl÷\:Ñ\Ö”i÷\::ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒ::

Íâ◊ö^:‹�d::40.96::71.37::43.04::155.37::
ÎÑÁà:ì]p^::20.45::12.31::29.41::62.17::

ÍŒÖå:ÜÁ÷::38.59::16.17::27.55::82.31::
::
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:
C:‹ŒÑ:ŸÊÅp3:∫:ÌÈp\Ö¢\:≈\Áfi˙÷:ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒÊ:7âfl÷\:Ñ\Ö”i÷\Ê:ÌÈeâfl÷\:ÌÈ�«i÷\Ê:ÌÈeâfl÷\:Ì ]m”÷\:ØeË:B:ÌflÈiËÊÜ:ãÊÑÅ∏\:ƒŒÁ∏\2:TÌÈ√Èe�÷\:Ìd]«÷\:∫::

≈Áfl÷\::?:ÌÈeâfl÷\:Ì ]m”÷\::?:ÌÈeâfl÷\:ÌÈ�«i÷\::?:7âfl÷\:Ñ\Ö”i÷\::ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒ::
Íâ◊ö^:‹�d::42.14::65.11::46.09::153.34::

ÎÑÁà:ì]p^::31.16::18.9::27.12::77.18::
ÍŒÖå:ÜÁ÷::27.7::15.85::26.79::70.34::

C:‹ŒÑ:ŸÊÅp4:ÌflÈiËÊÜ:ãÊÑÅ∏\:ƒŒÁ∏\:∫:ÌÈp\Ö¢\:≈\Áfi˙÷:ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒÊ:7âfl÷\:Ñ\Ö”i÷\Ê:ÌÈeâfl÷\:ÌÈ�«i÷\Ê:ÌÈeâfl÷\:Ì ]m”÷\:ØeË:B3:TÌÈ√Èe�÷\:Ìd]«÷\:∫::
≈Áfl÷\::?:ÌÈeâfl÷\:Ì ]m”÷\::?:ÌÈeâfl÷\:ÌÈ�«i÷\::?:7âfl÷\:Ñ\Ö”i÷\::ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒ::

Íâ◊ö^:‹�d::45.25::50.69::31.39::127H33::
ÎÑÁà:ì]p^::21.17::26.72::32.47::80.36::

ÍŒÖå:ÜÁ÷::33.58::22.59::36.14::92.31::

:‹ŒÑ:ŸÊÅ°\:‡⁄:¿t¯fi5::Ä\Ö°\:fp:ƒŒÁ⁄:∫:ÌÈeâfl÷\:ÌÈ€‚˘\:fât:≈\Áfi˘\:fÈhÖh:·^1::‹l:FÍâ◊ö˘\:‹�e÷\:TÍ◊Ë:]€“
:Ø÷ÊÅ°\:›:¿t¯fiÊ:FÍŒÖç÷\:ÜÁ◊÷\:‹l:ÎÑÁâ÷\:ì]p˘\6:Ê7::fp:ƒŒÁ⁄:∫:]€„eÈhÖh:·^:Ä\Ö°\2:Ä\Ö°\:fpÊ:F3::TÍ◊Ë:]€“
HÎÑÁâ÷\:ì]p˘\:‹l:ÍŒÖç÷\:ÜÁ◊÷\:‹l:Íâ◊ö˘\:‹�e÷\::

HÍâ◊ö˘\:‹�e÷\:Á‚:ÌÈ√Èe�÷\:Ìd]«÷\:∫:Ìà\ÑÅ÷\:ƒŒ\Á⁄:ÿ“:∫:ÅÒ]â÷\:≈Áfl÷\:·^:‘÷Ç:‡⁄:í◊}iâfi::
C:‹ŒÑ:ŸÊÅp5:::::ÌÈezâfl÷\:ÌzÈ€‚˘\:Ìz€ÈŒÊ:7zâfl÷\:Ñ\Ö”i÷\Ê:ÌÈeâfl÷\:ÌÈ�«i÷\Ê:ÌÈeâfl÷\:Ì ]m”÷\:ØeË:B:::::ãÊÑÅz∏\:ƒzŒÁ∏\:∫:ÌzÈp\Ö¢\:≈\Ázfi˙÷::Ä\Öz°\:fzp1:::Ìzd]«÷\:∫
TÌÈ√Èe�÷\::

≈Áfl÷\::?:ÌÈeâfl÷\:Ì ]m”÷\::?:ÌÈeâfl÷\:ÌÈ�«i÷\::?:7âfl÷\:Ñ\Ö”i÷\::ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒ::
Íâ◊ö^:‹�d::37.81::44.41::32.62::114.84::

ÎÑÁà:ì]p^::34.25::39.33::27.02::100.6::
ÍŒÖå:ÜÁ÷::27.94::16.26::40.36::84.56::

ŸÊÅp:C:‹ŒÑ6::::::::::Ä\Öz°\:fzp:ãÊÑÅz∏\:ƒzŒÁ∏\:∫:ÌzÈp\Ö¢\:≈\Ázfi˙÷:ÌÈezâfl÷\:ÌzÈ€‚˘\:Ìz€ÈŒÊ:7zâfl÷\:Ñ\Ö”i÷\Ê:ÌÈeâfl÷\:ÌÈ�«i÷\Ê:ÌÈeâfl÷\:Ì ]m”÷\:ØeË:B2:::Ìzd]«÷\:∫
TÌÈ√Èe�÷\::

≈Áfl÷\::?:ÌÈeâfl÷\:Ì ]m”÷\::?:ÌÈeâfl÷\:ÌÈ�«i÷\::?:7âfl÷\:Ñ\Ö”i÷\::ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒ::
Íâ◊ö^:‹�d::37.5::52.55::39H04::129.09::

ÎÑÁà:ì]p^::27.68::24.21::31.14::83.03::
ÍŒÖå:ÜÁ÷::34.82::23.02::29.82::87.66::

C:‹ŒÑ:ŸÊÅp7::::::::::Ä\Öz°\:fzp:ãÊÑÅz∏\:ƒzŒÁ∏\:∫:ÌzÈp\Ö¢\:≈\Ázfi˙÷:ÌÈezâfl÷\:ÌzÈ€‚˘\:Ìz€ÈŒÊ:7zâfl÷\:Ñ\Ö”i÷\Ê:ÌÈeâfl÷\:ÌÈ�«i÷\Ê:ÌÈeâfl÷\:Ì ]m”÷\:ØeË:B3:::Ìzd]«÷\:∫
TÌÈ√Èe�÷\::

≈Áfl÷\::ÌÈeâfl÷\:Ì ]m”÷\:?::?:ÌÈeâfl÷\:ÌÈ�«i÷\::?:7âfl÷\:Ñ\Ö”i÷\::ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒ::
Íâ◊ö^:‹�d::33.91::48.57::34.03::116.51::

ÎÑÁà:ì]p^::34.14::26.19::32.38::92.71::
ÍŒÖå:ÜÁ÷::31.95::25.2::42.59::99.74::
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3:G:TÌÈ√Èe�÷\:Ìd]«÷\:∫:ÌàÊÑÅ∏\:ƒŒ\Á∏\:∫:≈\Áfi˙÷:ÌÈeâfl÷\:ÌÈ€‚˘\:‹ÈŒ:∫:Ìd1÷\:ì\Á|:2l_h::
3:G1::2l_hPH:TÌd1÷\::

:::‹zzŒÑ:ŸÊÅzz°\:Ÿ¯zz|:‡zz⁄:¿zzt¯fi8::ÄÁzzpÊ:›Åzz¬zz ::‹ÈzzŒ:Øzzd:ÌzzËÁfl√⁄:—ÊÖPH::::jzzfi]“:nzzÈt:ÌzzàÊÑÅ∏\:ƒzzŒ\Á∏\:∫:Ìzzd1÷\
::]zz5:Ìzz€ÈŒ:Ózz◊¬^8::Ä\Özz°\:fzzp:ƒzzŒÁ⁄:∫3:::Ä\Özz°\:fzzp:ƒzzŒÁ⁄:∫:Ìzz€ÈŒ:ÿzzŒ^Ê:F1:::jzzfi]“:nzzÈt7.7:::2l_zzh:Özz„øË:%ÊPH:

Ìd]«÷\:∫:≈\Áfi˙÷:ÌÈeâfl÷\:ÌÈ€‚˘\:∫:Ìd1÷\:HÌÈ√Èe�÷\::
3:G2:T›ÁÈà]hÁe÷\Ê:ÑÁÀàÁÀ÷\Ê:kÊÜ˚\:‡⁄:Ìd1÷\:ÔÁi•:2l_h::

:ŸÊÅ°\:Ÿ¯|:‡⁄:¿t¯fi8::ƒŒÁ⁄:∫:jfi]“:‰÷:Ìeâfi:Ó◊¬^Ê:FÌàÊÑÅ∏\:ƒŒ\Á∏\:gÖh:∫:kÊÜ˚\:fâfi:Ød:ÌËÖ‚]æ:—ÊÖ :ÄÁpÊ
:Ä\Ö°\:fp2C0.38:ÌflÈiËÊá÷\:ƒŒÁ⁄:∫:jfi]“:‰÷:Ìeâfi:ÿŒ^:]€flÈd:B?1:C0.32Ê:¿t¯fi:]€“:FB?:fâfi:Ød:ÌËÖ‚]æ:—ÊÖ :ÄÁp

:ÌflÈiËÊá÷\:ƒŒÁ⁄:∫:jfi]“:‰÷:Ìeâfi:Ó◊¬^Ê:ÑÁÀàÁÀ÷\3:C55:ppm:Ä\Ö°\:fp:Í√ŒÁ⁄:∫:jfi]“:‰÷:Ìeâfi:ÿŒ^Ê:B2C51:ppm:FB
:ÌflÈiËÊá÷\:ƒŒÁ⁄:∫:‰÷:Ì€ÈŒ:Ó◊¬^:jfi]“:nÈt:ÌàÊÑÅ∏\:ƒŒ\Á∏\:∫:›ÁÈà]hÁe÷\:fâfi:Ød:ÌËÖ‚]æ:—ÊÖ :ÄÁpÊ:¿t¯fiÊ1::j«◊dÊ

1.85:Ì€ÈŒ:ÿŒ^Ê:?:ÌflÈiËÊá÷\:ƒŒÁ⁄:∫:‰÷2::j«◊dÊ1.65:ÌÈ€‚˘\:∫:›ÁÈà]hÁe÷\:Ê^:ÑÁÀàÁÀ÷\:Ê^:kÊÜ˚\:fâfi:2l_h:Ö„øË:%:H?
HÌÈ√Èe�÷\:Ìd]«÷\:∫:ÏÄÁpÁ∏\:≈\Áfi˙÷:ÌÈeâfl÷\::

3:G3:TŸ]√À÷\:ä◊”÷\:‡⁄:Ìd1÷\:ÔÁi•:2l_h::
ŸÊÅ°\:Ÿ¯|:‡⁄:¿t¯fi:‹ŒÑ:8::Ä\Ö°\:fp:ƒŒÁ⁄:∫:Ÿ]√À÷\:ä◊”÷\:Ìeâfi:·^1:C1.5?::::ƒzŒÁ⁄:∫:‰iezâfi:‡z¬:ÎÁfl√⁄:—Ñ]Àd:B

:ÌflÈiËÊá÷\1::ÌflÈiËÊá÷\:ƒŒÁ⁄Ê2::Ä\Ö°\:fp:ƒŒÁ⁄Ê2::jfi]“:nÈt1.3:::::∫:ÿzŒ^:Ízâ◊ö˘\:‹�ez◊÷:ÌÈezâfl÷\:ÌÈ€‚˘\:·^:¿t¯fiÊ:F?
:Ä\Ö°\:fp:ƒŒÁ⁄1::ÌflÈiËÊá÷\:ƒŒ\Á⁄:‡⁄:ÎÁfl√⁄:—Ñ]Àd:‰÷:ÌÈeâfl÷\:ÌÈ€‚˘\:‡⁄1::ÌflÈiËÊá÷\Ê2::Ä\Ö°\:fpÊ2H::

3G4::ÔÁi•:2l_hT›ÁÈâ◊”÷\:k]fiÁdÖ“:‡⁄:Ìd1÷\::
ŸÊÅ°\:Ÿ¯|:‡⁄:¿t¯fi:‹ŒÑ:8:::jzfi]“:‰÷:Ì€ÈŒ:Ó◊¬^Ê:ÌàÊÑÅ∏\:ƒŒ\Á∏\:Ød:›ÁÈâ◊”÷\:k]fiÁdÖ“:fâfi:∫:ÌËÁfl√⁄:—ÊÖ :ÄÁpÊ

:ÌflÈiËÊá÷\:ƒŒÁ⁄:∫2::jfi]“:nÈt33:ÎÁfl√⁄:—Ñ]Àd:?:::::ÌzflÈiËÊá÷\:Í√ŒÁz⁄:∫:‰iezâfi:‡z¬3::::Ä\Öz°\:fzpÊ2::::jzfi]“:nzÈt29:F?
È€‚˘\:Ì€ÈŒ:jŒÁÀhÊ:ÌflÈiËÊá÷\:ƒŒÁ⁄:∫:Íâ◊ö˘\:‹�e◊÷:ÌÈeâfl÷\:Ì2::ÌflÈiËÊá÷\:Í√ŒÁ⁄:‡¬:ÎÁfl√⁄:—Ñ]Àd3::Ä\Ö°\:fpÊ2H::

3G5:TÌËÁï√÷\:ÏÄ]∏\:‡⁄:Ìd1÷\:ÔÁi•:2l_h::
:‹ŒÑ:ŸÊÅ°\:ØeË8::::::::jzfi]“Ê:ÌzàÊÑÅ∏\:ƒzŒ\Á∏\:Øzd:ÌËÁzï√÷\:ÏÄ]z∏\:fâfi:∫:ÌËÁfl√⁄:—ÊÖ :ÄÁpÊ:::::ƒzŒÁ⁄:∫:]z5:Ìz€ÈŒ:Óz◊¬^

:ÌflÈiËÊá÷\1:∆Á◊ed:]„4.8:Ì€ÈŒ:ÿŒ^Ê:?:::ÌzflÈiËÊá÷\:ƒzŒÁ⁄:∫:]53::::jzfi]“:nzÈt3.8::::::‹�ez◊÷:ÌÈezâfl÷\:ÌzÈ€‚˘\:Ìz€ÈŒ:jzŒÁÀhÊ:F?
:ÌflÈiËÊá÷\:ƒŒÁ⁄:∫:Íâ◊ö˘\1::ÌflÈiËÊá÷\:ƒŒÁ⁄:∫:‰÷:ÌÈeâfl÷\:ÌÈ€‚˘\:Ó◊¬:ÎÁfl√⁄:—Ñ]Àd3H::

C:ŸÊÅp8Ê:ÎÑÁâ÷\:ì]p˘\Ê:Íâ◊ö˘\:‹�e◊÷:ÌÈeâfl÷\:ÌÈ€‚˘\:∫:Ìd1÷\:ì\Á|:2l_h:ØeË:BTÌÈ√Èe�÷\:Ìd]«÷\:∫:ÌàÊÑÅ∏\:ƒŒ\Á∏\:∫:ÍŒÖç÷\:ÜÁ◊÷\::

ƒŒÁ∏\::
ÌÈeâfl÷\:ÌÈ€‚˘\::PH:

Ìd1÷\::N:?::P ppm::K:?::
:ä◊”÷\::

Ÿ]√À÷\::?::
k]fiÁdÖ“::
›ÁÈâ◊”÷\::?::

ÏÄ]∏\::
ÌËÁï√÷\::?:: Íâ◊ö^:‹�d::ÎÑÁà:ì]p^::ÍŒÖå:ÜÁ÷::

:ÌflÈiËÊÜ1::155.37::62.17::82.31::7.8::0.32::52::1.85::1.3::32::4.8::
iËÊÜ:ÌflÈ2::153.34::77.18::70.34::7.9::0.35::53::1.65::1.3::33::4.2::

:ÌflÈiËÊÜ3::127.33::80.36::92.31::7.9::0.37::55::1.76::1.4::29::3.8::
:Ä\Ö°\:fp1::114.84::100.6::84.56::7.7::0.34::51::1.74::1.5::31::4.7::
:Ä\Ö°\:fp2::129.09::83.03::87.66::7.8::0.38::51::1.76::1.3::29::4.3::
Ä\Ö°\:fp3::116.51::92.71::99.74::8::0.22::45::1.75::1.2::27::2.6::
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C0.05:BLSD::X:Íâ◊ö˘\:‹�e÷\C:ÌÈeâfl÷\:ÌÈ€‚˘\
0.453::

C0.05:BLSD::ÌÈeâfl÷\:ÌÈ€‚˘\:X:BÎÑÁâ÷\:ì]p˘\C
0.278::

C0.05:BLSD::ÌÈeâfl÷\:ÌÈ€‚˘\:X:BÍŒÖç÷\:ÜÁ◊÷\C0.423::
C0.05:BLSD:PH::X:Ìd1÷\0.09::
C0.05:BLSD::X:kÊÜ˚\:fâfi0.04::

C0.05:BLSD:fâfi::X:ÑÁÀàÁÀ÷\0.1::
C0.05:BLSD::X:›ÁÈà]hÁe÷\:fâfi0.007::
C0.05:BLSD::X:Ÿ]√À÷\:ä◊”÷\:fâfi0.08::
C0.05:BLSD::X:›ÁÈâ◊”÷\:k]fiÁdÖ“:fâfi0.002::
C0.05:BLSD::X:ÌËÁï√÷\:ÏÄ]∏\:fâfi0.09::

::
Tk]ÈêÁi÷\Ê:k]p]iflià˜\:�]√d\Ñ::

1:G Tk]p]iflià˜\ 
1:G \:Ì€ÈŒ:‡⁄:Ó◊¬^:Íâ◊ö˘\:‹�e◊÷:ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒ:Ìd]«÷\:∫:ÍŒÖç÷\:ÜÁ◊÷\Ê:ÎÑÁâ÷\:ì]p˘\:‡⁄:ÿ”÷:ÌÈeâfl÷\:ÌÈ€‚˘

HÌÈ√Èe�÷\ 
2:G :ÌpÑÄPH::Ìd1÷\:≈\Áfi˙÷:ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒ:∫:�]e◊à:Ölˆh:˜:]„fl”÷:FÌÈ÷]m∏\:ÄÊÅ¢\:∫:jâÈ÷:ÌÈ√Èe�÷\:Ìd]«÷\:ƒŒ\Á⁄:∫

HÌÈp\Ö¢\ 
3:G e�÷\:Ìd]«÷\:∫:›ÁÈà]hÁe÷\Ê:ÑÁÀàÁÀ÷\Ê:kÊÜ˚\:‡⁄:Ìd1÷\:ÔÁi•:≈\Áfi˘\:Á€fl÷:Ì€Ò¯∏\Ê:Ì÷Áœ√∏\:ÄÊÅ¢\:‡€î:ÌÈ√È

HÌÈp\Ö¢\ 
4:G :Ìd]«÷\:∫:Íâ◊ö˘\:‹�e◊÷:ÌÈeâfl÷\:ÌÈ€‚˘\:Ì€ÈŒ:Ó◊¬:Íd]™b:2l_h:‰÷:›ÁÈâ◊”÷\:k]fiÁdÖ“:‡⁄:Í÷]√÷\:Ìd1÷\:ÔÁi•

HÌÈ√Èe�÷\ 
5:G Á€fl÷:Ì€Ò¯∏\Ê:Ì÷Áœ√∏\:ÄÊÅ¢\:‡€î:ÌÈ√Èe�÷\:Ìd]«÷\:ƒŒ\Á⁄:gÖh:∫:ÌËÁï√÷\:ÏÄ]∏\:Ìeâfi:HÌÈp\Ö¢\:≈\Áfi˘\::

2:G Tk]ÈêÁi÷\ 
1:G :Ç]†\:ÌÈ√Èe�÷\:Ìd]«÷\:ƒŒ\Á⁄:∫:ÎÑÁâ÷\:ì]p˘\Ê:ÍŒÖç÷\:ÜÁ◊÷\:‡⁄:ÿ”÷:Í√Èe�÷\:ÅËÅqi÷\:ÏÄ]¬˝:Ì⁄Ü¯÷\:2d\Åi÷\:Ì ]“

HØœd]â÷\:Ø¬Áfl◊÷:ÌÈeâfl÷\:Ì ]m”÷\:]„È :óÀ}flh:8÷\ 
2:G ÑC:k]ËÅ√i÷\:≈\Áfi^:ƒÈµ:‡⁄:]„iË]∂Ê:ÌÈ√Èe�÷\:Ìd]«÷]d:›]€i‚˜\:ÏÄ]ËÜBHHg]�it\:FÍ¬ 
3:G :∫:‹iË:ÌËÑÁà:∫:Í¬\ÑÜ:Í€◊¬:nú:ŸÊ^:Á‚:nue÷\:\É‚:·^:‹◊√÷\:ƒ⁄:FÌÈ√Èe�÷\:Ìd]«÷\:ƒŒ\Á⁄:∫:ÌÈ€◊¬:o]ú^:ÏÅ¬:\Öpb

H]Èât:ÿep:∫:ÌÈp\Ö¢\:ƒŒ\Á∏\ 
::
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