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Abstract

An investigation was carried out to study the effect of two levels of sewage sludge (20, 40 T/ h)
with mineral and biofertilizers or with out them on soil chemical properties . The experiment was
conducted on corn (Zea mays L.),(Compound Research 106) in the Horticulture station in Hindya
/Karbala Province , using CRBD with three replications.

Mineral fertilzer was added as recommended by 320 kgN/h ,100kg P,Os/h and 120Kg K,O/h
while biofertilizer was added near the seeds after mixing it with small quantity of the soil by 2kg
biofertilizer /h. Soil samples were collected after harvest to do the required analysis . Increasing the
level of sewage sludge addition to 40 T/h caused a significant increase in electrical conductivity ,
reduction in soil pH from 7.61 to 7.47 and increase in organic matter content of the soil from 11.00 to
12.97 gm kg™

The total N and available P of post harvest soil increased while available K decreased with
increased quantity of sewage sludge . The available concentrations of heavy metals like Fe, Zn ,Mn ,Cu
,Pb of post harvest soil were increased while available Cd concentration was nill with increased
quantity of sewage sludge .The concentrations of heavy metals were found below the phytotoxic level
in all treatments.

Grain yield increased by 19% with addition of 20T/h of sewage sludge while increasing the
sewage sludge level to 40 T/h increased the yield by 36% .The increasing in the yield was 44% when
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mineral fertilizer was added with 40T/h of sewage sludge to the soil. Maximum increase in the yield
52% was found in the treatment Ty, (40T/h S.S @mineral+ biofertilizers). This confirms that the corn
had a good response to fertilizer additions .The shoot content of N,P,K, Fe, Zn, Mn and Cu increased
with increasing the quantity of sewage sludge to 40T/h plus mineral and biofertilizers while the shoot
content of Pb and Cd was nill and this is may be due to the neglectable available concentrations of
these elements in sewage sludge and soil.
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o.M ECe PH Iy AP
11.00 4.13 7.61 (Control ) To
11.87 4.75 7.61 | (S.S. 20T/h) T
12.66 4.98 7.57 | (S-S.40T/h) T,
11.91 4.59 7.58 | (S.S .20 T/h+NPK) T;
12.83 4.96 7.52 | (S.S 40T/h +NPK) T4
11.94 4.44 7.51 | (S.S.20T/h+NPk+PSB)"™ Ts
12.92 4.82 7.42 | (S.S. 40 T/h +NPk+PSB) Te
11.77 4.51 7.52 | (S.S. 20 T/n+NPk+PGPR)"" T
12.90 4.93 7.41 (S.S.40 T/h + NPK + PGPR) Tg
12.10 4.48 7.51 (S.S.20 T/ h +NPK+ PSB + PGPR) To
12.97 4.96 7.47 | (S.S.40T/ h+ NPK+ PSB+PGPR) Tio
0.20 0.15 0.06 | LSD 0.05
*S.S = Sewage sludge , **PSB = phosphate Solubilizing Bacteria
**%* PGPR= plant Growth promoting Rhizobacteria
Jalal ) shudl) g ASY Cuag A S5 A g guall g el dacill g o laall clilia 8l (4) Jgaa
duaal) aay 4 80 B Salall o galigall g
el apanidll | alall il | JISH cpm DUlal
et
310.3 9.1 524.0 (Control) TO
246.9 17.5 554.0 (S.S. 20 T/h) T
265.5 21.4 561.6 (S-S 40 T/ h) T,
285.0 20.8 557.0 (S.S.20 T/ h+ NPK) T;
266.8 26.1 580.3 (S.S.40 T/h+ NPK) T,
281.8 23.0 572.3 (S.S.20 T/h +NPK+PSB) Ts
288.7 27.3 580.3 (S.S.40T/h+NPK+PSB) Te
268.1 22.0 577.6 (S.S.20T/h +NPK+PGPR) T,
268.1 26.8 588.0 (S.S.40 T/ h+NPK+PGPR) Tg
284.9 23.6 584.6 (S.S.20T/h+NPK+PSB+PGPR) To
262.7 26.9 592.0 (S-S.40T/ h + NPK + PSB+ PGPR) | Ty
32.7 1.3 8.40 LSD 0.05
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dlaal) doy Ay ) B g gaadlSll 5 alua g a9

Cd Pb Cu Mn Zn Fe O el
s il
Jiaa | 0.81 4.38 92.36 1.23 8.18 | (Control) T0
1.09 8.19 101.16 | 8.89 | 10.20 | (S-S 20T/nh) T,
1.36 | 12.75 | 106.29 | 9.96 | 11.70 | (S.S 40T/h) T,
1.10 9.07 99.76 8.83 9.82 | (S.S 20T/h+NPK) T
1.33 | 13.19 | 103.33 | 10.15 | 11.36 | (S-S 40T/h+NPK) T,
1.20 8.83 101.90 | 9.00 9.14 | (S.S 20T/h+NPK+PSB) Ts
1.32 | 12.33 | 102.05 | 10.42 | 11.13 | (S.S 40T/h+NPK+PSB) Te
1.12 8.75 105.67 | 9.12 9.67 | (S.S 20T/h+NPK+PGPR) T,
1.24 | 12.35 | 106.05 | 10.35 | 11.49 | (S.S 40T/h+NPK+PGPR) Tg
1.17 8.28 104.50 | 9.11 10.11 | (S.S 20T/n+NPK+PSB+PGPR) Ty
1.31 13.66 | 106.24 | 10.54 | 11.48 | (S.S 40T/h+NPK+PSB+PGPR) Ty

0.23 1.59 n.s. 0.66 0.84 | LSDy.os

Ve




[N : @5) ahal 7 () xcl /7 dgigkily 6l agled /7 Jhy dedy dha

£ haall 5,0 gai B g gally el Srandl) 5 g laall clilia 3l (1) Jgaa

- SO U B Rt Ras | ) dabud) | Gl ki | clal gl eSaledl
Ol | sl | s 1000 | Jissi

o | efok | efck ot et = - -

9.74 5.38 173.12 6.05 49.33 471.40 1.96 183.88 (control) To
11.31 | 6.40 | 257.14 8.31 53.38 509.30 2.37 207.13 (s-s.20T/n) T
14.25 | 7.35 | 270.33 8.97 57.67 612.20 2.81 214.56 (s-5.40T/h) T,
12.40 | 7.29 | 284.55 9.59 53.61 591.80 2.55 211.29 (s-8.20T/h +NPK) T;
15.00 | 7.79 | 297.50 10.34 60.67 714.30 3.11 231.05 (s-8.40T/h+NPK) Ty
12.76 | 7.22 | 281.42 9.68 51.33 556.90 2.51 216.33 (s-5-20T/h+NPK+PSB) Ts
15.62 | 8.13 | 303.76 10.39 61.67 772.60 3.17 238.51 (s-5.40T/ h+NPK+PSB) Te
13.46 | 7.36 | 280.58 9.55 47.76 539.60 2.62 215.47 (s-5.20T/h+NPK+PGPR) T,
15.76 | 7.94 | 305.10 10.72 66.00 747.20 2.98 235.91 (s-5-40T/h+NPK+PGPR) Tg
13.99 | 7.30 | 285.39 9.81 54.33 597.60 2.54 217.18 (s-5-20T/h+NPK+PSB+PGPR) Ty
15.70 | 8.17 | 310.27 10.76 67.71 843.40 3.20 238.96 (s-5-40T/h+NPK+PSB+PGPR) Tio
0.24 0.17 3.65 0.19 5.43 64.70 0.11 1.38 LSD 0.05
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[N : @5) ahal 7 () xcl /7 dgigkily 6l agled /7 Jhy dedy dha

£1 juadl) o 1) iyl (g padl) g 3l B juabial) 80 5 B (g guall g tral) wandl g o taal) clitia il (7) Jsan

Cd Pb Cu Mn Zn Fe K P N 2y AP |
Sl

Jdia Jiua | 7.69 140.38 | 31.86 | 114.55 | 17.24 | 2.06 9.56 | (control) To
9.17 146.59 | 34.91 | 163.08 | 18.22 | 2.59 | 12.52 | (s.s.20T/h) T
11.78 | 159.08 | 36.80 | 171.07 | 18.60 | 2.81 14.81 | (s.s.40T/nh) T,
9.29 147.03 | 34.73 | 156.63 | 18.74 | 2.57 | 12.57 | (s.5.20T/h+NPK) T
11.23 | 158.93 | 36.92 | 168.62 | 19.42 | 3.12 | 14.34 | (s.5.40T/h+NPK) Ty
9.59 147.89 | 34.65 | 157.28 | 18.10 | 3.04 | 13.62 | (s.s.20T/h+NPK+PSB) Ts
11.13 | 160.15 | 36.35 | 169.07 | 19.53 | 3.42 | 14.23 | (s.s.40T/h+NPK+PSB) Te
9.84 148.24 | 34.31 | 166.15 | 18.47 | 2.81 13.45 | (s.5.20T/h+NPK+PGPR) T,
11.79 | 159.06 | 35.78 | 168.40 | 19.45 | 3.11 14.83 | (s.5.40T/h+NPK+PGPR) Tg
9.29 148.96 | 34.54 | 164.28 | 18.58 | 2.80 | 13.58 | (s.s.20T/h+NPk+PSB+ PGPR) Ty
11.51 | 159.80 | 36.25 | 168.79 | 19.53 | 3.39 | 14.93 | (s.s.40T/h+NPK+PSB+PGPR) Tio
1.97 2.48 1.88 5.70 0.96 0.38 1.73 | LSD 0.05

yva
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