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Table 1- Physical and chemical properties of soil used in research

las oS s b L i
AT i SOl Aed by 2. ool g o e S bl
) p N P K Fe Zn Cu Pb
dS.m’ oC Texture
(%) (mg.kg™)
0.72 7.7 0.33 0.033 6 190  12.53 745 0.92 1.81 3.9 Loam- clay
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Table 2- Result analyses variance of plant height, LAI, antioxidant activity enzyme of
soybean influenced by mycorrhiza and zeolite under Pb contaminated soils

- Means squares Sl po Sl
S.O.V. &ol3T azyo qu Olr yo (255L

i @l df ag gl Sy @2olh U g d0mnS ]y g Ml
Plant height LAI SOD CAT
I3,95s  Mycorrhiza (M) 1 1027.56™ 84.93" 0.0098"™ 510.5"
gy Zeolite (2) 2 100.72" 18.34" 0.0049" 82.8"
Jlie il MxZ 2 2.06™ 3.49" 0.0021" 24.6"
Ws  Error 12 9.11 0.75 0.0002 1.3
Olyis s C.V. (%) - 73 8.3 11.4 2.7

% NS

WAIPYAIY PCE PSR P TONPR KPS POSUSU S P
Ns, ** and ** are non-significant, and significant and 5 and 1% respectively.

2 biges laenS1 T slap T cllad 5 S o (a3 Ls gy 5 T psSee Bl 1 oSl alin =Y Jgaor
S LY ooeﬂ Sk
Table 3- Camper’s means interactions mycorrhiza and zeolite on LAI, antioxidant activity
enzyme of soybean under Pb contaminated soils

e R e Pt

Mycorrhiza (%) LAI (ug.g FW) (ug H,0, 8 FW™)

0 5.32+0.46° 0.203+0.018" 53.54+0.20°

Not applicable 5 7.40+0.20 0.1230.003° 45.42+0.94°

10 7.78+0.37 0.1200.001° 42.56+1.04°

0 8.34+0.69° 0.113%0.003° 38.22+0.52¢

Application 5 8.91+0.69° 0.100:£0.005* 36.78+0.19°

10 9.80+0.37° 0.0930.003° 34.56+0.49"

il 0 ghas 5o 5SS ge3l dawgi o e IS 05 g ooims (L (g b 0 Diglite By,
Different letters in each column indicate a significant difference by duncant test at the level of 5%.
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Figure 1- Effect mycorrhiza (a) and zeolite (b) on plant height of soybean under Pb
contaminated soils
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Different letters indicate a significant difference by duncant test at the level of 5%.
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Table 4- Result analyses variance of yield and components yield of soybean influenced by
mycorrhiza and zeolite under Pb contaminated soils

Means squares WOley po (3uSileo
SOV, a4z yo I3 03 asliolowy o &ild ol IS ofus ) S ySlos o
- ST ; Ny Gy Wl OShes P
JUUT T 2l e e . Seiglen cebloy
T daf 1000- . Number Grain e
weight Number of Number grain od yield Biological Harvest
& branches Per pod p yield index
grain Per plant
Mycorrhiza (M) ek * Aok Aok ek ek ek
. 763.10 3.56 10.89 533.56 6161220 19470880 200.0
1325850
ey Zeolite (Z) 2 519.017  0.72% 4227 315507 138736177 18999407 110.8"
MxZ * ns ns ns * * *
bz 1 2 59.67 0.06 0.22 30.39 135928 348873 20.67
s Error 12 13.65 0.39 0.33 10.06 38575 70140 3.83
O yusds g g6 C.V. (%) 4.4 20.0 20.0 12.5 7.5 3.5 5.8

% NS

TN 90 Jloaml mhav ;o Jls ce ls s 5 oS Sy %
ns, ** and ** are non-significant, and significant and 5 and 1% respectively.

40 - Bpumber of branches s 3 w55 sl (a)
B pumber grain per pod S s wls slis
number pod per plant « 5 ;5 S sl a
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. B b
3 20l ;
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10 T
0 t
Not applicable o aSals Application
Mycorrhiza
Onumber of branches s, «ls slis
40 T Hpumber grain per pod Jdé s wils slaas (b)

@ yumber pod per plant a5 53 S sl a

sloas
Number

Zeolite(%)
03g)] S5 10 Lgaw digy ;0 ML olaws g BME ;0 il slows ¢ e y3 azLi olows (D) cdgs) 5 @) 1,95 J1-Y i
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Figure 2- Effect mycorrhiza (a) and zeolite (b) on plant height of soybean under Pb
contaminated soils

il e 10 mha 50 5SSl ge3l lawgs o me BB 359 saimolis gl g
Different letters indicate a significant difference by Duncan's test at the level of 5%.
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Table 5- Camper’s means interactions mycorrhiza and zeolite on yield and components yield of

soybean under Pb contaminated soils

5039508 g &ls,158 o439 &l 3 ,Sloc S35 gm 0,5 dos Colsls y Ll
My;orrl“nza Zeolite  1000- weight grain Grain yield Biological yield Harvest index
(%) () (kgha™) (kg.ha™) (%)
0 64.5+2.92¢ 1851.0£138.2° 5962.3+185.9¢ 30.6+1.6°
Not applicable 5 83.23+1.81° 2308.6+44.9¢ 6938.3+180.1° 33.3+0.3%
10 87.43+0.53% 2434.6+8.40° 7078.3+50.7° 34.3+0.3%
0 84.70+3.70° 2819.6+134.4° 8277.0£229.9° 34.3+0.6"
Application 91.60+0.80° 3175.3+158.5° 8616.0+108.5° 36.6+1.4°
10 97.93+0.88" 3609.6+112.8° 9026.3+77.3° 40.3+1.4*

il oo 0 b 50 5SSl 03l g o e OIS 559 odimo i sty 40 Dglie By,
Different letters in each column indicate a significant difference by duncant test at the level of 5%.

@l loss 3l o g alise (glacand ) o pd 5 s e o JUE IS uils g 5o b -8 Jgu
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Table 6- Result analyses variance of TF, Pb content and BCF two part of Soybean influenced
by Mycorrhiza and Zeolite under Pb contaminated soils

Means squares Wl wo uibeo
SO.V. iy @ ol () @0 o pd e
s golie &9l Pb content BCF st
df ady,  (2lse el i slen ! Js TF
Root Shoot Root Shoot Total

132595 Mycorrhiza (M) 1 04977 0.080" 0.0000124™  0.0000020""  0.0000001™  0.006™
g  Zeolite (Z) 201607  0.021° 0.0000040™  0.0000005"  0.0000026™  0.103"
Jlize gl MxZ 20079  0.005" 0.0000020°  0.0000001°  0.0000153"  0.612"

s  Error 120012  0.004 0.0000003  0.00000005  0.0000033 0.134

s g5 C.V. (%) - 100 12.8 10.0 12.8 12.8 15.8

TN 90 Jleio! w40 o e )0 pire e ol Sy Wk g % IS
ns, ** and ** are non-significant, and significant and 5 and 1% respectively.
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Figure 3- Interaction Mycorrhiza and zeolite on Pb content on root and shoot soybean under
Pb contaminated soils
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Figure 4- Interaction mycorrhiza and zeolite on BCF on root and shoot soybean under Pb
contaminated soils
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Different letters indicate a significant difference by duncan test at the level of 5%.
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Abstract

One of the important environment pollutants can cited to element lead (Pb) that
effected on absorption of nutrients in plants. This investigation was conducted in order
study effect zeolite and Mycorrhiza on quality and quantity soyben plant on soil
polluted with Pb in greenhouse Faculty of Agriculture, University of Lorestan. The
experiment was carried basic factorial in from to random completly design with three
repeat. Treatments were incloud; Mycorrhiza fungus in two level (control and
application Mycorrhiza) and zeolite in three level (0, 5% and 10% W/W). Soil’s all
plots were polluted with concentration 200 mg/kg Pb (NOs),. Result this investigation
indicued, exept height plant, number grain per pod, number pod per plant and number of
branches that influenced by main effect Mycorrhiza and zeolite, in other traits intraction
was significant. Application zeolite 10% with Mycorrhiza resulted improve LAI (84%),
catalase (150%), superoxide dismutase (220%), 1000 grain-weight (51%), grain yield
(94%), biological yield (51%) and harvest index (34%) and decreased accumulation of
lead in root (43%) and shoot (44%), TF(75%) and BCF in root (43%) and shoot (43%).
Heighest grain yield (3609 kg.ha™) and biological yield (9026 kg.ha™) was obtained
from use Simultaneous zeolite 10% and Mycorrhiza. Overall application Mycorrhiza
and zeolite in addition to decline effects heavy metals in the soil and improve
quantitative and qualitative yield of the product can be effective in phytoremediation of
heavy metals.
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