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The Effect of Different Amendments on some Soil Properties, Biomass and
Accumulation of Elements in Corn under Industrial Wastewater Irrigation
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Table 1: Mean of some characteristics of wastewater and soil (before cultivation)

S Sl eyl
Soil Wastewater Parameters
ey _ S cél
Loamy Texture class
7.33 7.05 ELTRWN
pH
0.17 5.48 (e 2 ooy o) SerSl calon
EC (dS.m)
0.12 - (22,0) Jolao puandS” by )57
CCE (%)
1.36 - (a2,8) JTosbe
OM (%)
21.01 - (PSS 25k Jyesbbo) SolS Jols bl
CEC (cmol..kg?)
(G g0 05 ko) Jslome slogyssls
Soluble Cation (mg.L™?)
36 240 eelS
Ca2+
33.06 72 o2 a0
M92+
476.75 899.99 2
Na*
5.25 39 ool
K+
- 116 oo
P
30.93 - (PS5 5kS 5o 0,5 heo) ool 8 i
Olsen P (mg.kg™)
265.63 - (p55LS 3 o5 ko) S o

Total P (mg.kg™)

ui’...).l.o)" 59 ooLéL.:‘o)s,a Lgl.mod.;.:fc)l..a‘ ‘;LM 6[.23‘;‘)‘.15 t?)‘f u..i)L..n Y Jgd.?-
Table 2: Mean of some chemical characteristics of amendments

& Sl S s ST CensgpaS selyly
Gypsum Citric acid Farmyard manure Compost Parameters
A% Sl
5.02 1.25 7.11 7.63
pH (\ :Y/0)
258 8.79 9.85 13.95 (o 2 oot e) (S8l oo
EC (ds.m™?)
. 98 305 17 (2,2) I osle
OM (%)

(PSS 5o p S ko) Granyy polie J5 il

Total content of macronutrients (mg.kg?)

190 2.25 40.59 40.05 el
Ca
385 0.75 3.25 4.01 o2
Mg
0.69 0.01 12.99 10.52 0397
N
035 0.01 1359 142 ,w‘P
221 2.42 16.85 14.06 f"“*K“L“
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Table 3: The effect of applied amendments on some chemical characteristics of soil

Jslre slopssils ) ENEIL ) KICROU N LS JORN
Gl 5o 5 ko) s Sl Jesls ) .
i 2L Jsesil) R o) Al B
Soluble cation (mg.I"?) (do,0) Joleo (do,0) ° oH Treatment
o p CCE (%) OM (%) (eSS (e
LS § CEC (cmol* kg?) EC (ds.m?)
Ka Ca
3.474 76° 0.00° 1.31% 19.95 2.53° 7.04% el
Control
3.77° 1672 1.31% 1.26° 21.15™ 3.16 6.77¢ &
Gypsum
3.02¢ 64° 1.622 1.36% 19.60¢ 2.41% 7.242 “‘f‘_“' J“f“”
Citric acid
5.45° 64° 0.15% 1,598 21.92% 2.39% 7.15% o 055
Farmyard manure
3.13% 65° 1.87 153 22.76* 2.16° 7.16% SesgeaS
Compost
5.17% 116° 1.96° 1572 21.50% 2510 7.212 o5+ g8
Gypsum + Farmyard manure
3.20% 128° 0.00° 1.56° 22.06® 2.48° 7.01% CosgpaS + &5
Gypsum + Compost
4.81° 71¢ 2.15° 1.53° 19.68¢ 2.39% 6.94° 1o 055 el S e
Citric acid + Farmyard manure
3.48 79° 2,03 141° 22.21* 257 6.89" Soged Sl S

Citric acid + Compost

35,105 (gl e IS 0o j0 O s 40 (S5l (slaraloais (g3l Gub S i By, sl la Sl (ygiw o 0
Means of each column followed by similar letters are not significantly different at the 0.01 level according to the Duncan's Multiple
Range Tests
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Table 4: The effect of applied amendments on fresh and dry weight of corn plant

(OIS o5 o) 9w S35 (OIS 2 p S () 52 5005 sl
Dry weight of plan (mg.pot?) Fresh weight of plant (mg.pot™) Treatment
10.54¢ 42.75¢ sals
Control
15,94 42.25¢ &
Gypsum
35.98de 170bcd M‘ ‘S‘)‘“""‘
Citric acid
74.87° 350.50° 1> 255
Farmyard manure
39_53bcd 184abcd wy.oj
Compost
19.41% 65 = 25 + &
Gypsum + Farmyard manure
62.25% 308 SgeS + @8

Gypsum + Compost

43.300b zzoabc kSAL) 055 +_\.._...4| g_{;),._._..q
Citric acid + Farmyard manure

21.77¢% 92.97« wsmf : Sl S i
Citric acid + Compost

25,05 (g lo e IS ao )0 B s 50 (S5l (slasals wiz ygejl Bk S i g slyls slap Sl et o 40
Means of each column followed by similar letters are not significantly different at the 0.01 level according to the Duncan's multiple
range tests
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Table 5: The effect of applied amendments on heavy metals concentration in corn shoot

(p 5 5hS 5 05 o) pomesls (pShS o p S ko) S5 (PSS 3 p S hee) @ Sl
Cd (mg.kg?) Ni (mg.kg™?) Pb (mg.kg?) Treatment
1.39% 43° 34.86° —
Control
1.498bc 5.07%¢ 40.66%° &
Gypsum
1.64abc 6.4abc 54.43ab A:-M" &)‘-‘-""
Citric acid
1.85° 7.172 55.50% ol 55
Farmyard manure
1.32¢ 6.80%° 27.12¢ SrgeaS
Compost
1.36% 5.15%¢ 4066 b o5 ¢ &

Gypsum + Farmyard manure

1.83 7.322 62.172 CuwgraS + &5
Gypsum + Compost

1.77% 6.922 55,2420 ol 098 +apul G
Citric acid + Farmyard manure

1.28° 4,910 29.39° g ] S
Citric acid + Compost

35,05 (5,10 Sae WS duo )0 O e o SSls slasslosi (yg03] Gubo S iie By, slls lanSile fygiw o 40
Means of each column followed by similar letters are not significantly different at the 0.01 level according to the Duncan's Multiple
Range Tests
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Table 6: The effect of applied amendments on heavy metals concentration in corn root
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(PSS 5 5 o) (PSS 5o 5 o) (PSS 5 p 5 ko) (PSS 5 5 ko) Treatment
Fe (mgkg™) Cd (mg.kg™) Ni (mg.kg?) Pb (mg.kg?)
384¢ 14.96>¢ 110.72 378t el
Control
671.3%° 15.83%° 110.88" 485.10% &
Gypsum
c ab cd a "\""““ “S")"""‘“
417.2 17.48 102.06 570.15 R
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373.6° 17.25% 118 442 493.76% e
Farmyard manure
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960.8% 17.88° 134.42¢ 548.89° 1o 055 el Sy
Citric acid + Farmyard manure
693.2%° 13.54 80.46° 350.10 et Sl S
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Means of each column followed by similar letters are not significantly different at the 0.01 level according to the Duncan's Multiple
Range Tests
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Table 7: The common and critical concentration of heave metals in plant samples (mg. kg!) (Allaway, 1990; Kabata-
Pendias and Pendias, 1992)
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The common and critical concentration in plants
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The Effect of Different Amendments on some Soil Properties, Biomass and
Accumulation of Elements in Corn under Industrial Wastewater Irrigation

Rahimi'*, Gh. and Yeganeh Shali?, S.
Abstract

The aim of this study was to investigate the effect of different amendments on soil properties, mass and accumulation of
elements in corn (Zea mays) grown on irrigated soil with wastewater of Bu-Ali industrial region. The green house
experiment was conducted with treatments of Gypsum, Citric Acid, farmyard manure and compost separately and as
complex, in a completely randomized design with four replicates in Bu-Ali Sina University at 2013. Obtained results
showed that the applied different amendments under wastewater irrigated, changed significantly chemical
characteristics in the studied soil i.e. pH, EC, CEC, organic matter, CCE, soluble cations. The results also showed that
the applied different amendments increased significantly dry and wet mass of corn, in which the maximum and
minimum (350.50 and 42.75mg/kg respectively) was in farmyard manure treatment and those amount (74.87 and
10.54mg/kg respectively) observed for control treatment. Applied amendments on irrigated soil with wastewater was
effected on heavy metal concentration of shoot corn plants, however it was much less than background in which was
not adverse effect on plants. But on root corn plant concentration of Zn and Cd was above background in which was
adverse effect on plants. The results showed that maximum and minimum heavy metal concentration in corn plant (root
+ aerial part) was related to Fe and Cd, respectively. The application of amendments (particularly compost and
farmyard manure) and wastewater in soil coincidently, not only increased dry and wet mass of corn via nutrition of
plant but also prevented salt and sodic conditions in soil for longer time.

Keywords: Compost, Farmyard manure, Citric acid, Gypsum
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