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Figure 1- Fe critical level in studied soils
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Table 3- Analysis of variance of Fe effect on the study parameters

anllhos jg0 sl yielyl 2 ol P b lg 4555 =3 Jga

Ol yo (uSlo
gove iy Y1\ LK Mean of sum Squares
Sources of variation  Degree of freedom S 03l (439 clale K ods
Dry matter weight Concentration  Total uptake
Se 18 1.150" 43560™ 0.903™
Soil
38 - - -
- 1 10.641 243370 10.675
Fertilizer
5 # Sk 17 0.290™ 22496 0.466™
Soil*Fertilizer
s 70 0.199 6240 0.128
Error
et - 11.94 16.22 19.31
CV

ol (g gxe pae g 2o L o3 aw 3 )b ixe cuiy 4 NS

*%* ‘*

* ** and ": Significant at the 5% and 1% probability levels and non significant, respectively

o (556503131 (5ol ly 52 (81 355 e il -4 Yy
Table 4-Effect of Fe fertilizer on measured parameters

o 3 Sl Sis ool . .
: e . ¢ - S [ tarz o2 S s
Sk (s yd) (I8 13 0,5)  (0,59LS s 0,5 o) LS Suid o3lo 43 JS o2l clalé _ _
(OIS 52 0,5 ko)
Soil Relat(l(;g )yleld D(g); r;oatt_}()ar Total Fe concentration in plant (mg kg™) (Fri;[:)t)&;kl(;
o2l 395 ol
Fe fertilizer levels
0 10 0 10 0 10
1 68.7 2.31 3.36 388.3 599.6 0.90 2.02
2 60.7 2.45 4.03 299.0 705.0 0.57 2.86
3 73.9 3.47 4.70 353.0 427.6 1.23 1.99
4 78.8 3.59 4.52 489.6 515.5 1.57 2.31
5 775 2.66 3.43 262.3 2313 0.72 0.80
6 77.1 2.79 3.62 4243 504.0 1.20 1.83
7 87.2 331 4.18 431.0 430.0 1.45 1.79
8 85.9 3.51 4.09 494.0 627.3 1.74 2.58
9 90.7 4.03 4.44 415.0 534.0 1.67 2.34
10 99.1 3.80 3.83 331.6 563.3 1.26 2.15
11 93.2 3.50 3.76 574.3 622.6 2.05 2.38
12 77.3 3.56 4.60 426.0 652.3 1.64 2.97
13 96.0 4.29 4.47 453.6 458.3 1.93 2.03
14 95.2 3.84 4.03 501.0 479.6 1.92 1.93
15 87.2 3.23 3.68 451.6 510.0 1.46 1.87
16 85.2 3.29 3.87 600.0 670.0 1.96 2.59
17 95.6 4.13 4.32 518.0 553.0 2.14 2.37
18 98.2 3.88 3.98 526.0 536.0 2.04 2.13
ok - 3.42° 4.05° 439.4° 534.4% 1.54° 2.16°
Average

005 gyl e glas 1o yd B Jlainl prbans 55 Sl (sl diels dix 905l bl itads S jtdie By S syl JBlis oS (gt ya o olb (Sl
.Means, in each column followed by at least one letter in common are not significantly different at the 5% probability level-using Duncan s Multiple Range Test
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Table 5-Correlation coefficient between soil characteristics and plant response

S sl S
Soil properties
_ oW Sl Jali cud,b o3l 9B oyl
olS ewly (22,3) o, . - . = _
Plant response Clay () (BB ofes 5 s iils) (S 0 55ks 5 055 ko)
(%) Sand  Cation Exchange Capacity Available Fe
(%) (Cmol kg™) (mg kg™)
(s 2580as 0.64” 074" 0.61" 0.63”
Relative yield
> ok 0l 0.64"  -0.60" 0.58" 0.61"
Dry matter weight
Al o 050"  -0.55" 0.38™ 074"
Fe uptake

ol Y dxe 3o )> K g Mo )20 praw 3 S A g i gk
*, **: Significant at the 5% and 1% probability levels respectively

adllas 3y50 B SE S30b 5 aloosd sl Shs «Yoleo 3
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[Eq.4] 4 dslae
Feypae = 442+ 0.07x Fe ., +0.89x0C
R2=0.677"
5 (S5 aS

adllas dy90 slaSE )3 odliatul B oyl Hlade Sl aiel

0392 lwg > TIT5 Sl b oSl o5 e 20 5'1/5
= S e D e 350 S )3 al Slso s ol
A3 o Ui i g3 o yd prolie el Cowmd 4 S5 p S elS
2 pyS o 55l yxeS Loyl oyl Hlide LasSs sy 34 &
8 w203 33 2 50lS 13 p)5 Lo BB D o 00 )3 33 (6 S lS
S slaShy o Sl SBp IS 055 e 01
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Ol Yy ixe g (e (Simod (pub Hlddo 5 4l Sxe g Cuie
u_mlp_lal;)gl_) oo oS ol S Ol @lyuis e o
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A b Sl 5> dily
2S5 5 (CLAY) ) jlaio a8 amd oo L5 1 dlolae
5 cate b, (DM) a8 St asle )35 L 5l e (OC)
6412 sl o adslo 1yl g5 cpl waules JLEp (oI5 ine
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Introduction: Soil test has an important role in plant nutrition management to obtain the economical
agriculture system. The nutrient concentration in soils that indicates the division between responsive and non-
responsive conditions is termed the critical level. Before any fertilizer recommendation, we should be aware of
the amount of nutrient critical levels in each region. Soil test results in an area, is not applicable for other
agricultural areas. Therefore, these tests should be carried out in the soils of a desired area, so that the soil test
could be the base for fertilizer recommendation. Iron is an essential micro element in the soil that mainly was
found as insoluble (Ferric or Fe*") form. Solubility of total inorganic iron decreases between pH 7.4 to 8.5. Bean
(Phaseolus vulgaris L.) crop is one of the most widely grown throughout the Markazi province in Iran and has
high nutritional value for human. Knowing that bean is a sensitive plant to iron, and because of lack of any
information about iron critical level and regional calibration, this study was conducted in Markazi province.

Materials and Methods: Eighteen soil surface samples (0-30 cm) selected with a wide range of soil
properties and iron concentration (extracted with DTPA method) from different zone of province and prepared
for greenhouse cultivation. Soil physical and chemical properties such as: (texture, pH, calcium carbonate,
organic matter, cation exchange capacity, and electrical conductivity) of soil were determined by routine
laboratory methods In this study, bean plant responses were investigated by application of two levels of iron (0
and 10 mg kg™) in soil as iron sulfate in the greenhouse experiment. All of soil samples received nitrogen,
potassium, phosphorus, manganese, copper and zinc as; (150, 100, 25, 5, 5, 5) mg kg™ as solution in each pot
respectively. The greenhouse study was conducted in a factorial experiment with three replications as complete
randomized design. Six bean seeds were planted in pots. After the second week three plants of these six seeds
were kept.

Soil moisture was maintained at field capacity. At the end of vegetative phase, the shoot bean and iron
concentrations were determined in plant samples. At the end of the vegetation period, the shoot parts of plants
cut, and plant responses including; (dry matter weight, Fe concentration, total Fe uptake and relative yield)
(DMcontrot/DMEe ferilizer100) were determined.

Results and Discussion: The results showed that available iron content in the soil varied from 1.5 to 20 mg
kg™ of soil with a mean value of 7.75 mg kg™. The bean plant responded to Fe application and their relatlonshlps
with physical and chemical properties of soils, which were investigated were effected too. Analysis of variance
showed that the effects of soil and Fe fertilizer application were separately significant at 1% level for (weight dry
matter, Fe concentration and Fe uptake). The effects of the (soil and fertilizer) interaction were significant at 1%
level for the Fe concentration and Fe uptake The mean comparison test of plant responses was significant as
affected by Fe fertlllzer consumption. By using Cate-Nelson graphic method, the critical level of iron in soils
was five mg kg™. Amounts of percent relative frequency indicated that eight percent of the 50|Is were less than
five mg kg~ Fe, 63% of soils between 5 to 10 mg kg™, 16% of soil between 10 to 15 mg kg™ and 13% of soil
above 15 mg kg™ Fe. Plant Fe concentration in the control treatment (without Fe application) was 439.4 (mg kg’
1), but at the Fe treatment (10mg kg™) increased to (534.4mg kg™).

The Fe uptake significantly increased from 1.54 to 2.16 mg Fe pot™* with the application of 10 mg-Fe kg™
The Fe uptake differences between treatments was due to increase of dry matter weight, and the plant Fe
concentration, and this was due to the fertilizer application. Relative yield and dry matter weight showed positive
and significant correlation with (clay, CEC and Fe available), but sand revealed negative correlation with the
plant's response. The Fe uptake showed positive and significant correlation with Fe available but negative and
significant correlation with the sand. The regression equation showed that Fe uptake to be related with CEC
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significantly.

Conclusion: By using Cate-Nelson graphic method, the critical level of iron in soils was five mg kg™. The
plant parameters were predictable significantly by soil properties such as (clay, sand, silt, soil organic carbon and
Fe concentration).
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