953 Slwogad THO! 40 ol Wiy I 30 S STU g (P ¢ JIT 3190 (B g Wil (owy

o Jaw Rl T S 3boww
ouwS>

Y G g b (b Sleogas 2ol lp 003 5 Ghlailr i 5 (Game (I olse | cenlie oS5 S oliws adllas ol Gaa
s s Joll (3ol MelS 955 (patalef] £ 332 & U2 (63L lagmy 5| Jmas) s3ief 52 S5 S (gl Y +) (g
Slaslis g3 by e g0 kgt d 5 ¥ ¢ w55 4 (C5 9 C3.CO) ok Juto wS92)S gdaw 4w TON hal ¥+ g Ve o 55 4 (B40 4 B20 BO) cusgins
Legamo gmL kgt Fe §¥e o 55 & (M40 § M20 (MO) gdaww 4w > ( Pantoea agglomerans) cudsil, o (Pse
madlge Jlod ol it aiz (g )lel by Sl iy st alolid 5 osls Jibos :

by Q0 VY/AY B A/-Y s dlald b (slae yio cud )b cagloy 90 +/+5 b /Y o5 aaby b IS
S 1 3 i l)ls ugTPF g s0il 240 «/VFA L+ /oY o5 dials b 5550 ,0umd oo 3

ol o S50y gy iplty byl 03 lg SIS
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Abstract

The aim of the study is_to combine o ic, i i d selected microorganisme to modify the physical, chemical and
biological characteristic f%non-sali i m), from NajmAbad Karaj aeolian sediments. This research was
conducted in the frame of‘c rial Comple Randomized Design with three levels of bentonite 0, 20 and 40 Ton ha* respectively,

carboxymethyl cellulose 0, 3 and 5 spectively and mixture of two isolates of endophytic bacteria (Pseudomonas sp) and

ods including Principal component Analysis (PCA), hierarchical clustering, and two-step
tep clustering, available Fe (RI=1), mean weighted diameter (R1=0.99), field capacity (R1=0.97),
total N (RI=0.87), availab =0.83), and dehydrogenase (RI=0.8) were identified as the most important (RI) variables. Variables
including Fe available wi range of 1.75 to 7.08 mg kg*, mean weight diameter with a range of 0.31 to 1.15 mm, total nitrogen with a

me with a range of 0.07 to 0.148 ugTPF g soil 24 h, had the highest effect in the clustering treatments. The results of
this study show treatments B20C5M20, B40C5M10, B40C5M20, B40C3M20 and B40C3M 10 have better performance to modify
certain soil properties compared to other treatments.

Keywords: endophyte, bentonite, rhizosheath, carboxymethyl cellulose
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investigating the effects of some selected organic, inorganic materials and and
plant growth promoting bacteria in modifying the physical and chemical

properties of a sandy Entisol

EXTEDED ABSTRACT
Background:
Sandy Entisols (Psamment) are distributed all over the world from very humid to temperate, semi-arid and dry regions. Sandy soils
have low water holding capacity, high permeability and low ability to store and exchange nutrients. Due to the low amount of clay, silt
and organic matter, sandy soils have a weak structure and are prone to degradation processes.The lack of waterand nutrients leads to
low biological activities of these types of soils and limits the growth of plants and microbes. Currently, the useyof traditional methods of
improving sandy soils is less significant due to the high cost and destructive effeets on the environment, Applying correct management
and applying advanced techniques is needed more than before. Soil Amendmentiare substances that contain essential\elements and
compounds to improve the physical, chemical or biological properties of the soil, which,ultimately. Ieadw soil stability, preserving the
environment and improving the conditions for plant growth and development.
Objective
The aim of this study is to obtain a suitable combination of organic, inorganic materialsiand selected micreoorganicm to improve the
physical, chemical and biological characteristics of a non-saline sandy soil (Entisol), at a@depth of 0-20 cm, from Najm Abad Karaj
aeolian sediments
Methodology
This evaluation was carried out in the form of completely“tandomized designgin, factorial arrangement including three levels of
bentonite (BO, B20 and B40) respectively 0, 20 and 40 Ton hal, three levelsioficarboxymethyl cellulose (CO, C3 and C5) respectively
0,3 and 5 g kg and A mixture of two isolates of endophytic bactesia (Pseidomonas sp) and rhizosheath (Pantoea agglomerans) at
three levels( MO, M20 and M40) respectively 0, 20, and 40 mLkg™* and atotal of 27 treatments with 3 replications (81 experimental
units). In order to analyze the data and identify the best treatmefts, multivariate statistical methods were used, including principal
component analysis, hierarchical clustering, and Two-Step clustering.
Finding
Based on two-step clustering, the variables Relative Impertance(RI) including available Fe (RI=1), mean weighted diameter (R1=0.99),
field capacity ( RI=0.97), total nitrogen (R1=0.87), available K*(RI=0.83) and dehydrogenase enzyme (RI=0.8) were identified as the
most important variables respectiVely. Variables including Fe available with'a range of 1.75 to 7.08 mg kg, The mean weight diameter
with a range of 0.31 to 1.15 mm, total nitrogen with arange of 0.014 to 0.06%, field capacity with a range of 8.03 to 12.82%, available
K with a range of 280.8 to 416.66 mggkg™ and dehydsogenase enzyme with a range of 0.07 to 0.148 ugTPF g soil 24 h, had the
highest effect in the clustering treatments‘iato different clusters.
Conclusion
The results of this study showed that treathents B20 C5 M20, B40 C5 M10, B40 C5 M20, B40 C3 M20 and B40 C3 M10 have better
performance to to modify certain Seildproperties compared to other treatments. These amendments have positive effects, such as high-
water absorptioniand increase\the efficiency of water use efficiency in the soil, plant essential nutrients absorption, increase the cation
exchange capacity ofithe soil; soil"aggregate stability, Soil porosity and reduction of soil bulk density, increasing the activity of
microorganisms, increasing me production of plant hormones and various enzymes, and as a result, increase the soil quality.
Considering the lack of sufficient water resources and the low quality of sandy soils, especially in arid and semi-arid regions, the use of
these modifiersifer theiSustainable use of water and soil resources is more vital than in the past.

Keywords: engdephyte, bentonite, rhizosheath, carboxymethyl cellulose
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