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| Studiesof Microbial Biogeochemistry of Desulfovibrio Genus
Bacteria on Quaternary Deposits of Khorram Abad Water shed
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Abstract

The study of sulphate reducing bacteria effects (Desulfovibrio genus) has been focused on decreasing of some trace el ement
concentrations in recent sediments of Khorram Abad watershed. The bacterias are a group of anaerobic microorganisms that
have evolutionary varieties and frequently found in recent soils and waters. Adaptation of isolated culture of these bacteria has
been performed through five successive generations. The rate of lead and selenium consumption in new generations (the
fourth and fifth generations) of these bacterias, compared to the primary generations, indicates a sudden increase, as a
consequence of purity of new generations (particularly fifth generation) and their culture enrichment. Thus, cultures of new
generation are more suitable for decreasing of elements pollution in streambed quaternary sediments of this region and
promote the biogeochemical processes. Maximum and minimum absorption rates of metallic trace elements in sediment by
Desulfovibrio bacteriarefer to chromium and lead respectively. Chromium is very important for bacteria growth and transition
of exponential growth phase to constant phase. Lead solubility islow in aqueous systems and has relatively high frequency in
stream sediments because of its poor absorption by bacteria. Maximum rate of sediments transition elements removed by
aforementioned bacteria is vanadium. This element participates frequently as an organometa in hydrocarbon compounds and
the bacterial metabolic ability for its consumption is relatively high. It is possible to use microbial technique to minimize the
sediment pollution related to this element with respect to high concentration of vanadium in quaternary organic shale of fina
sites of the northwest channels of the area. The maximum concentration of toxic elements is related to silty/clayey deposits of
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drainage distal zones of study area and microbial activity of mentioned bacteria is highest with regard to lowering of energy in

these environments.

Key words: Environmental biogeochemistry, Desulfovibrio genus bacteria, Isolated cultures, Optimum temperature,

Exponential growth phase , Organometallic
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SAMPLING MAP OF
KHORRAM ABAD WATERSHED
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EHT (M)=15.00 kv
Mag= 42.800 K X

Spm I_,, I

s 833 e Sl S G SN Sy S oS Y IS
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i) g (65 o 6l U S e Jsor A: Bastam river

B: Sarab-E-Robat water way
Component Concentration, grams/ liter C: Robat-E-Namak water way
Medium B Medium C Medium D !
KH,PO, 05 0.5 05 D: Dareh Garm water way
NH,CI 1.0 1.0 1.0 E: karganeh river
L a F: kaka Sharaf river
Na,80, — 4.5 : )
MgSO, . 7 H,0 2.0 2.0 G: changai water way
Sodium lactate 35 3.5 -
Sodium pyruvate - — 35
CaCl, . 2H,0 0.06 0.1 - . . L oss s
MgClg e . 6 QSL““‘ﬂ‘MU\{)“))‘LSJbﬁ‘“}“M_\JQ
FeS04. 7 H;0 0.5 0.004 0.004 STe s Tis e
Yeast Extract 1.0 1.0 1.0
Sodium citrate e 0.3 e
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Sample No. Cr Cd Fe Ni Pb Zn Co Mn V As | Hg | Se
S, 328 31 | 2611 | 1595 | 1365 | 245 345 950 0.75 30 0.3 23
S, 175.5 25 | 2570 140 130 | 2115 | 40.75 | 1100 0.8 35 025 | 2.1
S, 616 1.6 | 2533 | 1145 | 125 | 76.85 | 545 1600 0.9 23 025 | 1.1
S, 330.5 2.9 | 22005 | 1126 95 167.5 51 570 0.35 3 007 | 13
S, 2495 3 | 21535 | 92 115 | 1555 | 465 | 770.5 0.4 17 005 | 19
S, 390.5 2.5 | 28185 | 2013 95 72.9 56 1600 0.9 89 | 008 | 1.2
s, 957 1.5 2712 455.5 140 109.25 | 635 960 0.6 7.8 0.08 0.9
S 405.5 15 | 24275 | 4095 | 150 | 63.45 53 920 1 20 035 | 1.1
S, 820.5 06 | 2425 | 3295 | 120 | 8295 | 515 590 037 | 73 | 035 | 18
S0 465.5 35 | 2098 265 130 | 67.25 53 380 0.2 89 | 025 | 05
Si4 1085 06 | 2692 | 6125 | 125 76.8 54 400 025 | 69 | 025 | 06
S,z 392 2 2719.5 | 169.5 200 63.6 6.5 510 0.35 8.3 0.1 1.1
Sis 302.5 55 | 3887.5 | 147.5 | 160 | 76.35 | 254 | 3203 0.2 11 008 | 21
Sia 257 57 | 3850 | 1255 | 1105 | 69.2 57 450 0.3 94 | 005 | 25
Sz 154.5 35 | 1698 | 895 15 40.05 62 280 0.15 14 008 | 56
Sie 260.5 05 | 2844 | 2175 | 110 80.7 55.5 840 0.25 8 003 | 1.7
Sy 1533 2 2354 681 75 86.85 62 465 0.2 8.4 0.03 2.2
S.s 455.5 35 | 2995 | 996 40 775 615 | 5105 | 085 | 105 | 035 | 3.4
S 374 3 4778 76 35 5285 | 56.3 422 0.8 94 | 035 | 27
S 187 29 | 2630 | 665 255 47.2 441 | 3475 | 074 | 97 0.2 2.4
S, 2245 8.5 2502 104 35 30.55 46.5 892 0.65 135 0.2 2.5
S, 278 8.5 | 1819.5 | 1925 50 3355 | 557 931 0.6 14.2 0.2 341
S, 194.5 6.5 | 1690.5 | 84.5 35 3805 | 605 | 7164 | 055 | 12.8 | 0.09 4
S5 315.5 6.1 891 55.5 66 57.6 55.6 560 0.7 5.5 0.1 3.2
S, 280 59 | 901 61 62.5 50.5 5455 525 0.6 4.6 0.1 3.5
Sy 414 5.8 920 65.5 74 43.5 60.8 402 075 | 88 | 025 | 2.1
S,; 327 5.7 745 74.4 81.5 412 | 572 385 | 06 8.2: | 015 | 47

. By 218 5.7 580 77 61.5 45.7 54.5 535 | 05 85 | 015 | 15

S,o 194.5 5.5 543 67 25 3885 | 625 510 047 | 7.7 | 009 | 23

S 159.5 3 | 8925 | 1155 | 105 | 80.95 | 485 | 3945 | 044 | 68 | 007 | 27

S 567 6.5 | 1766 107 | 1155 | 855 67.4 446 045 | 115 | 007 | 3.3

S, 3195 7 4321 | 995 75 66.55 | 603 | 6182 | 058 8 0.08 | 55

Sis 125 9 815 | 985 25 267 | 575 581 0.4 7.3 | 007 | 47

I S.4 419.5 7 4301 | 1525 70 50.45 75 5375 | 065 | 75 | 0.06 | 38
. Sy 903.5 1 | 22065 | 9705 | 135 773 64 484 038 | 105 | 005 | 41
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S 017 | _ 37.4 58 | 253 | 9.31 9.9 722 | _ | 369 | _ | 063
S, 066 | _ 47.09 29 308 | 654 | 1352 | 9 | _ | 169 | _ | 03
S, 056 | _ 4211 | 2091 | 264 | 496 | 1096 | 553 | _ | 158 | _ | 086
Sy 075 | _ 46.75 39 27.5 46 15 | 375 | _ | 15 | _ | 02
S14 017 | _ 66.86 | 7.99 | 2431 | 414 | 1213 | 4218 | _ | 204 | _ | 083
Sys 0.1 _ 2048 | 569 | 33 239 | 132 | 2625 | _ | 304 | _ | 186
S47 105 | _ 40.88 | 4336 | 165 5.2 132 | 4359 | _ | 183 | _ | 073
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